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ZX81
16K

MANAGEMENT GAMES
AIRLINE

Can you compate with British Sarways? You most decde on the number of
aircraft 1o opErale, whalher (0 Duy ar charter, whether 1o entar into a lgan o a
fuel contract and the levels of stalfing and maintenance. Problems
encountered are tax demands, stnkes, cancelled flighrs, hijacks and aircraft
crashes

AUTOCHEF

As MD of a Catering Company you must negotiate for leases, decide on menu
prices, level of wages, advertising and dividends, Each yvear you musl predict
the inflation rateé. You are also given options on consignmeants of wines and
food and loan contracts. You will be made 10 resign T you are not successiul
There are 3 levels of difticulty

PRINT SHOP

TYou own o small prlflt-ng COmpany and arg required (o decide on [a) the
number and type of staff you employ and when 10 inorease or reduce staff (bl
the amount and tyvpe of paper yvou stock (¢l the week in which waork 5
seheduled (d) the guotation lor sach o (el cash requirgimenis from the Cash
Flow Statement, Are you an entreprengur? Tes! your business agumen 1o the
limit! There are 3 levels of difficulty

Spectrum

These simulations are realistic and are not only fun 1o play but are educational
The user will learn to interprel Trading Profit and Loss Accounts and Balante
Sheats. Our programs are vary comprahansive and utilse over 16K

ALL PROGRAMS INCLUDE DETAILED INSTRUCTIONS

£4.75 for one, £8.00 for any two or £12 for three.
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Please state computer type and
send 1o:
CASES COMPUTER SIMULATIONS

14 Langton Way
London SE3 7TL. Dept. PW
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Oreal Programns

VIC20 VIC20 VIC20

VIC SYNTH — NEEDS 3K EXPANSION

MAKE YOUR VIC INTO A SYNTHESISER................... £8.95
FLIP DISC — NEEDS 8K EXPANSION

STRATEGY BOARD GAME LIKE 'OTHELLO ............. £5.95
PADDED CELLS — NEEDS 3K EXPANSION

SUPER 3D MAZE GAME . AL
MARSH HOPPER — NO EXPANSION

AREADE ACTION .:..ooisicersseimssiste . £4.95
PONTOON MASTER — NO EXPANSION

SUPERB PLAYER WITH GRAPHICS . . £5.95

BBC BBC BBC BBC BBC
FOR 16K MODEL A

KNOCKOUT — EXCELLENT ARCADE GAME ................. £5.95
COSMOS — LIKE ‘GALAXIAN — IN ONLY 16K!........... £5.95
STARWAR — 'INVADERS' — TERRIFIC GRAPHICS . £5.95

MAIL ORDER ONLY:
146 OXFORD STREET
LONDON W1
Tel: 01-493 3420/0566

OUR SHOP IS AT:
1 HORSESHOE YARD
OFF BROOK STREET

LONDON W1

ALL PRICES INCLUDE VAT. PLEASE ADD 60p P&F
WE ACCEFPT ACCESS, VISA, DINERS CLUB

UG

+ 4 Spectrum tapes

Popular Computing Weekly has negotiated a special discount
offer on the latest Spectrum tapes from Richard Shepherd
Software.

+ Save £1.20 on Ship of the Line

QOur price £5.30 (List price £6.50) for the 48K version

QOur price £3.95 (List price £4.95) for the 16K version

In the massive 48K version of this popular adventure game you
have to use your skill and cunning to be promoted from a
Midshipman in the Queen's Navy, to First Sea Lord. Can you
lead a boarding party? Can you aim your guns? Can you bribe
the selection panel when you fail the intelligence test?

+ Save £1.00 on Fruit Machine and Submarine

Our price £3.95 (List price £4.95)

This double cassette runs on either the 16K or 48K Spectrum.
The main program, Fruit Machine, shows the moving reels in
realistic high resolution colour graphics. If you are addicted to
fruit machines save your money by playing this game on the
Spectrum. Includes nudge and hold.

« Save £1.50 on Cash Control

Qur price £8.50 (List price £10.00)

This is a comprehensive 48K cash control program. It covers
everything from calculating your mortgage to controlling your
bank balance and everyday expenditure. It is well cross-
referenced and easy to use.

+ Save £0.70 on Monster Mine

Qur price £4,25 (List price £4.95)

This high quality game for the 16K or 48K Spectrum is written in
machine code and is fast. You have to manoceuvre and climb out
of a mine-shaft picking up nuggets of gold on the way. All the
time you have to move fas! to avoid being eaten by the monsters
chasing you.

Discount Club

To have these top cassettes sent to your home all you have to
do is fill in the form below and send il to Popular Computing
Weekly.

Discount Club Order Form

Cluanhity Cassette Price
Ship of the Line 48K £5.30
Ship of the Line 16K £3.95
Fruit Machine/Sub £3.95
Cash Control £8.50
Monster Mine £4.25
Total £

| enclose a cheque, made payable to Popular Computing
Weekly Discount Club, forE. . ..
INaIME........ e brbiriiinn

All prices are inclusive of VAT and postage

Send this order form to Popular Computing Weekly, Discount Club, Hobhouse
Courl, 19 Whilcomb Sireet, London WC2 THF
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How to submit articles
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make sure programs work.
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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 belween each line.
Programs should, whenever possible, be

Al presenl we cannol guarantee o return
every submilted article, so please keep a copy.

Popular Compuling Weekly cannot accept any
responsibllity for any errors in programs we
publish, although we will always try our besl to
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Puzzle, Arthur,

Editorial

In a week when they found George
Washington's teeth, and a boy who is
allergic to Scunthorpe, Commodore
announced a £30 cut in the price of its
Vic20. From September 28 the Vic20
will cost £169.99 including VAT.

This move, which had been
rumoured ever since Sinclair launched
the ZX Spectrum in April, is an attempt
to undercut some of the other low-cost
micros on the market. The Dragon 32,
the Tl 99/4A, the Atari 400 and now
the Lynx, are all priced around the
£200 mark.

With more micros likely to appear in
the near future — they seem to be
averaging almost one a week at the
moment — the market is becoming
increasingly price sensitive.

Commodore has the advantage of
an established user base and a wide
range of software. But price is still a
crucial factor for prospective buyers.

In the past two months, Sinclair has
dropped the price of its ZX81 by £20,
to £49.99, and Texas Instruments and
Atari have cut more than £100 off the
price of their micros. Now Commodore
has followed suit.

If this competition among micro
manufacturers continues, prices may
yet drop further.

Next Wegk

i

Life at the top
is no joke in Kong's
Revenge — a new game for ZX81 ]
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ZX81 SPECTRUM
HARDWARE/SOFTWARE

Floppy DISK
N Interface for ZX81

Features as reviewed in this issue

See it working
475 on Stand 241
% at the PCW show

for orders received during September, 1982 only.

A complete working system is yours for only £199 +

VAT and includes:

FIZ Interface Card, lead and connector.

Disk Drive (40-track) with power supply.

ZX Adaptor to allow use of 16K Ram pack and ZX
printer.

Two 'Hard Sectored' diskettes (10 sections per
track). User manual.

FOR SEPTEMBER ONLY

FOR SEPTEMBER ONLY

SPECTRUM SOFTWARE

NEW!!!

Three entertaining — Great fun to play games for
the 16K owner:

DRAGON MAZE........ a game of patience....... £4.95

SPACE RESCUE ..........agame of skill .......... £4.95

STAR QUEST.......... agame of control .......... £3.95
(All three for £12.00)

and for the 48K Owner: a more serious programme
of text storage, text manipulation, text printing, with
amend and delete facilities.

TEXT PROCESSOR....... for serious use ....... £6.95

'& Srartmk 16K and Space Invad-
gt- ers 3K normally sold indi-
‘\\* vidually at £4.95 and £5.95
"'3 ONLY £5.00 on one cassette

Startrek 16K and Mission of
the Deep 16K normally sold
GAMES individually at £4.95 and
£5.95 :
ONLY £5.00 on one cassette

LOTS OF OTHER ZX81 SOFT- Startrek 16K and Nightmare
WARE, SEND 5.A.E. FOR CATA- Park 74K normally sold indi-
LOGUE, vidually at £4.95 and £5.95

Remittance with order, by Che- ONLY £5.00 on one casselte

que, Bank Draft, Mastercard'Visa  glUY NOW! this offer will not

Card
Post and Packing free on all UK be repeated

orders

Please allow up lo 28 days dalivery

26 Spiers Close, Knowle, Solihull,
West Midlands B93 9ES, England

TIHGSU TGS

CROYDON
HOME COMPUTER

FAIR
25th Sept. 1982

Games, features, come and have a go
Adults £1. Children 50p
Greyhound Halls, Park Lane, Croydon
Free Computer Draw

VIC ® SPECTRUM = DRAGON » ZXE] ® ATARI » NEWBRAIN

NUMBERS

MAKE SURE OF A
REAL COLLECTORS’ ITEM —

THE FULL SET OF PCW

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

(We have no more copies of Issues 2, 6, 7
or 11)
Send cheques/Postal Orders to:

Back Numbers

Popular Computing Weekly
Hobhouse Court

19 Whitcomb Street

London
WC2 7HF

POPULAR COMPUTING WEEKLY
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Vic20 price
drops by £30

COMMODORE has
announced two moves to boost
sales of the Vic20 range of
products and software.

The price of the Vic20 is to
be cut by £30 to £169.99 in-
cluding VAT, from September
28. This drop takes the
machine out of the competi-
tive £200 region and places it
between the two versions of
the ZX Spectrum,

Over 55,000 Vic20 machines
have been sold in the eight
months since its launch, com-
pared with over 40,000 Sinclair
machines since Spectrum's
Apnl launch.

In the second move, Com-
modore has set up a Vic20
owners club, Vic-Soft, which
will send the first issue of its
new quarterly magazine to
more than 25,000 Vic2(0 own-
ers who completed and re-
turned their guarantee cards.

A Commodore spokesman
explains “Vic-Soft will be a
place where owners will be
first to find out about new
things for their machines.”

Further issues and spcial
offers will be available to those
who join and pay the club’s £5
membership fee.

Prestel database

for micros
PRESTEL is making a deter-
mined effort to capture the
home computer market. A
30,000 page database is being
set up just for micro users,

This scheme, known as Mic-
ronet, will be launched in
January, The database will
contain games, programs and
information about computers
and user groups,

As an added incentive, Pre-
stel plans to reduce its charges
for evenings and weekends.

Croydon venue
for microfair

CROYDON Home Computer
Fair will be held in the
Greyhound Halls, Park Lane,
Croydon on Saturday,
September 25,

Over 40 exhibitors will be
there, entry will be £1 and 50p
and the show will be open
from 10 am to 8 pm. More
details from Ron Vogt, Com-
puter Fairs, 359 The Strand,
London WC2.
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Camputers’ Lynx has 48K Ram and high resolution colour graphics.

Lynx unsheathes

its claws

MORE details have emerged
about the Camputers’ Lynx
(Popular Computing Weekly,
September 9).

Based around the ZBUA
microprocessor, the Lynx has,
48K Ram, expandable to
192K, and 16K Rom. It has 24
lines x 40 characters display
and a colour resolution of 248
X 256.

The 48K Ram leaves 16K
available to the user in the
high resolution colour mode,
With additional memory ex-
pansion, the display can be
boosted to 24 hines X 80U char-
acters with a colour resolution
of 248 x 3512

An enhanced form of Basic,
specially developed for the
Lynx by Davis Jansons, takes
up 10K of Rom. The remain-
ing 6K is used for the
keyboard, monitor and screen
driver.

Other features of the Lynx

include a typewriter keyboard,
an internal speaker and an
RS8232 port. To avoid any pos-
sibility of overheating, the
power supply will be external.

Though the Lynx is de-
signed primarily for the home
user, it has CP/M file manage-
ment compatibility.

The hardware for the Lynx
was designed by John Shirreff
of G W Design Services, a
Cambridge electronics firm.
Finance for the project was
provided through the govern-

ment's small firms loan
guarantee scheme.
The 48K Lynx, originally

priced at £150 plus VAT, will
now be sold for £225 including
VAT, It will be launched offi-
cially in late October,
Camputers Ltd has moved
from its old address in Hills
Road, Cambridge. The firm 15
now based at 33A Bridge
Street, Cambridge CA3 4AB.

Programming award
competition winners

POPULAR Computing
Weekly's Programming
Award Scheme Competition
winners have been selected.

First prize goes to Phillip
Brain of Crookesmoor, Shef-
field, for his program Odys-
sey. He wins a Sinclar ZX
Spectrum and a ZX printer.

The winners were selected
last week by Brendon Gaore,

Editor of Popular Computing
Weekly, and Jeremy Ruston,
author and programmer.
Jeremy Ruston commented:
“The competition received so
many entries of a high stan-

dard that it was very difficult
to decide on the winners.”

Odyssey was also the win-
ning program in the Games
category.

Malcolm Davison won the
Educational/Scientific section
with the best presented prog-
ram, Spelling for the 16K
Spectrum.

D Swindell won the Utilities
section with his impressive
ZXE81 Assembler.

Christopher Copper won
the Business/Office section
with Business Accounts for
the 16K ZX81.

BBC users in
independence

squabble

A ROW has broken out be-
tween the two main BBC mic-
ro user @roups concerning
their independence.

In a letter to the magazine
Microcomputer Printout,
Sheridan Williams — co-
founder of Beebug — has ac-
cused nival group Laserbug of
ties with a retail outlet, He
alleges “'Laserbug are run by a
shop called Computers For All
and cannot represent their
members in a truly indepen-
dent way. As far as I know,
the only truly independent
user group is Beebug."”

Sheridan Wiliams.

Paul Barbour, new editor of
Laserbug. ina written reply to
the letter says “Laserbug is
and always has been indepen-
dent of all outside bodies.
While Mr Williams claims he is
completely independent, 1
would like to know how, in the
mail-out by Acorn (which sup-
plied the guarantee card to
every owner of the BBC mic-
ro) he managed to get a sheet
publicising his own group.”

Beebug currently has a
membership of 8, 'iﬂ‘[l Laser-
bug now has over 2,000 mem-
bers.

Commodore 64
goes on sale

THE new Commodore 64 mic-
rocomputer will go on sale in
the UK during the third week
of September.

[t will cost £299 plus VAT.
At over a hundred and fifty
pounds more than the Vic20, it
nears the price of the 64 selling
in the US at §599.

A Commodore spokesman
said; “There 1s an enormous
perceived demand for the new
machine in the UK. The initial
batch will be manufactured in
Santa Clara, imported, and
sold through selected high
street retalers.”

16 SEPTEMBER 1982




Is this misplaced
enthusiasm?

here were a couple of in-

accuracies in my program
Screenprint which was pub-
lished in Popular Computing
Weekly July 29. The Rem
statement in line 10030 should
say that TS=4096 on Vics with
more than 8K of memory and
not 10.24. Also, in the accom-
panying text the calculation
for NL should read:
NL=INT{{PEEK(3886&) AND 127 )/2)

I did send in an alternate
listing but this was obviously
misplaced.

Ken Clark

22 Napier Avenue
Southend-on-Sea
Essex 8§81 1LZ

Please help me
Mister Postman

wonder whether any of your

readers can help me to

obtain a copy of PCW Apnl 29

(Planet Ruler issue). This will

then enable me to complete

my set of issues of your maga-
Zine.

lan Fensome

7 Brussels Way

Luton

Bedfordshire LU3 3TQ

Penitents’ stool

have spent hours trying to
make your Meltdown prog-
ram work ( Popular Computing
Weekly July 29). I now realise
that at least lines 6500 and
7000 are omitted with possible
errors in lines 7 and- 70.
Can you please advise of
these and any other correc-
tions for this program. I must
say the very small print made
other sections almost unread-
able. A great pity as I believe
that, errors excepted, the
magazine is very good value
for money.
M Farrant
49 Waterer Gardens
Tadworth
Surrey

You are correct, there are a
couple of errors in the Melt-
down program. The original
program worked fine when we
played it in our office. Unfortu-

Letters

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

nately, our cassetle recorder
missed out a couple of lines
when we printed out the

program.
To correct the program,
type in line 6500 RETURN and

7000 REM MELTDOWN.,

You pays yer
money and . ..

am writing to reply to Mr §

Stratford’s letter in Peek
& Poke (July 22). Tt will
soon be possible to download
telesoftware from teletext on
the BBC microcomputer —
production of the unit begins
in October. If Beebusers can’t
wait, then programs appear on
Ceefax along with a tele-
software newsletter (page
705).

Ian Beardsmore's reply to
Mr Stratford said that a ZX
Spectrum Prestel adaptor
would not be possible *, . . let
alone feasible . . .”". However,
I was delighted to read in the
following issue (July 29) that
Sinclair are to build such an
adaptor likely to cost from £50
— or less, Production starts on
a similar adaptor for the BBC
micro in early 1983,

Before investing in Prestel it
must be remembered that, un-
like teletext, it 15 not free.
British Telecom charge on a
time-basis for using (a) the
telephone line, and (b) the
Prestel computer. Some in-
formation providers also
charge you to look at their
pages. Prestel s a brilliant
British invention but it is too
expensive for the home-user at
the moment, just like Popular
Computing Weekly.

Andrew Wiseman

Hartford Post Office

68 Mayfield Road, Hartford
Huntingdon
Cambridgeshire PE18 7NJ

A partially
populated b

wish 10 comment on the
letter “To b or not to be,
that is .. ." in July 29.

The model A can be fully
upgraded to model B standard
for around £130 if done by an
Acorn dealer, and around £75
if you fit them yourself.

The only part of the tube
that the model A does not
have 15 the connector which
can easily be soldered to the
board — the model A board 1s
just a partially populated
model B board.

Matthew Newman
3 Harvest Bank
Hyde Heath
Amersham
Buckinghamshire

Cubic rethink . . .
WHOOPEE

n your competition page
(July 15) you méntion
errors encountered on com-
paring cubes, eg: IF 3+=3=27
THEN PRINT “WHOOPEE”
will fail. However, PRINT
3w gives 27" so | thought of
using STRS, eg: IF VAL STRS
Ix+3=27 THEN PRINT
“WHOOPEE" will give a
hiappy response every time.
S Haydock
61 Gordon Street
Wigan
Lancashire

Backslashing
answer

an Beardsmore's reply to D

Whittaker's query about
Vic20 inverse graphics (July 22
issue) was somewhat less than
helpful.

The character in guestion
was, in fact, an inverse (or
reverse) video backslash, Ths
is not found in the Vie20 char-
acter set but does appear in
the character set of the larger
CBM machines. When Vic2()
programs are listed using a
printer on one of the larger
CBMs, this character is
printed in place of the inverse
video £ which denotes Cirl red
on the Vie. An example of this
appears in Appendix M (page
153) of the booklet Personal
Computing on the Vic20,
Your correspondent should
have received a copy of this
booklet with his machine.

The reason for this, at first
apparently strange effect, is
that machines such as the
CBM 300074000 do not have a
£ sign in their character set.
There are also slight differ-
ences in the versions of the
ASCII code employed on the

different machines. On the
Vic2() the code for the inverse
video £ is 220, on the CBM
30004000 this code corres-
ponds to the mmverse video
backslash.

There should be no confu-
sion with the inverse video
diagonal given by shifted M,
since the backslash has a ver-
tical ascender/descender at
each end.

During his discussion of this
problem, [an Beardsmore also
reveals an alarming lack of
appreciation of the operation
of the reverse video controls
on the Vic. If you have opened
a print statement and then
type Ctrl rvs on, an inverse
video r will appear on the
display, but all subsequent
characters will appear as nor-
mal until the program is run
(or RETURN is pressed in the
immediate mode). Then, and
only then, will the characters
appear in reverse video, De-
leting the inverse video r will
cancel the command, but the
inverse video rwill return once
you “'start again”’.

On the other hand, in the
immediate mode without a
print statement, typing Cirl rvs
on will not cause an inverse
video r to appear and deleting
will not cancel the command
— all subsequent characters
will appear on the screen in
reverse video until Ctrl rvs off
15 entered.

J Meardon

15 Brightwell
Reabrook
Shrewsbury
Salop SY3 7TQ

Manual error
in Sinclair

hank vou for such a
wonderful magazine.

The reason why 1 have put
pen to paper is to tell readers
that 1 have spotted a mistake
in the Sinclair manual, It only
becomes dangerous when us-
ing machine code. 1t s the
character on page 84, code
135. The character should be
“Shift Graphic 37 and not
“Shift Graphic L.

Keith Driscoll

33 Melville Read
Bootle
Mersevside
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Jupiter Ace —

the making
of a micro

David Kelly returns to
Foxhollow in pursuit of the
Jupiter Ace.

Now the Jupiter Ace has arrived (Fopular
Computing Weekly, September 9) the ton-
gues of Altwasser and Vickers have been
untied and they can talk about their new
micro, the machine that is not afraid to
speak Forth.

The two co-designers of the Spectrum
left Sinclair five months ago to develop the
machine.

“I first thought in November last year
that it would be a good idea to build a
microcomputer,” says Richard.

"I knew that | couldn’t do the whole thing
on my own. | can't write machine code —
at least, | can't write it like Steve can.

| turned the idea over for some time but
it wasn't until January that | mentioned
anything to Steve.

“I didn't know how Steve would feel
about setting up on his own. | had always
thought Steve was a fairly cautious sort of
chap and | wasn't sure if he would be
interested.”

“As we talked it became clear that Steve
was prepared to be adventurous — and it
became clear to him that | was prepared to
be adventurous — and there you are."”

Both Richard and Steve wanted to do
something different, so they decided that
their micro should run Forth rather than
Basic.

“We'd been talking before Christmas
about Forth," explained Richard. ""We had
both independently read an article that
was printed in the magazine Byte — and
we both got quite excited about it".

Having decided to build a new micro that
would run Forth, the two designers began
to sort out the details of the new machine.

“"We spent the last weekend in January
sitting down trying to work out the basics of
the Ace. We both know the ZB80 proces-
sor inside out so we really had to use it,
and at that stage | already had an
architecture in mind.

“The Ace had to be fairly inexpensive
for two reasons. You can always make a
small computer bigger by hanging a selec-
tion of peripherals on it — which makes the
small micro a better commercial proposi-
tion. And we obviously know so much
more about making small computers.

“We agreed to spend a month evaluat-
ing the project. We both joined FIG, the

e

—y T -y

Steve Vickers (left) and Richard Altwasser, co-designers of the Jupiter Ace

Forth Interest Group. Steve went off and
bought lots of books and | started making
enquiries of component manufacturers.”

By mid-March they were still not making
much progress and they realised that, if
they were going to see the venture
through, they would have to leave Sinclair.
There was only one time to do that —
immediately after the Spectrum launch.

“We couldn't possibly leave before, and,
if we waited long after we would more than
likely be headlong into another of Clive's
projects,” says Richard. “So we left and
went headlong into one of our projecls
e et O R S

By this time the first draft of the hardware
was already working.

“If you look at all the new computers
coming out they all have new hardware —
ours was to have entirely new software as
well. Writing the Forth was a huge task for
Steve.

“While he was doing that | redrafted
the hardware and designed the printed-
circuit board. Mixed in with this | was
sorting all the components — looking
around the factories for someone to build
it. We also approached the bank to try to
get a three-month loan.

“Faorth is a very well documented lan-
guage. We decided on Forth 79 Standard,
with some modification, and Steve buiit it
all up from scratch.

"To say Basic is becoming the standard
language for micros is very misleading —
you show me two machines thal run the
same version of Basic. Forth is a better
language. It is about ten times faster than
Basic. It is more compact — we could
easily do a 1K Space Invaders in Forth on
the Ace.

“Forth is easier to learn, as the first
language. Changing from Basic to Forth is

a bit like ?:':ning on the continent and driving
on the right: You quickly get into the way of it,
but in the first 20 minutes you risk your life so
many times."

The Jupiter Ace will get its full launch at
the Personal Computer World Show when
the first production run machines will be on
display.

“We will build and ship 500 computers
in September which will get us off the
ground — production will ramp up from
there according to demand.

“In addition we are going to provide a
memory expansion, although with a little
adaptation any ZB0 peripheral can be
connected because all the ZBO busses
appear at the back of the Ace.

“We will be writing our own software for
the machine and we are working closely
with several companies who have written
good things for the ZX81 and have ex-
pressed a wish to write for us.

“Most people buy a micro to learn about
computers. They spend a week getling
into Basic and discover they cannot pro-
duce the kind of games they are used to
without learning to program in machine-
code. That isn't easy so they resort to
buying ready-made machine-code games.
The manufacturer is selling a Basic
machine to run machine-code. What the
Ace does is to provide machine-code
speed in an easily understood language.

“Learning to program should be easy. If
you buy a car it should be as easy to drive
as possible. Why should a computer be
different? It is the job of designers to
produce machines that my grandmother
would find easy 1o use.

“| think," says Richard, “that the intro-
duction of Forth is a major step in that
direction. We know we are right to produce
the Ace — all we have to do is convince
evervone else of that.”
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n experimental research slation at Por-

ton Down is working on a hush-hush
project. In a quest to invent a new weapon,
to maich the Super Powers' terrifying
nuclear arsenals, the research team is
altering the genetic DNA patterns of va-
rious insects.

Black widow spiders, their poisonous
bite enhanced a thousand fold, are kept
under close observation. Killer ants, bred
for size and ferocity, are encased in
specially constructed titanium alloy cases.
Even beeties, their skins toughened to
withstand almost any shock, are being
used as instruments of destruction.

The research team’'s most successful
experiment has resulted in a species of
hybrid bee. These bees have wingspans of
12 ft, with bodies to match. They are
camivorous and need to feed almost con-
stantly.

Unfortunately, a swarm of the bees
escaped from one of the hives. The bees
are approaching a nearby city, looking for
food.

You are part of an artillery unit called up
to deal with the menace. Your rocket
launcher is one kilometre away from the
swarm, but you only have enough
ammunition for one shot at each bee.

When run, the program displays rows of
the giant bees on the screen. Using the
keys 5, 6, 7 and 8 you must position your
sights directly over each bee. Enter 0 to
fire.

Full instructions are contained in the
program.

User defined graphics are present in
lines 80-240, 310, 320, 1087 and 1260.

A new game for 16K Spectrum
by Simon Lane
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“?!@ PRINT TRAER S, "By SIHCH LAME
288 PR (=1 TDO F: ImHK a
27h BEEP .1.RHD#E4: FOR =@ TOD
19 FRINT AT J:8; OUER 1.TREB 31:
MEXT Jj. MNEXT i
ESA FOR o =USRHE 3" TO WSH “UYie7:
RERD h: PORE i ,.n: NEXT §
299 DIH h116131l, FoR i=)X TO 4
08 LET xg=sCHRE 18+CHRE [(3+(3 H
HND i=2)+«I13 AND 1 >311 !
212 LFET il =2-1)=x%+" AB AR AR
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AP MEMT i
40 LET r=24: LET ==@: LET m=212
350 LET bagd LIET 4 «8. LET =20
S50 LET d=3@: LET a=@ LET =l
ATO LET t=0: LET X2l
1809 BRIGHT ©: PRIWNT AT ZFi.@
19l PRINT i A Sears of aianl
mUtant bees”’ ""i3 AtLACKiInNng a
ity By Raghi."" " *You have a rock
(- Launcher ™
1888 PRINT “"positioned one kil
metler AWAW."” " "“bButl onlu &nouah 3
munition Ttoa"'"“aLlow Yyou one sho
T atl Schb 2t o :
1838 PRINT % g Lha kauld elake -
an J-||-||E-||-|| 1 ||||?1I1' ind - % 5 “E“ - tu -ﬂ
VR Yousy Sighis, and**® funE@nt Lo
Fire.™
1848 PRINT " Tuype ““Entar™™ 10
SLEBrL.™
1953 IF IMKEY R )CHRAS 13 THEWM BEE
P B8, FRDr4B-24;: GO TO 105
106 CLS _ :
1878 PRINT "Score: 2200 High:":"™D
?“"éﬁTn d-LEMN STRE ki ;h:;"™ Rocke
5 : r
1078 LET ps$=" UULILLLIWLLIULLILILILILIUL
L
1a7E PRINT AT Z2Z1.1,.pP %
%aun IF m=0 THEN GO TO 110B+Cc#1B
i080 IF z=90 THEN BEEF .i15.-35: G
g TO 280
1188 LET T=T+X
11i@ IF t-2 OR t=13 THEM LET x=-
k4
1128 PRINT AT i t.h_:FfiJ,FlT 2:t: b
$I2:;AT 4,1, bEiST A 5Jt;a;|¢1;n
T 7.L:b8(8);AT B,1;bEl6) 1@8.t
A 8173 AT 13,1 bs @)
{130 GO To zoed
12@8a8 LET di=d: LET a&imi
1218 IF bHid1$2,a81#3+1) ="C" THEN
G0 7O 1848
ig=2® LET al=al+i: IF al=7 THEH L
ET al=1: LET di=dil=1
1230 GD TO 1216
1248 LET dEg=dls3-2
1220 LET a2=31#3=-3+1
18560 PRINT AT 42,.a2; BRIGHT 1, b8
idliag=1.1 7o 2. "ABR' ' AT dE+i.aR:
nep
1265 BEEP .01 .&25-32
1278 GO To 1900
ifge PRIMT BT 42.82: BEIGHT 1, bE
{51.3-1.1 TOD 20 ;VEFV; AT 4d3+l,a2:
Ak
1385 BEEP .87 .=21-d2
1318 GO TO 18988
1428 PRINT AT Hd2.a%: BRIGHT 1.b
}:Eﬁ?-l.l TD 2¥ ;"I dE+1.a82;
1485 BEEF .27, E28-=dZF
14182 GO TD 199B
iI580 PRIMT HRT dd.az2;"
iIEl@ LET disdad+l
1528 FPRHINT ST dE,lEf ERIGHT 1,b%
££Eg2—1,1 TO 25;"IJ"; AT dI3+1.A8;
1538 IF dwl® THEN LET cxc+l
1535 BEERP .2V .20-
1540 GO TO zZoéa
1898 PRINT AT d42.3%; BRIGHT 1:b%
j% F2=1.1 TO 21 ;"MN" BT d2+1.32;
1685 BEERP .O7.-1
15818 GO T 19348 3
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1210 LET Pop-(pEias syt - PELa2

- i

1712 IF E!ilill“u“ OR P lagfel) ="

u* THEM EEF .81. .20 BEEF .01.24
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1908 LET c=c+1
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EE DRATA 12,156,178, 238,356,157 .
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1=
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Winged Avenger

Work Force, 140 Wilsden Avenue, Luton,
Bedfordshire.

Spectrum, 16K or 48K.

Price: £6.95 inclusive.

This is one of the first machine codes
games available for the Spectrum. It is a
colour and sound version of a game
previously released for the ZX81.

The cassette loaded with no problems
from two different machines and is re-
corded three times on the tape. It consists
of a short Basic program followed by a
large chunk of bytes, so it is important not
to switch off the machine the first time the
screen no longer shows the loading pat-
tern, as there is no waming on the display.
As the auto-load stops, there is a bnef
description of the control keys and a
choice of difficulty levels (0 to 6).

In order to discover how well this prog-
ram emulates its big brother, | set off one
dark night into the nether regions of my
local fair, armed only with my courage and
a pocket full of 10p pieces. The original
game, Phoenix, sends squadrons of cos-
mic eggs at you that later hatch into almost
indestructible vultures. The vultures pur-
sue you relentlessly, even when their
wings have been blown off by your laser
cannons.

Smashing opportunity

After this Hitchcockian nightmare, there
is the opportunity to smash the control
craft which contains smart weapons that
lock onto your base (| confess | could not
get past this stage).

Work Force's version is one of the best
Sinclair games so far. It covers all the
stages of the arcade original — the arrival
of the mother ship is particularly good. It is
certainly a game to come back to again
and again.

My one criticism would be that the shield
control protects you too well. Kami-kazi
birds that reach the bottom line hurl them-
selves to destruction with little damage to
the home base.

In all other respects, Winged Avenger
seems 1o offer good entertainment,
although £6.95 does seem a little high
when compared with games like Bug-
Byte's Spectral Invaders — which is
almost £2 cheaper.

Summary

A well-written high-speed action game that

uses the potential of the Spectrum fairly

well. Perhaps a little over-priced, but in the

long run cheaper than the arcade version

— and you might even win! .
J
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QS Scramble Airline/Autochef

QS Scramble CCS, 14 Langton Way, London SE3.
Quicksilva, 92 Northam Road, ZX81 16K cassette.

Southampton Price: £4.75 each — £8.00 both.

ZX81, 4K, casselle

Price: £5.50. One of the most successful types of

At any ZX fair a certain amount of indifier-
ence toward humankind is called for when
moving from stand to stand.

The Quicksilva stand always attracts
impenetrable crowds. Their stand is justly
popular — their software and hardware is
always first class.

Scramble, their new release, follows the
QS tradition of concentrating on the classic
arcade games.

The game has the same feel as QS's
well-known Defender — your spaceship
cruises above a changing mountainous
landscape, shooting at aliens swooping
down from space, and rockels being fired
from the ground. In addition, you may drop
bombs on the fuel dumps scattered among
the mountains. Points, of course, are
scored for all of these operations. With the
aid of a little insert card, you may change
several of the parameters to give a perso-
nalised game. You will want to make the
game harder afler playing a couple of
times, as the basic one soon becomes too
easy.

The package displays the usual high-
quality artwork and the cassette itself is
neatly printed with the title of the program.
The tape contains, as is usual QS practice,
sofiware for the QS characler and sound
generators.

Summary

“Amazing”, "fantastic”, and other original
observations from neighbouring arcade
game fans were enough 1o convince me
that Quicksilva have another worthy addi-
tion to their small but select range. B8

boardgame has been the business simula-
tion, witness Acquire, Monopoly, et al. The
ZX81 is admirably suited to this type of
game — maore so, in my opinion, than to
the graphic arcade game, excepting the
efforts of a very small, distinguished minor-
ity.

Airline puts you in the managing direc-
tor's seal. Your task is to build the com-
pany into a viable business, with the help
of bar charis, histograms and vicarious
news flashes. You must use this informa-
tion, on crewing levels, freighting profits
and so on, to make decisions. As in real
life, well laid plans are affected by outside
events, in this case hi-jacks and crashes.

The program is broadly realistic. For
instance, until capital has been built up to a
reasonable level, airplanes cannot be
bought, but only leased. Details such as
this help to build a convincing insight into
the business world.

Autochef is not some new cooking de-
vice, but the name of a restaurant chain.
Again, you are in charge, and given
information relevant to your business. This
time you decide what type of establish-
ment to run, what to charge for meals,
whether to give your staff pay rises and so
on.

Summary

Both programs feature attractive layouts
and give the player a good sense of being
in control of a big business. Although not
detailed enough for the serious student of
Business Affairs, the games are an ideal
simulation for the interested teenager, and
good plain fun for everybody. B
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Disc drive for ZX81

Macronics, 26 Spiers Close, Knowle, Soli-
hull, West Midlands B93 9ES.,

Price: £90.85 for the interface card.
£182.85 for the floppy disc drive.

This is the first disc drive to be demon-
strated for use on the ZX81. It can store up
to 48K of programs or data on it's single
sided, single density, discs. The loading
speed of 24 seconds per 16K program is
slow by normal disc standards, but is 21
times faster than the tape speed.

The user can either supply his own
standard disc drive or buy a 5% inch disc
drive from Macronics (mini-discs will be
available soon).

The interface card (5 = 5% inches)
plugs into a motherboard, so that a 16K
Ram pack can be used as well as the
printer. The motherboard simply plugs into
the ZX81 and the drive is connected up via
a 21-inch ribbon cable. The drive must be
powered up first, but there is no indication
on the drive supplied that this has hap-
pened.

The board contains a 2K Rom (soon to
be expanded to 4K to cope with three
drives and a Copy disc routine) which
provides the 11 disc commands. There is
also 2K of Ram for use by the system as
workspace.

The commands can be written into any
program by having the first line as LETE =
USR9999. This stores all the numbers as
variables so that LET E = USR DSAVE etc
can be used. The variable E will then
return an error code which can be checked
for operator or disc errors.

Although E Is used all the way through
the documentation as a way of calling
these machine code routines, it is not
listed as a reserved variable. Variables
used by the system are the commands
(which take up 240 bytes of variable
storage), Dir, Dsave, Dload, Stal, Write,
Read, Create, Kill, Newd and the transfer
parameters F§, A%(128) and A.

Dir provides a directory (which takes up
the whole of the first track of the disc) of
programs and data in the form of file
names. These file names consist of nine
letters — six letters of the name of the file
(no spaces) and three letters giving the file
type separated by a full stop. The user
inputs both when creating the fixed length
data array which acts as a file on the disc.

Each file must be in multiples of 1.28K,
as it can only be stored in whole tracks.
Each track is divided into 10 sectors of 128
bytes which can be Written to or Read
from by using R$ to transfer the data from
one sector in or out of memory.

F$ carries the name of the file and R is
used to tell the disc operating system
which sector to use. There are up to 390

Reviews
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sectors available on a 48K (40 track) disc.
All of this is done in Fast mode with the
screen blank.

Files cannot be overwritten and must be
Killed to get rid of them. Thus copying a file
must be done by giving it a new name.

Newd prepares a new disc for use by
checking it and installing the directory
track. Stat will either give the number of
free sectors on the disc or the length of the
file named in F$. Dload and Dsave will
load or save programs to disc and will
allow programs to auto-run as weill,

The documentation is good, but | would
have liked to see a list of commands on
one page as quick reference quide. Also,
using a one dimensioned string array ie

Macronics disc
drive for the
ZX81 can store
up fo 48K on
single sided,
single density
discs. It has a
loading speed
of 24 seconds
per 16K
program.

DimR%$(1,128) instead of DIimR$(128)
would mean that the string could be /Input
and thus save on memory.

It is a pity that larger Ram packs cannot
be used as a full 48K of Basic memory
would make better use of the disc. Al the
moment all 48K Ram packs also overlay
the BK—16K space with Ram which stops
the operation of the disc's Rom.

Conclusion

This system will only work on the ZX80
and ZX81. It's greatest challenger will be
sinclair's microdrive. When you compare
the cost, it is cheaper to buy a 48K
Spectrum and a Microdrive. Bul ZX81
users may not want to rewrite software. SA

Thermal printer

Computer Keyboards, Glendale Park,
Fernbank Road, Ascol, Berkshire.
Price: £110.97 inc VAT and postage.

This is a thermal printer for the ZX81 and
ZX80 with BK Rom. It provides three
commands similar to Lprint,Llist and copy
via Usr routines located in a 2K Rom
contained in the CAI/O black box

There is a port localed in the 14K-16K
area of the box's memory map and the
three Eprom sockets are mapped into the
8K-14K space. There are also a number of
emply sockets on the board, which allow
you fo upgrade to a RS232 two way
modem interface.

The CAI printer is considerably larger
than the Sinclair printer (102 = 7% = 4
ins) and comes in a white box with three
controls, plus a flip up cover for the paper

roll. The controls are Fower on, Paper
advance and a lever (o lift up the printing
heads for inserting paper, The paper roll is
twice the length of the Sinclair paper and
half the price (£1.30 a roll).

All the commands for the printer are in
the form of Let /=Usr{xxx) and the only
variable used in p$, which contains the
string to be Lpnnted. The printer will stop
with a error code if it is not in Fast mode
(which has to be set by the user), if p$ has
not been set or the printer is faulty,

Conclusion

This alternative to the Sinclair printer is
four times cheaper on paper and is cheap-
er than spending £200-£300 on a paper
printer. It is expensive, but don't forget you
also get a 16 line port and the oplion to add
an R5232 interface as well. The cost of the
extra components | understand will be
about £40. The fast mode must be speci-
fied by the user which is annoying. SA
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Open Forum

Open Forum is for you to publish your programs and ideas.
It 1s important that your programs are bug free before you send them in. We cannot test all of them.
Contributions should be sent to: Popular Computing Weekly, Hobhouse Court,
19 Whitcomb Street, London WC2H 7HF.

How to contribute

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

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

(The usual fee is £10.)

Presentation hints
Programs which are most likely to be
considered for the Program of the Week
will be computer printed and
accompanied by a cassette.

The program will be well documented,
the documentation being typed with a
double spacing between each line.

The documentation should start with a
general description of the program and
then give some detail of how the
program has been constructed and of
its special features.

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

Please enclose a stamped,
self-addressed envelope.

Super Expander
on Vie-20

| am sure there are a large number of
Vic20 owners who have the Super Expan-
der cartridge. | have not yel seen your
magazine publish any programs which
make use of il.

Here are four short programs, each of
which should be run with the cartridge
plugged in.

String & nalls

This program shows how curves can be
created by using straignt lines. The prog-
ram repeals in seven different colours, and
then restarts. The listing is straight-

forward.

Line 5 Begins the loop lo change the colours,

clears the screan (scnclr), and sets the

COMIUF

Lines 10-40 Dvaw the ouler patbem.

Lines 50-80 Draw the inner pattern with a shor delay
at the end ol ling 80.

Circle cones

This program draws two cones over each
other to show how muitiple circles can
draw straight lines. The program repeals in
seven different colours.

Line 15 Is the loop for the seven colours and sets

the colour.
Linas 20-40 Draw the first cone,
Lines 58-T0 Draw the sscond cona.
Lina 70 Also clears the screan for the naxt colour,

Tunnel vision

This program gives the effect of looking
down a tunnel with an object coming
towards you and then going away. The
program repeats in seven different col-
ours.

Line 10 Is the loop for the seven colours and

changes graphic modes for effect.

Lines 30-35 Is the object going away from you.
Lines 40-50 Is the objecl coming lowards you.

Wine glass

This program draws a wine glass and then
‘paints’ the background and fills the glass
with colour. Note that graphics mode 1

must be used to use the colours here:
Lina1@ Sels a white border, white background,
biue characters and light yellow for the
auxiliary colour.

Lines 20-30 Draw the top of the glass,

Lines 40-50 Draw the stem of the glass.

Lines 60-70 Draw the base of the glass.

Line B0 Fills the glass. Then paints the back-
ground in the auxiliary colour. The colour
is then changed lo yellow border and
grean characiers.

Lina S0 Thera are 20 half density blocks hare. Tha

Char command is tha same as the Prinf at
siatemean! as on the ZX81.

RERDY.

18 GRAPHICZ

15 FORC=1TO7 COLOR®.©.C.8

28 A=320'FORU=280BTOS12STEP28
32 CIRCLE2.,U,512.R%.7.A

48 A=A=-12 ' NEXT ’

58 A=320: FORU=229TOG125TEP2E
68 CIRCLEZ,1823-U,512.A%.7.A

RERLY.

2 REM STRING AND MAILS USING THE SUPER EXPANDER CARTRIDGE BY R.HORRELL

% GRAPHICEZ : FORA=1TO7 : SCNCLR:COLORE, 8.R.8

18 FORY=BTO1023STEF4Q: DRAKZ., 8, YTO1B23-Y., 8 ' HEXT

28 FORY=BTO1B23STEP4G  DRAWZ, Y, 1823TOR. ¥ NEXT

38 FORY=BTO18235TEF42: DRAWZ, Y. 1823701023, 1823~Y ' NEXT

48 FORY=0BTD1B23ISTEP4G: DRAWZ, 1823, 1823-YT01023~Y, 8 'HEXT  FORU=1TOS@SG - NEXT

50 FORY=BTOS12STEF48: IRAMZ, 512, ¥TOS12+Y, 512 ' NERT

68 FORY=ATOS12STEF40 DRAW2,Y,S12T0512,512-Y  NEXT

78 FORY=BTOS12STEP4Q: DRAKZ.Y.S12TOS12, Y+512 tHERT

88 FORY=BTOS12STEP40:DRAW2.512,1823-¥TOS12+Y, 512 NEXT ‘FORU=1T0399 ' NEXT 'NEKT ' RUN

S REM CIRCLE CONES USIHG SUPER EXPANDER CARTRIDGE BY A.HORRELL

78 RA=A=12:HEXAT FORP=1TO1088  Nz¥T : SCHLLE :NEXT

to next page
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5 REM TUMEL VISION USING THE SUPER EWPANDER CARTRIDGE BY A.HORRELL
18 FORC=1TO7  COLOR®,8,C, 0 GRAPHICZ ' GOSUE3@ ' GRAPHIC! : GOSUB30 : NEXT ‘RUN
38 FORK=BTOS12STEPLS  DRAWZ . W, KTO1023-1, KTO1023-1, 1023-KTOK, 1823-KTONK, ¥ NEXT

35 FORU=1TOBSR NEXT

49 FORA=513TOI1823STEF 15 ‘DRAWG., X, KTO1823-X, XT01823-K, 1823-KTOkK, 1823=XTOM, X ' NEXT

50 RETURMN

REARDY.

5 REM WINE GLASS USING THE SUPER EXPANDER CRRTRIDGE BY A.HORRELL

18 GRAPHIC! ‘COLORL.1.6,15
28 CIRCLE2,512.184.218,64
30 CIRCLEZ2,%518,1064.,218,2%2,8,30
48 DRAKWZ. 472, 468T0472, 768
S@ DRAWEZ.S552,468T0552, 768
60 CIRCLEZ2.512,768,175,55,80,71
78 CIRCLEZ,512,325,21@,58,5,48

88 PAINTL.512.385:PRINT3.0,8:COLORL,V,5,15
99 FORT=16TO19:CHART, @, " MNISEIRENSEIIEESTne ' | NEXT

188 END
READY.

Super Expander

by Andy Horrell

Meteor run

on Unexpanded Vic-20

The idea of the game is to steer your
spaceship through an on-coming meteor
storm. You have the option of moving left
and right to avoid the meteors, but even
so, you have to be very quick to remain
alive for any considerable length of time.

With play, the game becomes addictive,
as you are always trying to befter your
previous score.
Program notes: .
Lines

19-7@ Check 1o sea if user requires instructions
B0-130 Setup spacial character genaralor
140-180 Activate new character set and commeance

game

190-210 Plot position of spaceship and stars
220-240 Chack for movement and crash
250-260 Increase score
270-310 Perlorm left and right movamant
320-410 High score and and of program routine
420-520 Sound and colour for crash
530-610 Instructions

18 PRINT"M &k BMETEOR RUHS s

28 PRINT*M BY HIGEL AYLING"

30 FRINT"NE [IRSTRUCTIONS (Y/N)?"

40 GET X&' IF X80 YY" AND X&CO"N" THEN 49
5@ IF ks="N" THEM B0

60 GOSUE 338

7@ GOTO 5@

88 PRINT" NN WPLERSE WAITS"

90 POKE 52,28°POKE 36.28 CLR

180 FOR I=T.58 TO 7&e73'POKE ,PEEKCI+25680)  NEXT

118 FOR I=7168 TO 7175 'READ Z:POKE [.Z2°NEXT
120 FOR I=7432 TO 7439 READ Z°POKE [,Z°HEXT

138 DATA 182.60.126,2595,126.60,24,24,24,60,234.,254,233, 235,119, 182

140 POKE 638,128
158 PRINT"NM PRESS A KEY TO STRRTS"
168 GET X8'IF ¥$="" THEMN 160

170 PO=7E3] 'S=1:PRINT "IOSO00IOEN" ' POKE 36375.8

180 POKE 368£9,2%%

198 POKE FO.8Q

208 R=INT{(RHDCL w227

218 PRINT TABCR)™*1¥

228 IF PEEK(PD)=33 THEM GOSUB 420°GOTOD 320
238 GET A%:IF As="" THEN 2%@

249 GOSUB Z7e

258 SaS+1

260 GO0TO 188

270 IF At="A" AHD PO=7TSGE THEW 188

283 IF AS="A" THEN POKE PO,32 'P0=P0-1°FOKE PO.8

29@ IF As="L" AND PO=77@1 THEN 130

308 IF As="L" THEN POEE PO,32:PO=P0O+1-POKE PQ.Q

318 RETURN

220
330
240
328
360
are
3E0
390

PRINT"S

412 GOTO 138
#2@ POKE 368VE. 13

438 FOR I=13 TO @& STEP-1
448 JaJ+i:IF INT(J/2)={J/2) THEN Ted]:GOTO 460

452 T=26
4608 POKE 3£377.208
470 POKE 36873.7

430 POME 368781
%82 NEXT I

=18 POKE 36877.9°POKE 36878.0

528 RETURN
538 PRINT™ A

S99 PRINT K FCONTROLSE"
628 PRINT" MR-LEFT ° L-RIGHT"
518 RETURN

628 PRINT"J" “END

FOR x=1 TO 1000:NEXT!POKE 3E863,240 POKE 36879.27 ‘PRINT"T
¥YOU CRASHED! W

IF S2H THEN H=5'G0T0 368

PRINT"YOU SCOREDY.S PRINT:-0OTD 372

INPUT"YOUR NAME PLERSE " HE

PRINT"XHIGH SCORE IS HELD BY X o" N, "B AT";H

PRINT"MDDN SMANT ANOTHER GO 78"

GET XE:1F X$0"Y" AND R$0°N" THEN 350

400 IF XEO"Y" THEN 620

480 FOR H=1 TO 1BB'NEXT X

INSTRUCTIONS 3"

=40 PRINT"XTHE OBJECT (F THE ORME"

o=@ FRINT"IS TO GUIDE YOUR WRYN"

968 PRINT"THROUGH A METECGR STORM"

ore PRINT®.SCORE IS GIVEW DEPEND"

S88 PRINT"-ING ON HOM LONG ¥YOU MNLAST,"

Meteor Run
by Nigel Ayling

Tennis

on ZX81

There is a distinct lack of two player games
for the ZXB1 and even less that have
moving graphics involved. This is probably
due to the relative slowness of the ZX81.

This 4K program is written almost entire-
ly in MACHINE CODE and is for one or two
players. The game is almost identical to
the tennis games found on many video
games. The screen shows the two bats,
the tennis court and, of course, the ball.
The one-player version of the game is
squash practice.

To play the game is very simple. Any

key from 1 to 5 will move the left bat up,
and any from z to v will move it down. Any
key from 6 to 0 will move the right bat up
and any from b to . will move it down.

The ball will bounce off the top and
bottom walls as well as the bats. A point is
scored when the ball goes out as in tennis.
The winner is the first to get 1o 15 points.

As the program is nearly all in machine
code | will not attempt to explain the
workings of it. The small basic section of
the program handles the scoring and
Pokes the random height from which the
ball will appear. When the game is finished
the computer will print ‘GAME OVER' and
stop.

There will be no report code as this
would obscure the scores which are

shown on line 24. Pressing a key will give
the normal response. The Break key only
operates when the ball is off the screen.

The two tables below show how to vary
the game as you like. To load the program,
type in a line 1 REM of 336 x's and the
machine code loading program given and
enter the code. Then edit out lines 200
onwards and add the small section of the
Basic program. Type RAun to start it.

Changes that can be made:

POKE:

16839 , (1-100) for overall speed — initially 10
16740 , (2-15) for left bat position — initially 7
16791 , (17-31) tor right bal position — initially 26
16764 , (1-5) for left bal size — initially 3

16815 , (1-5) for righl bat size — initially 3

turn to page 16
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16/48K CASSETTE SYSTEM



VOL.1: 25 BASIC
PROG o -

USE

25 PRACTICAL BASIC programs
you can put to work immediately—
Programs to demonstrate the
wide- ranging potential of your 16

or 48K Spectrum:—

World Atlas — Cassette and Videocassette
Index — Music Composer —
Computer Term Glossary -
— StarMaps . .. \

make your games more exciting —
How and when to use trees, tables,
sorts and searches (do you know
) the Monkey Puzzle sort?)...
Facts at your Fingertips:—
Memory and runtime Benchmarks for every
command — Display File Memory Map
— Important PEEK and POKE locations
you won't find in your Spectrum manual .
ProgramDesign Aids:-ScreenDesigners,
for fast graphics and print layouts —
Memory Manager, to keep track of every
variable and array. PLUS:—All 25 BASIC

Personal Programming
Aids to help you write
your own programs
more effectively:—

Memory Map Monitor
— System Diagnostic —
Program debugging aids
...lime-saving routines to
use in your own programs;—
Text Editor — Flexible
graph drawing routines —
Sort and Search routines . ..
Plus much more. |
And, of course, original \
games to entertain and \
challenge you.

LEARN

New ways to get the most from your
Spectrum. Over 100 pages packed with —

Powerful programming techniques:—

programs explained line by line
—a goldmineof practical hintsand tips.

Send today for USE AND LEARN

Volume 1-25BASIC Programs,and

we'll also keep you posted with details

of further important MiCROL products
for your Spectrum. And, of course,
USE AND LEARN comes with
MICROL’s full 14-day money- back
Guarantee.

To order simply complete the coupon, and
FREEPOST with your cheque, made payable to
MiIiCROL (UK Mail Order). Allow 28 days for
delivery. Telephone orders—credit card holders
can order by telephoning (0223) 312866 from
9-5.30 Monday to Saturday, stating name and

use Structured Programming to save time and address, Card No. Access/Barclaycard/Visa.

make your programs more reliable — ldeas to

=MICROL
SPECTRUM

(0223) 312866

MAIL ORDER DISTRIBUTION EXCLUSIVELY
BY TEMPUS OF CAMBRIDGE

38 Burleigh Street,
Cambridge CB1 1BR.

Dessgred by Sevisarruis e Lo

and item(s) required.

ttu:— MICROL (UK Mail Order) F il
aaﬂurl-lgllnstml, ambi _'-cnﬁﬁ#‘

Please send me. J. . copylies of USE AND LEA ﬂ’vala‘l
| enclose chequelP.O, pfgri:ﬂ 95 plus 50p F PEFH _

gntﬂl £10.45 each) ,J.' :
r | wish to pay br Mcuﬂﬂnmlnﬂmﬂlﬂ!&

Card Number. .
.Ptaas& print name nnd addrnss

Name. Simaadd 2R AY. ..
.Adi:lress A RGN\~ ﬂ.ﬁ

Lig®

iom h :l:l"dll_-_q' _'?:‘-l"

ﬂammﬂ.lnﬁﬁ
e +c a \:ll s* F"
Hedﬂnalﬂ holder's slnnatura,

B e ¥ -Hl- "l.rl--iml-.L i.‘-q

ti Il_,l'
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For Squash practice game
16771 , O normally 133
16529 , 133 normally 14
16537 , @ normally 24

:
s

16514 27 ac F Y- 25 (=159
16519 41 an aa 23 1@
16534 FA 23 o 14 36
16529 OQOF 23 e BE 23
16534 16 FD as i Q6
16539 18 23 i@ Fir 35
16544 2 @QF 23 23 2D =4
16549 ER A =1 386 a3
16554 23 i@ FB =58 (A=
IESSS 4@ (51 EFa 23 1@
16584 FD ES El T =0
18589 2R ac 40 FE SEN
16574 2R a7 ae 21 i3
16579 1@ FD 16 as BE
16584 21 1B 13 F = 1=
16589 3D 4.8 FE [+ 5 BB
i8=94 Q2 13 13 1B 1R
i6599 FE QE =T a5 T
16604 48 A0 77 ca FE
16588 &3 20 a7 3E a3
16614 32 LT dd 18 cCc
16618 FE % 11 28 a7 SE
16824 @1 ag 3D b & 18
16829 C1 FE B3 on B7
16634 AE [ az 3C i@
14ang 1A a5 FE BS =)
16644 B7 aE v 32 3D
156840 4B in an an
166854 458 e 1A e ¥~ 43
16659 48 SF EQ is (8=
16884 BB ES ah 25 TN
166889 CB BF F=1".] ao 3A
16674 3F 4@ *E 21 2a
iaE?Te @4 3D 32 aE 48
156684 18 ar ] 7 2a
16688 OB an 3E a
16894 12 =28 Ba a[C 5
18858 JAE &3 3R 25 48
1ESRaL CB BT =T ac 1=

'

15 7@9 SF i@ FE 3i as
1&6F14d B abD b = IJrF &0
1E71S 18 &F cE o r e
16724 aB =R o ;E FE
185732 b = =58 D ap
18Tl it ol 40 ez g =1 ac &0
16733 as ay 23 1& FE
LG 7Tdd aF S E 48 & F [e]=3
15749 21 =3 1@ ol =] [
15754 =8 =8 TE rFE a3
16759 28 Er iy S ol DE
1ETEL a3 As 21 b= gl 1
18765 F =13 &5 2D =20
16774 FE as =1 - 1
L&ETTS FD TE rFE L1, i =B
16784 oE 3B oo = B
16789 A48 Qe iR a3 1@
16794 F i o ekl 4F
15799 [0 =% 21 25 i@ |
15884 et =13 FB 7TE FE
156389 B3 b - az 1 [nlw
16814 BE a3 =] 21 =
15819 1 = g = s L ac
16854 =0 F& )oY =1 =3
18529 18 i TE FE a3
16834 28 1 1= o e OE
15839 BE a6 cE e FE
16544 BLx 28 FBa 3 BE
15846 i

é RE¥ Hq 7 X5 FOR CODE
200 L w=-
210 FOR A=16514 TO 16840

220 IF As="" THEN INPUT AS {
238 _POKE A, 184CODE R$ICOCE N3 (2
=il

248 SCROLL

250 PRINT A
26@ LET A=
278 NEXT

Agil TD =20
13 TO 3

RAND
FPOKE
POKE

164456 ;10 i

18447 ,18
FPOEE 16448,
PONE 15413 .9
FRINT AT 23,3;"8"; TRAB E8; b

LET 51=8

POKE 16418,2

POME 16581.,17S

POKE 16554 ,21-PEEK 16754
POKE 15729.21-PEEK 16815
IF PEEK 16528=14 THEN B

RINT
9.4; AYER 1", TAE 2@, “PLAYE

B i}
Fud = 3 8 e e
MELQREE Q@-1Tne

I

16 PRINT AT 1.0, @ —

E
LET A=USR 16S14
GOTO 80

POKE 165448.0

FOKE 16418,0

PRINT AT 23,3;%1:TRA 23; 52

PORKE 16418,1
IF S1:=15 OR 523:=15 THEN PR
INT AT 11,11 "GRME DUER" ; HALT

78 LET A=USR _18SS7

o IF PEEE 156445al THEN GOTO 1

SR LET 31=51+1 »

188 POEE 16561, INT (RND#5+21 £33
+INT IRND &6+ IPEEK 1B791-9))
11828 FPOKE 18445,1
EOTO 25
LET S2=52+1
POME 1B8El.INT {RHD£S+21 333
IiRND 86 +PEEK 1874@4+1)
FOKE 16445.8

0D 25

HHHH:P
SEET

EOT

Tennis
by Brian Cadge

Aeroplane

on Spectrum

An aeroplane from which you drop bombs
to destroy an alien city, flies across the
screen. If you manage to destroy the city
you can go on to the next city and continue
to build up your score.

You can run out of fuel (level displayed
at the lop of the screen), you can run out of
bombs or you can crash.

To make the game harder you can
reduce the number of bombs (v) in Line 5,
or you can make the fuel run out faster in
Line 605 (eg Let f={—-0.5). You can only
have one bomb dropping at a time. To load
the program LOAD "Aeroplane”.

Line 605 raduces the fuel, 1 if the plane flies across y
co-ordinate 5

Line 606 prinls a space on the fuel gauge at |
decraasas

Line 607 When fuel runs oul {f=5) tha plane crashes.
(Line BO00)

Line 610 moves plane up when Key''7" is pressed

Line 620 moves plane down when Kaey''8" is pressed

Line 645 prints Score
Line 647 Bombs left
Line 648 prints High Score

Line 650 drops a bomb whan key"'0" is pressed and
finds out it no bombs are left (ie GOTO 900)

Line 655 finds if a bomb has been dropped. If it has not
(ie p=0 q=0) then it jumps the bomb dropping.

Line 660 drops the bomb

Line 687 finds if bomb has hit building (ATTR=5@),
prints exploding bullding, resets p and g to @ and
adds 10 1o the score. The explosion is obtained by
a graphic a.

Line 670 prints the bomb — obtained by a graphic g

Line 880 finds i the bulldings have been destroyed, I
they have (ie d=5/10) then GOTO 800

Line 710 prints exploding plane, obtained by “'graphic
a, graphic a, graphic a, graphic a”

Ling 730 Game restans

Line BOQ gives instructions at the end ol a city

Line BGS5 introduces a variable, j for a seres of beeps

Line B20 Game restarts

Lina 8300 gives instructions aftar running out of bombs

Line 8000 prints plane crashing after running out of
fuel, Plane is obtained by 'space, graphic o,
graphic |, graphic |

Line 8002 prints plane crashing If it hits the ground.
Explosion is obtained by "graphic a, graphic a,
graphic a, graphic a”

Line BO3@ finds if laling plane crashes into building
(ATTR=50)

Lines 8990 to 9160 print instructions.

™ % EE_IF!E:E'H 1 8¥ IF as=38 THEN GO TO 1386
@ variables of the programn are as follows: = A
¥ = LET s=@ 98 LET as=a+l
& = Seorg ik FRAFER 1 ==
v = Hummmmmmm S-TEE I'-:?Fl‘ Bl TO INT (8:RMNCa1l1)
I = Fuel 5 LET S5=B: LET v=480
- 2 B IMHH 6 . = s
:.: = En-mﬂ:namg:.lalgngs ; E:E_, ,uslm 'izﬁ FPRINT INK 2; PAPER B;AT &
v = Co-ordinales : d=Z 210 . 128 MEXT b
= F 230 THEN GO TO 13
pa = Co-ordinates of bomb 18 BRELL Sl 1;"Do you want 128 LET d=d+(21-b)
d = Number of building blocks In the city =r-iiu§'14é5$53'19fh1 \ “rueL ;I
17 IF ug="4" THEN GO SUB B993
Line 10 if i g 13 CLS
un:.uha mi':.ﬁlnt nsiructions. Instructions are 3% EEEE EEE "EJI‘EIE:ﬁﬂEiEEEéle =n:|.:|.lrlu
from 6899 - ‘ : =R at+l, 2 108
Lines 70 to 95 set up user graphics . 72 POKE USR "a”+2,BIN 00100100 ) 110
graphic a — exploding bullding 33 EORE DER -a-ia.BIN 10811010 01111111
q — bomb ¥5 FORE USSR "a"+5,BIN 281080101 a
5 buiding 35 EERE Bn c2iisiam 9igieaat
—_— L= = B L
Lines 97 1o 130 print a random city — obtained by E@ POKE USR "q".BIN @ : -
bl 81 FORE Ysh 4 +1.BIN 20000800 g IN @eP11111
Lina 125 counts the number ol buildi 2 FORE ugﬁ EIE’EEH ;Egiiii? ‘: BIn iiiiiiii
ngs a3 POKE USH "g +6.,BIN 131131111 288 POKE USH “i1“SE BIN 13113331313
Uﬂﬂiﬂﬂﬂmﬁmﬂﬂlﬂlﬁm 85 POKE USH "§Y+5 ,BIN 109811118 A7TE POKE USSR "i"+7.BIN @
Lines 200 to 470 set up user graphics 86 POML USSR "d7+E,BIN 0000008T .pg poNE USR “L",BIN O
: : . a; FOKE USH "q"+7,BIN @ ii0 POKE USE "Ll "%1.BIN @
graphic 0 — tall of plane, - * - A T ¥re8 FOKE USH P, BIN 11111111 420 POKE USR "L"+2,BIN B
bias 28 FOKE USL “p s+l ,BIN 111131313 .,
| — body of plane 98 POKE USRH "B +3 EIN 11000011 438 POKE USR T17+3,BIN 11lli08s
| — nose of plane ~* 51 POME UBH "p +3,BIN lloo@pll +48 POKE USR “Ll"+4, A ShEeg
Line 600 prints plane : ’ SF POKE L3R 'b-s5,BIN 11080811 TR e . e
To do i use “speos, griphic of raphic 1" | * /S8 BOKE USR RuiSTBIN MiiniHIY 360 [E¥.E8T LireETLEr pes:
& - = =k . o — =
Line 601 finds oul il the space in front of the plane is a
building (ATTR = 50), If it Is then GOTO 710 next page
{plane explodes and program re-starts) to
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SR8 PRINT 1INHK S, AT &,W, " I : o TO ¥ia
SEEP .00%9, -1 2aS@ GD TO 8002
821 IF ATTR IX.u+d4) =50 THEN GO 8999 CLS 1
805 IF uss THEN LET f=f=.3 .3 " E“EE‘fEEHTtEI 4% - O Ll b R
Ser I (=5 THEN GO TO &;an ETE“éFTEhnl (BRI 8o Ut OF IEII e s U
V= ok o
$10 IF INKEVS=_7" THEN PRINT AT e L T i R S818 PRINT -
B o S R e AT _;4? T PAPAR B PFLASH ;8T X S9E® PRINT To 90 this d4rop bomb
820 Ir INKEVS=-6. THENM PRINT AT - P -25 #RND 8
y: LET s=x#l 13@ e i Soii BEer o 2, RND 50
Egn IF x3)=21 THEN LET x=21 738 g0 To 3 . . 8 “you_ 9938 PRINT ©
B .- pne st elUBECT (le  sade EnEy yeue XN Eiansiesiy
ede IF g wE REXE Cit 9 i nai: n;zp nlnnnrbﬂ
EiE EE%HI'ST i,2@; " "Score ";3a Egnulrgﬁ Ex% :n =28 STEP =1: BE 20E2 PRINT '
647 PRINT HT 1,.5; "Bombs Lert 83108 PAUSE 490 SBE@ PRINT "Hove the plLane down
AT 1.16; i B2® G0 TO & ysing “"v&""
ﬁia PRENT AT 2,10: "Migh Score 988 PRINT AT 18,0, FLASH 1;“Har 3281 BEEE 2,RNDISO
L 4 Luchk WoU ran OUt Of bOMbS J@7a PRINT &
E‘EB IF :Htﬁ‘:ﬂﬁ 1‘]‘]1%;! I;E'E =4 - Pnl:_ll:lj-r'l" “DO WoU Want anothe&r @oT | opB@ PRINT * Ifr a boBb i% dro
= G =i HER T
EE&TgFagun AND 9=8 THEN GO TO 7 ygég IF ug=ty IHEN GO TO 3 skl BEER S Enothe
= =
B RePaR o LgT N3, IR T oRPL 1 5101 BEEP 2,RND#S
&8s 1F 1ngi;THE¥_thTaEH R 38@2 IF ¥.26 THE N PazN F npzn &
Efgaﬁ 8" PREER 2, AT gﬁ% JINK SiAT x+1,u+1;° 9121 BEEP nﬁnunaun
Mo Bon,cgen ke DRALE. BT Gi8e eoni riomn aier eiee, P35S Panw
't & 1
=9: L l=l+ia Ir R s TREN LET ' 2018 LET xox+s. tLET uysysl ;
h=s: GO TO 671 B020 BEEP .i,38x: BEEP .1,3x+l: For gane @ - Press any kay
ave F'H?:'HI 1HH. ll-_- -...g;ﬂ"‘ AAT p EEEEP .J.'E:iirﬂr BEEP .1,3¥xX+3: B g;:& EEP Eﬁn"n-’ﬁi
84871 qe3a BEREN PRINT AT PL9i" Boae Ik ArTe (X-1,U+4)=80 THEN G D518 RETORN 0
Aeroplane
by Paul Haigh
Points are scored as the plane moves
Bomb Alley towards 21,31 and for each storey de- | 2:9e erzwr ar =1.91: s - wo-
- 2200 G0 To a3
Soast molished by a bomb. Al the end of each 3000 pEn EEEE—————
[ E ¥ = BLES eEs LR
Oon spectrum game a score is given with the highest | 3aze For"n<x ..?L-rE X 63
. . " & B =
The objective of the game is to demolish a score attained so far. 3040 Ir n 531 THEN G0 TO 3110
city of skyscrapers using an aircraft equip- i SEEER. 3o b BRIGHT X; - XN
pod with bﬂmbs and smn_range miﬂsilas_ F'I'ugr.m notesa: : g‘g?g PFRINT ‘HT w:n=1; INKE 1;“H
The aircraft with its 100 bombs and 200  Liné 1800 Lser defined graphics for aircraft 3958 ERINTAT van-li M 18-
i a i = ig rl-ﬂ I'IH'IFI.II'.'-'UI}TI!-. ::311“ pn:m =" il H-ai* IHH& 1! I-l'.l-l
fP“F_EE;FBE !:[EE Efﬁq Print Fosition 0,0 10 | ine 2000 Flight of aircraft and weapon controls. 312e RETU
rint Position 21,31. Line 3000 Fire missile, 4918 IF bombs= EN RETURN
4 & T -
A bomb will demolish the top four Hnamﬂ g:ﬁ:nmn. g :E?E o el
HH H . 48 FOR mn=y+2
storeys of a building directly below, and a " an“:nﬂ ey lolos mﬁ“ﬁﬁm £ 1358 18 z-$:THEHnﬂ§:T$ c110
missile the top storey of a building at the s X S A el o A
' y a i ) FeEr sl
same height. Flying the aircraft into @ DELETE Lines 2070 and 2090 1o increase airrafl 4888 PRINT AT n.x; PAPER 1, INK
building will end the game. The first two Speed. :ﬁg PRINT AT n-1.x: PAPER 1;"
sysctapers st bo Gesroyed by bombe ot S 2 oo wmrsgabos | 88 SR 101 PUE
to complete the game. Flying next to them  keEvs's' 1o drop bomb. 4138 CEF .M EE 1.
will explode the aircraft. All O's are graphic. §388 =8¢ # £
i ] K B FLA
PAPER 2; ~#" " i
Sban PRINT AT W,.%x=1; LINK |
SBo8 5T fcacect (st Biken oF oo
i?g ﬁfﬂ e ol S L GP40 IF score«d THEW LET score=9
128 REHM ﬁ K:C.RYLETT EEEB FHE?ETET B,@; INK &;"vYOUR =
13290 REH Hanchester F
148 REM 12 /B.8B2 I1 8 9068 IF scoreshighest THENM LET h
hest=score
1808 REH JESe PRINT FLASH 2: G000 LUC a 78 PRINT AT @.20; INK 6; “HIGHE
181@ ﬂnﬁsm“nmmua K=, "“¢"Any AEy tp siari- i s st
1828 POKE USR "G~ +1, AIN 20110000 aﬁﬁ“ 5F INKEYS$="" THEN GO TO 188 H“Hﬂ INPUT ; FLASH 1."Another tr
i ] { ] - -
138 BE MR B2 RIR MHISE  Boco comoem 1o mmeem e mw 7. ©  §088%1r mecai-rne oR Be(nawe T
1858 sofE i tOniiRm) SANL [3es nev ey 2586 L co To soee
-t 2010 GO_S @ SVBR REH
ig7@ POKE USR @' +5,BIN @@iie0ea 2050 LET =300 a31@ LET g
sk HHHEDHEQE e e R 2038 LET bombs =188 LET missitles 9922 FOR n=2 TO o2&
AR g S e B8 4, DT R
Ym =Hin- -
s ; o " 2950 FOR x=9 TO 31 230
1522 BORDER &: PAPER 8: INK @: C Rece AP HITH 14, 4)~F THEN GO TO DOEs FON boe TO 34
5 =
#a " @78 PRUSE 1 S878 FDR h=Hib+1) TO @ 5TEP -
A LB Y 8, EH;I-II lm 2080 IF ATTR (y,ix DR x-1))=7 TH 9288 PRINT AT h,b; IMK 1;° -
’* EN GD TO e S098 HEXT h: NEXT b
=i ﬂn BEill="N" T g?gg EE&EE ?T =1, InNs 31;"I 2129 RETURN
R Sae. Cln ey 2118 PRINT AT Y.s; PAPER 1; INK
178 PRINT "Your task is to dest o
rogy @ city and also make 3 safe 2128 IF INKEYE="@8" THEN GO 3uB 2
Landing. " : PRINT a2 St e
:EEEHPHEHT “To achieve this you RIS® A IHEEFBaTLT  THEN GO EU? 4
e - 2148 MEXT X
g.{:-EE-EE‘.'THT 108 bOmbs & 200 BiSTS 31=@ PRINT AT v,33, INK 1:"B"
1688 PRINT “Use “1° 10 drop a bo 4t EE%T ¥
L =
183¢ PRINT “and "8 to fire Bisa e ey @ 1 MR ? Bomb Alley
|
by Ken Rylett
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Open Forum

FEM (T 19RE =gt S S e A TS |

i
2 FEWM H.ECKERZLEY =ani IFPEEK (2L i3 THENTBRT
3 DOSLE L5000 500 GOTORDBZ
4 PRINT“J 50 =0 =33 FOMESL 468 tFORTU=1 TO2R s HEXT
= Fiiw [0 =11 PORESL 3
E PONEISETS. 23 SR MEMT sPo=hGOTOL S0
T SHETEDE T |=7TERS T I=772T i J2=d 16 E0az IFPFEENCSL I mIBTHEHNSD =50+ 10
18 1FPEEK ( ADEE ) = 23 THEMNSH= 4302 « Ted 271 3 J 1 =4 1 39 124550 EOR3 IPPEEE L VeSS THENSC =20 +20 eFLisF Lle 20
= 1508 PRIMNT"SESCORE " 80" FUEL BFsFU"W " fa0d [FPEEKCSL ' =S8 THEH K= [ HT (FHD: &5 1+ | ikl el =50+0i
SRRD PEIMT " BOO® IFPEEK (5L =1 SBTHENDG= - | : : |
S0R1 FORT=DTOo0 SOGE1 CHe3] IOOSUESA0Z (GG $ GOSUBSH0E 10MHe 48 s60SUES0E 1CHe32 (ROSUBSQ0D § DGed e GOTOT e
2002 PRINTTRABC L SCHEE (203 SONZ PORKESLAD0 .CHIPOEEISSE TS , 15 (FOFEAL = | TOS iFOKE2ESTY , 2590 tHENT :FONE 25578 . S RETLRTH
Z03 HEST a0 [EPEEE! SH=Z27 CHITTHEHH | =53, 75
200% FusFU=130]=00+1 - 501 IFPEEK { BH-20 < IZTHENH | =55, 55
ZOBE  IPFLC-BTHENGOT 02 18] amoe IFPEEKCBH-21 3 20 THENR | =33, 35
S0B87T PEINT®Z OUT OF FUEL" jPRINT=EEEUT ¥YOL MRMRGED TO FR04 RETLIREH
2068 PRINTY"EDESTROY "SC*POINTS® SCO0 IFFEEK (SH+Z23 (0 AT THENS ] <39, 95
I0ES FRINT"EHORETH OF THE EMEMY- v DSl IFPEEK CSHZF ) (32 THEIM | =33, 53
200 PRIMTERHD YU DELYVED "INTLD1/10% SE02 TFPEEK (SH«24 100 3R THENH [ =25, S
=011 PRIMT™ ILES [INTO THE FLRAMET™ FEOE RWETLEMN
TB1Z PRINT"HEFEESS "P°TO FLAY ACATH® S7a0 IFPEEK (8H+3 ) (IS THEHH T =33, 35
19 GETA e IFARC:"FrTHENSG1 3 Fril RETURH
R4 GOTOZ . 190 Ch=5] s GOrSUE ] | O g CBwed 7 p DS LIE | § O gl Pl gl piQI0SLIED 003 gD e g0rs B | B
S8 Jw IMT CRMDE b jpas PEINT " RN OU HEFE DESTROYED FFOR AR SCORE 0F 8" esi

118 Co]MHTCRMOC ] Dl 5 ed

2111 YE=IHYT(EHDL ] y@]Bis]

= B L

2117 TFYBEIETHEN M= 3}

2114 IFVB A THENHFI=SS

2118 IFYBRLZTHENaT=gE

W]l FORRT=ITOL+ JhZeSTEFZZ iPOKERT . 160 sHEXT

0T FORET=T&d TR223TO0 ¢ Te22 5+ {02 STEPZ2 1POKERT . 32 ¢ HEXT
WEBal FOEET= 1+ Tarr e (e22 ) TOIZSTERZE

A0S POFERT . IS0 HEXT t IFPEEE (8«2 3 T A2 THEM 1 D0

148 POEESH. 127 tPOMESHS] . 121 (POKESH+Z 111 FOKESH-1 . 32
4T POKEL & J822 & {QWZT =22 . HA t1FFQ=53 ., SR THEHRE TLIRH
43 JFZ=43THEHPOEESH+ZZ , 32 iPUKESH+23 . 32 tPORKESH 21 . 32
Fd4d IFT=i FTHEWPDKEESH-23 . 32 1 POKESH =22 , 32 tFDEESH-2] . 32

18002 PRIMT" HSUWFFESS T FOiR AMOTHER
13093 GETA s iGN E=THEN | B3
|dd CLEaGOTOE

Lised POEESH, CRIPDEESHY | LB iPOFESH=] . CEsFOEESH+ 22 . CEBIFWEEH« 22 . CHB IPOLESH-22 ,CE
1180 POEESH+2F . CR PR ESH-23 . CRsPOLESH-Z1 .CEBIPDEESH4ZL . OB

| 1302 POEEFISSTE, IS 1FORTa]l TO1@POKE FERFTT . 220 HEXT 1 POKE 3870 g E FLIEMN

12118 FORT=I+0OTOB+OSTEP2Z o PORESY | 1 &0 a1 ERT

IS8R0 PRINTINO AFE THE CAPTAIN OFA SPACE SHIP.HHED HES
IBDRD PEINT"0OF DESTEIING A PLANET  BUT FIEST YOU MUST
IS807 PRINTPLAMET .BY THE HEMRMS OFA TuMmELY

1 S8 F'F'[HT"'I].'.['l-I‘H'EﬂL":'- F THE SHIP" aPEINT " ELIP (v ]
1=00T PRINTEEDOWNE = A PRINTYEF IRE = SPRCE BAE=

i%01a PRINTEPFESE SPACE TO CONT.®

1mall GETREzIFAECH™ “THEMH]SD] 1

EGHME ™=

BEEM GIVEN THE TRSE®
DELYE DEEP THTO THE"

46 [FHI=SS, SITHEMN 1 Do

S5 2ePEEK 2B

3151 IET= 32 THENMSDON

JlEn [FZeE4THEN" 3596

NTE IFZ=dSTHEMG FSLESS0D s SHe DW= 22
F1=a 1FZ=] FTHEHGL SUBSS | SHnSH 25
A [FI=JZ2 THEHS850)

29 GOTDL=E8

133812 PRIMT™O SCOF TG

154813 PELHT" g T o L PTS
1T814 PRINT® Mg o0 MISTERY
15019 PFRIMNT " K Fiws st FTE
1581a FRINT"E +33 UHITS OF FUEL

=017 PRIHT"HEPRESS SPACE TOD STRRET®

15018 GETFRE1IFANCo" “THEMISSIT
ISE1% FETLEM

Scramble
by Neil Eckersley

Scramble

Vic20

This is a version of the popular arcade
game. Your sector has been given the task
of destroying the planet Lomillialor. The
other ships have been destroyed by sur-
face nuclear missiles. The mission 1= In
your hands.

Your spies have managed to disable the
tunnel’'s defensive system, so all you have
to do is destroy as much as possible in the
tunnel. The tunnel is made up of clifts and
valleys which makes some things impossi-
ble to destroy.

Although there is a safe path through the
tunnel you must guide your ship, so that
you can destroy the vital fuel dumps and
S0 you can continue on your mission a little
while longer.

At the top of the screen the running
score and amount of fuel remaining is
shown. The best score for the game so far
is 820.

All keyboard directions are shown in the
instructions. The program runs on the
unexpanded Vic, but can be used without
any modification with any amount of
memary.

Program notes:
Lines
6-10 Set-up of variables according 1o amount
ol mamaory

1988-2006 Move screen by one space to the left

2007-2014 End of program

2101-3146 Create the landscape

3150-3210 Check which key is pressed

BOO2-9002 Explosion when hit occurs, and adjus!

sCcome
9500-3781 Check il ship crashes
10001-10004 End of program |
11000-12110 Explosion of ship
15000-15019 Instructions

10 REM ##8sasssmesstaisst itshadnne
#% Planet By D:Elliot ==
‘mﬂm"—ll—ll—l—.—.—‘-ﬂl—.—“l—“

20 MODE 2

30 VDU 23,0,11,05050303

40 PRINTTAB(1,2)1:PROCetring("

#aeaP] anetsssst)

50 REM Plot stars and redefine

flashing colours.

40 FOR X%=8 TO 15

70 VDU 19, X%, 7505

B0 BCOL O, X%

0 FOR Y¥X=0 TO 10

(]

100 PLOT &9,RND(127%9) ,RND{1023)
110 NEXT
120 NEXT

130 VDU 19,1,2;03:800L 0,1

S A0 MOVEOD, O: DRANWIZYR, 0: DRAWLZTS, 1023:
DRAWO, 1023 : DRANO, O

1% REM Draw bottom half of planet

140 BCOL 0,1

170 PROCcircle{580,512,=200)

180 REM Draw rings

190 FOR Xi=&00 TD 330 STEP -30

200 PHRICring (640,512, XX)

210 NEX ™

220 REM Draw top half of planet

230 BCOL 0,1

240 PROCcircle (640,512, 200)

250 REM Animote drawing

260 PROCcycle

270 VDU23,0,11, 85050403

280 END

250

S0 Draw one Half¥ of the planet.
310

320 DEF PRODCcircle{X¥; Y% R%)

330 LOCAL AX,B%L,CE:CE=RESRL

340 FOR A¥X=0 TO RX STEF SGNRL

350 Br=SaR (CL-AX#AL)

340 HOVEXE=-BX, Yi+AL

370 DRAMX X+BY, YE+AK

380 NEXT

390 ENDPROC

{400

410 Draw rings.
420

430 DEF PROCring (X%, YL, R¥%}

440 LOCAL A,BX,CE,DX

450 D¥=8

440 FOR A=0 TO Z#Pl1 STEFP P1/24

470 BE=SIN(A)#RE+XL: Cl=(BE-X%)
DIV&+COS(A) #RL DIVI +YX

480 BCOL O,D%:DE=DL+1:
IFDL>1STHENDL=8

490 IF A=0THEN MOVEBRX,C%
ELSE DRAM BX,CX

S00 NEXT
510 ENDPROC
320

530 Cycle through colours setting
one to black sach time

550 DEF PROCcycle
560 LOCAL AX,BX,C%,TX
570 REPEAT

S80 FOR AX=8B TO 15 to next page

Planet

on BBC Micro

This program produces an animated pic-
ture of Saturn by revolving the rings. The
program starts by drawing stars followed
by Saturn itself, then after the drawing is
finished the progran animates the rings.

The program wcorks by redefining the
flashing colours in mode 2. The program
starts by drawing random stars (Lines 50
to 120) and setting the flashing colours to
white,

Then the lower half of Saturn Is drawn
(Line 170) using Proccircle. The rings are
then drawn using Procring, which draws a
48 sided ellipse containing all the flashing
colours in sequence.

The top half of Salurn is drawn, which
also erases the rings behind Saturn. The
animation is then produced by Proccycle
which cycles through all the flashing col-
ours setting one to black and the rest to
white. |

Since the rings are drawn using these
colours in sequence, black bands will be
seen to circle the planet.

18
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from Fﬂ“l'ﬂ'“ﬂ page side each letter and the whole massage IS
Morse reprinted.
Shect Line 70 can be readily changed to suit
B i bk the working speed, 0.5 being as slow as a
“Morse” is intended for practice. Phrases  beginner would require.
may be continuously repeated, giving the Line 320 ensures no stopping when the
s = operator a chance to learn combinations of  screen fills — ie it is an auto-scroll, Line
i‘ﬂi] I,r Ili;""]t HTEIE]“ "l’ll l" I’i‘ c’l t" !Et-EiEE uv{jr!is; []r {:F1Eirii::1£}r55' . I!‘:[] i}l\fillf!]ﬁi tf]ElI []'1'!’ {:EIFJitE!I jiﬂi{:ii l:(}{jias;
1P BX5>7 THEN VDU 19.31,;;0; ] The morse symbols are printed along- are used.
VDU 19,B%, (BX+CL)MOD&+2} 05 03
&H10 NEXT
&H20 Ti=TIME: REPEAT UNTIL
J'_. qEH ; " & - . B B B A
TIME>T%+25 20 REM © BATLAW 350 PRINT T _

b &30 CE=CE+1 30 REM To change rate adjust w IR PRINT “"ARotheér Hes.suﬁm i
640 NEXT S ik et . B RV ERRLLE. Ko SI0E R0 R0
650 UNTIL INKEY(0)<>—1 14 space -~ SN e T378  IF INNEVs=t THEN GC To 370
&&D ENDFROC = i . N = =

IHi?EL?LEf:E ERRETEC Ry THEN CLS : mez 235658, 0: STOP
&T0 6@ DIH a3 (43,6) - o ,_}13#15; ITHEEY S="C" THEN CLE : GO
; 680 Print string ih set of 50 LET Satsd: REM Dash Usioe 0 GO TO 180
calours apg FOR Jail TO 43 418 PAUSE 28: GO TO 236
&G0 109 FOR kel TO & 4200 REM Data Secliion #raust ram
138 READ AT Jd: R} Fin in this Ordéer s
700 DEF PROCstring(A%) 128 NEXT k 430 DATA 5,5.,5,5,:858,-1,d,5,5,5,%
T10 LDCAL AR 138 HEXT =1 ;d;d ;5 ;5,5 —5 d,d;d;%,;5,;=1,;d
140 POME 23ESE.B 3.d,d,5,-1" REM & Lo 4
720 FOR A%=1 TO LEN(AS) 182 LET f=32: REM Frequency . fd_.e-iﬁt?fg 4,d,d,d,d;-1,3.d.d.d.d
730 COLOUR A% MOD & +2 168 CLS ¢ PRIN : $3:305 080 Rene” (313790 15
1?‘.‘D F’Ft]:"rr":[l]1l t!*‘l] “]‘| I I I 17B F’F?:[’1rf "OMLY CRAPITHLES: & nNume . ‘;!?‘E f"# A 3,0 r 2,8,8,8,d ¥ 4] i @, E’j >
T%0 HNEXT rala™: PRINT "S#S88rFrERpresREFRESd 2,5 ,8,0,0,8,8,d,,8,.0,8,0.5,8,8,
rEEEFET - 2, 0. @&, 0.0,0,0,0,0.,5.,.68.606,0,0.,6
760 ENDPROC iB@ INPUT “enter message”,as$: C ieé bATA‘d 2. -1,8,0.6.5,3.4.4,
770 i & 2 ‘1{51 1 "ib’ll'd" ‘.._l‘ﬂ£¥’ Jifird PR TR IR B
188 LET LaLEN aF¥ -4, 'h.&-r_-":;m: RERM to
780 Print Screen onto the printer ZbEn FOR =1 TD 1L 470 D d,d.3,d;,=-1,08,% .5 ,d,-1
216 LET =3$0(J): LET b=CODE bS 2.0,d,d,.d,d,=-A,0,d,d,-1,6.6,0,
s 200 IF bedz THEN GD TO 418 £.5,8,~1,0: REA F to U
B00 DEF PRDCscresn 2308 LET bm=b=47 480 DATA 3 ,d,5,=1,@8,8,d,3,d,d, -
810 CALL d S40 FOR k=1 TO B -‘i.m_.-.i...ﬁ-.-l.-é E‘.&ri;ﬂ.-i,é,ﬁ,é,]
. 250 LET csaib,k) 5.8,=-1,6,8: REM K to D
820 ENDPROC 960G IF c=-1 THEN GO TO 318 1986 DATH d.5,5,-1,8,0,5,.5,4d,5,
=270 BEEP c,f 1,0,d,5,d,-1,0,0,d,d,4,-1,0,8,5
830 28@ IF c=d THEN PRINT 9% “i.056,6.6; REA P fo'T
B840 Assaable routines cg@ IF c=3 THEM PRINT WS, =00 DATR d,d,.5 ., -1,0,0b,d,.d,.d.5
IR NEXT_K 1,0,d,5,.5,-1,b,8,s /d.d}s,;-1,.0,5
21D PRINT * “ib® & a3, =1,0,3 s a5d;-1,0: "RER U °
=5 I
:;fgg ﬁg‘:‘# '535 Ry MR 518 REM end of dala section
Planet Morse
by David Elliot by Len Winsor

Open Forum

-A GREAT NEW COMPETITION WORTH £THOUSANDS TO THE WlNNER

Whizz-Kid ‘82

m:jr your chances?

I+ e're looking for a bright young thing who can out-shine all the
cummurr.lul sofiware houses and come up with a sparkiing new program
that can be marketed commercially.

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

The winner will recelve:

1. A Dragon 32 computer.

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

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

Eniries to the award scheme must be accompanied
by ot least four out of five of the numbered
coupons published in Popular C Weekly
throughout September. The closing date for the
competition is October 18. The winning antry will
be announced in the issue published on November
18.

Rules

1. There is no limit on the number of enlries you can
send in, but each entry musi be accompanied by
four differently numbered competition coupons.

2. Closing date for eniries is Oclober 18, 1982,

3. The names of the winners will be announced in the
November 18 issue of Popular Computing Weakly.
4. TheJudges decision is final,

5. No employees of Sunshine Publicalions Lid, or their
families, will be aligible to antar the compaetition.

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

Computing Weekly editor, Brendon Gore.

l————l——————'-—r———————-—-————-———

NAME: ...
ADDRESS: .........ccimevnas

| Popular Computing
| weekly

: Whizz-Kid ’82 Scheme

| Fillin this coupon. When you have collected

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

| computing Weekly, Whizz-Kid '82,

[ Hobhouse Court, 19 Whitcomb Street,

| London WC2.

it a number of equally good and
commercially viable programs are submitted
the decision of the overall winner will be
based on the best accompanying written
outline of the author's proposals for running
a software house.
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Function line
displayed in
3-D graphics

lan Reynolds gives a three
dimensional view of plotting.

I This program runs on a 16K or 4BK
Spectrum. It produces a three dimensional
view of the function held at line 1010. You
can input any function at line 1010 to
produce stunning effects on the screen,

There is a simple, but very effective,
“hidden line removal” routine comprised
of lines 5, 10, 1022, 1023, 1026, 1050 and
1060.

When run, the program will request
“resolution”, which determines the spac-
ing between the points plotted. A value of
four gives a detailed plot, 10 gives a
reasonable plot and 20 produces a fast bul
crude display. A resolution of four takes
between 15 and 25 minutes, depending on
the function at line 1010.

Experimenting with different functions
and resolutions will give you some idea of
the Spectrum's graphics capabilities. The
| following examples produce interesting
displays:

Resolution Line 1010
4 LETt = EXPL8Q
10 LET 1 = (SIN{1=3)+COSt)/4
5 LETt = LN ABS COS5110
10 LET | = SGN COS (4«1)10
5 LET t = — SINt«(1-COSt)2

Spectrum

in this new slot varlous contributors explore different aspects of the ZX Spectrum.

i
)

AP WRUNEERE
NOSUBUNIUN - Ul

~Jvn
eus

BORDER ©: PARAFPER &: CLS
INPUT "resolution''s
DIM p(250.,.2)
FOR f=1 TO 25@: LET ptif. 2% =
IF f>14@ THEN LET ptt. .23 =T
NEXT f: BEEFP .5.350
FOR =56 TO S0 STEF s
LET a=f
LET b=S0-RBS f
FOR g=-=-79 TO 7€
LET c="08-RBS g
GO SUB 1000
NEXT o
IF =50 THEN S5TOF
FOR a=f+1 TO r+s -1
LET b=S0-ABS a
FOR 9==-70 TDO 70 STEF s
LET c=7"8-AEBS o
GO SUB 10060
NEXT g
NEXT a
NEXT f
LET t=b%C,500
LET r=a+g+l21
LET t=-EXP {50
LET t=1INT (&E0+3-L 503
IF f==50 THEN LET pir.a2)=t
IF Yt ¢=p4r..2) THEMN GO TD LO0F 2
INK &
LET pir.1ir=t
IF t<® THEN LET t=D
HEMN LET t=17S

IF tr=p{r.
LET plr.&)
INK 5

GO TO 1827

)
=1

THEN RETURN

1212 LET t=-EXP 1,80

1818 LET t=COS

Lt %41 /5

POPULAR COMPUTING WEEKLY
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Sounding in
the generation

This program, which runs on an unex-
panded Vic20, produces sound using all
four sound generators.

On running, the screen displays the
letters A to D (left) and W to Z (right). After
each letter, you must input a series of
numbers eg A 128 255 1. The first and
second sels of numbers can have any
value between 0 and 255, providing the
second number is larger than the first. The
third number is the Step between the first
two numbers.

After entering the program, press "2".
This will produce a demonstration of a
sound routine contained in lines 3999—
4150.

Having listened to the demonstration
sound, press any key, This will produce
the response "“"Sound 0 or 1 or 2. Press-
ing 0 or 1 will allow you to hear the sounds
produced by the inputted numbers. To
change the sound, simply enter "¥Y" and
input the numbers of your choice.

John Ingham

You can share your own
favourite Sound or Vision
programs with other readers
by sending lists with
explanations to us at Popular
Computing Weekly.

WRITE TO: Sound & Vision, Popular
computing Weekly, Hobhouse Court,
19 Whitcomb Street, London WC2
THF.

RERD H&
s DATA"ABCH"
(1 FORT=1TO4 BLTH=29% AT w128 DT
l& A=A ] b Bafcg
1 HW=Dclhi;

123

=TCF%

i )

[FLUz=1 THEN

FOKE 38
51 GO0TOPS
. POKE36574

FOKE ISERTT

75 GETES

IFFEES

gy
= Il

IFEE
g (1977
A TR

Lfmpl+ 0L 1 5

_- EFF"I.E'

GOTO

FRIMT'EHTEE
CFsl R e ]
S REM DISPLAY
1 PRINT"!
205 R¥=STR
| A= g I DEC T HS
& ALE=STRECEC]) ) AlSSRIGHTSCALS. LEN!
T HeH1E
I HT §m=
=F P =F £ 1 =F &Rl
TEE Irl'1
> RF=EEE " 0 S [T ]
| ALE=STRECECIN)

M1 Fas

Te+[{1E

Pl %
PR T T

. :\_a..rlll..

1 GETES

131

n
™ Im |'|'1 i o B

=

I THEHC =R/
 THE HIER
' THEHH=D{
i A THEHH=D(
{3 THEHY=D(
YTHEMZ =M1

4
|

o
x DOTOZE
IFFEES

[FRg=""

il ]
S GOSUBRZZL - PRINT"ENTER
41 FRINT"ENMTER FIMISH"

186 PRINT"ENTER

“.F‘l:hlf"

PEEK . 368

C=Rd :— i
'lr'-'l[h _ i

D= &
Zalicd) POKEIEBTR

POKEZEE74 , PEEK ¢ 36874 ) +AANDW
& POMEISETS
L POKEISBTE

o BRI

FEEK {36576 ) +CANDY
FEEK (36377 )+ IRk DI

, PEEK ¢ 363

v ok O HFDFOE
| POEEZEETS., PEEE ¢ 288 PS  HMDBOR M

6 POKE3ISETS

PEEKC 26876 ) ANDCORY

e e
CERHE S

THENA=AL L )
¢t 2> THEHR=RY

SV E4THEM T4

145 FOKEIGETE, 0 FORT=0TO4 POKEISE T4+, 0 HEWT
5. CETHS
o FOET=|TO4 IFESE=MID® INF. T i S THENPRINTES : D§=RE
IFEFEMIDEC 128, T, 1 sTHENFRINTES ' [I¥ulEs BE=""

 NEWT

GOTO LS

PRINTYENTER STRART"

DAL R T

THEM1 S

=TART"
IHRUTEBCT )

STEP" : INPUTF (T

i FEEKC 3687 T ) RANDIDORT
=S THENGOSUBEZS ]
Hd THEM14 ]

C= #Fi 33T

O TP

=HTER FINISH® [THFUTEST)

.

= AlE=STEY LG ]

I H
BETIEM

FITOLE

[§=" G0

TREECTD

Wil @

BT

SOUND 8 O

[FE§= " THENZI]
OREED"Z2"THERZS !
THEMOGOSLUBISS9S

ey n

TERg=" o

e 1=

HRara . BWE S

| POKEJES

-4

Bt WATITLI97 .64

i) 8 B - e

| FOEEZIERTS .. FEES

=
|3

IFRg

G2 POKEISETSE; PEEK (4
4230 POKEIEA?T . PEEK
457y PR+ F -
ALDA =ti+
410% AETHY
(Er r-r'l_|- m‘l:-:_gfur I|;_|:::'
_1:]:|.'.
4120 IFY

4148 IFZX25STHENT=12¢

o

5 ey L PR
£ |HEM 1

S T LR e
& |

=

-

STEP"

[HFLUTIECT 3

FORI=1TO4
ACLY ) AR IGHTECAT . LENCARY =]
J. _+-I5-I "H;

A1 E=RIGHTS(ALE. LEN

) ALE=RIGHTS(F1$, LEH:

34" Mg oF
1 i+ SR |

AL E=RIOHTECAIF. LENCA

| RIEERIOHTECALE, LENC

COSUBZ21 1 GOTORE
POKEI SR, B OGN

=L R

S YAHTISATEY
T AMNISanET
C=dE 3 Ti=Thik

THEHRETLIEE

FETiym] |.|'£_-|_"|"

]

D i

3 &5

INFUTARCTD

IMPUTDLT

A=l EFTS({ 0¥, I=-LEHY Ak
Al E=LEFTHLDS
A1 EsLEFTH:
15 i E= EFT#]
15 Air=sLEFTH#CT

Al =L LEFT®I D

i I 78 15 RETLURN
THT " i =nhpRhED F & Os®

BTd  PEENC 2SS TASAS

GOSUBZE]

RS TR AL EoE |

LT

BEI- Y
BEY-TE M- =

iHRLE  RT=RE

16 SEPTEMBER 1982




Dots and
dashes fall
for beeps

Paul Newman presents a
morse code trainer for the
Spectrum.

This short program will allow the Spectrum
to Beep morse characters as they are
typed on the keyboard. The character
speed as given is quite slow and may be
altered to suit by a simple change to line
35. In-code comments should explain
most lines, except for line 10 where the
morse characters are coded into a Data
statement.

The morse dots and dashes are repre-
sented as binary 0 and 1 respectively.
Thus the character “L" which is dot, dash,
dot, dot, in morse code, may be repre-
| sented as the binary notation 0100. In
| order that successive division by two
| (effectively binary division) may “'strip”
each binary digit off in the correct order,
the notation is reversed — viz 0010.
Finally, the binary notation is given a
“guard bit” to form the complete binary
representation of **L" — 10010 — which is
binary for 18.

Programming

Paul Newman, founder of the Sunclair Amaleur

Paul Newman is the founder of SARUG
UK, the Sinclair Amateur Radio Users
Group. He has long been an amateur radio
enthusiast. During 1980 he became in-
terested in using microcomputers 1o con-
trol radio equipment. Early in 1981 he
bacame the first British member of ASAR-
UG, the American Sinclair radio enthu-
siasts group. In November 1981 he formed
the present UK group, SARUG UK. Mem-

Radio User Group.

bers of the group keep in touch over the air
and through the pages of the SARUG
newsletter which he edits. The group now
has 175 members. Membership is £5 and
is open to all amateur radio licence holders
or anyone with a proven interest in
amateur radio. For further information con-
tact Paul Newman (G4 1NP), 3 Red House
Lane, Leiston, Suffolk.

The data statement in line 10 contains
the representation for 0—9 and A—Z. 1 REM morse keyboard programs
Note that they are given in the order for EPEETEUI‘;?J.S%‘ g HEEEH§1 16 4
groupings recommended by the Radio 1@ DRATHIDErIEX By s el pd e SO s
Society of Great Britain (EISH / TMO 30,13, 18,7,.85: 18 B8 B rto 56,258,
etc) which are specially designed to assist 5.353,35,38,47,63: REM morse char
in the learning of morse code. | have done acter data
it this way to help the user to design his TSR ST S ROTRAR. S8t
own morse code tutor. 28 FOR J=1 TDO 36: RERD n: LET
When learning morse code, it is fruitiess Z T ) it NEXT J: REM store them 2
learning the ‘dots & dashes'. The only way " 21"8fs°. PRINT AT @.@; FLASH 1
of becoming proficient at morse is to learn ;"marse keybeocard ready' -
how each letter sounds. 22 LET as$=INKEYS$: IF a%="" THE
) : N GO TD 22: REM get a key pPreEss
When altering line 35, remember to a2 ITF ag=" " THEN PRINT ™ ";:
preserve the 1:3 dot:dash ratio. If you are =0 TO g SEDE $-96 5 aE
' | i i 24 L p=C S%5-25: Px>=-
E%négslﬁﬂafrggﬁxr_n?rs;. tai!terl line 35 to AND P ¢=-30 THEN LET p=p+7S. GO
13+. =1),0 to give you a TO 26: IF psii OR p»3122 THEN GO T
reasonably slow character speed. Factors 0O 22: REM only valid kéuys £2-9,3a-
of .07 and .14 will produce a character ” L e L 1 - REM
speed of about 12 words per minute, which F:ﬁg ggﬂ;rr RIS LET Ses iR
IS mg Radio Amateurs examination speed 29 LET x=n-INT (ns2)3%2: REM bi
requirement. Text should be typed in lower nary division :
case. 35 BEEP .l@+.208x(x=1},8: REM X
% 2 =1 is dash.beep .3.D0C1=@ 50 beep
Most of the remaining details of the !
program are indicated in the Rem state- . S@ LET n=INT (n~-2): REH more d
ments. It B ey = S
78 GO TO 28-7x(n<=1): REHM get
The Spectrum can be connected to a another key if n<«<2
radio transmitter using a simple one-chip
interface and I/O port,
22 POPULAR COMPUTING WEEKLY
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Peek & poke

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

TO REVERSE

John Grain of Mill Street,
Witney. Oxford, writes:

Could you please tell me
if there is any way of
using a statement to reverse a
number just input into the
computer (ZX Spectrum), for
example to change 1472 to
27147
I am writing a business prog-
ram and need this operation to
help me with an index code
that 1 am developing. 1 hope
you can help.

A This has already been
done. This neat solution
was developed by Jeremy Rus-
ton:

10 INPUT AS

20 LETBS = ™

30 FORT = 1 TO LEN(AS)

40 LETBS = AS (T) + BS

50 NEXT T

60 PRINT BS

TRANSMITTER
LINK-UPS

Sean Connelly of Valley
Road, Macclesfield, Cheshire,
wriles:

I will soon be getting a

ZX Spectrum. As a great
radio enthusiast, 1 would like
to connect my two channel
radio transmitter to my com-
puter. Could you suggest an
input/output port to do the
job? Would a digital/analogue
converter be suitable? I would
be able to do any such mod-
ification myself if necessary.

The direct answer is that

[ do not know how to
connect a Spectrum to a two
way transmitter. If you have
access to a copy of our July 1
edition you will see it featured
a whole page about SARUG
UK, the Sinclair Amateur
Radio Users Group in the
United Kingdom.

To link a ZX81 to a trans-
mitter, the group reckons that
you need a 356 byte program
and a /O port with a single
chip interface. For further in-
formation contact Paul New-
man, (G4INP), 3 Red House
Lane. Leiston, Suffolk.

[f you find that you still
need help, try Stephen

Adam’s book 20 Simple Elec-
tronic Projects For the ZXS§I
and other Computers. One of
the programs in there 15 an
A/D converter. The book is
available from Interface, 44-46
Earls Court Road., London
WE 6EJ.

SHARP'S
THE WORD

David Hale of Mushoka Ave-
nue, Bents Green, Sheffield,
writes:

I am looking for a hand

held computer that can
be used to assist me in my
model car racing. It's task
would be to lake lap times to
1/100th of a second — times
taken by hand operated press
button — then to time a second
car in the same way. The in-
formation would be used to
immediately calculate where
the two cars should be in rela-
tion to each other in a given
period of time or number of
faps, given various speeds.

It would be useful if it could
emil sounds instead of neces-
sarily displaying the answer on
a screen, | have considered the
Sharp PC 1211, but it can only
work to 1/10th of a second and
it does not have sound.

Last November, Panasonic
had a hand held computer at
the NEC Birmingham, which
could work to 1/50th of a
second and had a range of eight
octaves. The problem is that it
is as yet only available in the
US and 1 do not know if it will
do the job. Should I try to
import one? Alternatively,
could you advise me of another
hand held micro that would do
the job?

[ have held this letter for

a few weeks, vainly wait-
ing a reply from MNational
Panasonic. The company over
here know very little. The only
information they have 1s a
glossy sales leaflet that they
promised to send me some
weeks ago. It still has not
arrived.

All T can add to what you
already know is that it is dve
for launch over here sometime
in mid-1983. T would not
advise you to import one on
such little knowledge.

As for an alternative, the
only one that springs to mind
is the new Sharp PC 1500. It is
hand held, and does have a
tone generator on board. The
company to contact, not only
about the Sharp but about
hand held micros in general,
is: Tempus, 38 Burleigh
Street, Cambridge CB1 1DG.

EXORCIST'S
SUCCESS

Miles Clarke of Worcester
Road, Oxford, writes:

I am trying to write a

program on my Vic20
that will store information. I
want to enter numbers and
other facts on tape, for use at a
later time. However, when I
Load the tape and Run it, the
information disappears, even if
it was on the screen. How do 1
store information on a tape?

The Run command

clears all vanables and
starts the program again from
scratch. You do not say how
you input the information, but
[ presume that you are using
something like Input A%. This
can be overcome by using the
Goto command.

You do not give details of
the size of your program, nor
how many variables yvou use
for other things. All I cando is
give a small sub-routine for
storing information in a single
string, which can be added to.
Run the program initially, and
thereafter always use Goto 30.
This is true whether you want
to add more information now,
or at a later date after Load-
ing. Of course, you can use
Run if you want to clear the
variable and start again,

18 INPUT A%
20 PRINT A%
30 INPUT BS
40 A% = AS=B3%
50 PRINT AS

PROBLEMS OF
TEMPERAMENT

Eric Smith of Lime Street,
Crrangemouth, Stirlingshire,
Writes;
I have a ZXB1 and prin-
ter. 1 have noticed that
the printer does not feed the
paper very well and quite often

stops altogether. This problem
only occurred when 1 started
using paper ordered from Sin-
clair. Is there any answer to
this or am I stuck with having
to pull the paper through while
printing?

While on this subject do you
know if it is possible for the
Sinclair printer to be inter-
faced with the TTIS8 calcula-
tor? The cost of the Texas
Instruments printer is prohibi-
tive.

Problems seem te be

cropping up with the ZX
printer at the moment,
Whether this is just a case of
one bad batch, or an as yet
undiagnosed design fault, 1
cannot say. | know that my
printer has given me no prob-
lems whatsoever, though I
have had to deal with a tem-
peramental one here in the
office.

First, check that the printer
is clean and set up correctly,
This may sound obvious, but
dirt does build up and if 1t
clogs the rubber roller it will
stop the paper moving.

Another alternative is to
slightly tighten the two springs
that hold the lower roller in
place. Finally, you can slightly
widen the Vs in which the
paper roll spindles are located,
though | would not advise this
unless all else has failed.

When pulling the paper
through, do not pull it very
hard. A firm even pressure is
what is needed. If this does not
work, then wiggle the paper
from side to side. If the
machine is not sparking, this
will often get it going, though |
do not know why.

I do not know if the Sinclair
can be interfaced directly to
the TI158, but T would doubt
it. Your best bet is to get in
touch with Microtanic Soft-
ware of 235 Friern Road, Dul-
wich, London. They make a
‘Printerface’ which allows the
ZX printer to be used with
several computers.

@Stop agonising over that
problem. Write to lan Beards-
more, Peek & Poke, Popu-
lar Computing Weekly, Hob-
house Court, 19 Whitcomb
Street, London WC2 7HF.
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Classified

DRAWING BOARD 16K ZXB1
Save, recal, scroll (4 ways). mevge pictures
using maching routines. Draw using pixeis
(black/whils) or any character, cursor con-
trod. Piciures can be used I your program

and DB delsted. Daly £4.20.

DATABASE 16K ZXB1 or Spactrum
Business or home. Telephone numbers,
addrezsss, afock control” et With demao
program — sisam loco numbers. Daly

£4.95,
CADSOFT, 24 ST JAMES STREET
CHELTENHAM, GLOS GL52 28

ACORN ATOM Flpaling Point
EFROM, £15.00; Utility EFROM,
£18.00. Bargain price, £30.00 pair.
Davidson, 108 Highgale Lana, Farn-
borough, Hampshire.

BBC MICRO Pools Pradictor. Model A
or B. Easy data enlry. Uses poweriul
mathematical and statistical lorecast-
ing model. User tunable facility. On
casselte with full instructions, £4.99.
Mayday Software, 181 Portland Cres-
cant, Slanmore, HA7 1LR.

VIC20 SOFTWARE (unexpanded).
Two hi-res action games: “Meteors”
and “Toader” for £4.00. Two easy o
play beginnars/younger children’'s
games: "'Fruit Gatherer” and "Spade-
man" for £4.00, S & T Lepojevic, 2
Piccadilly Way, Cheltenham, GLS52
s5DQ.

ZXB1 16K plus soltware and maga-
zines. £70.00. Tel 691 3294 after 4 .30
pm.

IXB1 Machine Code Loader. Enter tha
axciting world of machine coda, 1K and
16K versions supplied. Both include
Hex loading, saving, editing, running
alc. Includes cassatie and documanta-
tion. Only £1.95 from Chris Davison, 67
Seymour Road, Newlon Abbot, Devon,
TO12 2PX.

DK TRONICS 4K. Graphic ROM board
with 1K U.D.G. RAM, £25, Telephone
Chestarfisid 201263 evenings.

BYTE-MAN, with Star-Fighter and
Bomber — threa quality fast moving
machine code gamas for the price ol
one, for the ZX81 16K. Why pay more
for less? Only £2.95. "Mindsaya” 12
North Grove Drive, Leads LSE 2MNJ.

BBC MICRO MODEL B (avoid the
queua), vanous software and hard-
ware, £3B0 ono. Tel: Horley (029-34)
4405,

f ™
SPORTING FORECASTS

Pralossor Frank George's wali-
knuwn Fooiball Pools Forecasting
program 4 now available on the

SINCLAIR ZME1 16K
and B othaer micros

A Horwe-Raece Forecast Program
in preparaiion,

Wirite 1o Profuessr FoH. George
Bursau of Information Scisnce
Commares Houls, High Strear.
L._ Chatfont 5t Gilles, Bucks

o

SPECTRUM GAMES CASSETTE:
Zombie, Life, Balloon, Hanoi, £4. M.
Chambers, 6 Beresford Close, Park-
stone, Poole, Dorset BH12 2HF.

VIC20 for sale plus cassette deck.
Super Expander joystick and software,
as new, £220, worth £280. Phone
Trowbridge 61409,

ACORN ATOM 12/12K including Joy-
stick, software and books, £160. Tel:
{0632) 666120.

VIC HANGMAN, good graphics, entry
chacks, sound effects, music, many
other leatures, £2.75. A. Lamber, 19
Cedar Road, Marple, Cheshira.

A1 SOFTWARE presents a multigame
casselte for the Sinclair ZX Spectrum.
Biitz, Dropout, Breakout, Racer and a
UDG generator all on one tape lor
£9.95 or separately for £3.85. For
delails send a stamped addressed
envalope to Mouse Hall, Bolney, Sus-
sex AH17 5 RY.

SPECTRUM PROGRAMS. Word pro-
cessor — screen aditing, insert, re-
place, dalete, word-wrap, justficabon,
file-handling, £15. L-game, new, dille-
rent, lesting, £5. Graphics Generalor
makas it easy, £5. All include cassetia
plus instructions. Brian Hebbes, 6a
Newlands Avenue, Southamplon

SPECTRUM CHARACTER GENER-
ATOR. Modify selected characlers or
redefine the complete character sel
with an BX magnification display. Save
your characler sets on tape for [ater
use. i you need specialist alphabels or
graphic characters for games than this
program (s a must. Cassatte with full
instructions, £3.45. J. Taylor, 28
Azalea Closa, London W7 30A.

BBC SOFTWARE
Educational and leisure programs

Space Academy J2K. Oriving Test 32K
Invisible Snakes and Ladders X2 England
32K, Bunnytrain 16K {lor young childrmn)
Maths for lun 16K {for young children). Pro-
grams £4 nc. Two for £6 inc. 5AE. for
ihetalls

Sanl by returm of pos! afer chegues POs
cleared. Mall oroer only

SWIFT LINK SOFTWARE

118-120 WARDOUR STREET, W1V
48T

ZXB1 16K Ham plus keyboard graphic
Rom and soltware, £100 ono. Tel:
Sheffield (0742) 368577

ZX SPECTRUM MISSILE COM-
MAND. Hi-res, colour, sound, fasl
moving graphics, bargain, only £2. P.
Darling, Mill Lodge, Mill Grean,
Stonham Aspal, Stowmarkeal, Suffolk.

STARTING FORTH by Leo Brodia,
£13.75 including p & p. Access/Barc-
laycard 0923-23324, Come and
browse or send sae for lists. Watford
Technical Books. 105 5t Albans Road,
Watlord, Herls.

WANTED. Spectrum 164BK sysiem,
software, after 10 pm or anytime Sun-
day. 01-5802181.

ZXB1 (CONVERTED B80) 16K Ram.
Completa with pack, pockel books,
casseftte, £60 ono, 01-5802181.

ZX SPECTRUM GAMES: Ten Minutes
Ta Live, AirAttack, Lasered Stair-
casa and Monster Maze, on casselte,
£4.75. B. Baker, 87 Murray Avenus,
Bromlay, Kent BR1 300, Sae for more
details

SPECTRUM SPEAKER, volume con-
trol, cased, complete, ready fo use,
£5.50 inclusiva. J. Hunter, 11 Nettleton
Close, Poole, Dorsal,

VIC20 and cassette unit plus Vic Re-
vealed, joystick, invaders, Pacman,
£150, Telaphane Clitheroe 24516,

PLAY DOMINOES against your ZXB1.
Ditferent 16K game every “"RUN" com-
puter printed listing £1. P. Aitken, 1
Clochbar Avenue, Milngavie GE2 TJW.

MINI MICRO COMPUTER for sale.
DEC data system, digital PDP 11/23
including two disc drives, also separate
VDU (VT100) and printer (DEC Writer
111), £5,000 ono. Contact Rullion UK
Lid., 061-228 2582,

WINGED AVENGER

Mk 2. Spectrum and ZXB1 16K 3
Waves, seven skill levels. Mather
ship, Re-fueling, Smart Bombs,
Rapid Firing, Laser Shield, High
Score and Replay. Machine Code.
Arcade action. From now to
Christmas only £4.50 inc.

Work Force, 140 Wilsden Ave-
nue, Luton, Beds.

DUST COVERS for all compulers,
printers, disk drives, monitors, eic:
Vic/BBC/Atom £2.95; Sharp MZ BOK/-
MZ BO/A £550; GenieTRSB0 £3.95;
Printers £3.95. Please ring for other
pricas. Trade anquires welcome. Ac-
cess'Barclaycard/cheque. Sherbourne
Dasigns, 9 Leighton Home Farm Court,
Wallhead Lane, Westbury, Wilts. Tel:
B23764 (24-hr sarvica).

BBC MODEL A 32K, 2 months old with
books and softwara, £315. Tel: Martin
Crawley, 01-730 4544, ex 321 (office
hours).

T199/4A SOFTWARE on tape, from
£1.95 Sae list ATL, 115 Crescent
Drive South, Brighton, BN2 658.

Swapshop

01-930 1266
At you one of (his thousands of ownaers of an

old computer? Do you want 1o sell it?

Wiy not sell if through Swap Shop?

in gach issue between now and the end ol
Dciober wa will publizh a FREE eniry in Swap
Shop for anyone who has a compuler to sell,
All you have fo do i phone Swap Shop on
01-830 3266 and tell us your name, address,
ielephane numiber, tha Type and specification
of the compuler you have 1o sell, and the
price you want for it.

Swap Shop is limited 1o private Individuals
who have ons competer 1o sell, No mone than
20 words may be booked and ihe information
you supply must ba limited to the computer

You may nol include information about
accompaniying software or hanbwans,

I you would prefier to write in with your copy
for Swap Shop pleass mark your letier cleardy
as Swap Shop, Popuwlar Computing Weskiy

Hobhouse Courl, 18 Whitcomb Strest, Lon-
don WEZ THF

Svap Shop is run solely as & sarvice (o
Popiiar Computing Weekly readers. We can
therelome accepl no responsibelity for any
BITOrS OF OMASSEeNS in any copy used

CLASSIFIED
ADVERTISING
RATES:

Line by line: For private indi-
viduals, 20p per word, minimum
10 words,

For companies, traders, and all
commercial bodies, 40p per word,
minimum 20 words.

Semi-display: £10 per single col-
umn centimetre, minimum length
3 cm. (Please supply A'W as
PMT. Or supply rough selting
instructions.)

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

i you wish to discuss your ad,

[F——e e

Here’s my classified ad.

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

Pleass continue on & separaie sheet ol paper

I
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I
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PuzzieNo 22

Here is the second of
the Ancient Algorithms
where cavemen rear-
range piles of slones
into other piles of
stones in interesting
ways.
Whal is being calcu-
lated this week?
Tony Roberts

Rules
The winner of the puz-
zle will be the reader
who, in the opinion of
Popular Computing
Weekly, has submitted
the best and most im-
aginative solution.
Envelopes containing
entries should be clear-
ly marked 'PUZZLE’.
The closing date for
the competition is Tues-

day, September 28.

Solution to Puzzie No 18
To find the number of cars on each occasion
use the formula N < (N + 1)/2 to find succes-
sive triangular numbers, T. This expression can
then be used in a program like the one shown
here to find the answers:

10 LETC =0

20 LETN=2

30 LETT = N« (N+ 1)2

40 LETX=SORT

50 IF ABS (X — INT (X + 1E — B)) <0.0000601 THEN

GOSUB 100
680 LETN=N+1

UP AND PUT IT

ON A HANDY LEDGE..

2-““:“ Pur AS MANY

O STONES AS ARE IN

Ao THE HEAP INTO
SMALL PILES EACH

' AS BIG ASTHERE

J i MARE STONES ON

‘4 THE LEDGE

- e

—

70 GOTO 30

100 PRINTT

110 LETC=C +1

1208 IFC =3 THEN STOP
130 RETURN

Line 50 checks to see if the square root of each
T is an integer (or near enough, allowing for the
accuracy of the square-root function). If the T
value is a square it is printed out and the
program will stop after three such numbers,
when C = 3.

On the first day there were 36 cars in the park.

AND PUT DHI.-'.
STONE FROM
EACH PILE OHTO 55

THE LEDPGE TOO .~ *

=

COUNT THE STONES ON THE LEDGE.
IF TRERE ARE NOW AS MANY AS LAST
TIME YOU COUNTED .- » STOP.

IF NGTy "THEN GO BACK To 2.

WHAT AAVE YOou BEEN
® CALCULATING?

Ty Endiilry B
Two weeks later there were 1225 cars present.
The naxt possible number that is both a square
and a-trangle is 41,616, This is 204 squared so
the car park is 204 spaces square. Since =ach
space is 12 x 6 feel the car park is 2448 fest
long and 1224 feet wide.

Winner of Puzzie No 18

The winner is P Rankilor, Rue Sauvage, St
Sampsons, Guemnsey, Channel Islands, who
receives £10. He adds: The last answer is more
cars than in the whole of Guemsey!

ACTHUR. KEEFS FIT

ARTHUR. ¢

IF rov (F You IF WHITE IF WHITE

SAY THIS S5AY THAT MAN FEIEND  MAN EN

IF &AY [E SAY I~ MAN IF MAN

THIS (5 THIS WAS FRIEND DO FRIEND MACH

IF THIS IF THS IF FRRIEND IF FRIEND

IS oN IS OFF MALH DiGr MACHH.AN -l ™
P .

IE 15 IF IS IE MACH [F AN
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Sinclair ZX Spectr

16Kor48K RAM...
full-size moving-
key keyboard...
colour and sound...

high-resolution

graphics...
From only

£1251

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

Then, the ZXB1. 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
Sinclairworld leaders in personal
computing. And the £X81 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 haveaccesstoarangeof 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 can uprate later
to 48K of RAM) or a massive 48K of RAM.

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

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

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptorandall 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 ora 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.
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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.

® ASCIl character set-with upper-and
lower-case characters.

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

® High speed LOAD & SAVE-18K in 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
data files.

® 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
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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
ASCIl 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. Prninting speed is 50 charac-
ters persecond, 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 avallable 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 microfioppy.

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

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

A remarkable breakthrough at a
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

Sinclair ZX Printer
Printer paper (pack of Srolls)

Please tick if you require a VAT receipt|

*Please delete/complete
as applicable

\Signature
PLEASE PRINT
Name: Mr/Mrs/Miss |

Address

FREEPOST-no stamp needed.

To: Sinclair Research, FREEPOST, Camberley, Surrey, GUi5 3BR.

sinclair ZX Spectrum-16K RAM version 100
Sinclair ZX Spectrum - 48K RAM version 101

Postage and packing: orders under £100 28
arders over £100 29

Prices apply to UK only.

*l enclose a cheque/postal order payable to Sinclair Research Ltd for £
*Please charge to my Access/Barclaycard/Trustcard account no.

Order
Code ItemPrice Total
£ £
125,00
175.00
27 99,95
16 11.95
2.95
495
Total £
| | pOCBD9

Export prices on application.




Probably the fastest microcomputer
In the universe

the ]UP'TER ACE only £89.95.

Key Features

Revolutionary microcomputer language FORTH.
Full-size moving-key keyboard.

User-defined high-resolution graphics.
Programmable sound generator.

Floating point arithmetic.

Fast cassette interface.

Upper and lower case asci characler sel,

24 x 32 character flicker-free display.

The Jupiter Ace uses FORTH

The Ace is set apart from all other personal computers on the
market by its use of a revolutionary language called 'FORTH',
Some computer languages are easy for humans to understand,
others are easy for computers; FORTH is most unusual in being
both. Its underlying principles are so simple that it takes even a
newcomer to computers only a few minutes to learn how to do
calculations on the Ace, yet the very same principles are powerful
enough to allow you to invent your own extensions to the
language itself.

At the same time, the memory-saving coded form used to store
your programs inside the Ace allows it to obey them very fast —
typically in less than a tenth of the time it would take to do the
same thing using a different language. Amongst other things, this
makes the Ace ideal for games.

FORTH's unique combination of speed, versatility and ease of
programming has already made it a prime choice for professional
applications as diverse as pub games and radio telescopes, and
gained it an enthusiastic national user group. Now the Jupiter Ace
can bring this addictive language into your own home.

Designed by Jupiter Cantab

Leading computer Designers Richard Altwasser and Steven
Vickers have a reputation for pushing technology forwards. After
playing the major role in creating the ZX Spectrum they formed
Jupiter Cantab to develop their latest brainchild the Jupiter Ace,
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All inclusive Price

For £89.95 you receive your
Jupiter Ace, a mains adaptor, all the |
leads needed to connect to most
cassette recorders and T.V.s (colour
or black and white), a software
catalogue and a manual.

The manual is a completa
introduction 1o the world of
personal computing and a course in
FORTH programming on the Ace.

Even if you are a complete
newcomer to computers, the
manual will guide you step by step
from first principles 1o confident
programming.

The price includes postage
packing and V.A.T.

Available soon

® 16K memory expansion for
around £35.00. This will increase
the memory of the Ace to 19K.
@® A parallel printer Interface for
around £25.00. This will convert
the Ace to anything from fast dot
matrix to letter quality daisy
wheel printers

Technical Specification

Hardware,
Procaessor/Memory

ZBOA running at 3.25 MHz
BK bytes ROM 3K bytes RAM.

Software. FORTH

Data Structures

Integer, Floating point and
String data may be held as
constants, variables or arrays
Input with multiple dimensions and

40 moving-key keyboard with  mixed data types.
auto-repeat on every key. Control Stuctures

IF-THEN-ELSE, DO-LOOP,
BEGIN-WHILE-REPEAT, BEGIN-
UNTIL, all may be mixed and
nested to any depth.

Output

Memory-mapped 32 x 24
character display with high
resolution user graphics. Output

tn drive normal UHF TV set on  Operators
channel 36. Mathematical +, —, X, +.
Logical AND, OR, NOT,
Sound XOR.
Provided by internal Comparnison <, >, =,
loudspeaker. Program Editing
FORTH s may be listed,
Cassette 9 wonds may

edited and redefined. Comments
are preserved when words are
compiled.

Load Save & Verify at
1500 baud, separate data
storage.

Drderform oo ot o 1

I The Jupiter Ace 15 available only by mail order. Please allow up 1o
| 28 days for delivery.

| Send cheque or postal order with the form to:—
I JUPITER CANTAB, 22 FOXHOLLOW, BAR HILL, CAMBRIDGE CB3 8EP

|
|
|
|
| Please send me:— |
] JUPITER ACE MICROCOMPUTERI(S) @ £89.95. t
Name. Mr/Mrs/Miss |
|
|
|
I
|
|

T . B S S . . S —— —— —





