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BERKHAMSTED'S

KEMPSTON (MICRO) Chrlsalld - COMPUTER

ELECTRONICS ; g
Watch this space for the real
computer BARGAINS every week:
EPSON MX80f/t £355+VAT — EPSON
MX80 tractor only
VIC20 at | ‘

N

introducing the

ZX81
KLIK-KEYBOARD

This is a full, forty key moving
keyboard with real keys that

CALL

unit £39+VAT — range US FOR

fits in the recess left after of VIC software.
peeling off the existing ‘touch A QUOT!
sensliti%eq merigsgién%eypad. 11 x 92 fanfold paper el

It offers the following advantages at £16.50 per 2000 sheets
@ Fits onto the ZX81 o)
@ Positive feedback from keys SE-P l_E_1 A8|‘| 2GC?EDI\‘IL‘|2E8$n_;dS
@ No trailing wires 5 \ %
@ No special case needed expansion/disks/mem.
@ Elegant design with two colour legends CUMANA disk drives at £199 smgle
This is a most attractive keyboard which will enhance the and £369 double — o

appearance and improve the performance of your ZX81. Why 9" 12MHz monitors for |

pay more for an oversized keyboard? onIy £99+ VAT (metal)

Cheques/Postal orders made payable to: OFFICIAL DEALERS FOR:
KEMPSTON ELECTRONICS, 60 ADAMSON COURT, : :
HILLGROUNDS ROAD, KEMPSTON, Nascom, Genie, Cumana, Vic,
HEDEORD W2 502, and lots more — RING US NOW on

ZX81 klik-keyboard as kit at £22.50. P add 70p for postage
STOP FI’RESySoZa)r( SaF?E(Iﬂ?RUM USEReI?SePORT OFFEHING924 BERKHAMSTED (04427) 74569 or 5704
INPUT/OUTPUT LINES CONTROLLED BY SIMPLE IN/OUT Emmmmmm 73 HIGH STREET
COMMANDS IN BASIC. SAE FOR FURTHER DETAILS.
Delivery 14 days from receipt of order. A. Pandaal, B.Sc P.G.C.E. _V—’Sﬁ- - BERKHAMSTED HP4 2HY

———— HERTFORDSHIRE

MORE FUN WITH YOUR Z2X81!

16K RAM PACK

PUSH-ON PLUG-COMPATIBLE MEMORY

The addition of our fully—compatible, Pieas‘e sgnd ’meﬁv:go%y? B‘yIZ 16\I;A$arg Piack \&egc\okse cheque
assembled, tested and'gUaramteed 16K |77 7 ¥ TR L R e
Ram Pack means more memory for better |Name ... evterrensebades v revAbent M
games and programs Addrassih s Fo e e

ORDER YOURS TODAY FROM:

Phoenix Marketing Services
Dept. P.C.W., Oaklands House
Solartron Road, Farnborough diev 2o as o

Hants GU14 9QL
Fully £ 2 5 00 inclusive
B
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Subscriptions

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

How to submit articles
Articles which are submitted for publication
should not be more than 1000 words long.
All submissions should be typed and a double
space should be left between each line.
Programs should, whenever possible, be
computer printed.
At present we cannot guarantee to return
every submitted article, so please keep a copy.

Accuracy

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

Cover illustration by Stuart Hughes
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A 16K game for the ZX81 by Simon
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of micros.
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a ZX Spectrum.

Programming 22
Data Transfer techniques by Nick God-
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Competition 26

Puzzle, cartoon.

Editorial

When Clive Sinclair first launched his
ZX Spectrum in April, it was widely
acclaimed as a breakthrough in low
cost engineering.

However, the ZX Microdrive,
announced at the same time as the
Spectrum, excited as much if not more
interest among the microcomputing
fraternity. The Microdrive, said Sinc-
lair, could hold up to 100K bytes on a
single interchangeable microfloppy,
with a transfer rate of 16K bytes a
second.

The Microdrive is due to be re-
leased later this year, probably in
October, and will cost about £50. As
with the ZX Printer, it should be
possible to connect the Microdrive to
other microcomputers apart from the
Spectrum.

But, little has been heard of the
Microdrive since it was first
announced. Indeed, there has been
some speculation that the Microdrive
is not a disc system at all, but some
form of tape storage method.

Either way, | suspect that when the
Microdrive appears, it will prove to
have some surprises in store.

Next Week

Try your hand as a
NASA controller as you
attempt a soft landing on

Jupiter in a new game called Voyager

15JULY 1982
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Classified

VIC-20 WITH 24K STACK expansion,
ROM socket and 3K hi-res, Datasette
unit, machine code monitor, joy stick,
prog-ref guide, much decent software,
£320. Tel 0934 2:

COMPUKIT UK101 8K, cased, New-
mon software manual, £150. Tel
(0480) 860556.

BBC ASTEROID BELT GAME — with
Free Pair of Paddles thrown in!
£11.50. Electronics Applied, 4 Dro-
more Road, Carrickfergus, Co Antrim
BT38 7PJ.

ATARI plus Combat, Superman,
Space Invaders cartridges, £90. 01-
989 7850 (day).

VIC 1 Danasette, super expander.
Book and 50+ computing magazines
£200. 01-328 1122.

ZX USERS

Join the National ZX Users’ Club, and -
make the most of your ZX81, Spec-
trum or ZX80. Each month we publish
the magazine INTERFACE, which con-
tains a host of programs for each
machine, as well as members-only
offers, hims tips, contact addresses
and more. We'll also help you with
your hardware or programming prob-
lems Join the country’s largest users’
club. £1 gets you a sample copy of
INTERFACE and full club details.
National ZX Users Club, PC, 44-46
1 Earls Court Road, London W8 6EJ.

THREE MACHINE CODE GAMES for
the ZX81-16K. Byte-man — eat your
way around the maze before the
ghouls catch you — or eat a *‘power-
pill” and chase them! Also Space
Fighter and Bridge Bomber. All for only
£2.95. “Mindseye”, 12 North Grove
Drive, Leeds LS8 2NJ.

BBC COMPUTER, Model B. Complete
with 30-hour Basic, some tapes, books
and £400. T

LARGE KEYBOARD 32K PET plus
3040 disk drive with over £500 worth of
Software, £950. Tel: Buckingham
3346.

. ZX81 KEYBOARD
UNIQUE DESIGN for UNIQUE PRICE
1.95
Individually hand-made and thoroughly tested
re dispatch — uno?nvemional but prac-
tical.
MAKE YOUR ZX81
A REAL PLEASURE TO USE
Send cheque/P.O. for £11.95 to
DAVID HEARTFORD
91 ngh strnt, Evesham,
WR11 4DT.

ZX81 16K of gross

ZX81 “BASIC EXTRA”: INPUT
(flashing cursor, prints on screen),
READ, RESTORE, DATA, AUTO-
SCROLL routine (prevents errors), £4.
M. Whitfield, 66 Bramblebury Road,
London SE18 (sae for details).

1K ZX81 CHESS
. a very sophisticated piece of software
wnsldennq the limitations of the ZX81 1K
machine. It provmes a good game requiring a
lot of thought .
Electronics and Computing July '82

£3.00
Available from:

D. R. Horne 126 Southridge Rise
Crowborough, E. Sussex

and nett monthly repaymems Reduc-
ing principal. Estimate effect of inflation
on real costs, £4. Contact Dr. Pickup,
47 Ellesmere, Burnmoor-Houghton-
le-Spring, Tyne and Wear, DH4 6EA.

2ZX81 for sale with power supply and

‘'manual, £50. Tel: Rainford 3141.

ZX81 complete plus 1K tape (6
games), £40 ono. Ring 01-997 3226
evenings before 10 pm.

BLAST THE ALIENS on your 16K
ZX81 with M/C Starfire program on
cassette, £3.95. Paul Cooper, 26 Stray
Road, Appletree, Village, York.

ATOM, fully expanded, FP ROM, VIA,
toolbox ROM, PSU, perfect order,
£200. Mr P. Jowsey, Prospect House,
Whiting Bay, Isle of Arran, KA27 8PR.

FLOWCHART Templates 90p, C15
tapes — 4 for £2. List of stationery and
software: Kosmos Computing, 33 Cop-
pice Avenue, Norwich NR6é 5RD

2ZX81 BLEEP. Provides audible

p your key
cheaply, fits inside. Simple plug-in,
no soldering connections. Aids las-

ZX81 (16K) FREE PROGRAM. Send
cassette and sae to Nick Godwin, 4
Hurkur Crescent, Eyemouth, Berwick-
shire.

ZX81 16K LIBRARY INDEX. Accepts
600 entries with shelf No: + machine/
«code sort by Author/Title. Prints-our 11
categories; Fiction, Non-fiction, etc.
Can be modified for other listings.
‘Cassette, £5. Durst, Coltscombe,
Swerford, Oxon.

INVOICES AND STATEMENTS

Ideal for the small business. A complete suite
of programs together with generated custom-
er file for producing crisp and efficient
business invoices and monthly statements on
your line printer. All calculations including
VAT automatic and provision for your own
messages on the form produced. 9.95
Access cards accepted. Send cheques or PO
or credit card number to:

GEMINI MARKETING LTD

Quay House, Quay Road, Newton Abbot,
Devon TQ12 2BU.

OR telephone us with your mdll card order
on Newton Abbot (om)

Despatch by retur.

BBC MICRO GAMES. Cassette A
(Mods!s A and B): Space Invaders

ter more

Thistleton 735.

2X81 16K Ram, printer, PSU, books,
manuals, leads, separately or together.
£110 ono. 027-970 284.

£8.95 includ Instruchons,
' P&P+VAT. Fulcrum Products,
Dept. W, Hillside, Steep Lane, Fin-
don, W. Sussex. y

le), Dodg: =
£5 (inc.). Cassette B (Model B only)
Pacman (machine code) 3D Maze —
£5 (inc.). Both cassettes for £9 (inc.).
From B. Cridland, 8 Bowness Avenue,
F d, Lancs FY7 8PA.

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 AW as
PMT. Or supply rough setting
instructions.)

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

“If you wish to discuss your ad,
please ring Alastair Macintosh 01-
930 3840.

["Back Numbers
Make sure of a real collector’s
Computing Weekly.

We'll mail any of the numbers
\you've missed— from issue 1

item — the full set of Popular .

to the latest— for just 50p an
issue, including P&P.

Send cheques/postal orders to: Back
Numbers, Popular Computing Weekly,
Hobhouse Court, 19 Whitcomb Street,
London WC2 7HF.

CASIO FX-60ZP programmable-
calculator. Alpha-numeric display.
Manual, program library, batteries and
wallet included. Worth £75. Nearly
new. £50. 01-328 1122.

CASSETTES FOR MICRO USERS.
High quality cased C15 with labels. Try
ten for only £5 inclusive. Discount for
quantity. Black Cat Electronics, 70
Kingston Road, Leatherhead, Surrey.

VIC-20 PLUS 16K RAM and C2N
cassette unit with “‘Spiders from Mars”|
ROM, “Encounter” (16K) tape, further
software and books. All new, £270.
Bexhill 221415.

<% HEARING IS 5%,
% BELIEVING %

TELESOUND 82 combines with most
home computers allowing full spectrum
sound effects to be heard through an
unmodified television set. Incredible but
true, the Telesound 82 unit fits SINC-
LAIR's ZX81 to get realistic sound effects
even with animated graphic games. Con-
nections are made easy by leads fitted
with alligator clips. The Telesound 82
ready built, complete with program for
the above computers, costs only £9.95
incl.

COMPUSOUND

32 Langley Close,
Redditch, Worcs B98 OET

ZX 81, 16K memory, plus handbook.
£80. Telephone Kings Langley 67405
after 5 pm.

ZX81 16K, full travel keyboard, £25 of|
software including Defender and Aster-
oids. £95. Telephone Melksham
702884 after 6 pm.

2ZX81 16K, tapes, books. Ramsbottom |
(070682) 3747. £65.

MOONBASE BETA

A new ZX81 adventure from Aquarius
Software; stranded on a deserted
moonbase your task is simply to
escape alive. But before doing so you
must explore the base, performing
many difficult tasks. An extremely
challenging game taking up the full
16K. Only £4.95 from
AQUARIUS SOFTWARE
53 Towncourt Crescent,
Petts Wood, Kent BR5 1PH
(Or send SAE for free catalogue)

HANGMAN for ZX81 (16K), cassette,
large vocabulary, £2.95. C. G. New-
bould, 11 Juniper Rise, Killamarsh,

i Here's my classified ad.

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

ZX81 16K “Torpedo”: sink the ships
moving across the horizon, “Dunkirk”
(machine code), fast action, ferry the
troops, beware the bomber. Both on

ette, £4.00. G. Allany 21 Perth

Please continue Gn a separate sheet of paper

Imakethis .......... words; at Lz e per word so lowe you £.........

Address.

Telephone

i, 19

Please cut out and som this form to: Classified Department, Popular Computing Weekly,
Court, 19 Whitcomb WC2
-------- L e b b L B P b b b b 1 1 1.1]

reet, London

L---“-----

Street, Edinburgh EH3 5DW.

ZX81 plus 16K RAM, manual, leads
plus packing, cassettes, altogether
£90. Telephone 061-790 04931

P-E-P, the Program Enhancement
Package for the ZX81 (16K). 7 fantas-
tic new features for your basic prog-
rams. Only £4.95 from R. & R. SOFT-
WARE, 34 Bourton Road, Gloucester.
ZX81 16K, boxed, M/C software,
books, £69. Tel: 01-870 0278.

2ZX81 16K, printer, chess, books, all
new, £120. Winkfield Row 885922
(Ansaphone).
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Texas and Atari in

micro price war

THE expected micro price war
has begun.

Both Texas Instruments and
Atari have significantly re-
duced the price of their home
computers.

Texas Instruments have cut
the price of their 16-bit TI
99/4A machine from £315 to
£199.

Irfan Salim, TI's Marketing
Manager, identifies three
reasons for this dramatic price
drop. A quickly developing

UK market and resulting sales
has allowed TI to drop their
price. It has also meant that
retailers can manage with a
diminished profit margin.
Lastly, the increasingly com-
petitive market in Britain has
been a major determining fac-
tor.

Atari, meanwhile, have cut
the cost of the Atari 400 from
£299.95 to £199.99. This price
does not include the Basic
programmer kit, now at

i

| : .
'ﬁ |
! '

i
|

The competing micros.

£49.99, or the entertainment
kit, now at £69.99.

IBM used FBI
to knock out

competition

HITACHI and Mitsubishi
have both denied that they
acted illegally in acquiring in-
formation about IBM’s latest
computer (see PCW July 1).

It has been suggested that
IBM may have involved the
FBI to knock out the rival
companies. IBM gave an
undercover FBI agent con-
fidential technical documents
which were then used to trap
the 18 accused Hitachi and
Mitsubishi employees.

The case has now assumed
an even greater importance.
On June 30 the US Federal
Grand Jury added the Hitachi
company itself to the list of
those accused.

Hitachi has reacted strongly
to the move, denying that
either it or its employees have
engaged in illegal activities.

Hitachi may claim, in its
defence, that its employees
were entrapped by the FBI
and IBM. If this were proven
to be the case, its employees
could not be convicted.

Out for the
count in China

TWENTY-NINE specially im-
ported IBM computers will be
used to sort data from China’s
national census which began
on June 30.

More than 5m enumerators
will be employed in this, the
largest data collection exercise
in history.

The IBM machines will take
over four years to process the
data on China’s estimated
996.22m population.

Binatone prepare £50

Woolworth’s computer

BINATONE intend to pro-
duce their new 16K colour
micro, which will retail at
£49.95, in time for Christmas.

Gulu Lalvani, chairman of
Binatone points out that,
although the company may not
be noted for its technical in-
novations, it has considerable
experience of consumer elec-
tronics and retail pricing and
marketing.

Now convinced that the mic-
ro market is here to stay,
Binatone are confident that
they can produce the product.

The machine will be manufac-
tured and quality-checked in
the Far East. In the UK it will
be sold at a manufacturer’s
mark-up considerably less
than that of the Sinclair ZX81.
Binatone will rely on high-
volume sales to ensure that the
venture will be successful.
Next year, Binatone plan to
manufacture more than
300,000 of the micros. They
will be sold, with a 12-month
guarantee, through the com-
pany’s usual outlets, including
Woolworth and Rumbelow.

. still few available.

Spectrum . .

Long wait still
for Spectrum

FOLLOWING the discovery
of a design fault (PCW June
17) Sinclair is still only sending
out a limited number of hand-
modified Spectrums.

Full production capacity
cannot be restored until new
printed-circuit boards are
manufactured. These are due
in mid-August.

It seems likely that buyers
will have to wait until at least
the end. of August before the

. hoped-for 28-day delivery is
achieved.

A credit to

us all

AMERICAN Express in the
US received over 25,000
orders for the ZX81 home
computer in the first three
weeks of June.

This follows the decision
to sell the Sinclair machine
to American Express credit
cardholders through a
direct mail offer.

By noon the day after the
mailing 2000 orders had
already been received and
American Express is pre-
dicting that final sales will
top 50,000.

Computer control

AB Electronic Products
Group, manufacturers of the
BBC Acorn, are to join with
British Leyland to produce a
micro-based control system for
Jaguar Cars.

Hard talk over
alleged soft-

ware pirating
TWO Vic20 software suppliers
have clashed following the
alleged piracy of games tapes.
Audiogenic is considering
taking legal proceedings
against Arfon Microelec-
tronics, following an alleged
copyright infringement of the
games Amok and Alien Blitz.
Martin Maynard, Audio-
genic’s Managing Director,
saw the offending software
items displayed on the Arfon
stand at the Commodore show
in London last month. Audio-
genic has exclusive distribu-
tion rights for these games.
While Arfon insist that the
games were not being offered
for sale, Maynard has issued
an open letter to all Commo-
dore dealers warning of the
possible breach of copyright.
Audiogenic have instructed
Arfon to stop manufacture
and sales of Amok and Alien
Blitz, to account for any
money received from such
sales, and to place trade adver-
tisements giving notification
that Arfon has no rights to the
products. 3
“We are trying to protect
our market and our authors,”
Martin Maynard told PCW.
“We need a printed retraction
to reassure them. Legal pro-
ceedings will take place only if
Arfon does not comply.”

Magazine plays
the name-game

THE micro users newest
magazine has been forced to
change its name, apparently
because of possible confusion
between it and other publica-
tions.

July has seen lavish promo-
tion for the new magazine
from Argus Specialist Publica-
tions.

Unfortunately, the publica-
tion has appeared with several
titles. On the cover it is Per-
sonal Computing Today but
inside it is variously Personal
Computing and Personal
Computing Monthly.

Editor Ron Harris ex-
plained that the magazine had
originally been called Personal
Computing. “But the name
has been changed to avoid
confusion with an existing
publication,” he said.

15JULY 1982




Keyboard with
Electronics
for ZX81

A fullsize, full travel 43key keybuavd that's simple to add to your ZX81 and
requires no soldering in the

Complete with the electronics !o make “Shift Lock”, “Function”, and “Graphics 2"
single key selections making entry far easier.

Powered from ZXB1's own standard power supply-with special adaptor supplied.
Two-colour print for key caps.

Amazing low price for complete build-it-yourself kit,

only £19.95 incl. VAT and carriage. Order As LW72P

Full details in the June 1982 issue of “Eectronics —The Maplin Magazine” on sale
at all good newsagents price 60p. In case of difficulty send 60p to address below,
or £2.40 for annual subscription (4issues).

rmil@lp"—'"n Electronic Supplies Ltd

P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel (0702) 552911

Retail shops at

159 King St., Hammersmith, London W6. Tel 01-748 0926
284 London Road, Westcliff-on-Sea, Essex. Tel (0702) 554000
(Shops closed Mondays). All mail to Rayleigh address.

The specialists in internal plug-in
memories for ZX computers announce:

80K SPECTRUM

NOW ATTAINABLE FOR THE PRICE OF A 48K
MODEL with our Sinclair 64K plug-in memory
extension look alike!

Enquiries and orders phone 01-471 3308
NEWSFLASH! ZX81 internal memories slashed!!

ORDER FORM

Quantity Item Price Total

per item

‘CHIPSWITCH' kit doubles your
ZX81 memory to 2K by replacing
existing chip. Note — this kit
requires soldering. Detailed, step
by step instructions included
‘INCREMENTAL’ internal plug-in
2K memory extension
expandable to 16K for ZX81
Additional 2K memory chips for
above (HM6116P-3)
‘MAXIMEM’ 64K Internal plug-in
memory for ZX81

POSTAGE & PACKING 0.45
All prices include VAT. VAT receipts despatched with all orders.
Cheque/Postal Order payable to:
EAST LONDON ROBOTICS, FINLANDIA HOUSE,
14 DARWELL CLOSE,
EAST HAM, LONDON E6 4BT
Name ....

Address, ... cii.., con it

£4.70

£17.75

£4.50

£49.95

ADMISSION:

CHILD (under 16)
(half price with coupon)

@ eaosesT 92

Micro Fair and Seminar for all users
HARDWARE. SOFTWARE. PERIPHERALS.

Exhibition and other diversions for ZX, B.B.C. Micro, VIC, TRS, Sharp, Sorcerer, Video Genie, Tangerine,

Nascom, Atari, Pet and Acorn user.

1.00
50p

r

Bring

38888=

Free draw for MICRO compuier
Club Staads

gad Buy stall

Free parking
Review of Siaclsir Spectpom
Lectures on small micro applications
70 Feee Films

30 Bse sad eefheshments ;
0 Glose fo ceatee and Piccadilly mmr
Fres Coffee
Facilities for the Disabled

© | UNIVERSITY OF MANCHESTE

| TECHNOLOGY. SACKVILLE ST., MANCHEST |

R INSTITUTE OF ScieNce AND‘

SATURDAY 24 10.30 — 21.00
SUNDAY 25 10.30 - 1800 JULY 1982.|

GAMES PACK
Beat this for value! Five 16K
programs Plus two 1K programs

D Battle (Micods - 119
y Bomb (Micode - 1K)
(Baswc&M!code 16K)
n n(BasmIaK)
oth (Basic & Micode - 16K)
Slajom (Basic 16K)
lack Holes (Basic 16K)

ETTE

ALL ON ONE CA.
ONLY £4.95 ($9.90)

An ESSENTIAL addition to your

16K RAM ZX81

TOOLKIT

(written by Paul Holmes)

Provides the following additional

facilities.

Line renumber-you state starting
number and increment value.

GOTO's and GOSUB's included in

line renumber

Search and List - searches for and

Tists every line containing

specified character

SPECIAL GRAPHICS
ROUTINES

Hyper graphics mode - graphics
never seen on a ZX81 before.
Fill - fills your screen instantly
with your specified character.

changes each character
on your screen 1o its inverse

TAPE ROUTINE - provides a
system WAIT condition until a
signal is received in the cassette

All these routines are written in
a

GRAPHICS
TOOLKIT

(another masterpiece by Paul Holmas)

22exciting MACHINE CODE
routines that give you control over
your screen as never before!

(ZX81- 16K RAM ONLY)

Draw/Undraw draws or deletes
your multi-character shape which
is dafined in a REM statement
Foreground On/OMf use this to
protect’ existing characters on
your screen.

Border/Unborder draws a border
round the edges of your screen
area. Edit lines can be used if
required.

Fill ills any number of lines you
specify, starting at any line you
specify, by your chosen
character.

Reverse converts all characters
tothelrinverse video, control a3

an Pml\mn Controls

UP. DOWN, LEFT, RIGHT. Alter
Vour next PRINT pasitian in ine
direction indicate

Editprint moves next PRINT
position to first edit line

OLL,
Scroll your screen in the direction
indicate
Onscreen/Oftscreen tuns your
screen on or off
Background On/Off flls your

screen by your specified
character.

Search and

very occuvzr\ce of a character as
You fequ
Free lplc. tells you how many
free bytes you have left.

ind together take
up only 1K of your precious RAM
-an incredible achievement!!

FOR 16K ONLY £4.95 ($9.90)

yannssmps &
CRUISERS GAME
(16K - ZX81)

First computer version of this
popular game of strategy and
fadtics. o o
together. Establish the position of
your fleet then locate and destroy
the computer's fleet. Visual
display shows hits and misses
made and gives running score.

ONLY £4.95 (39.90)

Search and Replace will search
he screen for every occurrence of
the character you specify and
replace it with your new
character.

Square draws a square or
rectangle from your specified co
ordinates

Al these routines are in machin
Gode for SUPER FAST response!
GRAPHICS TOOLKIT uses only
2K of your RAM and that ncludes

As reviewed in ‘Your Computer"
rch 1982

16K RAM PACK

Quhl simy |hl bet ilal
s FRI ! xllm Attact

7K Il)codl) on cassette -

Value £ 11.00).

Fully built tested and guaranteed.
Uses existing power supply (min.

Compatible with printe

No wobble probler

Gold plated edge conndbtor for
perfect contact with your ZX81
Normally despatched within 10
days of receipt of your order.

space (o 0
TOOLKIT described above

ALL INLY £5.95 ($11.90)

This includes a cassette with 2
copies of the program, 2 copies of
ademonstration program pius a
comprehensive instruction
booklet with examples.

Al prices are fully inclusive.

With advances in microtech-
nology we are now able to offer
the 64K RAM PACK.
Same quality as the 16K but
jiving massive memory 10 your
X81, with external dimensions
o aigor than the 16K Ram Pack

ve).
ONLV £62.95(8119.95).

OUERSEAS CUSTOMERS PLEASE NOTE: ALL PRICES ARE APPLICABLE FOR EXPORT, INCLUDING AIRMAIL POSTAGE
E MADE IN STERLING (MONEY ORDER AVAILABLE AT YOUR BANK] OR YOUR OWN US. § CHEQUE,
N ADE PAVABLE 10 JR6 SOFTHARE DESPATCH NGAMALLY 7 DAYS FROW RECEIPT OF ORDER

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 85691
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Letters

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

Please teach
us how to use
machine code!

YOUR editorial in the June 17 issue was
very rousing, though | suspect from many
ZX81 users, very much misguided.

| do not have a programming back-
ground, though | did purchase a ZX81
complete with 16K Ram, as | was keen
and interested to learn. Already, from
buying several tapes containing machine
coded programs, | am aware of the vastly
superior performance of machine code.

However, it is not because | lack cour-
age that | am still stuck with Basic, it is
because there are few intelligible books on
machine code for the novice.

You were quick off the mark to criticise
— how about an educational series in your
magazine aimed at the novice, with a view
to improving the general performance of
all.

Never mind being willing to accept
machine code programs, teach us how to
program in machine code. And | do not
mean just publishing a machine code
loader, go further and teach us how to
write a cohesive program and how to
understand the language.

Boothstown M28 4NB
The best book that | have seen on the
subject of machine code is Toni Bak-
er's Mastering Machine Code On Your
ZX81. It costs £7.50 and is published by
Interface, 44-46 Earls Court Road, Lon-
don W8 6EJ.

We do intend to run a series on
machine code programming at some
point, but the exact timescale is still
uncertain.

Target Practice—
making it work

PLEASE find enclosed a corrected copy ot
Target Practice published in PCW June 10.

After typing the original program into our
BBC Micro, we discovered several mis-
takes. Is it not possible to check the
program before it is printed in your maga-
.zine? These errors took some time to
correct, there being no documentation with
the program. We had to check several
books before we discovered the correct
formula for the Y co-ordinate.

Muzzle velocity is conventionally ex-
pressed in hundreds or even thousands of
feet per second. The time delay was too
long and has been reduced. BBC Basic
has a RAD statement to convert degrees
to radiens. The proc statement should be

followed by the variable in lower case, with
no space after proc.

It is also good practice to indicate the
variable used with the NEXT statement.
With these corrections, the program will
run.

Educational Development Unit

g (A, B, C)
10,9761 INPUT "ANGLE " , AL
NPUT"SPEED", E

2/ ((E/10) “24C08 (AN) ~2) )

32 OR POINT (X149, V432) =0

)
tNEXT F

) CLG
300 UNTIL D=10 OR ABS(X1-B¥64)<40
310 IF D=10 THEN FRINT TAB(4,10);"USELESS",ELSE PRINT
TAB(S,10) § "G00OD SHOT',
R

YOUu GOT ITSIN *

Games that leave
a bad taste . ..

| AM writing to you on two somewhat
diverse matters.

Firstly, | was pleased to note from your
editorial of May 27 your concern with the
bloodthirsty nature of many computer
games. While those games which deal
with space or fantasy warfare appear to
offend no one, those which mimic real-life
wars often leave a bad taste in one’s
mouth.

However, after being refreshed by the
said editorial, | was surprised and sad-
dened to see an advertisement on page 6
of your June 3 issue which invited Vic20
owners to bomb Buenos Aires. Not only is
this using a subject — the Falklands
conflict — which | think should be avoided
by games designers, but furthermore the
objective of flattening the Argentine capital
is sickening.

| find this kind of game quite unaccept-
able. Must you really take advertisements
from this company? | am sure that if you
had a straight letters page you would be
inundated with other letters expressing
similar views to mine.

1 would like to hear your defence of your
decision to accept this advertisement. |

hope that the advertisement does not
appear in future issues of your otherwise
excellent magazine.

The second point | allude to is much
more trivial. | wondered if you have a
back-copy service? | have all your issues
to date except for April 29 and would very
much like to complete my collection.

Little Melton

Norwich

Norfolk

We apologise unreservedly to our read-

ers. The advertisement will not be re-
peated.

In answer to your second point, back
issues are available for 50p a copy (to
cover post and packing). Send a
cheque or postal order to Back Issues,
Popular Computing Weekly, Hobhouse
Court, 19 Whitcomb Street, London
wca.

Stringalonga
maximum errors

“STRINGALONGA maximum trickery” — |
like it. However, | have identified three
errors which will thoroughly confuse your
readers.

In the first routine in the second column
of my Sound and Vision article (June 24),
line 30 should read:

30 LET A$=A$+CHR$ PEEK |

The second routine in that column

should read:

50 FOR I=I TO 1+694 STEP 33

Finally, the first routine in the third
column should read:

40 LET |=PEEK 16396+256"PEEK 16397+694
Nick Godwin
4 Hurkur Crescent
Eyemouth
Berwicks TD14 5AP

Eliminating those

flashing blobs

IN AN article by Andrew Esmond on
plotting cubes on the ZX81 (June 17), he
asks why blobs jump about on the 1K
ZX81 while it is plotting.

The answer is connected with the fact
that the 16K screen is only as big as it
needs to be. If you print or plot anything to
the right of something previously printed
on that line, the Rom has to juggle about to
extend that line. This restructuring of the
display file causes the flashing blobs.

You can use empty print statements tc
fill the area before you start printing and
thus prevent the fault from occurring.
Unfortunately, you soon run out of mem-
il A D Robins

107 Doncaster Road
Wath-on-Deame
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The secret of immortality has eluded man-
kind down the ages. Kings and common-
ers alike have failed to escape the swathe
of the grim reaper. Three score years and
ten has remained the allotted span of a
man’s life.

However, a few, a very few, seem to
have defied death’s relentless march.
Tales of Methuselah, the Fountain of
Youth and the Elixir of Life, indicate that
immortality is possible.

As a genetic engineer, you are attemp-
ting to discover the secret of immortality.
Working with living cells, you are trying to
create a cell structure that is both stable
and constantly rejuvenated. Unfortunately,
there are millions of possible cell combina-
tions and no guarantee that any of them
will lead to immortality.

To help you in your task, a computer
simulation of human cells has been con-
structed. You must create your own cell
-structures and watch them develop over
the generations to see if you have suc-
ceeded in your quest.

Machine code

This is a machine code program for the
16K ZX81. It is based on the game of Life
developed by Cambridge mathematician
John Horton Conway.

The rules of the game are quite simple.
Each cell on the screen has a maximum of
eight possible neighbouring cells. Every
cell that is adjacent to either two or three
other cells will survive to the next genera-
tion. Any cell with less than two neighbours
will die from isolation while any cell with
four or more neighbours will die from
overcrowding.

Each empty cell that is adjacent to three
living cells will become a new living cell in
the next generation.

Enter the program exactly as shown and
Run it. The screen will go blank for a few
seconds, while the machine code is loaded
into memory. If you made a mistake in
entering the program, the message ““PAR-
ITY ERROR AT LINE N” will appear on the
screen.

When the program is entered correctly a
grey border will appear round the screen
with a small cross in the centre. You must
move the cross around the screen, using

keys 5, 6, 7 and 8, to create your own cell
structure.

Each time you move the cross, press 1
to create a living cell. If you make a
mistake, press 0 to remove it.

When the initial cell structure is com-
plete, type in R. Next, to see how the
structure fares over succeeding genera-
tions, press any key apart from the Space
key. When the structure ceases to evolve,
press Space and the program will break.

Lines 100 to 146 contain the machine
code in hexadecimal. Lines 150 to 510
Poke the machine code into memory and
line 1000 puts the computer into Fast
mode.

To check that the program is working
properly, enter the structure shown in the
example. It evolves quite spectacularly,
but repeats itself after the 28th generation.



2 REM GRAME OF LIFE-<-hEL!
ERN-=-~-

--POP: 322
12@ REM 123ADDESCSDSESIEFF3D
1 REM 3S42CDEDR2REFFR22742
2 REM 21254046234ECBAS9FFE
3 REM Z26C&73C82S RAC
4 REM CE@9033FB2saw 877
S REM 2DS@IE 1D ico
5 REM 24@EDSBR iza
? REM DEREBIER 219
S REM @7 TSIIBFC 377
2 REM S1EIERRa] 723
@ REM AF 123082 aFc
1 REM AY1EDLS2R! Dap
2 REM DA2E3COR0 E21
113 REM 2B7EFER 318
4 R 7EEE1S7 22
s 1131201 =
& EDSZ213D@ a0
L 2120EDES 7 Ci
8 19138FFES4 FE
S Q322852818 a4
@ CBBEi18AAFE FE
: FE@@C 21
A842EDSBACE 22
SE@DD2RBC4 DD
1ACL 2@ 1 ] ED
CER7E23 SE2
26 REM 18FibD34@ E26
27 REM C@DDRS@21COD34@1DD7E
28 REM @1FCCBCODD3&R11CDDAE
29 REM @@CSCD@2S3FERACaDDRE
3@ REM P@iCDD3& D 2ic
31 REM DD2ABAC4Q TR
32 REM @B669DD2A 20D
133 REM 192158 D50
134 REM @@208F7 &
35 REM G9DOD7E 3
36 REM CDSB8&
37 REM ZE@iC
38 REM 69DD7
33 REM CDS3BS
4@ REM 78FE
41 REM QAFE
42 REM F@2B
43 REM 111E
44 REM @2ioe
45 REM FACB
146 R @

EM B12
5@ IF PEEK
aa

T0 18
EEK Q-23) #15+PEEK

PATT
2 REM GRME OF LIFE---GEN:@@@2-
: @A

59T 53 15 01 S EAED R 010 T 2D e 3~ S N 10 3 00 T D0 1 210 )b K ) P 0 63 45 Kb D N 01~ D 4
T EA LT T RN TR0 T 50 0 50 1 50 50 T~ 22 £ 00 1 0050 2 15 T

(R+1} 23} 16+

29@ LET C=C-INT (C/2S8) $256
302 IF D<C THEN GOTC Sand

1
PRINT

STORP
FAST
REND USR 26624

OF LIFE-~--NEW P

AT TERMN-

ZRME OF LIFE---GEN:025---B0F.0

2a
"PARITY ERROR AT LINE

PE
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dent retailers who specialise in selling a range

Spectrum is a new, rapidly expanding group of i

g oo ' i d ‘know-how. We can make this claim
imple: we won't be beaten on price an| t

because :u‘:' :ﬂum'xgwxﬂ :qllsm’es that we select and buy at the best prices and then can pass on the

I t';lye',;;t‘larantee if you find an item advertised and in stock at any other retailer at a better price than us,

- mm-mmm quote m‘|r prices both including and excluding VAT - no hidden 15% to suddenly uplift

i i to compare with our com| 3
nem h;:: mﬁ:::z;“;mm::rdammwm Access as well as our own Spectrum Charge Card.

o a::«z‘:-mm' is crucial to you as a customer. In every one of our centres l::ere are
pusomelv:h?:::: mmmw by the manufacturers or distributors Am‘e!ms:;vees. So we knmr.l whalf i::and
oriae ﬂle' to :u:ts:s :x::::;:?mm:s it's not just a matter of simpiy handing over a bt:x a::
unde_lsnnd - Nlllpmﬂ:' figure it out. Qur service includes ‘hands on’ experience thag we can pass t;lll I: dy 0;"
- ":‘ﬂw ys:::sn;“m is also well a for. Our own Spectrum Service Centres will insure thfl shouldy

er catered for.

extraordinary value for money.
Itdoes so much for so litle.
It's fully expandable to
274K user RAM, has a full
size typewriter keyboard and

machine ‘go down’ we will getitup and running as quickly as possible. We can also offer

s s i Securicor for despatch to here in the British Isles.
i e use y a S
_Whan Iln':ln\.h“ 4 l:vmnmdwr;&:mﬂs are available from your Inca_l shopaat the time nld q:ﬂ:‘nng.
e selll int out n;at although not every Spectrum centre carries every advertised item,
e mmudp:‘nlcﬂy from our central warehouse. If you have any difficulty, please telephone

available to further expand your use
and enjoyment.

VIC C2N cassette unit

VIC Printer (plain pape tractor)

VIC Single floppy disc drive (57a")

plugs straight into your home TV. £1gg‘99 I Nc‘VAT

Micro soft 'BASIC" is standard but additional machine

i . There is also a choice
of other programs for chess, music and languages as well as games.
Printer disk drive and other peripherals, software and books are all

The VIC 20 really is COMMODORE VIC 20

EXCVAT | INCVAT
£3909 | £44.95
£20000 {£230.00
£344 35 |£396.00
£2604 | £29.95
£3909 | £44.95
£65.17 | £74.95
£3039 | £34.95

£652 £7.50
£1174 | £13.50

£3039 | £34.95
£3039 | £34.95
£1300 | £14.95
£1735 | £19.95
£17.35 | £19.95
£1735 | £19.95
£1735 | £19.95
£17.35 | £19.95
£17.35 | £19.95
£434 £4.99

£1.95 | NoVAT
£10.00 | NoVAT
£14.95 No VAT

£0.95 No VAT

3K RAM expansion cartridge
they can always be 2 8K RAM expansion cartridge
Spectrum Customer Service on (0727) 66646. f Spectrum (UK) Ltd - Britain’s largest photographic 16K RAM expansioncartridge
Spectrum Computer Group is a division of Spe Super expander i Res cartridge
g Joystick
retailing group. Games paddles (pair)
GAMES
8 Programmers Aid cartridge
The model 400 has 16K of RAM and a touch sensitive keyboard. Machine Code Monitor cartridge
The i Introduction to Basic (1)
ype -
nory whi 48K (uptod) Avenger” (ROM)
i Star Battle” (ROM)
Jelly Monsters” (ROM)
EXCVAT | INCVAT Super Lander” (ROM)
ATARI 800 16K COMPUTER (EXPANDABLE) £434.70 | £499.90 “Road Race" (ROM)
ATARI 410 PROGRAM RECORDER £4348 | £50.00 Rat Race” (ROM)
ATARI 810 DISK DRIVE £260.83 (£299.95 “Blitz” cassette
ATARI 822 THERMAL PRINTER £23043 | £264.99
ATARI 850 INTERFACE FOR DOT MATRIX PRINTER . | £117.39 | £134.99 Learn Computer Programming with the
ATARI 16K RAM EXPANSION FOR 800 £56.52 | £64.99 Commodore VIC
ATARI GAMES PADDLES (PAIR) £1213 | £13.95 VIC Revealed
ATARI GAMES JOYSTICKS (PAIR) £12.13 | £13.95 VIC 20 Programmers Reference Guide
f ATARI THERMAL PRINT PAPER (2 ROLLS) £348 | £4.00 VIC Computing Magazine
| = ATARI BLANK DISKETTES (5) £1391 | £15.99
[ 7 3
= %0 INVITATION T0 PROGRAMMING (1) £1387 | £15.95 ’
= INVITATION T0 PROGRAMMING (3) £1996 | £22.95 l \
— CONVERSATIONAL FRENCH £3474 | £39.95 a
CONVERSATIONAL GERMAN £3474 | £39.95
CONVERSATIONAL ITALIAN £3474 | £39.95 Prince PC31 - 12” Green Monitor. SPECIAL PRICE
Developed by the Company ATARI 400 CONVERSATIONAL SPANISH £3474 | £39.95 SANYO
famous for its TV and arcade MUSIC COMPOSER £3126 | £35.95 Slim 36 Cassette Recorder (for use with Nascom)
games the Atari Computers have TOUCH TYPING £1387 | £15.95 CTT 3106 14” Colour TV Set
superb colour graphics and 2 1 7 3 ASTEROIDS £26.04 | £29.95 ACCUTRAK
facllities for the manipulation of MISSILE COMMAND £26.04 | £29.95 C12 Cassettes
PACKMAN £26.04 | £29.95 Single sided, double density disks (for
£249.90 INC.VAT SPACE INVADERS £2604 | £29.95 Commodore, Atari, Apple, Tandy etc.)
graphics” to STAR RAIDERS £2604 | £29.95 Double sided, double density disks (for Sharp
P Y i y SUPER BREAK-OUT £2130 | £24.50 and Superbrain)
canbe Mari  VIDEO EASEL £2130 | £24.50 Single sided, double density. double track
s COMPUTER CHESS. £2130 | £24.50 disks (for Nascom and Commodore 8050)
. The GRAPHIT £1213 | £13.95 Disk Bank Interlocking cases for diskettes
tones and a wide range of programmable sounds. WORD PROCESSOR (DISK) 8691 | £99.95 Disk head cleaner
Plug a “BASIC" cartridge in and you have a comprehensive ASSEMBLY EDITOR £34.74 | £39.95 Single part 11 x 82" printer paper, box of
computer. DE-RE ATARI £17.00 | NoVAT 2200 sheets
ALFRETON BIRMINGHAM CAMBRIDGE GUILDFORD LONDON SE9 MIDDLESBROUGH NOTTINGHAM WALLINGTON
Gordon Harwood Sherwoods KPLtd The Model Shop Square Deal McKenna & Brown Cameo Computers Surrey Micro Systems Ltd
69/71 High Street Great Wester Arcade 12a Kings Parade 23Swan Lane 375 Foatscray Road 190 Linthorpe Road 8/9/10 Trinity Walk 53Woodcote Road
Altreton Derbyshire Birmingham 2 Cambridge Guildford New Eltham Middlesbrough Nottingham Wallington
Tel: 0773832078 Tel: 021236 7211 Tel: 022368087 Surrey 6U14EQ London SE9 Tel: 0642 248345 Tel: 0602 42912 Surrey
BASILDON Tel: 0483 39115 Tel: 01859 1516 NEWCASTLE READING Tel: 01647 5636
Godirey’s i el HARROW LONDON Wit Turners David Saunders WATFORD
28-32 East Walk P ";';;" :‘S' Asd Camera Arts Electroleisure 29-31 High Friars Computer Centre SRS Microsystems Ltd
Town Centre s-aamsémm foi i T L (Micro Computer 120 Notting Hill Gate Eldon Square 8 Yield Hall Place 94 The Parade
Basildon — 3 ardi i Division) London Wit Newcastle Reading High Street
Essex {p s e e 24t Anns Road Tel: 012217029 Tol: 0632612901 Berks Watford
Tel: 0268 289379 Jel:0274 308508 s Harrow Middlesex MACCLESFIELD NEWCASTLE-ON-TYNE Tel: 0734 580719 Herts
BASINGSTOKE BRIGHTON ST Elpstinds Tel: 01427 5469 Camera & Computer Newcastle Camera TEDDINGTON Tel: 0923 26602
Fishers Capricomn The Spat LEEDS Centre & Computer Mart “Andrews” WEST BROMWICH
2/3Market Place 10ueens Road Derby Bass & Bligh 118 MillStreet 16 Northumberland 49 Broad Street Bell & Jones
Basingstoke Brighton Tel 0332 44760 4Lower Briggate Macclesfield Teddington 39 Queens Square
Hants Sussex Leeds W Yorkshire Cheshire Newcastle-on-Tyne Middlesex West Bromwich
Tel: 0256 22079 Tel: 027329634 Tel- 0532 45445 Tel: 0625 27468 Tel: 0632 327461 Tel: 01977 4716 Tel: 021553 0820

£86.91 | £99.95

£2604 | £29.95
£199.96 (£229.95

£043 £0.50
£1.70 £1.95
£287 | £3.30
£230 | £265
£391 | £4.50

£1300 | £14.95

£10.39 | £11.95

WIGAN
Wilding Ltd
11 Mesnes St
Wigan

Lancs

Tel: 0942 44382
WOKING
Harpers

71-73 Commercial Way
Woking

Sutrey

Tel: 04862 61061
'WORCESTER
David Waring Ltd
1Marmion House
High Street

Worcester
Tel: 0905 27551
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nascom

The Nascom s a THE NASCOM
British designed and built ‘SPECIAL EDITION’

microcomputer and one

of the first home micros
e £4290 g
some five years ago.

Since then, ithas
been developed into one £494.44 IN CLM_J
of the most powerful and expandable systems around.

Itcan have up to 206K onboard memory, combined
with superb colour graphics, disk drives, printers and various
input/ output facilities can be added.

Suchis the versatility of this micro that it has been
adopted for numerous commercial applications including
hotel booking systems, blood grouping, weaponry and
satellite tracking.

Previously looked upon as a machine for the
knowledgeable hobbyist only Spectrum now bring you the
opportunity to embark upon this remarkable sphere of
computing in the easiest possible way. A ready to plug in
and use 'SPECIAL EDITION’ Nascom programmable in
machine code or BASIC is now available from us.

If you are serious about computing the ‘SPECIAL EDITION"
is your starter pack. The initial machine provides 8K of
memory but a simple plug in board upgrades your
computer to 56K

EXC VAT
£429.9°
£130.00

INC VAT
£494.44

£149.50

THE NASCOM ‘SPECIAL EDITION' . . . .
‘SPECIAL EDITION' 48K RAM BOARD . .

Spectrum Computer Centres
operate on an exclusive area
u would like to know more about our

basis andif yo
i rn or Alan Warren now on
s ronact Mie 3 ‘spectrum (UK) Limited. Unitb

Marlborough Trading Estate
(0727) 66646. Latimore Road, St Albans, Hefts.

Prices correct at time

@
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of going to press. E. &0. E.

useful additions over the
previous models.

Afull line up of peripherals |
further add to the ver-
satility of this machine.

IARE.
SHARP PERIPHERALS FOR MZ80A/

interface or printer/cassette interface.

PC1211 Computer
PCI2N Cassette interface

Just
SHARP'

The MZ80A is the newcomer to the Sharp range
with the serious user very much in mind in the design.

A complete stand-alone 48K system incorporating
a profiled typewriter keyboard with numeric padand a 9"
green display screen. The “BASIC” contains a number of very

SHARP MZ80A

INCLUDES £75 OF FREE £548.99 INC.VAT

EXCVAT
* Twin floppy disk unit (54" £590.00
3 Single floppy disk unit £400.00
* Floppy disk interface card £100.00
* Floppy disk cable £24.00
* Master diskette and manual £31.00
* B0 col printer nc. cable, 1/0 card and ROM £415.00
* 80 col fiction printer, 1/0 card and ROM £475.00
132 col printer,inc. cable, 1/0 card and ROM £845.00
* Expansion unit (requited for disk drive and/

or printer) £100.00
* Universal nterface card £45.00
3 Assembler tapes and manual £4200
* FD0S £85.00
* MZ80K to MZ80A canverter tape £1000

The new PC 1500 takes technology close to personal computer abiliy.
Its compact body has 16K bytes of ROM and 3 5K bytes of RAM. With an
extended alpha basic numeric. You can then go further with the 4K or 8K
RAM upgrades. There’s also, for the frst time in hand held computers, a
four colour graphic printer or a combined printer and cassette interface
| £65.00 | £74.75

£11.26
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we won’t be beate
on prices.

re them!

MZBDAI ‘

INC VAT
£678.50
£460.00
£115.00

£27.50

£35.66
£477.25
£546.25
£971.75

£115.00
£51.75
£48.30
£97.75
£11.50

Hand held computers from Sharp give you a pocket genius at your

command. W sell the well established PC1211 and the new 1500
The PC1211 packs high performance functions with Basic language

into a slim, compact body. You can extend your PCI211 with a cassette
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PC1211 Cassette and printer interface £60.83
PC 1500 Computer £147.78
PC 1500 Printer/cassette interface. £130.39
PC 1500 4K RAM upgrade £43.43
SHARP PERIPHERALS FOR MZ80K
3 Twin floppy disk unit (5'/") including 1/0 card, £702.49
diskette, manual and cable £378.91
> Dot matrix printer
* Expansion interface (required for either/both above) | £96.00
* Machine code language tape and manual £17.87
* Assembler tapes and manual £36.00
> Basic compiler £40.00
* Pascal £40.00
% Double precision basic £38.00
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INC VAT
£69.95
£169.95
£149.95
£49.95

£807.86
£435.75

£110.40
£20.20
£41.40
£46.00
£46.00
£43.70

£12.95

STOP PRESS! atthe time of going to press we still have a few

of the very popular Sharp MZ8OK computer. It has 48K RAM (approx 34.5

SHARP MZ 80K

£369.57
| £425.00 INC.VAT |

user when operating BASIC). a BASIC
tape manual as well as an appliction
tape and demo tape. Its an incredible
package at the price

Phone now for availability

We stock an extensive range of books o help you. Check below

and we're sure you'll find something
CP/M Handbook

DON'T

Programming the 280
Pragramming the 6502

Your First Computer

BASIC Handbaok (2nd edition)
A-Z of Computer Games

Atari Basic

Basic ‘BASIC

BASIC Computer Games

BASIC Computer Programs for Business (VOL 1)

Sp

to whet your appetite.

£11.50

NO VAT ON BOOKS

BASIC Computer Programs for the Home
BASIC, A self teaching guide (2nd edition)
Microsoft Basic

More Basic Games

Software Secrets (Sharp)

Getting Acquainted with your Acorn Atom
Instant Basic

Why do you need a Personal Computer
24 Tested Games and Programs

33 Games for Apple - TRS 80 - PET
Byteing Deeper into your ZX81

Gateway Guide ZX81

Getting Acquainted ZXB1

Hints and Tips 2X81

Mastering Machine Code ZX81

Not Only 30 Programs ZX81

ZX81 Companion

2X81 Pocket Book

What can | do with 1K ZX81

PEEK POKE BYTE RAM ZX81

Executive Computing

Computers for Everyone

Some Common Basic Programs Atari

49 Explosive Games ZXB1

Practical Programs BBC & Atom

34 Amazing Games

30 Basic BBC

NO VAT ON BOOKS

eclaum
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Reviews

software

Bargain Bytes

Richard Shepherd Software, 22 Green
Leys, Maidenhead, Berkshire SL6 7EZ.
ZX81 16K cassette.

Price £5.00.

IK ZX81 chess
Available from David Horne, 126 South-
ridge Rise, Crowborough, East Sussex.
1K ZX81.

Price £3.00.

This is one of the more interesting ZX81
tapes to pass through our office in recent
weeks. As a ZX81 chess program it is very
different.

The main drawbacks of this chess prog-
ram are that it will not allow you to castle,
pawn promote or capture en passant.

The cassette comes in a library case
with a fly-sheet made out of a ZX printer
listing. The cassette itself has its hand-
written name printed in red and the
obscure legend ‘In the beginning'.

The tape loads every time, without
problems, in about 30 seconds. There are
two versions of the game. In the first, the
computer starts by moving its queen pawn
forward one square. In the second version,
the computer always moves its king pawn
forward. The computer always plays white.

The chess board appears as a small grid
in the top left hand quarter of the screen.
The computer plays from the top and each
square on the grid is identified by a letter
and a number.

The computer looks ahead one move at
a time. On the screen you see each of its
pieces going through each of its possible
moves. The computer gives each possible
position a weighting and then makes its
move.

The computer does ot allow any illegal
moves or cheating and so could prove
useful as an introductory game for new
players. G

It is fascinating to see all the possible
moves tried on the screen, rather than
having to watch the more usual blank
screen.

The greatest strength of this cassette
lies in the skills which went into writing a
chess game in 1K of machine code. Is
there anyone reading this who could even
contemplate doing the same?

Summary

Despite the limitations this is one cassette,
at £3, which | would recommend. It might
not teach you a great deal about chess,
but it certainly lays down a challenge to
other programmers. The author is now
working on a 2K version. ; DS

Bargain Bytes Cassette Two is a follow up
to Richard Shepherd’s Bargain Bytes Cas-
sette One. Cassette Two contains eight
programs of a games and/or educational
nature.

Seafaring Adventure, which takes three
minutes to load, is a standard adventure
game. Set in the Mediterranearn of the 19th
century, you find yourself as a Royal Navy
Officer in charge of a ship. You start as a
Lieutenant in charge of a frigate. You have
a crew of 100, food and water for 29 days
and 10 tons of ammunition.

Your objective is to sink as many enemy
ships as you can while out on patrol. But,
you must retain sufficient supplies and
crew to return to port. This is where the
program becomes difficult. You can only
return to port when there are no enemy
ships in sight. So, you may want to return
to port after 10 days on patrol, but you may
not be able to start your return for another
five days.

There are a number of hazards to be
faced when trying to reach port. Some of
your food may go bad, your ammunition
may become unusable and some of your
crew may die of disease.

If you succeed in returning to port, and
have sunk a reasonable number of enemy
ships, you will be promoted and given
command of a larger ship. To win the
game, you must attain the rank of First Sea
Lord.

Other games on the cassette include
Noughts And Crosses, Jackpot Fruit
IMachine, Ski Run and Stock Market. The
‘Stock Market game will appeal to all
budding entrepreneurs. You start with
£10,000 and the option of buying shares in
a number of different companies. The
shares change in value according to the
state of the market and current. events
affecting trade.

However, Stock Market begins to pall
after a while, unless you are fascinated by
shares and the stock market. It also takes
rather too long to set up new market
conditions, which leaves you facing a
blank screen until the ZX81 is ready for the
next round of wheeling and dealing.

The best of the other programs on the
cassette is undoubtedly General Know-
lledge Quiz. There are three levels of
difficulty and a range of questions in each
level. You are given three possible
answers to each question and asked to
decide which one is correct. The only real

criticism | would make of this program is
that it sometimes includes the same ques-
tion twice in one round.

A novel feature of this cassette is a short
test program at the beginning of side one.
Before attempting to load any of the other
programs, you can use the test program to
check that the volume and tone levels of
your tape recorder are set correctly. Simp-
ly load “test” and wait 25 seconds. If
“Program OK” appears on the screen, you
can load the other programs with confi-
dence. If “Program OK” does not appear
on the screen, adjust the volume and tone
levels and try again.

Summary
A cassette of interesting, well documented
programs, that is competitively priced at

£5. BG

Breakout

Bug-Byte, Microcomputer Software, 98-
100 The Albany, Old Hall Street, Liverpool.
Vic20.

Price £7.00.

There must be a rule that says a rewritten
version of a good old program is always
better than a new program. Software
writers have taken it to heart and followed
it unswervingly.

A game like Breakout is fine when new.
After a hoard of imitators have covered the
same ground the game begins to look less
exciting.

Another Vic in the Wall is Breakout for
the Vic20. There is nothing wrong with the
program — what it does it does very well
— but it is hardly innovative.

There is a bat, three balls and a blue
wall. When the ball hits the wall a brick is
knocked out. When each of the balls has
failed to hit the bat you are knocked out.

Movement of the bat is precise. It is
small and its corners are curved, giving the
ball the illusion of being sliced when hit
using the outside portions of the bat. For
some reason the speed of the ball varies,
more or less at random, from one hit to the
next.

When you have broken through the first
blue wall there is a yellow wall following it
down the screen.

What happens when you break through
the second wall is, unfortunately, still
shrouded in mystery for this reviewer.

Summary

A difficult version of this standard game. It
is, however, far too easy to produce new
versions of old programs.

It is much more interesting to see what
programmers can achieve when they do
not have their bats to the wall. There is
definitely a need for new ideas. DK
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The pcb that goes “bleep” ...

ZX Bleep

Fulerum Products, Hillside Streep Lane;
Findon, Worthing, West Sussex.

(Tel: 090-671 2750).

Price £8.95 inc VAT and postage.

A response from the keyboard of a ZX81
when a key has been pressed is the
ambition of most ZX81 users who have not
paid out for an additional keyboard.

This little printed circuit board will give a
loud bleep everytime a key is pressed and
requires no soldering to fit it on to the
ZX81. It also fits underneath the keyboard
of the ZX81, inside the case, so that no
unsightly wires are showing and the edge
connector is not blocked for the ram pack,
printer etc.

The unit comes complete with a gold
sticker for the top of the ZX81 saying “My
ZX81 Bleeps (does yours?)”.

The instructions contain diagrams on
how to open the ZX81 (including the
hidden screws) and how to fit the bleeper.

The keyboard five-way strip from the
Sinclair keyboard must be carefully re-
moved from the socket on the ZX81
printed-circuit board and then placed in the
same type of socket on the bleeper. A
five-way plastic and copper strip provided
"with the bleeper is then plugged into
another socket on the bleeper and into the
now empty socket on the ZX81. Care must
be taken in fitting the Sinclair keyboard
strip into its new socket as, once broken,
the whole keyboard must be replaced.

Now comes the ingenious bit. The
printed-circuit board requires power to
work and this would normally require
soldering to the printed-circuit board.
However, Fulcrum have provided two little
clips which fit into the holes on the printed-
circuit board to make the connection.
These clips could be very useful to con-
structors, so apply to Fulcrum if you want
to get some.

Summary
The bleep will work when any key is
pressed, not only when an input is re-

Reviews

hardware

from Fulcrum Products.

quired. It provides a good résponse from
the keyboard everytime and is fairly easy
to fit. SA

Computer Handbook

The Home Computer Handbook

By Frank Herbert and Max Bernard, Victor
Gollancz, 297 pages, hardback.

Price £7.95.

Now being imported from the US, this
bulky book looks very tempting at first
glance, even at £8. But first impressions
can be misleading. The original American
title, Without Me You're Nothing, seems to
sum up this over-long publication.

Instead of providing clear and concise
information, much of the book is taken up
with a lengthy diatribe against the perils of
computers in society. The authors often
get so worked-up about people’s fear of
micros that the work loses its direction.

The main thread of the book appears to
be that computers have been kept in the
hands of a minority for reasons too dark to
disclose.

“You have been lied to about computers
as part of a conspiracy . . . to keep them in
the hands of an elite few” is just a sample
of what to expect.

Fear not, however, help is at hand. The
authors advise: ‘“You have in your hands a
book that can change your life.” And they
continue: “We are here to help rid the
world of an elitist mystique that has acted
as a barrier to your understanding.” It is
reassuring to know that someone is look-
ing after out interests, isn’t it?

The whole book is more of the same. It
is a mish-mash of jargon and rhetoric, not
a beginner’s guide to home computing.

Although the chapter headings are fairly
sensible — a buyer’s guide, programming,
organisation — the text of the chapters is
wordy. There is not much of use to a
computer novice. There is a glossary of
terms but no index. A few TRS-80 listings
are also included.

Summary
The title is somewhat misleading. Take no

notice of the cover and look carefully at the
contents within. You might find it of in-
terest. But it's not of much use, however,
to the new micro owner seeking a home
computer handbook. KJ

Iincremental RAM boards

East London Robotics, Finlandia House,
14 Darwell Close, East Ham, London E6
4BT (Tel: 01-471 3308).

Price’ £10.50 for 8K and £11.50 for 16K
boards, plus £4.93 per 2K ram chip
required. 45p post required for orders
under £15.

Incremental Ram boards offer an excellent
way of buying just as much memory as you
need for your ZX81.

The board comes socketed for four or
eight 2K Ram chips (6116s) and both
boards fit inside the ZX81. The method of
fitting the boards requires absolutely no
soldering as the connections are made to
the ZX81 by plugging the Z80A board
processor into a socket on the Ram board
and plugging the board into the empty
socket on the ZX81. The other connec-
tions required are by screws which secure
the Ram board to the printed-circuit board
of the ZX81 using the holes already
present.

The instructions on fitting the Ram
board cover almost every eventuality and
are very easy to follow. The only problem
comes when trying to find the holes the
screws should go in as there is no diagram
to help, only one of the Ram board itself.

Although it may seem an expensive way
to buy Ram, all the memory is static and
does not require refreshing like dynamic
Ram packs.

The other advantage is that it can be
altered to suit other Ram packs via a set of
wire plugs and sockets on the board to be
in any part of the 64K memory map of the
ZX81. It can even be disconnected from
the memory map without removing the
board.

It is a simple system to set up and the
Ram can be added to at any time with
further 2K Ram chips. This makes it
valuable for anyone who cannot afford to
buy much Ram at one go, but wishes to
build up memory little by little as funds
become available.

The Ram can be moved to provide
machine-code space anywhere from 8K to
48K (something other Rams cannot do)
and could even be paged if required.

Summary

Well worth the money as it eliminates Ram
wobble and refreshing problems. It is easy
to fit and it can be moved to any position in
the memory map. SA
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Chain reaction
in the booming
micro market

David Kelly looks at the way
micros are being sold in the
high street stores.

Microcomputers are emerging at last from
the dominance of the faceless distribution
and mail-order companies. It is now possi-
ble to buy most microcomputers over the
counter in high street stores.

Dixons have just spent £150,000 on
‘promotion for the Vic20, which is being
sold in 260 of its stores. Their advertise-
ments give a telephone number to ring for
the nearest stockist, but the girl on the
other end of the line knew little about the
Vic20: “Try our Oxford Street store — |
imagine they would stock it — they stock
everything else.”

The Dixon’s shop assistant who even-
tually offered to demonstrate the Vic20
was a bit out of his depth. He explained
that it had sound, colour and an ample
memory, but he had no software to show.
He failed to Run a one-line program to
print the word ‘hello’.

It is not for a minute intended to suggest
that this is a problem peculiar to Dixons. It
affects all over-the-counter microcomputer
sales. Selling a micro is not easy.

Terry Steel, spokesman for Boots, said
succinctly: “Selling a micro is not like
selling a new piece of garden furniture.”

Boots also sells the Vic20. This is a
comparatively new venture for the com-
pany. The idea was first considered six
months ago when Boots undertook a
reassessment of the audio department
range.

“We feel it is a fast expanding market
and we are well placed to exploit it,”
explained Terry Steel. “We chose to spe-
cialise in one or two areas, rather than
cover the whole field.”

By only stocking the Vic20 and the TI
99/4A, Boots hope to do the machines
justice.

The micros are only on sale in Boots’ top
70 branches at the moment. At least one
staff member in each branch has been
specially trained by Boots to sell the
micros.

W H Smiths were one of the first major
chain stores to begin selling micros.

In September 1980 they conducted a
regional survey of computer magazine
sales. After analysing the results, W H
Smiths began to place computer books
and magazines together, sometimes with

W H Smith’s John Rolad ... the man who

a PET running demonstration programs
nearby.

Now, 20 months later, W H Smiths is
well established in micro retailing, having
arranged with Sinclair Research to sell
the ZX81 machine. They began selling the
ZX81 in September 1981. Initially, the
ZX81 was sold through 120 stores, but
now it is available in any store sited in a
population centre of over 60,000.

John Roland, market development man-
ager for W H Smiths, explained: “When
you are starting out in a new product field it
is important to start with something nice
and simple. The ZX81 has some super
features for beginners.”

Commenting on the success of the line
he said: “The ZX81’s return per foot store
area means that it more than earns its
keep on the shelves.”

W H Smiths obviously see a long-term
future for selling computers in its stores.
So far, more than 400 staff have been sent
on a full-time residential micro training
course.

W H Smiths have pioneered the idea of
a ‘computer boutique’ selling a whole
range of computer-related products. They
offer magazines, books, the ZX81 and its
add-ons and a wide selection of ZX81
software. Says John Roland: “Our phi-
losophy has always been — if you are
going to have a machine you must support
it ... totally.”

Ordering a microcomputer through a
mail-order company is often an unsatisfac-
tory experience, since you have to buy the
goods unseen. Buying through a shop,
therefore, has to be an improvement.
There, at least, one can touch the
keyboard and prod the casing.

Putting the micro through its paces for a
potential purchaser is much more difficult.
Itis not like a garden chair. You cannot just

is pioneering the computer boutique

look at it and understand completely. For
many first-time buyers, microcomputers
are a mystery which needs to be ex-
plained.

It is important that the retail shops
should offer an informed, integrated
approach to micro selling. Those stores
which succeed will, at present, be those
who offer what a mail-order company does
not.

They will be able to de-mystify the micro
and provide a continuing source of help
and advice coupled with a selection of
back-up software and add-ons.

What’s happening
Mid-Cheshire Computer Club throws
down the gauntlet! Dave Clare reckons his
club can beat any other in the Computer
Challenge Match he plans for Friday Au-
gust 13. Anyone ie eligible to join the
competition who is willing to try to beat the
home team. Dave also wants to hear from
clubs in the northwest who could field a
team as part of a possible North West
League. Contact Dave Clare, 222 Town-
fields Road, Winsford, Cheshire (Tel:
06065 51374).

Bognor Computer Club (BUG) meets at
7.30 pm on the last Thursday of each
month in the RAFA Club. Entry is 50p per
session. Contact Neil Vass, Greys Cot-
tage, 38 Aldwick Avenue, Bognor Regis
(Tel: 0243 8654510).

Gwent Amateur Computer Club meets
on most Thursday evenings at 7.30 pm in
St Mary's Institute, Stow Hill, Newport.
Contact lan Hazell, 50 Ringwood Hill,
Newport, Gwent.
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Open Forum

Open Forum is for you to publish your programs and ideas.

It is important that your programs are bug free before you send them in. We cannot test all of them.
Contributions should be sent to: Popular Computing Weekly, Hobhouse Court,

19 Whitcomb Street, London WC2H 7HF.

How to contribute

Each week the editor goes through all

the programs that you send to Open

Forum in order to find the Program of
; the Week.

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

(The usual fee is £10.)
Presentation hints
Programs which are most likely to be
considered for the Program of the Week
will be computer printed and

ried by a tt
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.

Spy Hunt
on Vic-R0

In this game a spy is hidden behind one of
78 bushes — using logic and geometric
insight, or just plain guesswork, you have
to locate the spy.

You are at the bush that is flashing and
you can either press asterisk or move to
another bush by using U, D, R or L. When
you press * a number appears telling you
approximately how far away the spy is
from you.

In fact the number shown is INT (dis-
tance between you and spy), so that the
spy is between D and D+1 away from you
where D is the number showing. Try and
find the spy in as few guesses as you can.
If you're clever or lucky you should be able
to do it in about three guesses.

The display is arranged so that no two
bushes are more than nine units apart —
you could create a larger display but then

turn to next page

Spy Hunt

Boan 2

I O R O N IR Y

by Czes Kosniowski

“ﬂ'@k

Continues next page
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from previous page
you'll need to use hexadecimals for dis-
tances of 10 and over.

The program will run on any. Vic20 with
- or without any memory expansion — line
100 takes care of the various changes that
happen when 8K or more memory is
added.

Highway Code

on ZX81

This program for a ZX81 models the
relation between the speed of a car and
the time needed to avoid a hazard in the
road. Allowance is made for ‘thinking time’
preparatory to braking. The result is given
as either ‘no time to brake’, velocity on
. impact or distance between stopping and
the hazard.

The formulae employed are the normal
equations for rectilinear velocity and accel-
eration. The deceleration factor is that
quoted in the Highway Code for optimum
weather conditions.

The early lines draw a diagram and give
a description of the problem. The program
takes about 1.5K of memory, but could be
run on an unexpanded ZX81 by starting at
line 300. It should be useful to learner
drivers and underlines the lessons in the
Highway Code.

Reaction Test

on ZX81

| wrote the program to evaluate the effect
of alcohol on reaction times, but due to
excessive programming | have not had a
chance to get around to the “alcohol test”.

The program is aesthetically pleasing
and evaluates the results of ten reaction
tests. The results are given both numer-
ically and on a histogram, using the entire
screen. The axis of the graph are auto-
matically scaled and cover the maximum
to minimum results (+and—10%).

In order to appeal as a game, | have
allowed the fastest entrant to enter his/her
name.

Anyone wishing to make the timing more
accurate may adjust the .02 in line 3010,
although it is quite accurate up to 10
seconds. Lines 0, 1 and 2 also may be
omitted.

turn to next page
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Vic
on Vic-R0

This is a multiplication table with a differ-
ence. A face appears on the screen and
shows the x 2 table, line by line, for a child
to recite. The program proceeds through
all the times tables up to x 12.

After each table questions appear for a
child to answer. When the answer is
correct Vic moves on to the next question.
If the answer is wrong the same question
stays on the scregn until it is answered
correctly.

Vic’s nose glows red when a question is
answered wrongly. The number of correct
answers is shown at the end of the
program.

This is an ideal teaching program for
children to learn and remember those
boring old tables. It is a program which
holds a child’s interest as | have proved
with my own son.

Lap Counter

on ZX81
One of my hobbies, other than computing
is model car racing. One of my fellow
racers suggested that a ZX81 could be
used as a lap counter as it is inexpensive
and portable.

It sounded easy enough, so | set to work
and came up with the following program.
The program does all that is needed but it
has one slight problem. It is nowhere near
fast enough.

In order for a lap to be added the
corresponding key has to be held down
until the basic program reaches the line
concerned, which can take quite a while.
Also the time taken for a loop (lines 20 to
150) varies depending on whether or not a
key is being pressed, so it is impossible to
include accurate race timing in the
program.

From my limited knowledge of program-
ming the answer seems to be to use
machine code. | have tried to write an
equivalent program in machine code, but
failed dismally. If anyone can help | would
be very grateful.

My present Lap Counter program works
as follows:

Lines 20 to 150: Main loop incrementing score of car 1
to6(AtoF).

Lines 105 and 107: Time check, time is input (in
minutes) at start, these lines decrement T and check
that time is not zero.

Lines 300 to 370: Set variables.

Lines 490 to 630: Establish picture.

Lines 800 to 850: Give a 10 second (approximately)
countdown to start of race.

Lines 1000 to 1060: End of race, and reset.

Lines 2000 and 2010: “SAVE" from within program, so
that program starts automatically on loading.

T
£ I & bpBBl B
] EnlREl
R 1 i

Vic
by David Pounter

18

POPULAR COMPUTING WEEKLY




g
SO IF INKEY&="5% THEN.LET E=E+
i 780 INREY $=U6Y THENCLEYT F=F%
1
1GE &i-alhT 7T F,14:8;A87T 9,14;B; R
b i CiEl 15,540, AT 15,14;€E;
4
a5
@‘."‘

5%

o e
LET T=T7T 60

g FOR X=0_T0O =
& 'L?‘-TK“E :TEaE 31

SOTO ses

2 T'EN

> F{} 1
IF D@ THEN L5070 s1e
PRINT AT 11, 2a"
LET L=RND*sAND"
RETLEAN
PEINT AT
S

THEN GOTO 1&
Lap Counter
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User Characters

on Vic-20
There has been a great deal of information
published regarding user defined charac-
ters for this computer, but as yet | haven't
seen any mention of how this can be
achieved with an expanded Vic.

The problem is that the new character
generator can only be located in certain
areas of the Ram memory, and any pro-
gram of more than a few K in length would
overwrite the new characters.

My-program overcomes this by locating
the character generator low in memory —

starting at location 5120 and relocating the
start of basic to 9216. This leaves, with the
16K expansion, just under 15K of user
Ram. The unused portion of memory from
4608 and 5119 could be used for machine
code routines.

The program transfers the first 64 char-
acters from the Rom character generator
to the new one, as these will most likely be
needed, and leaves 3.5K from 5632 to
9215 free for user defined characters.

On running the program you will be left
with an odd cursor character as the loca-
tion of this now contains garbage. To

to next page

»
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User Characters

FOR I = § TO 511 by John lIreland

POKE 5120 + I, PEEK (32768 + I)
NEXT

POKE 36869, PEEX (36869) OR 13
POKE 9216, § : POKE 9217, £ :
POKE 9218, #

POKE 45, 3 : POKE 46, 36

POKE 47, 3 : POKE 48, 36

POKE 49, 3 : POKE 50, 36

POKE 43, 1 : POKE 44, 36
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restore the usual character, type FOR | =
6400 to 6407: POKE I, 255: NEXT and
ENTER.

Care should be taken when entering
your own characters not to overwrite these
locations. Should it be necessary to press
STOP at any time, the computer will revert
to reading the Rom characters. To restore
your own characters simply POKE 36869,
PEEK (36869) or 13.

on Vie
This a normal hangman program. After
starting the program the asterisks on the
screen denote each letter in the word. The
player types a letter into the computer. If it
is correct the letter appears in the correct
position in the word.

If it is wrong, part of the scaffold is built
and the wrong letter appears below the
asterisks.

The words are kept in data statements

Open Forum

between lines 1000 and 5000. The number
of words put in data statements must be
counted and entered on line 60 (NW).

Reverses

on Vic
This program reverses any non-reversed
characters on the screen and unreverses
any already reversed characters. It fits
easily into an unexpanded Vic20.
Line 10 sets the screen for an unex-
panded Vic. The first position on the
screen is 7680.
Line 20 tests for additional memory by
Peeking into 4096. On an unexpanded Vic
this always contains 0. If the Vic is ex-
panded the screen starts at 4096 and the
variable A is set to 4096.
Line 30 starts the loop.
Line 40 tests for a reversed character and
unreverses it if it is. Then it goes to the
next character.
Line 50 reverses any unreversed charac-
ters.

Line 60 completes the loop.

5:**REVERSE PROGRAM BY R. W.

10 A=7680

20 IF PEEK(4096)<>0 THEN A=4096

30 FORI=ATOA+506

40 IF PEEK(I)>127 THEN POKEI,
PEEK(I)—128:GOTO60

50 POKEI,PEEK(l)+128

60 NEXTI

Anagram Birds

on Vie
This program is designed to help children
spell. The Anagram Bird lays eggs which
explode into a jumble of letters. Twenty
seconds are given to work out what the
word is.

After each word has been guessed the
screen clears to show the correct answer
and shows how many guesses are correct
and incorrect.

Words are stored between lines 1000
and 2000. Line 480 indicates the number
of words and has to be altered accordingly.
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Hangman
by David Pounter
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Win the great
new ZX Spectrum

All you have to do to enter this award scheme is send us a program in

one of the f g categories: (a) (b) Educati tific;
(c) Business/Office; (d) Utility.
Programs for each y Id panied by a
cassette, a copy of the listing and full documentation. Points will be
for use of hine code, i , and ease of
use.
The overall winner will receive a ZX 3. The names 1172 the winrﬁrs willl be. annot;pcscvivin I‘I('I;
Spectrum and Printer. Y S e oL, JpUiar Computing Weedy.
i wt 4. The Judges’ decision is final.
will be £30 of LA 5 o b biCatone L o et
24r p will prog g families, will be eligible to enter the competition.
mer".mrd'. R S SR SEED G SN S SR NN S S S S WS S S WSS WSS G S ww— ww— w—
A competition coupon will be p n T R
each issue of Popular Computing Weekly for | i 5
the next two weeks. To enter the i ADDRESS:
competition, you must send in your program | Pop UIar comp utlng
together with any four differently numbered | Weekly
coupons to: X
Popular Computing Weekly, I Prog rammlng Awa I'd
Programming Award | Scheme
obhouse Court, :
19 Whitcomb Street, | Fill in this coupon. When you have collected PROGRAM CATEGORY:.....c.cccovureurnenne
London WC2. | four differently numbered coupons, send
Rules them with your program to: Popular
1. There is no limit on the number of entries you can I Computing Weekly, Programming Award
send in, but each entry must be accompanied by Sch Hobh Court, 19 Whitcomb
four differently numbered competition Sireet. L 5 don WC2 i
2. Closing date for entries is August 16, 1982. 1 , London g
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Programming

Basic rewards
to be found in
Ramtop

Nick Godwin explains how you
can transfer data from one
program to another.

When you first buy a 16K Ram pack for the
ZX81 its potential seems enormous. In-
deed, compared with the initial’ 1K
machine, it is considerable. Nevertheless it
has limits, which can show themselves
surprisingly quickly if you stick to Basic.

One way of expanding the effective
capacity of the ZX81's Ram is to learn
machine code. For many people, however,
this task is simply too daunting. Having
grappled with Basic, the prospect of re-
peating the process with an unfamiliar and
more complicated computer language may
be off-putting.

Another method of expanding the effec-
tiveness of the Ram is to physically ex-
pand it by means of the various jumbo
expansion boards which can now be
purchased. However, that is not always
financially feasible.

Ram Garrier
There is a third way of breaking the Ram
barrier, which is to make use of Ramtop.
Most of what is published about Ramtop
seems to imply that its main application is
in connection with machine code. If you
are one of the many ZX81 users who has
decided to stick to Basic, you may have
dismissed it as being of no use for your
purposes. However, Ramtop can be ex-
tremely useful in Basic programming.
Ramtop can be used to transfer data
from one program to another. First it is
necessary to set Ramtop at some conve-
nient address. Ramtop can be set at any
address between 16509 and 32768. It
represents the top of the area of Ram that
can be used for Basic programming.
Whatever exists above Ramtop is un-
affected by Save, Load, Clear and New.
The only way it can be changed, apart
from switching the power off, is by using
Poke. The following program enables the
address of Ramtop to be set as required:

10 SAVE “RAMTOP"
20 PRINT “RAMTOP=";PEEK 16388+256+PEEK

30 INPUTR

40 IF R=0 THEN NEW
50 LET X=INT (R/256)
60 LET R=R—256+X
70 POKE 16388,R

80 POKE 16389,X

then Run. Do not Run the program before
Saving it, as it erases itself after complet-
ing the operation.

To use the program, first Load “Ram-
top”. The present address of Ramtop
(probably 32768) is displayed at the top of
the screen. Enter the address required,
and check the display. If the display is
incorrect, enter the correct number. If the
display is correct, enter zero. The program
will promptly disappear. To check that
Ramtop has been correctly set, use the
following direct command:

PRINT PEEK 16388+256+PEEK 16389

The display should equal the number
that you entered, not zero.

In order to transfer a screen image from
one program to another, Ramtop should
be set no higher than 32064. Load the
program from which you want to transfer
the data, and add the following subroutine
to it:

9910 LET R=PEEK 16388+256+PEEK 16389
9920. LET Q=1-+PEEK 16396+256+PEEK 16397
9930 FOR |=0TO 703

9940 POKE R+1,PEEK (Q+1+INT (1/32))

9950 NEXT |

9959 RETURN

You must provide some means of ac-
cess to that subroutine in your program.
This should be situated so that it can be
activated when the required display is on
the screen. This could be done automati-
cally, at some predetermined point in the
program, by writing the line: GOSUB 9900.
Alternatively, it could consist of some
control facility at a convenient string input:
1000 INPUT X$
1010 IF X$="TRANSFER” THEN GOSUB 9900
1020 IF X$="TRANSFER" THEN GOTO 1000

If your program normally operates in
Slow mode, you may prefer to modify the
subroutine so that it operates in Fast. Add
the following lines:

9900 FAST
9955 SLOW

Once you have operated the subroutine,
Stop the program. If you want to Save the
program, do it now. Next, Load the pro-
gram to which you want to transfer the
image or, if you want to write an entirely
new program around the image, press
New. In either case, the image will be
preserved in its location above Ramtop.

The data can now be called down into a
string, or printed directly onto the screen. If
you want to call the data onto the screen,
write the following lines:

10 LET I=PEEK 16388+256+PEEK 16389
20 FORI=ITO 14703

30 PRINT CHRS$ PEEK I;
40 NEXTI

Run the program or, if you have other
data to preserve, GOTO 10.
To call the data into a string, enter the

30 FORI=ITO+703
40 LET X$=X$+CHR$ PEEK |
50 NEXTI

Any string can be substituted in place of
X$. Again, either Run the routine or use
GOTO 10. The effectiveness of the routine
can be tested by the command: PRINT X$.

To transfer a set of numbers from one
program to another, you follow a similar
procedure. For demonstration purposes, |
have assumed that the data you wish to
transfer is contained in a variable array
X(n), where n is the number of elements in
the array. The same principle applies for
individual variable names, but it is impor-
tant to ensure that they are dealt with in the
same order on the outgoing and the
incoming programs.

First, as before, set Ramtop at some
convenient level. The exact level required
will depend upon the total number of digits
plus the total number of variables. How-
ever, so long as you leave plenty of room,
you should have no trouble.

Load the program from which you wish
to transfer the data, then execute the
following lines:

10 LET R=PEEK 16388+256+PEEK 16389
20 FORI=1TOn

30 LET X$=STR$ X(I)

40 FORR=R TO R+LEN X$—1
50 IF R=32768 THEN STOP
60 POKE R, CODE X$

70 LET X$=X$(2TO)

80 NEXTR

90 POKER,128

100 LET R=R+1

110 NEXTI

Line 50 is a check that you have set
Ramtop low enough. If not, the routine will
Stop with report code 9/50. In such a case,
you should Save the program, reset Ram-
top at a lower level, reload the program
and GOTO 10.

When this routine has been successfully
operated, Load the program to which you
want to transfer the data. If you want to
write a new program based upon this set of
data, operate New. In either case, the data
remains stored intact above Ramtop. En-
ter the following routine:

10 LET R=PEEK 16388+256+PEEK 16389
DIM X(n)
FORI=1TOn
LET X$=""
IF PEEK R=128 THEN GOTO 90
LET X$=X$+CHR$ PEEK R

70 LET R=R+1

80 GOTO 50

90 LET X(I)=VAL X$
100 LET R=R+1
110 NEXT|

Remember that n = the number of
elements in your original array. Once you
execute this routine, X(n) will contain the
original data. This can be tested as, fol-
lows:

28888

90 GOTO 20 S B, 10 FORI=1TOn
; - following lines: 20 PRINT1,X()
To save this program, flrsl.set YOUr 4g | ETI=PEEK 16388-+256+PEEK 16389 30 NEXT!
tape-recorder to record and switch it on, 20 LET x$="" 40 STOP to next page
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Spectrum

If more than 22 elements of data are
involved, it will be necessary to operate
Cont for every 22 lines of display.

To transfer a machine code routine, you
must again set Ramtop to some conve-
nient level. This should be far enough
below 32768 to accommodate one byte for
each machine code element.

Load the program from which you want
to transfer the machine code. *| have
assumed that the machine code is held in
a Rem statement in line 1, but the program
can be adapted by adjusting the initial
value of | in line 9010. This initial value
must be the address prior to the address at
which the machine code starts. The line
numbers of the following routine are
optional:

9000 LET R=PEEK 16388+256+PEEK 16389
9010 LETI=16513

9020 LET I=1+1

9030 IF R=32768 THEN STOP

9040 POKE R,PEEK |

9050 IF PEEK I=118 THEN STOP

9060 LET R=R+1

9070 GOTO 9020

Run 9000. If executed correctly, the
routine should Stop with report code 9/
9050. If it Stops with report code 9/9030
then you have not allowed enough bytes
above Ramtop. In that case, Save the
program, reset Ramtop to a lower level
and reload the program.

The next step is to Load the program to
which you want to transfer the machine
code routine. Alternatively, enter New.
Assuming that you want to hold the
machine code routine in a Rem statement
in line 1, you must prepare space to hold it
according to normal practice:

1 REM XXXXXXX . . . (as many Xs as there are
elements in the machine code)

Note that the next routine enables you to
estimate the number of Xs — inaccuracies
will not cause havoc. Enter the following
lines:

9000 LET I=16513

9010 LET R=PEEK 16388+256+PEEK 16389

9020 LET I=I+1

9030
9040 IF PEEK =118 THEN STOP.

9050 POKE |,PEEK R

9060 LET R=R+1

9070 GOTO 9020

If executed properly, the program will
Stop with report code 9/9030. If it Stops
with report code 9/9040 then you have not
allowed enough room in line 1. So call line
1 and Edit in more Xs, then GOTO 9000.
Any surplus Xs remaining at the end of line
1 after execution of the routine can be
Edited out.

The address of the first element of the
machine code routine will be 16514, or 1
more than the value of | as set at line 9000.

NEXT WEEK: Simulating the upper and
lower case functions.

IF PEEK R=118 THEN STOP )

Seeing curves
where none
really exist

Malcolm Davison explains
how to draw a curve that is not
really there.

While the Spectrum’s Circle instruction
neatly draws an outline circle, drawing a
solid circle of colour is not so straightfor-
ward. However, this program does the job.

Attractive designs may be created by
introducing new co-ordinates, new circle
radii and changing the Ink colours. To
make this easier, you should add line 210
GOTO 4 and introduce an input for the Ink
colour.

Incidentally, it takes approximately 30
seconds to draw a 50 pixel circle, which
shows how slow the Spectrum is.

The second program does make use of
the Spectrum’s Circle facility. It will print an
array of circles with a black border and a
white Ink on a blue background. If you add
line 6 CLS the Spectrum will lock on to the
correct colours when the program is first
Run.

With a bit of practice, it should be quite
easy to produce the Olympic Games sym-
bol.

The final program is based on an old
idea to brighten up school geometry les-
sons. This program deceives the eye into
seeing curves where none actually exist.
The lines are black on a cyan background
with a black border, but these can be
changed to suit your own taste. A CLS
command on line 3 would be a useful,
though not essential, addition.

REM “circte’
BORDER @: PAPER 4: INK 2: C

1

2

4 PRINT “x': INPUT x
S PRINT 'y

P INPUT 4

1@ PRINT "R

38 35770 B0

a3

5@ LET L=INT ((SOR ((rt2)-(ct2d
11)1+.5)

7@ RETU

120 FOR c=r-1 TO @ STEP -1
13@ GO _SuB Se

135 PLOT (x=-1), fy+c)

145 DRAW (2#1)

1se XT

160 Fi c=1 TO r-31

165 60 _SUB S@

PLOT (x-13, ty-c)
DRAU (2#1),0
NEXT ¢

DE X TDE X DE X DE X JE X% TE X DE % DE X

Fig. 1

a=
OR_j=1@ TO 17@ STEP 1@
LOT h.9: DRAW X,J
ET h=h-10@
ET x=x+10

ZrrUACCr 0

=-10 TO -17@ STEP -10
W X, J

; PAPER @;" *

Fig. 3

es - @ M.Davison"
I 7: PAPER 1
Q 172 STEP 1@
.87,8@
Q 232 STEP 1@
7,20

1
R x=22 TO
RCLE x.,27,

XT X
R _x=22 TO_232 STEP 1@
RgLE X,147,20

x

232 STEP 1@
2e

WROODNNY P IR
S90966595998850

BRERE

Fig. 2
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Sound & vision

A chance to show

your character

After sitting for hours, trying to make up
new characters for my Vic20, | decided to
write a program to help me define my own
characters.

This program can be used to experiment
with different characters and shapes. You
can use your own imagination to create
new spaceships for your space invader
program. Alternatively, you can design
new graphic symbols to illustrate more
serious programs.

When Run, this program draws an 8x8
grid. To fill in the squares you must press
the keys numbered 1-8. Pressing a key for
the first time determines the horizontal
co-ordinate while the second key pressed
gives the vertical co-ordinate. Thus, press-
ing keys two and seven will fill in the
square two spaces along and seven
spaces down on the grid.

After completing the new character,
press key nine twice and the computer will
give you the data for that character. If
required, the computer will then display the
character on the screen.

Lines 9 to 34 of the program print the
instructions and the grid. Lines 35 to 100
input the numbers and fill in the squares,
while lines 200 to 400 calculate the data.
 Lines 530 to 630 make up the new
character.

The program variables are as follows:
A$ and B$, which are the get statements; a
and b, which are the grid co-ordinates;
T(1-8), which is the data for the character;
CH, which determines which squares
should be filled in or rubbed out.

Andrew Blackham

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 7HF.

Character Maker
by Andrew Blackham

@ To

EMTER THE CHARACTER.

(GOTO

24

POPULAR COMPUTING WEEKLY

R e



WHAT’S YOUR GAME
COMMODORE, EH?

Graham Allen of Broomage
Park, Larbert, Scotland
| writes:
Could you please tell me
how the Vic30 compares
to the Vic20? Does it have all
the colours, the famous Pet
graphics, the sound? Can
Vic20 programs run on it? Is
Vic20 pre-packaged software
compatible with the Vic30?
Commodore have cre-
ated some confusion by
re-naming their new family of
computers after the Vic. The
Vic10, the Vic30 and the Com-
modore 64, are a family of
computers that are related to
the Vic20, but are more
geared to the games end of the
market.

From what is known of the
Vic30, it will have 16K on-
board Ram, far better sound
and graphics. It should be able
to support all the Vic20
peripherals, including two
Jjoysticks, and up to four pad-
dles. Ultimax cartridges
should run on it; but probably
not ordinary Vic20 cassettes.
The Vic30 will most likely
have a mini version of Pet
Basic, with no dimensioning of
arrays.

It looks to be an excellent
games machine that will turn
out to be an acceptable com-
puter as well. With a price tag
around the £250 mark, one
cannot help wondering
whether or not it is aimed to.
go into competition with the
Atari 400:

NO JOY OUT
IN THE STICKS

David Rapport of Cyncoed
Road, Cardiff writes:
I have purchased a ZX
Spectrum. I would like
to know if the Micro-Gen joy-
sticks for the ZX81 will work
with it?
A According to Micro-Gen
the answer is no. At the
moment there is, to my know-
ledge, no joystick available for
the ZX Spectrum. But it is
early days yet.
Micro-Gen will be bringing
out a joystick for the Spectrum

Peek & poke

in the next few months, but
they are waiting until there are
sufficient Spectrums on the
market. It would seem that
their caution is well founded,
Jjudging by the delays we have
already seen in the Spectrum
delivery dates.

It is most likely that the
Spectrum joystick will be simi-
lar to the ZX81 joystick, in
that it will effectively be in two
parts — a controller board and
the joystick proper.

IS IT WORTH
IT, HE ASKS

J. J. Montgomery, of Hamp-
stead, London writes:

I am a BBC micro model

B user and I am looking
for a printer. In your magazine
recently I saw an advertise-
ment by Microtanic Software,
which claims that you can add
a printer to your 6502 system,
for less than £80, via their
Printerface unit. In their list of
computers they include the
BBC micro.

Could you investigate their
claims. How efficient is the
Printerface and can the ZX
printer cope with the BBC
Hi-res graphics? If not, do you
know of any other suitable
printer for under £250?

A Printers, like computers,

are' often a matter of
personal choice. The ZX prin-
ter uses an aluminium coated
paper that is four inches wide.
The characters are sparked
onto the metal film by two
quickly revolving electrodes.
It will at best only make an
adequate job of the Hi-res
graphics on your BBC micro.

If you do have £250 to
spend, then I would suggest
that you take a look at the
Seikosha GP-80. This is an
80-column dot matrix printer
and just falls within your
budget. The printer has been
quite widely advertised in the
computer press, but you might
find it best if you write and ask
for further details. The
address is: Micro Peripherals,
61 New Market Square,
Basingstoke, Hampshire
RG21 1HW.

The GP-80 should make
quite a good job of the Hi-res

graphics. It is a paper printer
that can be interfaced to other
computers, but it costs more
than twice as much as the ZX
Printerface. When it comes
down to it, I can only say that
it is your money and your
decision.

YOU MUST BOOK
UP YOUR IDEAS

Miss V. Allen, of Stockton
Lane, York writes:

I am interested in com-

puter programming and
would appreciate it if you
could give me some examples
of flow charts and programs.
A This quite simple ques-

tion could be answered
more easily in a book. If, as I
assume, you are new to micro-
computing, I would suggest
that you seriously consider
getting a computer. Without a
computer, books quickly be-
come frustrating or meaning-
less.

As for computer programs,
we publish about six pages of
them every week. Most books
on computers, and probably
all the magazines, have exam-
ples of computer programs.

If you are looking for a book
that combines both programs
and flow charts, you should

‘realise that many books pub-

lished for the home computer
user do not deal with flow
charts. This is because many
hobbyists, who have not had
any computer instruction at
school, do not use them.
One book that does com-
bine both flow charts and the
development of programming
skills is Computer Program-
ming In Basic by Peter Bishop.
Published by Nelson, it is used
in some schools as an ‘O’*:level
textbook and would make a
good general introduction.

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

annoying when this happens in
the middle of a program and it
crashes. I do not want to send
it back because it will take a
long time. Could you please
tell me what to do?

This is the sort of Catch

22 that many Sinclair
owners find themselves in. —
dare I or daren’t I send my
computer back. In this case,
experience has shown that
even if you did, it might well
come back with no appreciable
differences.

There are two things you
can do. Firstly, take the case
apart. This is quite easy, as
long as you remember that
three of the screws holding the
case together are under the
rubber feet.

Next,” unscrew the PCB,
which will give you access to
the sockets. Using a small
screwdriver, depress the clips
on the power input socket.
This should give you a better
connection, but unfortunately
it does not always work.

If you get really desperate,
cut a hole in the case on the
slope below the X8 of ZX81.
Open up the socket clips and
take the power from the jack
plug to the clips using small
crocodile clips.

Warning - firstly, the case is
surprisingly thick at this point.
It will take time and care to cut
through it. Secondly, there
will be extra wires that might
interfere with the LOAD/
SAVE leads if you are not
careful. Thirdly, keep a wedge
of insulating tape between the
two crocodile clips, or you
might short out the power
supply.

It sounds complicated, but
as long as you are careful it
is quite straightforward. But,

IT’S ENOUGH TO MAKE
YOU JACK IT IN

Noorel Harque of Downside

Road, Wolverhampton, writes: .

I bought a ZX81 about

three months ago. Ever
since I have had a problem
with the 3.5mm jack plug from
the mains adapter. It does not
fit exactly into the socket and
it wobbles. It is pretty

I

T that it does make
your guarantee void.

@ Stop agonising over that
problem. Write to Ian
Beardsmore, Peek & Poke,
Popular Computing Weekly,
Hobhouse Court, 19
Whitcomb Street, London
WC2 7HF.
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Easy as falling

off a log?
by Gordon Lee

When programming, you will probably have
found the IF/THEN Basic command to be one of
the most useful.

However, the command, in some circum-
stances, has to be used with care. Consider the
following example (for the ZX81 but applicable
to other machines). Key in as a direct command
(»* is the power symbol):

IF 3##3=27 THEN PRINT “HOORAY”

Did your computer print *“‘Hooray”? If it did not
let us try to see why not.

Key in:

PRINT 3#3.

This gives a display of 27, yet the computer
has just rejected this in the IF/THEN statement.
Now key in:

PRINT 3xx3-27.

Instead of the expected result of zero, you
should see displayed 1.4901161 E—8. This
should now give us a clue as to what has been
happening.

If you are unfamiliar with scientific notation
you will probably be puzzled by this strange
number with the letter ‘E’ tucked away among
the digits. This is just a way of expressing very
small, or very large, numbers, without having to
use lots of zeros. In this notation the number is
separated into two parts — the first part denotes
the actual numerical value and the second part,
called the exponent, indicates its magnitude.
For example, 4E5 = 4 x 105 = 40000 or 4E —
5= 4 x 10° = 0.00004.

Let us now return to our original problem of

evaluating 3 to the power of 3. Instead of the
correct answer of 27, the computer has, in fact,
evaluated the result as 27.00000014901161.
Unfortunately, although the spurious decimal
value is not displayed, it is still held in the
computer’s internal memory and will influence
any IF/THEN decisions made upon it.

The reason for this is the computer's use of its
own logarithmic function in evaluating powers.
Since logarithms are numbers which cannot be
expressed exactly as decimals, their use entails

certain inaccuracies.

Re

Puzzle No 13

At the far reaches of the universe, in the galactic
nebula NM6143 is the distant star alpha-
epsilon. Around this star orbits the inhabited
planet of Mongo.

This planet possesses four perfectly spherical
moons: Re, Mi, Fa, and Soh. It has recently
been discovered that the volume of Re, the
largest of the moons is exactly equal to the sum
of the volumes of the three smaller moons — all
of which are of different sizes. Latest research
indicates that the radii of all four moons can be
measure in an exact number of ‘mungs’ (Mon-
goese units of length).

What are thé smallest radii possible for the
four moons of Mongo (in mungs)?

Rules
The winner of the puzzle will be the reader who,
in the opinion of Popular Computing Weekly,

Competitions

has submitted the best solution. Preference will
be given to solutions which show how the
entrant arrives at the correct answer.
Envelopes containing entries should be
marked clearly with PUZZLE.
The closing date for the competition is Tues-
day, July 27.

Solution to Puzzie No 9

By making a few trials it can been seen that the
maximum value, Xyax, required lies between 2
and 3. The easiest approach is to start at 2 and
increment this value by a small amount using a
loop. If X is found for each value of n then Xi,ax
will be found at the turning point when X stops
increasing and begins to decrease. (This
assumes that there is only one such “max-
imum”).

Using such a routine, Xnax is found to be
equal to 2.7182 . . . This number is a mathema-
tical constant called e. e is used as the base of
the natural or Naperian logarithms.

There is, however, a less longwinded way to
solve this problem. Using calculus, take the
natural log of both sides and find the differential,
dX/dn. At the maximum value, assuming X/0
and n/0, dX/dn=0. This solution is more elegant
and does provide the exact answer, e.
Winner of Puzzle No 9
The winner is: A G Hall, Arncliffe Way, Cotting-
ham, who receives £10.

Solution to Crossword No 9

Across: 1 Commodore, 8 Boot, 9 Spectrum, 10
Rescue, 11 Master, 13 Trolls, 15 Brassey, 16
Sinclair, 18 Dodo, 19 Tangerine.

Down: 2 Optical, 3 Masie, 4 Dream, 5 Rat, 6
Forebrain, 7 Supersede, 12 Stand on, 14 Slang,
15 Borer, 17 CIA.

Winner of Crossword No 9

The winner is: G. Wood, Lawson House, Lon-
don W12, who receives £10.

ONZEN PAIV

BY DAVID IRELAND and JAMES MACDONALD

P
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CHESTER DRAWERS
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SAVING THE UNIVERSE

WEQEASY WAY

HER SON WAS A HERDO IN THE MAKING:
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¥A BUCKHOLE.
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uter System A’s and B

We've got BBC

Model A’s and B’s in stock :
—ready for immediate sale.Call in, try them out. o

All the products are the official versions, beware of imitations,
they will invalidate your guarantee.

BBC Machines

Model ‘A’ £299
16KRAM 32KROM. Fullcolour, high
resolution graphics (+£7 p+p)
Model ‘B' 32K RAM 32K ROM £399

16 Colour graphics (+£7 p+p)
BBC Disk Interface £69°
BBC ‘B’ Upgrade kit £130*

BBC Compatible Single Disk
Drive 100K bytes £235
(+£2.50 p+p)
BBC Compatible Dual Disk
Drive 200K bytes £389
(+£2.50 p+p)
14" RGB Colour Monitor (as used in the
BBC Computer programme) £279
(+£9.50 courier)
12" Green Monitor £95
(+£6.50 courier)
Cassette Player. Includes DIN to
DIN lead £28
Battery mains option ~ (+£2 p+p)
BBC Joystick £13 p. pair(+ £1p+p)
*These prices include fitting —send or bring
in your machine for instant upgrading

BBC Software

The first of the software from
Acornsoft. Snapper, Defender,
Monster, Creative Graphics. Come
and review it!

Accessories for BBC

Computers

Listing paper, 2000 sheets £14
(+ £4 p+p)

Cassettes per 10 £4 (+ £1p+p)

Printers Disks, Dysan, top quality 5%" per 10
Acorn GP 80A Printer £199 £28.75 (+ £1 p+p)
Lowestever price!  (+£4.50 p+p) GP80and GP100 ribbon £4.75
Acorn GP100A Printer £228 (+ £1p+p)
(+£4.50 p+p) Printer Cable (parallel) £15
Epson MX80 FT111 Printer New (+ £1 p+p)
model, dot matrix, high res. graphics 6522 buffers  £4.75(+ £1p+p)
80 or 132 chars per line £431 DINtoDIN cassette leads ~ £3.50
(+£4.50 p+p) (+ £1 p+p)
All with free interface cable BBC Machinedustcovers  £5.75
Atoms A (+ £1p+p)
00KS
oMK e ﬁfp-’; BBC 30 hour BASIC £5.50
Colour Atom £199 Practical Programs for Agnfé‘pgé%
Complete with 4 software cassettes g £5.95 (+ £1 p+p)
(+£3 p+p) 2 PP
Atorn Disk Pack £335 BASIC Programming on the BBC
3 (+£2.50 p+p) Micro £5.95(+ £1p+p)
LR Programmingthe 6502  £11.75
Atom Software (+ £1 p+p)
All the latest Acornsoft software in
stock. Atomcalc, electronic spread
sheet. FORTH, LISF, Adventure etc.
X R - 0 -
ARGE S, . ]
i A D AR DD

’s in stock now!
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Sinclair ZX Spectrum

16K RAM £125,48K RAM £175.

Thisis the astonishingnew ZX Spectrum
- a powerful professional’s computer in
everything but price!

There are two versions - 16K ora
really powerful 48K. Both have a full
8 colours, sound generation, a full-size
moving-key keyboard and high-resolution
graphics. Plus established Sinclair
features such as ‘one-touch’ keyword
entry, syntax check and report codes!

Key features of the Sinclair
ZX Spectrum

Full colour — 8 colours:plus flashing
and brightness-intensity tontrol.

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.

ASCI| character set — with upper-and
lower-case characters.

High speed LOAD & SAVE - 16K in 100
seconds via cassette, with VERIFY and
MERGE for programs and separate
data files.

The ZX Printer - available now

The printer offers ZX Spectrum
owners the full ASCII character set -
including lower-case characters and
high-resolution graphics.

Printing speed is 50 characters per
second, with 32 characters per line and
9 lines per vertical inch.

ZX Microdrive - coming soon

Each Microdrive will hold up to 100K
bytes on a single interchangeable
microfloppy — with a transfer rate of
16K bytes per second. And you'll be
able to connect up to 8 ZX Microdrives
to your ZX Spectrum - they're available
later this year, for around £50.

-..the quality of the colour display is excellent”. ropular Computing Weekly.
“The graphics facilities are great fun’. personal Computer World,
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...the Spectrum is way ahead of its competitors” your computer.

“The world's best
personal computer
forunder £500" .

Cloie S

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 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.

Ssinci=ir-
ZX Spectrum

Sinclair Research Ltd,
Stanhope Road, Camberley, Surrey,
GU15 3PS. Tel: Camberley (0276) 685311.

[ To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. order |
Qty Item Code Itemprice Total  Please tickif you require a VAT receipt O

l £ £ *| enclose a cheque/postal order payable to Sinclair '

I Sinclair ZX Spectrum - Research Ltd for £ I
16K RAM version 100 125.00 *Please charge to my Access/Barclaycard/Trustcard

I Sinclair ZX Spectrum - accountno Please print |

| 48K RAM version 101 175.00 TR ey Tl
SiHclgl 2K Brinter 20005 *Please delete/complete as applicable.

I Printer paper

| (pack of 5rolls) 16 11.95 [:Me/Mrs/Miss - [ 5 |l o ] el I
Postage and packing | Address: {1 Ak L ilate el el

I orders under £100 28 2.95 l
orders over £100 29 4.95 Loldes] bl S el o Rl s e S 0]

I TOTAL & R O e P PR B R R R T I

0




