This Week

Vic20 software

Do you know enough to
play Mastermind? Mike
Grace looks at some of the
latest offerings from
Commodore for the
unexpanded Vic20. See
page 12.

Dragon owners

How does the Dragon
compare with the ZX81?
Simon Owen presents his
conclusions, and a couple
of Dragon pattern routines
on page 26.

Tape Duplicating

The ins and outs of making
software cassettes. David
Kelly visits the Tape
Duplicating Company to
find out how cassettes are
made. See page 10.

Spectrum programs
How to structure your
programs — the key to
writing good software. See
page 24.

ZX81 radio log

A directory program that
lets you keep an index of
all your calls. See page 8.

Computer Swap
01-930 3266

Free readers entries to buy
or sell a computer.

Ring 01-930 3266 and give
us the details.

SPECTRUM 48K. £180. Tel: Wantage
67778.

ZX81 2K cassptte player + five casset-
tes + three books. £55 ono. Tel:
061-790 7223.

VIC20, cassette deck, super expander,
cartridge and joystick, £170. Tel: 0274
677667.
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Tohy Clérke, Dragon Data’s Méhaging Director Hesignate.

WEEKLY,

Dragon in forced
sale by Mettoy

METTOY, the toy manufac-
turing giant, has been forced
to sell its successful Dragon
microcomputer development.

A six-partner consortium
has contributed to create a
new company, Dragon Data
Ltd. The present managing
director of Dragon, Tony
Clarke, is retained as manag-
ing director designate.

Mettoy will continue to hold
an 18.61 percent interest in
Dragon Data.

19K VIC20 + C2M unit, under guaran-
tee, also one book. £230 ono. Tel :
0234-46394.

HEWLETT PACKARD, HP, 41C, prin-
ter, cardreader, wand, three-memory
module, three applications module.
£475. Tel: Bognor Regis 864021.

SHARP PC1500, colour printer-plotter,
8K Ram. £275. Tel: Bognor Regis
864021.

8K PET + intravel cassette deck,
much software including many games.
£200. Tel: 01-940 2077.

SINCLAIR ZX81, 16K with power
supply, leads and box, £50. Tel: Brent-
wood 216757.

In the last three years Met-
toy has accumulated losses of
more than £11.5m — resulting
from the collapse of its toys
business. Sale of Dragon — its
one profitable subsidiary — is
a bitter blow to the company’s
hopes of an early recovery.

Mettoy realises some
£900,000 from the deal, which
will go to offset losses in the
first nine months of 1982 of
over £2.5m.

See page 5

machine from
Atari

ATARI has launched a new
games machine in the US.

Called the Advanced Video
Entertainment System
(AVES)), it was first shown as
the Atari 5200 in Chicago in
June.

The machine is a develop-
ment of Atari’s present VCS
system with 16K Ram and
improved graphics capabili-
ties. It can also reproduce
speech and a wide range of
games sound effects.

Atari spokesman John Dean
explained: ‘“Each machine
comes with two universal con-
trollers — a combination of
joystick, paddle and key-
board. They have 360° man-
oeuvrability and four firing
buttons (two on each side).”
The AVES features a pause
facility, allowing the game in
play to be halted and later
resumed.

The machine is now on sale
in America and has been laun-
ched with the full range of
Atari software.

The AVES will be launched
in the UK late in 1983. Price
has yet to be decided.

DRAGON 32 SOFTWARE

Cassette of Programs including Earth De-
fence, Bars, Cross Hatch, Titles, Swapshop,
Moire, Visibubble, Circles, Circol, Spiral,
Musical Keyboard, Photographic, Motoring
Costs, Tacmogram, Reactance, Pools, Video
and Index.
£4.95 inc p&p
VIDEO PRODUCTIONS, DEPT POC
11 FLORDON ROAD, NEWTON FLOTMAN
NORWICH NR15 10X

ZX81 + 16K + Fuller keyboard, books

and cassettes. All for £75. L. Pancuk, -

42 St Kilda Road, London W13.

PET 2001 8K, integral cassette and
screen, with software, manuals, etc,
£200. Tel: 01-542 4589 (eves).

SPECTRUM & SHARP
MZ-80A MZ-80K
SOFTWARE LIBRARY

Low cost weekly hire from only 50p.
C i ilabl

FREE. covering games, languages and
utilities. New titles are constantly being
added. Send stamp for your catalogue
now (please state machine).

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

. ZX81 16K plus £30 software. £65 ono.

Tel: 0284 64738 (eves/weekends).
Continued on page 28

WE GIVE YOU MORE —EVERY THURSDAY




100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI 560 &

ATARI PRICES REDUCED!
We at Silica Shop are pleased to announce some

fantastic reductions in the prices of the Atari 400/800

personal computers. We believe that the Atari at its
new price will become the U.K.’s most popular per-
sonal computer and have therefore set up the Silica

Atari Users Club. This club already has a library of
-over 500 programs and with your purchase of a 400
or 800 computer we will give you the first 100 free of

charge. There are also over 350 professionally writ-
ten games and utility programs, some are listed
below. Complete the reply coupon and we'll send
you full details. Alternatively give us a ring on 01-301
1111 or 01-309 1111.

o £199
aanoo £248

ATARI 800
with 16K

400/800 SOFTWARE & PERIPHERALS

Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages.

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list
as well as details on our users club.

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

Mountain Shoot BUSINESS DYNACOMP Maths-Tac-Toe Scram Castle Sleazy Adventure  Jawbreaker
Rearguard Calculator Alpha Fighter Metric & Prob Solvg States & Capitals  Centurion Solitaire Mission Asteroid  ALDS fro~ Atari
Star Flite Database Managemt  Chompelo Mugwump Touch Typing Checker King Space Chase uskattack Assembier Editor
Sunday Golf Decision Maker Crystals Music Terms/Notatn Chinese Puzzle ace Trek Threshold Dsembler (APX)
Gre Forest Fire Musical Computer ~ EMI SOETWARE  Codecracker Sultans Palace Ulysses/Golden FI  Microsoft Basic
AUTOMATED Intruder Alert My First Alphabet  British Heritage Comedy Diskette  Tact Trek Wizard & Princess  Pascal (APX)
SIM IONS jan Monarch Number Blast Cribbage/Dominoes Terry Pilot (Consumer)
Crush Crumble Cmp Mort & Loan Anal Polycalc Darts Doy Wizards Gold PERIPHERALS  Pilot (Educator)
Datestones of Ryn  Nominal Ledger Presidents Of US.  European Scene Jig Wizards Revenge  Centronics Printers  Programming Kit
Payroll Nominoes Jigsaw  Quiz Master Hickory Dickory ownhil Disk Drive
Personal Finl Mgmt  Rings of The Emp  Starware Humpty Dumpty ron ENTERTAINMENT Epsom Printers SANTA CRUZ
Rescue at Rigel Purchase Ledger  Space Tilt Stereo 30 Graphics Jumbo Jet Lander i rogram Recorder  Basics of Animation
Ricochet Sales Ledger Space Trap Three R Math Sys  Snooker & Billiards ~Graphics/Sound  Asteraids RS232 Interface  Bobs Business
Star Warrior Statistics 1 Stud Poker Video Math Flash  Submarine Commdr Jax-O0 Basketball Thermal Printer  Display Lists
Temple of Apshai  Stock Control Triple Blockade  Wordmaker Super Cubes & Tilt  Jukebox 16K Memory RAM  Graphics Machine
Upper Reaches Aps ink 1 Tournament Pool  Lookahead 32K Memory RAM  Kids 1
Vi EDUCATION EDUCATION Memory Match Horizontal Scrolling
from APX ENTERTAINMENT Mi PERSONAL INT  Master Memory Map
from APX Mini Word Processor
Alien Egg Outlaw/Howitzer Adv Music System  Page Flipping
Conv Italian Anthill Presche e Banner Generator  Player Missile Gr
Blackjack Tutor  Player Piano
Going To e Dogs  Sounds
DOS Utilties List Hickory Dickory &Caps  Babel Ri Video Easel Keyboard Organ  Vertical Scrolling
DOS2 Manual H Inst Comptg Dem  Hangman Blackjack Casino  Reversi Il Morse Code Tutor
Galactic Empire  Misc Atari Books  Sands Of Mars Lemonade Invit To Prog 1/2/3  Block Buster salmon Run ON LINESYSTEMS Personal Fitness Prg  SILICA CLUB
Galactic Trader Op System Listing ~ Waterloo Letter Kingdom Block ‘Em 747 Landing Simul  Crossfire Player Piano Over 500 programs
Fi

n
Lunar Lander Wiley Manual World War 111 Mapware Music Composer  Bumper Pool Seven Card Stud r Sketchpad ‘writs for details
I L] ‘ . I
a

For free brachures and reviews on our range of slectronic products
elephor v by

BOOKS Weekly Planner

Basic Ref Manual _ Word Processor Algicalc Conv French
Atlas of Canada Conv n
Cubbyhole:

No9 Ghost

No 10 Sav Island 1 CRYSTALWARE s

No11Savisiand2 Compute Magazine ~Beneath The Pyram _Elementary Biology Conv Spanish Attan

No 12 Golden Voy  De Re Atari Fi Frogmaster Energy Czar Avalanche
tilitie:

FREE LITERATURE
| am interested in purchasing an Atari 400/800 computer o, “I
and would like to receive copies of your brochures and . Ly i
test reports as well as your price list covering all of the > " ||l
il

Y number. and order requi ynts and leave the rest 10 us. Pos
ki s FREE OF CHARGE n the UK. Express 24 hour Gelvary avaiani st an
Saanan! cha
S SO DEMNSTRATION FACIITIES — we proide ful facites st our hop
o oo 1o Saturday Sam 10 5300 (ciosing Thorsaey. 15,

available Hardware and Software: -, joods direct to

i or
BACK"UNDERTAKING. — it you are toally
[ BT R e o ¢ deys O

I' CL0V 800, v wr o spacini moi rder company nd are bl 10

ek
Name il

Scheme 10 irade in many mal
@ COMPETITIVE PRICES — out prices.

Address ... = s by % ) b ‘never knowingly undersold. ormelh
oy I R
. 3 ""m r oy S e e
I cheo e crvat ove 2. 240
fosteode s 3 ' < : SILICA SHOP LIMITED
DEPT PCWK 1182 DEPT PCWK 1182, 1-4 The Mews. Hatherley Road, Sidcup.

Kent DA14 1DX. Telephone 01-301 1111 or 01-308 1111
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Subscriptions

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

How to submit articles

Articles which are submitted for publication
should not be more than 1,000 words long. The
articles, and any accempanying programs,
should be original. It is breaking the law of
copyright to copy programs out of other maga-
zines and submit them here — so please do not
be tempted.

All submissions should be typed and a double
space should be left between each line. Please
leave wide margins.

Programs should, whenever possible, be
computer printed.

\We cannot guarantee to return every submit-
ted article or program, so please keep a copy. If
you want to have your program returned you
must include a stamped, addressed envelope.

Accuracy
Popular Computing Weekly cannot accept any
responsibility for any errors in programs we

publish, although we will always try our best to
make sure programs work. .

This Week

News 5
Dragon sale, Commodore 64 delayed,
BBC Forth, Torch modem.

Letters 7
Re-inventing the wheel, Wired for sound.
QSO 8
A utility program for the 16K ZX81.

Street Life 10

David Kelly talks to Neil Hooper of The
Tape Duplication Company.

r*BEBLER

Reviews 12
Mike Grace looks at the latest Vic20
software.

Open Forum 14
Six pages of your programs.
Programming 23

More memory saving techniques on the
ZX81 by John Durst.

Spectrum 24

Structured programming by John
Scriven.

Machine Code 25

The end is nigh.

Dragon

Simon Owen on the pros and cons of
being a Dragon owner.

26

Peek & poke 27

Your questions answered.

form below, cut it out and give it to your newsagent.

Name

Your local newsagent needs your support

Your local newsagent can keep a copy of Popular Computing Weekly for you. All you have to do is fill in the

Please reserve me a copy of Popular Computing Weekly.

With Christmas fast approaching,
many parents will be wondering what
presents to buy for their children.
Microcomputers are likely to figure
prominently alongside the more tradi-
tional train sets, bicycles and toy
soldiers.

Children are much more
discriminating now than they were
even 10 years ago. A micro on which
they can play PacMan and Space
Invaders is far more attractive than
blow football or Monopoly, though it is
also more expensive. |

The boom in the micro market has
to some extent coincided with a de-
cline in the established toy making
industry. Meccano is no more and a
number of other toy manufacturers are
struggling.

A few of the more far-sighted toy
companies have already branched out
into microcomputers and television
games centres. Mettoy set up Dragon
Data as a subsidiary and is already
reaping the benefits. Mattel has laun-
ched its Intellivision system and Phil-
lips has a similar system on the
stocks.

The result is likely to be a rise in
micro sales in the run-up to Christmas.
Equally important, software houses
may find there is an increased de-
mand for their programs.

Next Thursday

Can you escape from the Deneb sys-
tem? How many starships can you
destroy? Can you avoid blowing up the
universe? Find out in Star Fighter — a
new game for the unexpanded Vic20.

Also next week, Tim Langdell pre-
sents the first review of the Camputers
Lynx — a micro for both home and
office.

Other features include our regular
Spectrum and Dragon pages, our con-
tinuing series on machine code and an
interview with Tony Clarke of Dragon.
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Scramble tor v spectm
MIRHUGEN =45
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High-speed arcade game

- easily the fastest gvailable.
Thrust, alttude, fire an
bomb controls

For 16K or 48K Spectrum

Plus Mikro-Gen games for your ZX81
Space Invaders % Breakout * Bomber  Frog
Paxman % Sorcerer's Castle * DeBug (Disassembler/Monitor)

AI‘\ on cassette, with library ca:e UN LY £395 EAcH

Wite for full details of the Mikro-Gen range of progr d add-on
available from local stockists or direct from the manufacturers (please make
cheques/PO s payable to Mikio-Gen and add 40p post & packing) Suppliers of Software to Sinclair

VITRGIEN

24 Agar Crescent Bracknell Berks RG12 2BK Tel: Bracknell (0344) 27317

48K 3D MAZENTURE: This fast machine code game is both a
3-D maze and adventure in one. Highly recommended and
excellent value for only £4.95. (48K Spectrums only).

16K THE ZOLAN ADVENTURE: A full adventure in 16K:
probably the best around — only £4.95.

FOR 48K SPECTRUMS: £8.95
— WITH MANUAL —

Ever wished you could wave a magic wand and turn your BASIC
program into a machine code one? Now you can! (well aimost). The
Compiler allows you to write programs using up to 80% of Spectrum
BASIC and then turns it into a machine code version in just seconds.
Complete with explanatory manual by Tim Langdell!

WRITERS! why not let us market your software for any computer. We

pay the highest royalties and market both from London and our office in

Los Angeles.

ABERSOF T

7 MAESAFALLEN, BOW ST, DYFED, SY24 5BA

ZX81 & Spectrum
Games

Chess 1.4: Ten levels m/c graphic screen display.
16K ZX81 £8.95

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

16K ZX81 £4.45

Mazeman: A fast action m/c game that reproduces the
spirit of the original. The Spectrum version includes
excellent graphics.

16K ZX81 £4.45 — Spectrum £4.95

Adventure 1: Based on the original game by Crowther,

this game was the start of the Adventure craze. Reviewed

Sinclair User, issue 2. Features Save game routine as the
game can literally take months to complete.

16K ZX81 £8.95 — 48K Spectrum £9.95

We have full stock of all programs and supply by return of post
(which is included in the price)

‘¥23S
‘NIL40S

A puag

uopuo ‘peoy paixoi) 62Z¢€
01 siepio |eysod 10 sanbayd Ino.

. Tim Langdell .

Just out from Century/Personal Computer World and available
from SOFTEK. Whether you are just beginning or have had
some experience with computers, Tim Langdell’s book is for
you. It covers everything from an introduction to program-
ming, through discussions of graphic art, education, busiess
uses, and games writing to an introduction to machine code
and hardware modifications. Packed with programs, routines
and many hints and ideas. £4.95

POPULAR COMPUTING WEEKLY




News Desk : 01-930 3271

SALE of the Dragon venture
to a six-partner consortium
will enable an ambitious de-
velopment programme, plan-
ned for the machine, to con-
tinue.

In the deal, the new Dragon
Data Ltd will receive £2.4m in
equity and loan stock. Own-
ership of Dragon Data is split
as follows: Prutec (40.74 per-
cent), the Welsh Development

Vic rallies as
64 launch
falters

LAUNCH of the Commodore
64 microcomputer has been
delayed.

It now looks as if the 64 will
not go on sale in the UK until
at least the middle of Decem-
ber and possibly not until
spring next year.

The Vic20 will not now be
withdrawn, as originally plan-
ned, and will continue to be
sold in the UK in 1983.

More than 1m Vic20s have
now been sold worldwide —
800,000 to the US. Jack Tra-
miel predicts that Commodore
will sell a further 400,000 Vics
in America before Christmas.

Still waiting,
but listening

IN the past, ringing Sinclair’s
{mail-order company in Cam-
berley has rarely been a
pleasurable experience.

All that has now changed. A
machine has now been instal-
led which plays you music
while waiting for your enquiry
to be dealt with.

Among the tunes on offer
are Ray Charles singing
“I Can’t Stop Loving ‘You”
and Stevie Wonder singing
“Sunshine of My Life”

Sth ZX Microfair
DECEMBER 18 will see the
Fifth ZX Microfair, held once
again at the New Horticultural
Hall, Greycoat Street, Lon-
don.

The show will be open from
10 am to 6 pm. For further
details contact Mike Johnston,
71 Park Lane, Tottenham,
London N17.

Dragon grows =
on Prutec diet »

Agency (22.12 percent), Met-
toy (18.61 percent), National
Water Council, Fountain De-
velopment Capital Fund and
F & C Enterprise Trust (16.53
percent) and Dragon directors
(2 percent).

The company plans to pro-
duce more than 200,000 micro-
computers in 1983 and the
cash will be used to fund the
necessary expansion. It was
this growth that Mettoy could
not afford to undertake that
prompted the sale.

Dragon will now be moving
from the Mettoy factory in
Swansea to premises provided
by the Welsh Development
Agency, possibly near Port
Talbot. Within the next few
months the number of staff
employed by Dragon — cur-
rently 60 — will double.

Tony Clark, Dragon’s man-
aging director, sees a rosy fu-
ture for the company. “Dra-
gon has had a very substantial
influx of cash and we shall be
taking a great deal of manufac-
turing and distribution skills
with us from Mettoy.”

At present the printed-
circuit boards for the Dragon
32 microcomputer are assem-
bled by Race Electronics in
Llantrisant. Manufacture of

the cases, assembly of the
boards and cases, and quality
control are all performed by
Mettoy.

Mettoy will continue to
manufacture the plastic
mouldings for the machine,
but final assembly and testing
will now be carried out by
Dragon Data.

Tony Clarke commented:
“By the middle of next year
Dragon hopes to be able to
assemble 50 percent of the
printed-circuit boards. Mettoy
will continue to carry out sub-
contract work for us in the
forseeable future — providing
their price is right.”

The new line-up at the top
of Dragon Data will be: Tony
Clarke (Managing Director),
Richard Wadman (Sales and
Marketing Director), Derek
Williams (Technical Director)
and Morris Wilde (Manufac-
turing and Engineering Direc-
tor).

Following the sale, Mettoy,
which employs more than
2,000 workers, must consoli-
date its traditional toy in-
terests in an effort to reduce its
continuing heavy losses. Met-
toy retains an option to buy
back up to 35 percent share
of Dragon in 1984-85.

Sinclair in
vouchers
mix-up

CONFUSION has arisen over
the £10 discount vouchers
being given away by Sinclair
Research to purchasers of the
Spectrum microcomputer.

Customers who have
ordered more than one
machine in the same order
have complained that they
have received only one
voucher.

Jaeserv, Sinclair’s mail-
order company, confirmed this
policy. Their supervisor com-
mented: “If more than one
machine is going to the same
address, then the customer
will only receive one voucher.”

A spokesman for Sinclair
Research explained ‘““The
order processing computer
generates one voucher per
order. If a customer who
ordered more than one
machine comes back to us —
either by telephone or letter —
we will send out the balance of

the vouchers.

“There is absolutely no in-
tention to deceive,” he added.

Taking a horizontal view

FOR those who find the 32-
character width of the ZX
Printer restricting, there is
now a solution.

Using the software de-
veloped by Crommax, it is
possible to print lengthways
down the ZX Printer paper —

rather than widthways. Up to
32 lines can be printed, of
whatever length defined by the
user.

The program — ZX Lprint
— is available on cassette,
price £3.95 from Crommax, 25
Favart Road, London SW6.

BBC goes Forth

LEVEL 9 Computing has
announced a version of Forth
for the BBC Models A and B
microcomputers.

The rq Forth compiler is
supplied on cassette complete
with a 70-page manual. A full
screen editor is included and
260 primary commands are
provided. Further functions
can — as is usual with Forth —
be easily defined.

The cassette costs £15 and is
available from Level 9 Com-
puting, 229 Hughenden Road,
High Wycombe, Bucks.

Torch modem

approved

TORCH Computers has
obtained permission from
British Telecom to connect its
modem unit to the telephone
network.

Based around circuit boards
manufactured by Acorn, the
Torch computer now becomes
the first machine to gain such
approval.

Further information is avail-
able from Torch Computers,
Abberley House, Great Shel-
ford, Cambridge.

Rumbelows’
aggressive

marketing
RUMBELOWS normally sell
the Commodore Vic20 micro-
computer for £169.99.

But as a special offer they
are now selling the machine
at £139.99 — providing you
part-exchange your old Sinc-
lair computer or tv game. As
they say in the advertisement:
“What more could you expect
from Rumbelows?”

A

MELBOURNE

has tied up a deal with the
Tolkien Estate to produce
an adventure game for the
48K Spectrum featuring
characters from the book
“The Hobbit”.

The planned package will
include a copy of the book
and will go on sale in De-
cember.

11 NOVEMBER 1982




g

A

THE ADVENTURE GAME THAT'S FOR REAL i

£6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM
(18K ZX81 VERSION NOW AVA|

SPECTRUM ARCADE PACK

CITY BOMBER, POLECAT, BREAKOUT, ;
SUBHUNT, CRAZY RACE, FRUIT MACHINE, £5 00
MISSILE COMMANDER, AND LUNAR LANDING -

8 Brilliant Games for only £5.00, incl. p&p

Available now in good computer shops,
and mail order from

ARCADE AGE

184 Market Street, Hyde, Cheshire

PLYMOUTH COMPUTERS

83 EXETER STREET, PLYMOUTH
DEVON 0752 23042

STAR BARGAINS!!!

¥ EPSON MX80 FT111 PRINTER

£356.50
s« DRAGON 32 £189.50
¥ MZ80A DUSTCOVER £6.90
+ DRAGON 32 DUSTCOVER £4.90
¥ EPSON MX80 DUSTCOVER £4.90

DUSTCOVERS ARE BUFF — PVC FINISHED — QUALITY

NO HIDDEN EXTRAS IN OUR PRICES
ALL INCLUDE VAT AND CARRIAGE

MZ80A CHRISTMAS BUYERS
RING NOW FOR BEST PRICE

ACCESS o VISA ® DINERS e AMEX ® CHEQUES e POSTAL ORDERS

-

"Make the most of
\your pocket computer

[, new books .. _.....for DRAGON 32
1 101 program tips & tricks £6.95 'l
1 55 programs home/ school/office £6.95 |
! color computer graphics........ £795 |

Add 50p per book post & packing (max. £1.50) |
| new software _..for SHARP P€1500 !

| World Exclusive! NEW Business Programs

|
|
|
|

/N

| from GEMINI _Silicon Notebook £19.95
| Executive Suite (6 programs) . ...£29.95
I New Idea............ : Ideal Gift

N i = =

'| At last - no more tape-loading problems!
\ SHARP PC152 cassette tape recorder
> purpose built for computers only £39.93/
63

N\

Send cash, cheque, Access or Visa Card No. Ask for our
New FREE pocket brochure. Trade enquiries welcome anytime

ELKAN ELECTRONICS (Dept. POP)

FREEPOST, 28 Bury New Road, Prestwich, Manchester M25 6LZ or telephone
061-798-7613 (24 hr. service). See full list on Prestel 258-2022

We specialise in pockets!

POPULAR COMPUTING WEEKLY
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LETTERS

Exchange
and Mart

Iwonder if any of your read-
ers can help me to obtain a
copy of Popular Computing
Weekly, July 1, as I need this
to complete my collection of
your magazine.

In exchange I can offer a
number of my own “‘video art”
programs for the Vic20 with
Super expander cartridge.

Cpl D P Morgan
24269328
3 Squadron

ly propagate them, you are

yourself in danger of alienat-

ing a small proportion of your
readership.

Michael Hodgkins

3 Rimsdale Walk

Ladybridge

Bolton

Lancashire BL3 4TT

Despite your unfortunate ex-
perience, and those of other
frustrated Spectrum buyers, I
do not think Sinclair’s utter-
ances are deliberately intended
to mislead people. Sinclair has
found itself in its current mess

9 Signal Regi t
BFPO 58

Customer
complaints

bout two weeks ago I

wrote to you, enclosing a
copy of a letter I had sent to
Clive Sinclair. In the letter I
complained about the ridicu-
lously long delivery wait for the
48K Spectrum together with
the constant misrepresentation
by Sinclair about the clearance
of the backlog. It is now 16
weeks since my order was ack-
nowledged (which in turn was
a further two weeks since it
was received). When I rang
Sinclair yesterday I was given
for the umpteenth time “about
another three weeks”.

It is therefore disappointing
to find that once again you
have fallen into the trap of
helping to give credence to
Sinclair’s FALSE propaganda.
You reported on page 5 of
your September 30 issue the
claim that the backlog would
be cleared by the middle of
October. ‘“‘About three
weeks” means, in Sinclair Lan-
guage, that they really have no
idea when delivery will take
place. Even if it was three
weeks, this would still take it
to after the middle of October.

When you consider that my
order was placed at the end of
May (and there must be hun-
dreds in the waiting list behind
me), it is evident that there
was never even the remotest
possibility that the whole
backlog would be cleared by
the middle of October. While 1
appreciate that you print in
good faith information re-
ceived by you, it must surely
be obvious to you by now that
Sinclair’s utterances are mere-
ly intended to mislead people
instead of giving the true posi-
tion. By continuing to regular-

by pr ing a product which
it subsequently found it could
not deliver within the stated 28
days.

There are a number of
reasons why Sinclair is unable
to deliver the Spectrum on

hedule, mainly technical
Since the beginning, we have
reported on the problems Sin-
clair has had with quality con-
trol, the additional 32K Ram
and most recently the redesign
of the Spectrum’s printed cir-
cuit board.

Sinclair has issued a number
of statements on delivery times
for the Spectrum. Unfortu-
nately, further production
problems have meant further
delays.

Sinclair is aware of the dam-
age these delays are causing to
his reputation, and the fact
that he is losing customers to
competing manufacturers.

If it is any consolation, the
backlog for 16K machines does
seem to be shortening. It is
largely the 48K customers who
are reporting horror story de-
lays of 16, 17 and even 19
weeks.

And he pulled

out a plum

Nigel Searle says that Sinclair
has tried to respond with
letters to aggrieved customers
but that it was very difficult.

Rubbish!

Further, Sinclair has spent an
absolute fortune in customer
service.

Spherical objects!

Facts: Since ordering a 48K
Spectrum in May, by Teledata,
I have received only two letters
from the company. Neither let-
ter was at all reassur-
ing, helpful or informative
and the postal charge, 31 pence,
is hardly a fortune. Now, some
4Y> months later, I still await
delivery of the machine despite

numerous telephone calls to
Camberley.

Small wonder, then, that  am
inclined to get annoyed by talk
of the delays being over, of the
backlog being cleared, of ex-
cuses like “we didn’t think”,
factory holidays, minor produc-
tion problems. Small wonder,
then, that Trading Standards
Offices up and down the coun-
try have Sinclair on their com-
plaints files, that the Advertis-
ing Standards Authority is in-
vestigating, that other consumer
interests, including the Office of
Fair Trading, are becoming in-
volved.

Sinclair may be a “technology
driven company”. However, if
the company is to remain in
business it needs to considerably
improve its flagging public im-
age, to improve its appalling
customer service record, both
for new sales and for repairs of
faults.

Mr Sinclair, I suggest, needs
to pull his finger out!

Gerry Luff

19 Charlock Way
Burpham
Guildford
Surrey GU1 1YB

Amplifying
Spectrum

I have discovered a very sim-
ple method of amplifying the
sound output from the ZX
Spectrum. All you need is your
tape recorder and cas-
sette leads, no expensive add-
ons are required. Simply plug in
the microphone lead and dis-
connect the earphone lead, then
remove the tape from the recor-
der and press the play button.
All the sounds made by the
Spectrum’s internal speaker will
now be echoed at the recorder’s
speaker and you can adjust the
volume and tone controls.
There is some background noise
caused by the recorder itself,
but what do you want for no-
thing? T use a Prinz TR 225
recorder.

On a different subject, you
announced in the October 14
edition of Popular Computing
Weekly that Prism are building
a new range of software for the
ZX81. Could you please tell me
how to get in touch with them?

A Laird

9 Franklin Road
Saltcoats

Ayrshire KA21 SAT

Prism Microproducts is based at
30-31 Islington Green, London

N1 8BJ (Telephone 01-359
7481).

‘Antipodean’s
pleasure

Came across your magazine
while browsing about the
local newsagent.

Being the owner of a ZX81
(with 16K memopak) I prompt-
ly purchased the magazine,
went home and thrashed into
the programs there-in.

What joy to see so many
goodies aimed at the ZX81
computer. Most software avail-
able here is aimed at the “other
mobs”.

I have ordered all the back
issues, and will continue to col-
lect the future ones. Keep up
the excellent standard won’t
you?

PS. Letters from readers
would be welcome.

Kevin Thomas

11 Joan Avenue
Glengowrie

South Australia 5044

Reinventing
the wheel

n the correspondence with
W. McLaren and his cube
root program, you are re-
inventing the wheel. Uncle
Clive has given us a direct
routine for cube or any other
roots. Just swot up on the laws
of indicies and use “to the
power of” key (shift H).
10 INPUT Y
20 PRINT Y**(1/3)
30 GOTO 10
The general statement is
Y** (1/n) which will give the
nth root of Y.
Y+*—n will give you the reciprocal of
Yot
¥
Y#x(—1/n) will give the reciprocal of
nVYorl
nvyY
This facility will also con-
firm the truth of the statement
Y0 = 1, a result which could be
disconcerting in the middle of
an equation and may prompt
some users to complain about
a faulty Rom.
Les Parselle
Llechryd.
Cardigan
Dyfed
SA43 2NR

If you have an opinion you
want to express, or have spot-
ted an error that needs cor-
recting, write to: Letters,
Popular Computing Weekly,
Hobhouse Court, 19 Whit-
comb Street, London WC2.
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Radio Log

A directory program for 16K ZX81 by Anthony Briggs

One of the requirements of the amateur
transmitting licence is. that you should
keep a permanent written log of all radio
contacts, complete with dates, times, call-
signs, wavelengths, etc.

Many amateurs, however, keep in addi-
tion, a separate card index of contacts so
they can tell quickly if a contact is a fresh
one. QSO was designed as a computer
‘card index’ which would allow me to:

(i) Check to see if a callsign was already
logged.

(i) Enter it if necessary with appropriate
details, name, town, latest date of
contact and other information.

(iii) Modify entries as necessary.

(iv) Enter a ‘backlog’ of callsigns at one
go. .

(v) Print a sorted list of all entries.

QSO is designed for 150 entries, but the
only limitation on this, and the size of the
entries, is the memory available.

To enter, type in the program as listed.
Run is to set dimensions. When the menu
appears, type in ‘L. This is the ‘hidden’
code which lists the program when you
wish to break it. Now, delete lines up to,
but not including 100. ?

To use the program type in Goto 100.

The program can be Saved from the
menu, complete with entries and will Run
automatically on Loading.

NB. Although QSO is designed for radio
enthusiasts, it can easily be adapted for
anyone who wants an index program.
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very prospective software company

has come up against this problem at
some time or another. You have just
written the best computer program on the
‘planet. Now what do you do with it?

If you want to sell it, it will need to be
copied. There are surprisingly few com-
panies that have the facilities to produce
large quantities of computer cassettes —
one of these is the Tape Duplicating
Company, based in Islington, London.
They handle work for many of the major
companies and November will see them
produce close on am software cassettes.

Yet, it is only by a series of happy
accidents that they have come to be
involved in this type of work at all.

Neil Hooper runs their computer divi-
sion. After leaving school he joined Barc-
lays Bank. Posted to Cross Keys in South
Wales he soon became restive. Moving
jobs, he worked first as a disc jockey at
Tiffany’s in Rotherham and then as a writer
for the IPC Melody Maker spin-off Musi-
cians Only. This job only lasted 18 months
before the publication folded, and he found
himself without work.

Neil lived quite close to Tape Duplicat-
ing. He just wandered in one day and they
offered him a job on the strength of his
knowledge of the music-business.

At this time Tape Duplicating did no
computer work. That side of things started
in November 1981. Explains Neil: “John
Patterson of Silversoft just came in off the
street and said ‘Do you copy microcompu-
ter cassettes — | found you in yellow
pages.’

“My first reaction was enthusiastic. It
was just luck. | was, at that time, the only
person in the company who was a micro-

Neil Hooper with his array of signal processing machines.

From the Bachelors to
Bug-Byte and Bach

David Kelly talks to Neil Hooper of the Tape Duplicating Company

Street Life Street Life Street Life Street Life Street Life Street Life

computer enthusiast. A friend on Musi-
cians Only had introduced me to his Tandy
Level 1, and ever since then | had been
hooked. | told John that we’d have a go.”

At this point there were no ground rules
for duplicating software cassettes. Up until
then the UK home computer market had
been a cottage industry.

“The ZX81 was our entry,” says Neil.
“People we talked to said if you could get
less than a 25 percent rejection rate then

Cutting out and loading.

you were doing well. This horrified me. |
thought ‘If we can’t do better than that then
we don't want to know.” "

Neil agreed to do some trials with the
tapes supplied by Silversoft and the results
were encouraging. This was in November
in the height of the audio season and
everything was jumping for Christmas
1981. So any further plans were shelved
until the New Year. In January the com-
pany bought a ZX81 and a Ram pack.

“When we looked at whether we wanted
to get into computer tape duplication we
discovered that we were ideally set up to
do it,” says Neil. “We had the right
equipment — purely by chance. With very
little adjustment we could improve our

tolerances to the necessary levels. If we
hadn't been able to do it so easily | don’t
suppose we would have got into it — now
is not the right time to start a huge
investment in machinery — particularly
then, for a market which at that time did not
even exist.

“These days we do quite a lot of signal
processing to ensure the quality of our
recordings, and our record is pretty well
perfect. Now that the market is increasing-
ly retail orientated, our customers have to
be sure we will do a good job because
quite often the tapes go straight into
distribution after leaving our factory.

“We do work for most of the well-known
companies, 51 in total — including Quick-
silva, Bug-Byte, Commodore, Sinclair and
Grundy. So far we have done 226 cassette
programs, of all types — games, business
packages and utilities. But we had another
four masters in this morning. The equip-
ment we have means we can cope with
programs for the ZX81, Spectrum, Vic20,
Dragon, NewBrain, Commodore 64, Tan-
dy, Sharp and almost anything else. We
can do the Atari, but it is a small market
since most of the software is Rom based.”

Tapes are copied end-to-end, recorded
many times on reels of cassette tape over
1Y2 miles long. The recorded reel is then
cut into the cassette cases after recording.
This is better than in-cassette copying,
where recording takes place after the tape
has been loaded into the cases. The
recording takes place at many times the
normal playing speed and in-cassette
copying is of inferior quality because the
cassettes are not designed to operate
smoothly at high speeds.

Computer tape duplicating brings its
own special problems. But it does have the
advantage that the frequency range of the
computer signal is in a narrow region — up
to 3 or 4 KHz (a typical audio signal could
be as high as 16KHz.) A disadvantage is
that the tape quality has to be high. Tape
drop-out — small imperfections in the
magnetic coating of the tape — which
would be tolerable on an audio cassette,
are unacceptable on a computer tape.

The duplicating process has nine steps:
(1) Signal processing. The computer
program is dumped from the tape supplied
by the software house on to 4" tape.

At this stage the signal is processed so
that, after duplicating, the wave-form will
be suitable to allow easy loading of the
program. Domestic recorders are often
badly aligned, so the loading process must
be made as uncritical as possible.

(2) Mastering. The V4" tape is copied on to
a 1" master.

(3) Master loop. The 1” master is formed
into an endless loop by joining the ends
together. The 1” loop is loaded into 1 of 5
master recording units and is driven round
at 240" per second. The output is then
used to record on to the cassette tape. A
typical computer program master is run
through the master unit’s play heads once
every 5 to 10 seconds. Each time the join
in the tape comes round a small audio blip
is transferred on to the cassette tapes
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Loading the empty cassettes.

being recorded — this is the cue tone.

(4) Recording. The output from the master
recorder is transferred to up to 14 slave
units. These carry the cassette tape in the
form of “pancakes” 8,500 feet long. The
cassette tape is run at 64 times the normal
playing speed and more than 150 duplica-
tions are made every minute.

(5) Checking recording. From each batch
of pancakes recorded, the final one is
checked to ensure that the slave has been
correctly set-up and the recording level is
verified.

(6) Checking loading. This last recording
from the pancake is then cut out into a
cassette case and the loading characteris-
tics of the tape on the computer are
checked.

(7) Cutting out. If these two quality checks
are passed the pancakes are taken down-
stairs to be cut out into the cassettes. Here
the tape from the pancake is married with
what are called COs — cassettes contain-
ing only leader. The leader is drawn part
across the cassette, is cut, and one pro-
gram length off the pancake is spliced and
wound in. The sections are cut off the
pancake using the tones (put on by the
gap in the master) to determine the begin-
ning and end of each recording.

(8) Printing. The completed cassettes are
stamped with the name and details of the
program.

(9) Packing. Finally, the cassettes and
card inserts are placed inside the cassette
boxes.

Most computer cassettes are either C6
or C10 cassettes (3 or 5 minutes per side).
It costs 33p plus VAT per C10 cassette
duplicated, with a minimum order of 500
units. For orders of less than 1000 there is
a small charge for mastering and for
printing on to the cassette. The minimum
charge is then £207 with a turn-round time
of 4 to 5 days.

Tape Duplicating does not involve itself
in the printing or production of the loose
card inserts or packing. In many cases the
packaging costs more than the cost of the
cassette and duplication.

“In January this year,” says Neil, “we
were duplicating perhaps 1000 computer
cassettes per month. This November we

are booked up to produce 240,000 units.
This will be our first software Christmas.
“Duplication of computer cassettes now
takes up more than 10 percent of our work.
The Personal Computer World show was
ridiculous — we are still getting a flood of
orders as a direct result of our being there.

Recording on a bank of slave units.

“The reason is that software is the key
to a machine’s success. Without software
a microcomputer will not sell. Look at the
Dragon for example. So many people are
writing for that machine that its future looks
assured. We have something like 15 com-

Street Life Street Life

panies that hope to do Dragon cassettes
through us at the moment.

“Confidentiality is obviously very impor-
tant. Most companies who launch a new
machine want some software to be re-
leased at the same time. Consequently,
we get a pretty good picture of what
everybody is planning for the next six
months. So obviously secrecy is vital to
our continued business and good rela-
tions. That puts us firmly on the inside of
the industry and — quite incidentally —
helps us to plan what we should be doing.

“We have constantly to keep an eye
open for pirates. So far we have only had
one case of someone else’s tape being
presented to us for duplication and in fact it
turned out to be perfectly legitimate. There
are so few good programmers that it has
reached the point where | can recognise
their styles — and tell who wrote a
program just by looking at it — like a
fingerprint.

Piracy

“Piracy of our own cassettes is some-
thing we cannot really stop — we can
make copying difficult — but not impossi-
ble. But it will only become a serious
problem when the pirated copies start
being marketed in any real quantities. This
is almost certainly starting to happen.

“We are also exporting more and more
material. A lot of Vic cassettes go over-
seas and more and more of our ZX81 titles
also say TS1000. $1.00 per tape is the
figure that | have heard quoted for tape
duplication in the US and our prices are
competitive with that.

“Quite what will happen to the UK
market is still very uncertain. Hopefully, the
current boom will carry through to Febru-
ary next year as people buy software for
the machines they received at Christmas.

“It is such a new market that there is no
established seasonality yet — the
machines haven't all arrived — the Lynx
and Oric are still on their way and who
knows about the Binatone — and the
structure of the market hasn't settled
down. | hope it will by next year. Staying
one jump ahead is wearing me out.

Master loop (foreground) used to record on to slave units.
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Capping 'em all
with Mastermind

Mike Grace cuts his teeth on three of Commodore’s
latest Vic20 programs. |

he introduction of the microchip into the

home has received considerable pub-
licity. While the computer hobbyist still
buys his machine primarily to learn pro-
gramming or play games, there is still a
vast untapped market of people who do
not want to spend all day zapping aster-
oids or munching blue meanies and who
are just a little bit frightened of the idea of a
machine that talks back — yet feel
perhaps there will be a future for a compu-
ter in their home.

This market is big money, when com-
pared with the hobbyist. There comes a
stage when the appropriate software
needs to be created to persuade this
market to part with its money and purch-
ase the hardware. Educational programs
might seem to be the answer, satisfying
the justification for Dad to actually buy that
machine, which he hopes he will have time
to play with, because he can persuade
everyone that it is a good thing as it will
help the children to learn more.

Commodore has come up with some
new programs with fairly toned down
covers, unlike the more lurid and eye-
catching games, which are aimed specifi-
cally at the educational application of the
Vic20. There are two main varieties at the
moment — the GCE Revision programs,
including subjects such as English Lan-
guage, Biology, Physics, Chemistry and
Mathematics and the Home Software
range which includes quizzes and games
for the family and subjects like Money
Manager (the often-maligned cash-flow/
bank balance program) and the Robert
Carrier Family Menu Planner (the cook-
book database).

All the programs are cassette-based, all
require either 8K or 16K expansion, and all
are neatly packaged in strong cardboard

Ivan Berg with Vic20 and Commodore/lvan Berg software.

boxes which contain a superbly-written
booklet plus two cassettes tidily contained
in plastic and easily removed from their
packaging. The boxes open with a hinged
lid. | was impressed with the style and
quality of the packaging which, for the
price (£9.99), seemed to be well above
average. Ten pounds seems to be good
value for money when compared with most
other software around. But is it value for
what you get?

The three programs | was sent for
review were Mastermind, Quizmaster and
English Language Revision. As all were
basically the same in performance, | will
start by describing Mastermind in some
detail and then compare the other two.

At this stage | should point out that all
these programs come from the combined
talents of Commodore and the Ivan Berg
Software house. | hope that this ‘marriage’
continues, as | believe there is tremendous
scope for the future. However, | also feel
there are some flaws in the existing con-
cepts which | shall come to in a moment.

Mastermind looks the most appealing
program and | thought would be the best of
the three, with a picture of the famous
Mastermind chair on the cover of the box
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and the weight of the BBC behind it. On
opening the instruction booklet there is a
short introduction plus an even shorter
summary of the game itself, for anyone
living in a cave who may not be familiar
with the idea.

The instructions really are excellent,
assuming absolutely no knowledge of how
to load programs yet displayed in a man-
ner that allows the seasoned player to skip
swiftly through the elementary advice. For
each major segment of the loading instruc-
tions there is a clear photograph of the
screen display. All my children dealt swiftly
and easily with this section.

As | mentioned these programs are
cassette-based, and it was here that |
found the first problem — the loading time.
In the booklet mention is made of this with
the rather glib statement that the 112-2
minutes it takes to load ‘““‘adds to the
tension and excitement.” It might work with
the first game, but after that it becomes
tedious. While it makes sense to produce
cassettes for the mass market, it would be
nice to incorporate into the program the
facility to save on disc both the main
program (which of course you can if you
have your own disk drive) and the data.

Once loaded, the Vic blurts into life by
playing a short snatch of electronic music.
Although the book told me this was the
well-known Mastermind theme, | could not
recognise it. Still, it only lasts about three
seconds. And then we are into the game
itself.

The idea is to copy the television game.
The Vic takes the part of Magnus Magnus-
son and asks the questions. Each player
must type in his answer and get through as
many questions as possible in two mi-
nutes.

T found the level of ques-
tions difficult to assess . . .”

There are several other data types
available which allow participants to select
topics such as Sport and Games, Music,
Films and TV as their specialist subjects.
The introductory kit comes with a tape
which contains Science and Technology
on one side and General Knowledge on
the other. As the game is designed for up
to four players, it would seem advisable to
purchase the extra tapes. At £1.99 for
each tape the cost of a complete package
comes nearer to £26 (there are eight extra
data tapes at the moment).

Quizmaster follows the same format as
Mastermind, but this time you can con-
struct and set your own questions. Once
again there is a main operating cassette
which loads the program, and a data tape
which contains a sample test quiz to show
how it is done. But you also have the
option of entering a menu which will allow
you to devise, set, edit and save your own
quiz. And this time the total cost is £9.99.

In all these quizzes there are three main
types of questions, a multiple choice, true
or false, or matched answer. As you
devise your own quiz you are free to select
any of the three types. The Vic asks you to

set the question, type the answer and
select an appropriate score out of 100.
With each quiz you have a maximum of 40
questions (which is no problem as | found
it quite difficult to think of 10 at first).
Having started on the quiz, you can save it
at any stage and come back to it later.

What appealed to me about this prog-
ram was that | could set whatever question
| liked. For example, | have already cre-
ated a quiz to test my five-year-old on his
spelling and his multiplication tables.

The problem with Mastermind was the
lack of sufficient data. Quite often the
same question would be randomly thrown
up during the same game — giving one
player an unfair advantage. To be fair we
were playing with the one data tape and so
were quite restricted, but this is a definite
snag.

In Quizmaster there is a clock display
ticking away the seconds as you go
through the quiz, but this is missing from
the screen in Mastermind. Quite a serious
omission from the excitement of the game
| would have thought.

The final program | tested was the GCE
English Language Revision. Obviously this
time the questions are more specialised
and the knowledge of a slightly higher
standard. The booklet gives what | can
only describe as short notes of guidance
(difficult to see how to fit in the entire GCE
syllabus in 5% pages). The questions
seemed to be very limited in scope as they
are based on the notes in the booklet.

| found the level of questions difficult to
assess as | am not a teacher, but | can
imagine it would be a useful adjunct to a
child who was finding a certain subject
quite difficult. For most children, however, |
feel it would have only limited value.

In summary then, | am pleased that

“home to me just how ignorant | am. It is

SEVRN K.
Commodore is launching into the ex-
panded software scene. All three prog-
rams were well written, well presented and
appeared bug-free. Each game comes
with one cassette containing the operating
software recorded twice on each side of
the tape (surely a slight overkill of the belt
and braces concept) in case of loading
problems. Mastermind is the best game in
the light of family playing, but | feel is
overpriced for the scope available. Howev-
er the cost of £2 a cassette for more data
seems very reasonable. The GCE revision
program is also well presented but re-
quires self-discipline. At £10 | think it is
good value if your child finds that topic
difficult, as it does make learning a little
more enjoyable, but if your child is good at
the subject | suspect it would quickly pall.

For my money Quizmaster is easily the
best of the three. It contains simple advice
on how to set up your own quiz, which can
be as easy or hard as you wish, cover
whatever topic you choose, act as a game
for the family and allows you to change the
data whenever you want.

My biggest complaint about all the prog-
rams was their inherent ability to bring

perhaps a little distressing to find Master-
mind has given me 3 out of 20 questions
right. In fact, | think I'll just collect the family
together again and we’ll have another
game. ..

11 NOVEMBER 1982
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Open Forum is for you to publish your programs and ideas.

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

How to contribute

Each week the editor goes through all

the programs that you send to Open

Forum in order to find the Program of
the Week.

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

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

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

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

Please enclose a stamped,
self-addressed envelope.

Screen $
on ZX81

This is a machine-code version of the ZX
Spectrum’s Screen $(Y,X) function for the
ZX81.

My function returns the code of the
character situated at Y,X on the screen.
With this function basic versions of games
such as Pacman can be reproduced with a
more realistic running speed. Also Spec-
trum games containing Screen $(Y,X) may
be converted to the ZX81.

To use the function in your programs
type in program A and run it. Now delete all
but line 1. Now type in program B and the
rest of your program. When you wish to
find the contents of Y,X just Gosub 9000
and the answer will be in L.

For those just learning machine-code |
have included a detailed list of how the
code works. This function takes about
Ysoth of a second to complete.

ADDRESS HEX CODE
16514 00
16515 00
16516 218240
16519 4E
16520 0600
16522 2A0C40
16525 23
16526 09
16527 E5
16528 218340
16531 5E
16532 1600
16534 210000
16537 0621
16539 19
16540 10FD
16542 44
16543 - 4D
16544 £t
16545 09
16546 4E
16547 0600
16549 Cc9

On Return from machine code Usr
16516 = contents of BC so Let L = Usr
16516 means Gosub 16516 and Let L =
BC, but BC = code of character at Y,X on
screen so L = code at Y,X on screen.
Program A

1 REM (36 ZERO's)
5 LETX = 16514
10 LET A$ = “00002182404E0600"
11 LET A$ = AS + “2A0C402309E5218340"
12 LET A$ = A$ + “5E160021000006211910FD"

INSTRUCTION BASIC
— X stored here
— Y stored here
LD HL,16514 LET HL = 16514
LD C,(HL) LET C = PEEK HL
ie LETC = X
LD B,0 LETB=0
soBC = X
LD HL,(D.F) LET HL = PEEK 16396
ie HL = start of Memory Map
INC HL LETHL=HL +1
ie first square on screen
ADD HL,BC LETHL = HL + BC
ie LET HL = HL + X
PUSH HL Store HL
LD HL,16515 LET HL = 16515
LD E,(HL) LET E = PEEK HL
ieLETE=Y
LDD,0 LETD=0
ieDE=Y
LDHL,0 ie LETHL=0
LD B,33 LETB=233
ADD HL,DE LETHL = HL + DE
ieHL=HL +Y
DJNZ -1 ifB<>OthenLETB=B -1
and go to 16539
ie Multiply Y by 33
LDBH LETB=H
LDCL LETC=1L
POP HL LET HL = HL that was stored
ADD HL,BC LETHL = HL + BC
ieHL=HL + (33 Y)
LD C,(HL) LET C = PEEK HL
so C contains code of character
at'Y,X on screen
LDB,O LETB=0
RET RETURN

13 LET A$ = A$ + “444DE1094E0600C9"
20 POKE X,16 » CODE A$ + CODE A$(2) —476
30 LETX=X+1

40 LET A$ = A$(3T0)

50 IFA$=""THEN STOP

60 GOTO20

Program B

9000 POKE 16514,X

9001 POKE 16515,Y

9002 LETL = USR 16516

9003 RETURN

by Bill Henderson

High-res characters

on Dragon
This short routine displays the character
set which is available in each high resolu-
tion mode on the Dragon. The screen is
filled with each character before the next
character is displayed.
Program notes:
Lines
i0 Reserves space for the machine code
routine.
20 Clears the screen then sets the start
address for the machine code routine.

30 to 40 The routine to display the character is
poked into storage.
50 to 80 These lines alter the high resolution

mode and the colour set.
100 The machine code routine.

A description of the machine code routine
is given below:

Lines

86 00 LDA #0 — Pick up first character to be
displayed.

8E 00 00 LDA #0 — Load index reg X with offset
0.

A7 890600 STA 0600,X — Store the character at
offset X from the top of the screen.

30 01 LEAX 1,X — Increment X by 1.

8C 18 00 CMPX #1800 — Is the screen full.

25F5 BLO —11 — Loop until 4 pages full.

4C INCA — Increment character.

26 EF BNE — Continue until all characters
have been displayed.
39 RTS — Return to the calling program.

14
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CLEAR 100,16383
CLS : $=16384
READ X

FOR PM=1 TO 4 :
FOR SC=0 TO 1 :
EXEC 16384
NEXT SC,PM

END

N
DATA 134,0,142,0,

—
OOV NOUIDLNN -
coooocoocooo

IF X <> -1 THEN POKE §,X :
PMODE PM,1
SCREEN 1,5SC

$=5+1 : GOTO 30
¢ PCLS

0,167,137,6,0,48,1,140,

24,0,37,245,76,38,239,57,-1

High-res characters
by Howard Law

R1 R2

Rin R}

Rout

RESTSTIVE ATTENUATORS

PI-NETWORK
FIG.1

R1 R24R1' R2'

Rin R3 R3" Rout'

i

TWO T-PADS WITH COMMON
SERIES ELEMENT

R6 RG"

RoutRin'
R5|x| R
>

Rout!

1R1 r2

IR1 Ir2
BALANCED T-NETWORK

1@ REM RTTENURTORS
1S REM D.M.G. FRITSCH, 1962
R 1 FOR

20 _PRINT “ENTE]
< NOETOR

LAST ©8 VALUE

INTERIM DB LI

Rout

T-NETWOE iTAB 24
2 FOR PI-NETLC

INPUT IMPEDANC )
OUTPUT IMPEDAN

FIRST DB VALULE

TWO PI-PADS WITH COMMON
PARALLEL ELEMENT

BALANCED PI-NETWORK
FIG.4

242 GOTO 260
35@ PRINT “ATT.";

ST TAB 24
278 PRIN
BS$/UAL Cs

Z$'TO VAL vs STEF

(108 (.127) sURAL &

2 L
s 370 LET R1=UAL B&:H/I-R

LET R6=1/(1,UAL C$31G,I)
418 LET RS=17(1JUAL C83H/I-1/RE

‘420 LET R4=1/(1,UAL B$aH/I-1/RE

430 PRINT A;TAB 8; INT (R4+.5).1
NT (RS4.S)iTAB 24; INT (RE+.5)
40 NEXT A

470 GOTO 20

turn to page 18

Attenuators
on ZX81

Attenuators is a program which requires
about 1,400 program bytes of memory on
aZX81. The program calculates and prints
the results in table format of resistive
attenuator networks, which are a basic
part of any physics ‘A’ level course.

In practice t- and pi-network resistive
attenuators or matching pads (Fig 1) are
designed to give some convenient voltage
ratio, which may be stated in decibels even
though the input and output impedances
are different. The attenuation figures in
decibels used in the program are those
equivalent to 2010g (Ein/Eout).

Each type has its subtle advantages and
disadvantages. The pi-type for example,
will dissipate power through all three resis-
tors in case of no load, the t-type only
through two resistors.

Attenuators giving more than 20dB loss
and pads with high Rin/Rout ratios are
usually built up of two or more basic
networks in cascade.

For each pair of cascaded pads, make
sure the output impedance of the first
network is the same as the input impe-
dance of the second network. Where a
more permanent connection is intended,
the two adjacent elements may be com-
bined in a single resistor to form a ladder
network as shown in Figs 2 and 3.

Any number of steps may be used in
order to build up the required attenuation.
For balanced networks the values of the
series elements are half those for the basic
t- or pi-attenuator, as shown in Fig 4.

If for a certain calculation with unequal
Rin and Rout negative resistor values are
obtained, then the chosen Rin/Rout ratio is
too high. Try cascading to achieve the
desired impedances. Run program and
enter data as asked for on screen. If lists
are longer than screen can hold, press
Copy for a permanent record and press
Cont for the rest of the results.

This is a very convenient way to inter-
pret and check the results before they are
printed. On the other hand one could
change the Print statements from line 160
through to line 430 and obtain immediate
hardcopy by inserting Lprint statements.

Line 470 prevents the program list being
displayed after each Run. If higher than 1
ohm resolution is necessary the real
values for R1, R2 etc would have to be
printed instead of integer values.

Program notes

Line(s)

Q1o 140 select t- or pi-network. Enter input and

output impedances. Enter table limits.

150 speeds up calculations.

160 to 270 print appropriate headings.

280 to 290 define table parameters in For-Next loop.

300 decibel conversion.

310 to 370 t-pad formula.

380 prints rounded integer value t-pad results.

390 part of t-pad table loop.

400 to 420 pi-pad formula.

430 prints rounded integer value pi-pad results.

440 Next table loop.

450 prevents loss of sync on new data entry.

460 program stops, press Cont for new calcula-
tions and results.

‘470 starts again with data entry.
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USE

25 PRACTICAL BASIC programs make your games more exciting —

you can put to work immediately— How and when to use trees, tables,
Programs to demonstrate the sorts and searches (do you know

wide- ranging potential of your 16 & the Monkey Puzzle sort?). ..

or 48K Spectrum:— Facts at your Fingertips:—

World Atlas — Cassette and Videocassette Memory and runtime Benchmarks for every
Index — Music Composer — command — Display File Memory Map
Computer Term Glossary — Important PEEK and POKE locations
— StarMaps.. you won't find in your Spectrum manual .

Personal Programming ProgramDesign Aids:-ScreenDesigners,
Aids to help you write for fast graphics and print layouts —
your own programs Memory Manager, to keep track of every
more effectively:— variable and array. PLUS:—All 25 BASIC

Memory Map Monitor programs explained line by line
— System Diagnostic — —a goldmine of practical hintsand tips.
Program debugging aids

. .Time-saving routines to

use in your own programs:—
Text Editor — Flexible
graph drawing routines —

Send today for USE AND LEARN
Volume 1- 25BASIC Programs,and
we'll also keep you posted with details
: of further important MiCROL products
Sort and Search routines. .. for your Spectrum. And, of course,
Plus much more. USE AND LEARN comes with
And, of course, original I MICROL's full 14-day money- back

games to entertain and o Guarantee.
Eahge you. To order simply complete the coupon, and
FREEPOST with your cheque, made payable to
LEARN MiCROL (UK Maii Order). Allow 28 days for
New ways to get the most from your delivery. Telephone orders—credit card holders
Spectrum. Over 100 pages packed with — can order by telephoning (0223) 312866 from
Powerful programming techniques:— 9-5.30 Monday to Saturday, stating name and

use Structured Programming to save time and address, Card No. Access/Barclaycard/Visa.
make your programs more reliable — Ideasto  and ltem(s) required.
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(0223) 312866

MAIL ORDER DISTRIBUTION EXCLUSIVELY
BY TEMPUS OF CAMBRIDGE

38 Burleigh Street,
Cambridge CB1 1BR.

Designed by Sesames (UK)Ltd

(Total 210 45 eacl
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from page 15

ZX81 ATTENUATOR PROGRAM - printed lists of results

UNBALANCED RESISTIVE ATTENURTORS
T -NETUWORK

R{IN} =50 OHMS RIDUT) =75 OHMS
ATT. R1 rRa R3
DB

OHMS OHMS OHMS
ie 15 49 43
18.5 20 58 40
11 21 59 37
11.5 23 51 35
i2 24 52 33
i2.5 as 53 31
13 26 54 29
13.5 28 55 27
14 29 56 25
14.5 30 57 24
1S oL 57 =
15.5 32 58 21
16 33 59 20
ABOVE: ZX81

with

BELOW: ZX81
with

UNBALANCED RESISTIUVUE
T-NETUWORK
R (IN) =688 OHMS

ATTENURTORS

R {OUT) =680 OHNMS

UNBALANCED RESISTIVE RTTENUARTORS
PI-NETWORK

R{IN) =S@ OQHHMS RIQUT) =75 OQHMS

ATT. S =]

OB OHMS OHMS OHMS
1@ 7 287 87

10.5 7S isi a3

11 74 3177 i1a@
11.5 73 166 107
12 73 1S7 114
12.5 e 149 122
i3 [=3-3 142 13@
13.S &8 136 138
14 87 131 147
14..S 66 126 157
15 68 122 167
1S.S 64 118 177
i6 63 118 i88

copy of printout for T- and PI-networks
unequal input and output impedances.

copy of printout for T- and PI-networks
equal Rin and Rout.

UNBRLANCED RESISTIUVE ATTENURTORS
PI-NETMHORY

RUINY =600 OHMS RDUT) =608 OnRMS

ATT. Rl R2 RrR3 ] . 4 S L=
DB OHMS oHMS OHMS DB OoHMS DHMS OHMS
X 35 38 5208 X 18435 10435 (3=
1.5 s2 52 3457 1.5 5966 5966 104
2 (=3 (=3} 2583 2 5235 5235 139
2.5 86 86 2a5€ 2.8 4198 4198 175
3 1a3 1a3 17@s 3 3569 5009 211
3.8 119 119 14.4¢ 3.8 5816 8315 2486
4 136 136 125¢ 4 2652 2652 286
4.5 is2 152 1108 4.5 2565 2368 325
=3 168 168 87 g 23142 2142 365
5.5 184 184 887 5.5 1955 1958 406
B8 199 199 803 =] 1 5B 1806 448
6.5 21S 215 732 5.5 &5 1675 492
? 229 229 &7e & 1569 1569 sS38
7.5 244 244 515 7.5 1475 1475 sS8%
8 258 258 568 8 1394 13594 6534
8.5 ara 272 525 5.5 1325 1323 685
a 286 286 487 Q9 1260 12606 739
8.5 299 299 453 8.5 1204 1204 795
ie 312 312 422 ie 1155 1155 5S4
12.S 324 324 393 ie.s 2x33 13113 915
S 336 336 367 11 187y 1073 956
11.5 348 343 J44 1.5 1835 1855 | B4 S
iz 359 359 322 12 18603 1903 L1119
12. 37 37 32 i12.5 Q73 973 1194
13 380 38 283 13 S4E G4 TS
13.5 391 391 2865 13.5 222 922 L35
14 48a 420 249 14 599 599 4
14 .5 410 410 234 14.5 878 878 1536
1S 419 419 228 is 560 8560 634
15.S 428 428 2a7 1S.5 842 842 1737
16 4.36 436 198 i6 326 326 1845
16.8 444 444 184 6.5 811 511 1960
17 451 451 17?3 17 a7 7a7 asi
12.5 459 459 163 17.5 785 78S 2210
18 466 456 154 18 73 T3 2345
i8.5 473 473 14S i8.5 762 TE2 2489
19 479 479 136 ig 752 TE2 2648
19.S5 48S 488 129 19.5 742 TAZ 2568
20 491 491 121 20 TS T3S 2978
REFERENCE: Marconi Instruments, "Useful Data", page 285
Attenuators
by D. Fritsch
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World Map

on Vic20

This program produces a map of the world
in_high-resolution graphics for the unex-
panded Vic20. | think that it really does
show all Vic owners what their basic
machine can do considering the limited
amount of Ram that it has.

The program plots a map of the world
with a title printed above it which takes up
about half of the screen.

The program is written in three parts and
starts off with the setting up of the high-
resolution screen; then comes the main
body of the program consisting mainly of
Data statements for the X,Y co-ordinates
of the display and finally the point-plot
subroutine.

The program starts off by copying all of
the characters that are necessary for the

Open Forum

display from Rom to Ram memory loca-
tions which start at 6144 and go up to
7679; this is so that any changes that have
to be made to the characters for the
display can now be made (characters
cannot be touched while in Rom). Memory
pointers are also set in this line (line 10) by
Poking 52,24 and 56,24. This is done so
that the character information now comes
from Ram where the copied characters are
stored.

Line 15 prints the title and sets the
screen and border colours. Line 20 lays
out the high-resolution area of the screen
by Poking the characters from 64 to 191
on to the screen. So that the title could be
printed the characters from 0 to 63 were
also copied into Ram (these are the
normal letter characters etc). The title was
only included in the display to show the
use of both high-resolution and ordinary
characters on the screen at the same time.

The next thing that the program does is

to turn all of the characters which are to be
used for the display, ie 64 to 191 ‘off’, that
is, to set their memory locations to zero.
This is done in line 25.

The next part of the program consists
mainly of Data statements for the XY
co-ordinates for the subroutine at lines 200
to 210. These lines calculate which mem-
ory location requires changing and then
Pokes that memory location so that a
‘pixel’ is turned on (there are 8 x 8 pixels
in every character).

The program takes about three minutes
to complete the display because it is run in
Basic, so to speed up the program it is best
run with machine code subroutines (if
memory space allows). The user of the
program can delete all of the lines from 30
to 199 which leaves him with about 1800
bytes to write his own program which plots
whatever he likes as long as he is within
127 x 63 on the X,Y co-ordinates (size of

30 £ad od L

00 2

208 CH=INTM,
142D
218 POKEBX.FEEK

28 DATA®1.93,2,28.29,91,91.1.28,29,1,23,29,
(IFA$=""THEN193

132 PRINT " oD : FOKEZSSE9 . 248 EMD
SrHE+INT Y AE

JIRR=OYS

T :RETLRM

‘HEXT :FOKESZ. 24 FOKESE, 24

34.48,52,55, 53, 96.5, 5, 2

—INTOY 80 2 ¥E : BR=6ESE+0¥CH+RY : DY=7—(X-CINT (X8

high-resolution area).

1. THSHM+H1 28 NERT ¢

FaT. 120140 14010

World Map
by Gerhard Nath

11 NOVEMBER 1982

19



Open Forum

Asteroid Lander
on BBC Micro

The object of the game is to plant your
planet's flag on the planet Zaxon. Zaxon,
however, has a moving asteroid belt close
to its surface, which must be negotiated to
achieve a safe landing. You must land in
the centre of the landing pad, which is
located at the right-hand side of the
screen. If you do land, the flag will auto-
matically drop from your ship’s cargo
hatch. You will then take off again, and you
must reach the top of the screen to
complete your mission safely. This prog-
ram will run on a BBC microcomputer,
model B.

Program notes:

Lines
90
100

600 to 630
660 to 850

Switches the cursor off.

Sets up the asteroid positions.

Makes a sound when you land.

Checks to see if you have hit an
asteroid.

89010920 Makes an explosion sound if you crash.
1150 to 1370 Prints the instructions.

1420 to 2010 Moves the asteroids.

300COLOUR 3
318vDU 23,225,24,60,60,60,24,60,99,90
320X=10: =1

330COLOUR 1:PRINTTABCX,Y); CHRS(225)
340AB=INKEYS( @)

3501F A$="2" THEN PROCLEFT

3601F AS="X" THEN PROCRIGHT

378 IF Y=27 AND X=15 THEN PROCSUCC:GOTO 2030
SBAPRINTTRABL X, 7 37 ©

98 REM

4O7TSY ] HE

652DEF PRULHEL
663]F X=R AND Y=16 THEN PROCKASH
67@IF X=B RAND Y=1i THEN PROCRASH

(187 [=RNDC 18 ) J=RNDC 18 ) : K=RNDC 18 ) L=RND( 13) M=RNDC 130 N=RND( 1 2
C18):R=RNDC 13 R=RNDC 15 ) S=RNDC 132 b3

XWRINTTRE A,10); CHR!
2

$(224)TABCQ, 14); CHRS( 224 )TAB(R, 15); LARS 224 ) TAB 5, 1221
4y

290 COLOUR 2:PRINTTABC 14,28 ); CHR$Z28CHR$2Z6CHRS227

18 REM Asteroiy lander.

20 REM By PhilliP Wells, Ree 18

3@ REM For BBC MicrocomPuter Model B
4@ MODE ¢

50 PRUCInstructicns
66xTV 235,

795C=0

8@ MODEZ

9 VDU 23,8202;0,0:0;
109BR=RND( 13 ): B=RNDC 18

D=RNOC18 ) E=RND{ 131 F=RNDC 13): G=RND( 18 ) H=RND
=RNDC 18 ) PERND

SRNDC 15

ND"
118v0U £3,224,9,24,60,60,60,24,9,0
128REM
139 COLOUR 4
24 )TRBCE, 11

C,12); CrR$C 224 )TRBCD, 13)'0‘?
RS 2

WJVE Q:B DR , W @,
la@PthTTRE'M 122 CHRSC 224 ) TRECN, 11 CHRSC 224)T) 5 CH R!’ZE'HTF!B(P 132;CHR

(224 )TABCT, 11); CHRIC22

178 FOR 4=1 T0O 2@0

186 GCOL 8,RNDC7)

198 PLOT 69,RNDC 12797, RNDC 1828 )

208 NEXT Z

218 GCOL @,3

220 FOR z=1 70O 34

238 MOVE @,Z

248 DRAW 1279,2

258 NEXTZ

2608 VDU 23,226, 8FF,&FF, &FF, &FF , &FF, &FF, &FF, &FF
270 YDU 23,227,4FF,&FF,&FF,&4FC,4F3,8F0,4E0,8C0
289 VDU 23,228,4FF,&FF,4FF, 43F, &1F, 4OF , 407,803

6831F

S9aIF

79BIF X=E

718IF ¥=F

7EBIF %

73BIF

7T481F

7OBIF X=J

7eUIF K=K

rralF

788IF

7o9aIF

8001F

§10IF

S20IF ANL

83a1F AND . Y=13

¢4l IF ®=3 AND Y=1@

3IIF ¥=T AND Y=11

SEBENDPROC

37BLEF PROC

838 FRINTTABCX, Y 37

2IGSOUND ¥, -15,6,E9

JAEFOR 1%=-15 TO @

91@S0UND @.1%.6,3

FZBNEXT

930PROCGHME

F4BENDPROC

90BDEF FROCGAMEZ

360 COLOUR 3

FracLs

980 IF Y=@ THEW PRINT"
YOU" : PRINT : PRINT *
COMPLETED YOUR" : PRINT:
PRINT" MISSION SAFLY.":

S9@PRINT” ANOTHER GAME (Y/N)"

1G00RS=GETS

1010IF As="Y" THEN RUN

10201F AS<>"N" THEN GOTO 1900

AND
AND
AND
AND
5 AND
H AND
AND
Al
AND
AND
RND
i\ AND
AN
AND

v=12
vali
Y=14
¥=15
¥=19
V=il
Y=12
v=ly
¥=14
¥=i5
¥=18
=11
Y=12
Y=13
¥=14

X=(
¥=[

THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THERM
THEN
THEN

PROCRASH
PROCRASH
PROCRASH
PROCRASH
PROCRASH
PROCRASH
PROCRASH
PRUCRASH

PROCRASH
PROCRASH
0 JKROH

PROFRHSH
PROCRASH
THEN PROCRPSH
THEN PRUCRASH

THEN PROCRASH
THEM PRUCRASH

2K 6O
wnu

Al i ¢ Jwad

0
n

20
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At o e A s e i -k e s anens e

1@3eCLs
184ﬂ:hu

i) 23,230.08,56,120,127, 124,45, 18, ie
1B99PRINTTRBC K. 2857
11BBPRINTTRB. X, 28 ) CHR¥Z50

11 1BENUPRUC

11280EF PROCinstructions

1130CLs

1149PRINT

1150FUR Z222Z=0 T0 1:PRINTTABC 14,
JUHRS1410HRS 11

010 LANDER":NEXT 2222

IIEEPRINt

1179FRINT"As CaPtain of the SKYHAWK sPaceship,*
118@PRINT"you must Quide wour craft through the'
1159PRINT"astercids and Plant on the Planet Zaxon"
120@FRINT"your Planet’s f1lag. When - and if - sou
1218PRINT“land on the planet, the flag will®
1228PRINT"automatically droP from the cardo hold.”
1230 PRINT"If uou do succeed in Planting the flag.”
1248PRINT "wou then have to reach the toP of the"
1259PRINT "screen without hitting an asteroid.®
126BPRINT"You, must land on the centre of the
127BFRINT"areen landing Pad, which is located on
1280PRINT"the risht hand side of tre screen.”
1299PRINT Yol do not ldnd in the centre of the®
13B9PRINT " landing Pad vou will exPlode. If you"
131@PRINT hit an asteroid @ou will also expiode.”
1320PRINT "Keys for movind sour sPacecraft are”
1338PRINT "as follows:"
134BPRINT
1350PRINTLHR51JIH S LEET

-

X < RIGHT"

PRESS ANY KEY TO START"

136495 GETS

1399ENDPROC

1480DEF PROCMOVE

1419 COLOUR 4

1423PRINTTABCA, 192" " :A=A-1:]F A<K=Q THEN A=18

1430PRINTTABCH, 10 ) CHR$224

1448C0LOUR 1 :PRINTTAB(X, Y); CHR$225:COLOUR 4

1458PRINTTABCE, 1177 ":B=b~1:IF BC=0 THEN B=18

146UPRINTTABLE. 11 2; CHR$224

147@C0LOUR 1:PRINTTABCX, Y ); CHR$225: COLOUR 4

148BPRINTTABCC, 120" ":C=C~1:IF C<=@ THEN C=18

1433PRINTTABC, 12); CHR$Z24

138aC0L0UR 1:PRINTTAB(X, Y ); CHR$225: COLOUR 4

151@PRINTTABCD, 13" ":D=0=1:IF D<=0 THEN D=1i8

132aPRINTTABL L, 13 2: CHR$224

1538C0L0UR 1:PRINTTABCX, Y ) CHR$225: COLOUR 4

1548PRINTTHB’E;14)’ “‘E't'l IF E<=Q THEN E=18&
H

UR 1:PRINTTRBCX,Y );CHRS225: COLOUR 4
16BBPRINTTABCG, 100" " :G=G-1:IF G(=8 THEN G=18
1618PRINTTABL G, 18 ;i CHR$224

1626C0L0UR 1 :+PRINTTABCX, Y ); CHR$225: COLOUR 4
1630PRINTTAB(H, 110" ":H=H=-1:IF H(=@ THEN H=1§
164BPRINTTRBCH, 1125 CHR$224

165% UR 1:PRINTTABCX, ¥ )i CHR®225: COLOUR 4
ABC1. 120" ":I=1~1:1F I<=@ THEN I=ig&
16(9PRIN|THB(I 127:CHRS224

it 80X, ¥ ); CHR$225: COLOUR 4
1EZUPRINTTABCJ, 130" "+ J=J=1:IF JK=Q THEN J=18
17@BPRINTTABC J, 13 ); CHR$Z24

17EAPRINTTRABLK, 140" ":K=K=1:IF K{(=0 THEN K=18
1730PRINTTABC K, 14 ) CHRS 224
1740C0LOUR 1:PRINTTABCX, Y 2 CHR$225: COLOUR 4

17IMPRINTTABLL, 150" “:L=l~1:]F L{=@ THEN L=18
1768PRINTTABCL, 15); CHR$224
1770C0L0UR 1:PRINTTAB.X, Y ); CHR$225: COLOUR 4
17BBPRINT TABCM. 133 M-1:IF M<(=@ THEN M=18
1733PRINTTABCM, 10 ); CHR$Z224
189aCULOUR 1:PRINTTABCX, Y )5 CHR$225: COLOUR 4
1SIAPRINTTAB M, 1107 " :N=N-1:IF N{=@ THEN N=18
152EPRINTTABCN, 11 ); CHR$224
1838C0LOUR 1:PRINTTABCX, ¥ ); CHR$225: COLOUR 4
184BPRINTTAB(D; 1207 “:0=0-1:IF O<=@ THEN 0=18
185OPRINTTRBOU, 12 CHRS224
1862C0LOUR 1:PRINTTABCX, ¥ )i CHR$225: COLUUR 4
- 3 :P=P-1:IF P(=@ THEN P=1&
BfH 1325 CriRszz4
Pl B X, Y 25 CHR$225: COLOUR ¢
-1-1 IF Q<=0 THEN G=1i8

19BAPRINTTAB, G, 14
121APRINTTRABC G, 14 2 CHi
192@CILUUR 1+ PRINTTHB(K,?),CHRS<25 COLOUR 4
IBJ@HRINlTﬂﬁ'Hylh -1:1F R({=0 THEN R=18
ﬁP’dd4
‘R"x,Y>;uHRt¢¢S COLOUR 4

i TA X;Y);CHR’ZAS COLOUR 4
1939PRIN|TRB G410 T-1:IF 7<=0 THEN T=i8
d@ZWPﬁxhl TABCT. 11 )i CHRS224

PRINTTABC X, ¥ ); CHR$225: COLOUR 4

THEN PROCZ
X" THEN FROCX

13 THEN X=x- 1
K.Y UHRSZ2ES

EF PROCFLAG
22d6rULHUR i
) 3,241, &4, 430, 447, &F B, &F @, &F@, 4F G, &FF

Z3BAVLL 23,241, 4F3,4F 5, 4F B, 4F 3, 450, 480, 480, &30
<g1@vDu 23,242,485, 448, 408, 405, 4F 8, 4F 8, 4F8, 475

T UNTIL TIME=firishtime
T-1:1F CnT<=@ THEN PRINTTABC15,28)" :
447 ‘

ENDFROC

Asteroid Lander
by Philip Wells

11 NOVEMBER 1982
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ZX81 HEWSON CONSULTANTS ZX SPECTRUM

20 BEST PROGRAMS FUR THE 2X SPECTRUM NIGHTFLITE £5.95 PUCKMAN NEW!
g e . ZX SPECTRUM -
5

Mr HELPLINE — the man whu answers your ZX queries in his
column in Sinclair User, the author of HINTS & TIPS FOR THE X80
lnd HINTS & TIPS FOR THE ZX81 now presents his 20 BEST
PROGRAMS FOR THE ZX SPECTRUM
* 20 original programs for you to load into your Spectrum.
* 20 interesting programs for you to enjoy and learn from.
* 20 great programs for you to teach you about fixed and variable

* Al action di
* Scour the maze for food
* Dodge the ghosts who come to

devour you
* Automatic option — the machine

Isﬂ%lh r'ecorﬂs amary searches, bubble sorts, floating point ?:fﬁ's "*"m a
arithmetic, graphic di
etic, graphic displays and much, much more . . (F:Z" instruction display
Program Titles Include:  Wite, , exten i - Continuous scoring
e s cod?u;?::}%sjﬂfszs?;‘fnm,:2“;':,';‘“ NIGHTFLITE PUTS YOU AT THE CONTROLS OF A LIGHT AIRCRAFT : Behebestscom ot
editor. No need o use an Assembler FLYING AT NIGHT. YOU CAN: * Super graphics
when you have this program OCLIVE @ DESCEND @ TAKEOFF @ LAND Quck Sha qrzmms oy
Learn about fixed length records, save @ BANK LEFT OR RIGHT
Index file — numeric and string fields, add to, sort, A ey e
modify, delete and print your records. ISE/LOWER THE FLAI
Ideal 25 a computer besed card Index. © RASLOWER THE UNDERCARRIAGE PILOT %
Learn how to manipulate the annbuta file @ ADJUST ENGINE RPM
Duckshoot — and have fun at the same tim @ RAISE/LOWER THE NOSE VARYING AMOUNTS Mcw and exciting Pilot challenges you
Binary searches and variable mcom Runway lights appear on approach. 5 modes including Autopilot. Written by ke off, fly between beacons, then
Diary— Iengths are explained with this useful and a qualified light aircratt pilot. i watching wind speed and
interesting program. dodging craggy mountains — either
Z80 OP CODES £1.45 could lead to disaster! Nyoulake:he
. hall % may soon learn to fl
e L DT, FUNCTION PLOT, - A must for the beginer and th experenced programmer ke This hand o Sl s e g
. ready reckoner lists all 600 plus Z80 machine code instructions in decimal instructions. Coast along in Autopilot
el and hexadecimal with their mneumonics. Each Op Code is succinctly — just to gain confidence, then battle
SPACE £5.95 explained and cross-referenced. Supplied in a protective transparent wallet your way through 6 further modes. 6
- for easy reference and durability Siferent ways of trying to siser your
TOOLKIT..... Y ) plane safely back to base, increasing
81 PROGRAMMERS £6.50 in difficulty, testing your skills. Good
PROGRAMMERS TOOLKIT forthe 64K ......_............. 8650  TOOLKIT : B 0 T T
81 unpredictable elements!
BTATISHIOS 0 i e e The Programmer's Friend and Siave! Are you writing your own programs for
81 the ZX81? How can you do that without our Toolkit? It il encourage you to
LANGUAGE £3.75 oonto wri biggr,bfter and more sopisticaed programs by daing your
jonkey
NAVAL BLOCKADE ........ PR £4.95 Slmnw create 3K of space above Ram top and then load the Toolkit in the
normal way. The Toolkit hides above the Ram top awaiting your command.
MACHINE CODE EDITOR ................. R s You can now load existing programs from cassette for the Toolkit to operate
X SPECTRUM on. Or type in a wole new program!
MUSIC & SKETCH ......... RERR L GO i T Toolkit functions include:
2X SPECTRUM * RENUMBER including the destination lines of GOTO's and GOSUB's.
% SEAL\?TVEand Finish lines and Step size specified by you
x part or all of a program at your command
LINE RENUMBER £4.95 . pepiace st o tofen) wiha eual rumber ofothrs
PROBABLY THE MOST USEFUL UTILITY PROGRAM for the ZX81 specified
LINE Renumber is a full machine code Program which resides in 72K * EDITto creale subrou'mes ata stroke by moving blocks of basic program
above Ramtop, leaving you 15%K to load your own programs into lines. SEND S.A.E. FOR FULL CATALOGUE OF
At your command, Line Renumber will renumber your program * FIND a basic program string specified by you. HARDWARE, SOFTWARE AND LATEST PRICES
including the destination lines of GOTO's and GOSUB's (line * INPUT prompts for a two digit hexadecimal code and pokes itin at a
numbers only). Line Renumber is available for use with 16 and 64K specified address. Cheque with order or quote Access or Barclaycard number to:
memories. Please specify which you require (64K version resides at * Separate version available for 48 + 8 and 64K memories (resides at HEWSON CONSULTANTS, Dept POC, 60A St Mary's Street,
8192). 8192) Wallingford, Oxon OX10 OEL

o —— —— ——— — — —— — — — — — — — — —— — — —— — — — —

AS SEEN ON THE
BBC COMPUTER PROGRAMME
WHY BUY THE BBC MICROCOMPUTER?

Only this machine has the massive endorsement of the Department of Education for use in all
schools, of the BBC itself through its Computer Literacy Pages, and above all in the BBC TV series
on Computer Programming.

The BBC Microcomputer also boasts Expansion Capabilities unparalleled in any other
home computer.

Why buy from Data Exchange?

As an authorised distributor, we have large stocks available now, in time for Christmas, and the
new BBC Computer Programming series in January.

Don't be disappointed, ORDER NOW, from DATA EXCHANGE
Price list including VAT:

BBC Model A £299.00 (+ £5.00 p+p) SOFTWARE

BBC Model B £399.00 (+ £5.00 p+p) Free Invaders game with each machine
Cassette Player £34.00 (+ £2.00 p+p) purchased.

Sekosha Printer _ £245.00 (+ £4.00 p+p) Full list available on request.

Beebstick — all leads included
Prlces include post and packlng

PLEASE SEND ME ...........................

| ENCLOSE A CHEQUE/POSTAL ORDER TO THE VALUE OF £

NAME ADDRESS
Please make cheq pay to : Data Exchange Lid. el e
DATA EXCHANGE
41 HAMILTON SQUARE
BIRKENHEAD, MERSEYSIDE L41 5BP. Tel: 051-647 9185/6 poc2
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PROGRAMMING

Save it for
a rainy day

John Durst completes
his article on memory
saving techniques.

Storing a character in the recognised ZX
character code often uses a good many
more bits than are required to store the
actual information. For instance, the figure
“1” has a code, 29, — which is 0001 1101
in Binary. This uses five of the eight bits
available, whereas you only need to code
one bit, 0000 0001, which has the value
S

By looking for these values, rather than
the characters for each digit, you can
always code for two digits in one byte, and
sometimes for three. There are 256 possi-
ble characters. So you can code “123456"
as, “CHR$ 12, CHR$ 34, CHR$ 56",
which only uses three bytes, instead of six.
To get the number out of the code, you get
the ZX to print the appropriate Codes.

But you run into a snag when you try a
practical application, like a telephone num-
ber. To ring Popular Computing Weekly
you have to dial, “01 839 6835”, If you
code this, as I've described above, you will
probably come up with, "MBL®?8. But
when you de-code it, you get, 18396835.
You have lost the spacing which makes
the number easier to remember, and,
more importantly, you have lost the lead-
ing zero, so that the STD dialling is up the
spout.

What we need is a system which will
keep all the zeros and preserve the spaces
in their proper place. In fact, we need a
system which counts in 11s, rather than in
10s — digits 0 to 9 = 10, plus “space” =
11. We can still get two sets of digits into a
single byte, because 11 x 11 is only 121,
which is well within the limit of 256.

So much for the theory, but what about
the practice? Well, Figure 3, lines 10 to 90
give a simple Basic program, which will
code the numbers and spaces into two
halves of a single byte. The de-coding,
once again, is more handily done with
machine code as listed in figures 1 and 2.

The coding is split into two sections,
because the first part is identical with the
machine code given in last week’s article.
Its purpose is to locate the beginning of Z$
among the variables. You should have
your coded number ready in Z3. The
second part of the code will work out the
number, spaces and all, and print it.

The first part of the code has been set
up as a subroutine named Findz$. This
subroutine is called at the beginning of the
main Usr routine.

You will have to enter the machine code
in columns 2, 3 and 4 exactly as listed,
using the Hex loader | showed last week.
Remember to allow enough blobs in the
Line 1 Rem statement, to make room for

the machine code. You should have at
least 39.

Once you have entered the machine
code, you can add lines 90 and 100 and
Run the program. Enter the telephone
number of your choice, press Newline and
“Hey presto!” out comes the coded ver-
sion of the number, with the de-coded
number underneath.

In a practical program, you would prob-
ably store the coded numbers in an array.
Then you would have to arrange to dig
them out and get them into Z$, using a line
such as Let Z$ = B$ (J), immediately

before the Rand Usr 16531.

If you want, you could incorporate the Mr
& Mrs program, given last week, into the
same block of machine code. To do this
you should load another Cd 82 40 im-
mediately after the 18 ED, which will call
the Findz$ subroutine again. Follow this
with the second half of last week's listing,
starting at 06 02 AF.

When you want to call this routine, you
should use Usr 16553. You would then
need 55 spaces in Line 1 Rem to make
room for the machine code for the two
programs.

ma 3 55,0
A

RETURN C % EN
1@ OIM X$(12:}
2@ INPUT X%
38 FOR J=1 TO

48 LET
DES)Ci iJ) -27 AND

CODING & DICODING A

4882 3IE SF Lo f!.5F
1384 81X FC FE et 8C,Frrc
4257 28 14 409 Le HL, (4014)
= £ =
igsg Ed B JR l‘(‘z :-asﬁ
& 3 .
4@8F B3 INC HL
4398 23 INCG ML
439y 23 INC HL
4992 ©3 RET
Fig. 1 Subroutine: FINDZg

4993 CD 82 4@ TR CALL FINDZZ

1098 @6 o2 te g,e2

4398 AF o B

4399 EU o5F ]eer

43958 FE a@ oF o

4290 28 ag R Z, 4981

229F C6 1B BOD 8,18

4881 Dy ]EST i

49R2 1@ Fa DJUNZ 4@98

4974 @ap DEC  ©

@RS 8 "ET 4

4@R8 23 INE - T

18R7 18 ED R 48396

Fig. 2 Decode & print Fhone lo: in zg¢

UNPLOT Ccapy =
LN

'é'é’ GOsSuUB EEEEEEéEEEEEEEEQEEEEEEE

X=({@ fanND
LET Y=(0 AND X$i{J+1)=" ) +1(

CODE X$tJ4+12 -27 AND Xs(d-*/ll Ty
3
B8 LET X$(J/2+.5) =CHRS (162X+Y
3
TO NEXT J
8@ LET Z%=X%{ TO &)
2 _PRINT ZI%
1208RAND USR 18531
> w7 2
@31 838 6835
Fig. 3
BASIC progrem encodes 12 digit
phone lo: in 6 digits (in 78)

TLLEPHONE NULBZR

=RNDF™
GosSuB 7
NOT  POKE $COS

12 STER 2
XB2{Jdl =" “)+(CO
XEIJ) 2> )
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SPECTRUM

Dwelling on
Ragnarok

John Scriven gives a few
hints and tips on writing
structured programs.

Some of the points | am going to raise will
no doubt irritate a number of you, outrage
a few, and unfortunately confuse others. |
hope that somewhere in the gloom, this
article may help you to think about the
programs you write and at least prevent
you from passing on your faults to others.

Before | start, there are two important
points — (1) | have been guilty of most of
the following faults myself, and in mo-
ments of weakness still fall prey to them,
and (2) there are no such things as perfect
programs, only those that suffice until a
better version comes along.

When writing a program, the first thing to
do is switch off your computer, go away
and find yourself a piece of paper. Natural-
ly you need to know which computer you
are writing for, both its potential and
limitations, but actually composing at the
keyboard is not the best thing to do. This is
a terribly difficult habit to break and only
became easy when | realised that | could
sitin a pub or on the beach and continue to
program.

Sketch a rough design for the program
on paper. These questions may help —
what is its purpose? Who will use it?
Does it need instructions to run? Does it
need graphics, sound, etc?

At this stage, it is a good idea to work out
a flow of control through the program. You
do not need to use standard flow-chart
symbols unless you wish to. As an exam-
ple, | will write a program to demonstrate to
primary school-children how to build up a
curve from straight lines (curve stitching,
as it is more usually called).

RUN — INITIALISE — INSTRUCTIONS — MAIN
PROG. — REPEAT?

Attending to the needs of the user first is
called the Outside-In approach (although
many people do not use these rather
fiendish terms, you may come across them
in text-books).

Now you need to sort out the flow of
control in terms of line numbers, then use
them to help organise your program. One
way is to have a control module at, say,
line 1000 and subroutines at, for instance,
2000, 3000, etc.

Designing a program using a modular
approach is often called the Top-Down
method, a term borrowed from psychology
(Note that these methods are not mutually
exclusive, but that the best bits of each are
combined).

In the example program, it produces a
result like this:—

1000 REM Control Module
1010 GOSUB 2000 : REM Initialisation

1020 GOSUB 3000 : REM Instructions
1030 GOSUB 4000Main Program

1040 GOSUB 5000 : REM Repeat Option
1050 GOTO 1020 : REM Repeat Chosen

In effect, the program has now been
written — it only nee” the subroutines to
be filled in. You may have subroutines that
perform particular functions already on
cassette, in which case it is comparatively
simple to merge them with new programs.
If you do not happen to have any sub-
routines handy then it is necessary to sit
down with some paper and work some out.
It is only at this stage that you need to
switch on the computer and try them out.

First, the subroutine that handles in-
itialisation. If you state somewhere Let A =
X, then you should have assigned a value
to X previously. Some machines assign a
default value, usually @, to undefined
variables, but the Spectrum will produce
an error message telling you at which line
you have attempted to use the undefined
variable.

If you use a subroutine to initialise
variables and also label them using Rem
statements, rather than dot them about as
and when they occur, you can see at a
glance which ones you have used pre-
viously and what their purpose is. It should
be clear that you do not necessarily know
these subroutines at the development
stage of your program, so set up the first
line and add to it when ready.

2000 REM Initialisation Module
2010 LET A = 1, etc.

The curve stitching program needs no
initialisation as such, so it can simply be
used to set up the colours of the border,
paper, and ink, etc.

To design the main program module, try
sketching a few lines on paper to show
what the display should be like. On a
Spectrum, there are 256 x 176 points you
can define, so a piece of graph paper with
at least 26 x 18 squares may be a help.

How will the display be built up? It is

one at a time, but this is wasteful on
memory and hardly elegant. If you know
the starting position for each line and the
step size, it is better to use a FOR— NEXT
loop. Many programs that appear in maga-
zines could be improved a great deal by
use of loops. A brief example of a charac-
ter generator may suffice:

10 POKE USR “a”, 128
20 POKE USR “a"+1,56

30 POKE USR “a"+2,23
40 POKE USR “a"+3,45
50 POKE'USR “a"+4,14
60 POKE USR “a”
70 POKE USR “a
80 POKE USR “a”

10 FORN=0 TO 7

20 READ X

30 POKE USR “a”+N,X

40 NEXT N

50 DATA 128,56,23,45,14,10,20,128

The curve stiching main module can be
trimmed by using a loop to generate lines
from all four sides of the square at the
same time. Note that the program lines are
spaced 10 lines apart. Even on a machine
with a renumbering facility, it is useful to be
able to insert lines you need at a later
stage.

The repeat module is fairly simple. If you
offer someone the chance of restarting the
program, you can use an Inkey$ function
to check for a certain response from the
keyboard. This successfully error-traps the
user response — any other key press
apart from Break is ignored.

If this program is to be used by anyone
apart from yourself, it needs documenta-
tion, ie notes on how to run the program,
what it does, how to change it, memory
requirements, etc. This information can be
on paper, or it can be present in a limited
form inside the program.

As this program may be used by young

possible to define each line on the screen to page 25
i REM
28 REM CURVE STITCHING = ,f,' e ond SesoNisant

48 REM £ ODMN SCRIVEN 23.7-B2F
@ REM

ieee REM = FEFEFF # EFF
1i9®S REM Conilrol Module
1988& RE] ¥ 4
%Bl GO SUE ZPEe: REM INitiaiixa
ion

e GO SUB S0e8: REM Instrucii
ons
IBS8 GD 5UE 4PPB: FAEM Main Frod
am
%B‘B GD SUB SPPP: REM Repeal Dp
300

1?’59 5D TO 192®: REM Repeat Lhos

2889 REM EESKCEACRARERALENNE Sy
=ZBD1@ REM #INitializatao

2020 REN !§§!§§§§§§§}§§§§E§§I—§i§
2959 BORDER T: PAPER 7: INR 1: T

2248 RETURN
SOBE REM FEEFFFEFFEEFEEFFEESEFFE
391P REM #InsSlfuclionss
SO28 REM FFrEEFEFFFFEFEEEEREFEEEE
INT AT Bi‘,‘ “ii*&CURUE STI
3 p P94

3858 PRI This Program wil
i draw lxneslrol 2ach side of a

es e
step sizZe isthe distance 2&2:h li
ne is its neighbour. As €3
ch set is completed, the squa’
2 will be redrawn with the stz
P S5iz reduced by twd.
3e60 INT YOU ®Will be abl=a
10 _see the curves become strong
er as the lines getl closeq 103
Sther.™
3878 PRINT If you 9t tire

t
¥YOU can breakthe program at_an
stsg pre ss;ng CAPS SHIFT
& SPACE and restart by pPressing
E,

CDN’T than
INPUT "Press ENTER now to b

zs
RETURN
REM S¥FFFESsFsFSEsRsssss8¥Ex
REM #Main Pro

IF Z—B THEN LET z=1)

AT 18,21, "STEP

98-

z,6: REM $COLOURS
n=0 TO 168 STEP Z
.@1,ns4: REM :SDUND#
160-n,@: DRFQ\JB . z8@-n

NE. n

PF‘IUSE 200: NEXT z

RETURN

REM i*}*i§§§§§§§§§§§i§§*§*f
REH #Rapeat Opt
{»{-if!—i*i{-&iti*{-f!i«}m&
N’T AT 18,21, “Press "y
toprepeat, *;RAT EB B

umvawmummkwuuawmxmnm&umusmwm
m

U1 UIUIOIU o o P o oo fo o o o o 2o oo o

" THEN RE
" THEN ST

G0 TO se40
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MACHINE CODE

from page 24

children, or people of limited experience, |
decided to make it auto-running, so it is
saved using Save “STITCH” Line 1. The
program will execute itself when it has
finished loading, and go straight to the
instructions. This method is useful on two
counts — firstly, it makes it easier for
inexperienced users, and secondly, if you
hold any information in variables or arrays,
they are not lost accidently by using Run.

When information is displayed on the
screen, it is impossible to know how long
the user will take to read and assimilate
the display. It is clearly then, an unwise
decision to specify a particular length of
time to hold the display. All that is neces-
sary is a line such asi—

INPUT “‘Press RETURN to continue”: ZS

The last module, the repeat option,
could be included in the main program but
makes more sense as a separate module.
Instructions for key pressing should be
specific rather than general, ie it is better
to say “Press “Y” to continue” than to say
“Press any key” (on the Spectrum, as well
as many other machines, it is necessary to
check for a lower case ‘‘y” as well as the
upper case).

It can be seen in the listing that | have
included the opportunity to Stop the prog-
ram at this stage. There is nothing more
infuriating than discovering that the only
way to escape is to pull out the mains plug.

The program is now almost finished
(sighs of relief), and a check through the
listing should show how the flow of control
operates. The final touches are a title at
the beginning and an author/date line.
Note that all Rem statements are nested
between empty Rem lines, eg:

10 REM

20 REM *CURVE STITCHING*

30 REM

This does nothing more than to make the
modules stand out.

If you are interested in encouraging
good programming practice or hope to go
on to more structured languages, like
Pascal, Comal or even BBC Basic, you will
find the leap into the unknown less painful
by adopting a more systematic approach.
Since Dijkstra’s famous article, “Goto
statement considered harmful”, back in
1968, many people have commented on
their over-use in Basic — OK so the
program works, but can you still see why a
month later?

You may disagree with much that | have
written, but | hope it will make you think
next time you consider writing a program.

Generating
coded ends

We call this the standard ending. So we
might as well make the program generate
this code at the end of the routine auto-
matically. Here's the loader in its simplest
form (in 1K you can save memory by
shortening the Print phrases):

10 PRINT “BASE ADDRESS:0";
20 INPUTB
30 PRINTB

40 PRINT “NO. OF DATA BYTES:O";

50 INPUTD
60 PRINTD
70 FORI=0TOD -1
80 POKEB +1,0
99 NEXTI
100 LETA=B+D
110 PRINT “CODE:”
120  INPUTC
130 IF C <@ THEN GOTO 180
140 PRINTC
150 POKEA,C
160 LETA=A+1
170 GOTO 120
180 CLS
199 FORI=1TO9
POKEI-1+A,M(I)
210 NEXTI

The last three lines assume that the
array M has been set up in command
mode (ie without line numbers) by:

DIMM (9)
LETM (1) = 62
LETM (2) = 30
LETM (3) = 237
LETM (4) =71
LETM (5) = 253
LETM (6) = 33
LETM (7)=0
LETM (8) = 64

LETM (9) = 201

These are the standard “end of routine”
codes mentioned earlier.

Or, you could input these values into M

using a For loop, and then delete the loop
before saving. Either way, do not forget to
execute the program with Goto 10 and not
Run, so that the array values are pre-
served

Now, execute the program:
220 LETY = USR (B + D)

The Yvalue returned by Usrisn't usually
needed, but it has to be there to satisfy the

syntax of the statement. It actually con-
tains whatever was in the Bc register pair
on returning from the machine code
routine.

Finally, we look at the state of the

program and its data:
230 FOR1=BTOA + 8
240 PRINT |, PEEK |

250 NEXT |

Now, to run the program. Firstly, the
machine code routine has to coexist with
the Basic system. If we're careless, Basic
will clobber our defenceless little routine,
because it's always moving things around
in memory.

One way out of this problem is to fool
Basic into thinking that the top of memory
is below where it really is, and use the
resulting “attic” for any programs we want
preserved. To do this, Poke the bytes
16388 and 16389 (which together form a
system variable called Ramtop) with the
address from which we wish to start our
program. In other words, this is the first
address which is unavailable to Basic. As
usual, the low byte contains the least
significant value.

So, taking an example for a 1K machine,
Ramtop contains the hex value 4400 to
start with. If we want to allocate a 256
(decimal) byte attic, we have to set Ram-

top to 4300:
POKE 16388, 0 [=00 hex]
POKE 16389, 67 [=43 hex]

Incidentally, 4300 hex=17152 decimal,
and you can omit the Poke 16388 unless,
for some reason, you've changed it from
its usual 0 value previously.

Now we type New because Basic only
notices that Ramtop has changed when
new is executed. Next, load the “‘loader”
program and run it. In response to its base
address request; type 17152, and, to No.
of data bytes, type 1. Finally, key in the
machine code (62, 4, 6, 7 etc) terminating
with a negative value — a delimiter that is
ignored on loading but signalling “‘end of
code listing”.

The system responds by printing the
contents of bytes from 17152 onwards. In
17152 is 11, which is the sum of 4 and 7.
This should not be surprising, since that is
where we asked to store the result, and it's
also the byte we allocated for data.  The
rest of the ““memory dump” just confirms
that the program is correctly stored.

Experiment, by altering the values being
added (just Poke new values into 17154
and 17156 and goto 220). Alternatively put
the result somewhere else — say 17153.
See how it changes the program?

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

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

Temperament
and the
Dragon

Simon Owen looks at the
pros and cons of being

a Dragon owner.

This article is mainly dedicated to all those
people who, like myself, spent hours hun-
ched over that little black box — namely
the ZX81, and who now own or are
thinking of becoming owners of that mira-
culous, if slightly temperamental creature
— the Dragon 32.

Oh, what a lovely sight that Dragon is,
too. A real keyboard at last. Much more
thumping of the dead ‘touch sensitive’ one
on the ZX81 and | would have had no
finger ends left. The high resolution
graphics are super as well after those
chunky 64 x 32 things.

But— and it is a very large but at that —
the manual, which claims to be compre-
hensive, certainly does not live up to its
promise. It is not a patch on the Sinclair
one which is witty and very useful. A
first-time user would have a lot of difficulty
making the machine do anything at all. As
it is, it took me ages to make any sense of
it.

A week and a half and nearly a head of
hair later, | read that this new animal of
mine is really a well-known colour compu-
ter in Dragon’s clothing. With this informa-
tion ringing in my brain | begged the
money from Mum and off | dashed, hot-
foot, to the High Street to buy ‘their
manual. | arrived home triumphant with
this book, which at £3.95 was great value,
almost as good as the ZX81’s. It covers in
detail (a word | do not think the people at
Dragon Data know) all the graphic and
some of the string functions, except for two
which still have me baffled — Get and Put.

The first difference between our dear old
81s and the Dragon becomes obvious the
minute you turn it on — the screen is
smaller than we eighty-oners are used to,
Another difference, and quite a good one (!
think), is the Print@ command instead of
good old X and Y.

When listing a long program the screen
size can be a nuisance. You have to be
very quick to stop the listing going off the
top of the screen. However, the Renum
command is great. All that time spent
editing line numbers, etc, can now be done
in a second. | had great fun with that one.
The Edit command, which is a bit daunting
at first (and which seems to have foiled
several reviewers), can be very useful and
time-saving once you get the hang of it.
And it is much more comprehensive than
the edit capability of the ZX81.

The colour commands, which, inciden-
tally, | found quite hard to handle, have
one large drawback. The screen text can
only be black on green or vice-versa.

Although the screen can be Cls-ed any
colour, the text reverts back to black and
green (at least it does for me — any advice
to make it otherwise would be welcome).
Also, if you use a black and white televi-
sion, as | have to most of the time, the
colours, which should show up as gradu-
ated shades of grey — don't.

The only other major gripe | have about
the Dragon has to do with the way that the
character set is laid out. Although there are
approximately the same number of pixel
characters as on the ZX81, they are
reproduced eight times — each in a
different colour. This space could have
been used for much more useful things,
user-defined characters or pre-defined
high-res graphics, to name but two. Also,
the fact that these characters are not
available through the keyboard but only by
using Chrs makes programs considerably
longer if you are using a lot of low-res
graphics.

On the plus side is the fact that all the
Dragon commands are amazingly fast
compared with the time things take on the
ZX81. Even the graphics commands Line
and Draw are almost instantaneous and
the circle command is superior to the
equivalent on many of the more expensive
micros.

Dragon Data’s software is not as good
as | thought it was going to be. There is not

much of it, and what there is does not
seem to exploit the machine as well as it
could. If you do not have any joysticks
there is at least one of their programs you
cannot use, but it does not tell you this
anywhere on the outside of the packaging.
The price of the software seems high at
£7.95 when you consider some of the
really excellent ZX81 tapes for under a
fiver.

Although | seem to be criticising my
Dragon a lot, | am being a bit unfair. The
Dragon 32, with its 6809 microprocessor,
is a totally different type of computer to the
ZX81 and most of my moans are more to
do with this fact and my own inexperience
than from any fault in the machine. The
opinion of others far wiser than myself
seem to bear out my original impression
that the Dragon really is a wonderfully
powerful machine with terrific potential.
When other enthusiasts and the software
houses discover the Dragon there will be
ample information and lots of games to
play. When this happens | am sure that our
Dragons will really prove their worth.

Below are two small ‘sample’ programs
to amuse you. The first produces circular
patterns using height/width ratio in con-
junction with a For-next loop. The second
uses the Line command to produce ever-
lasting patterns — be warned, this is quite
hypnotic!

5  REM OVALS
TS

4f  PMODE4:PCLS:SCREEN 1,1
5¢  FOR X=1 TO 9¢ STEP A
69 CIRCLE (128,9),X,,B
7 NEXT X

99 GOTO 1§

1 REM PATTERNS

2 '
3 PMODE . 3,1
1§ PCLS3

15 SCREEN 1,§

2§ FORI=3T07
25 FORJ=2T0 6
39 FOR S=§ TO 3
35 FOR R=f TO 3

2¢ INPUT "INCREMENT STEP (1-9)";A
3¢ INPUT “A NUMBER BETWEEN 1 & 3(DECIMALS T00)";B

8f  A$=INKEY$:IF A$=""THEN 8¢

4 COLOR R,S

45 A=g:B=255;C=f:D=191

5§ LINE (A,C)-(B,D), PSET,B
55  A=A+J:B=B-J:C=C+1:D=D-I
69 IF A<255 AND C<191 THEN 50

65  NEXT R
78 NEXT S
75 NEXT J,1
89  GOTO 3§
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PEEK & POKE

London WC2 7HF.

Is there anything about your computer you don’t
understand, and which everyone else seems to take
for granted? Whatever your problem Peek it to lan
Beardsmore and every week he will Poke back as
many answers as he can. The address is Peek &
Poke, PCW, Hobhouse Court, 19 Whitcomb Street,

INTERROGATION

ENGLISH STYLE
R Watson of Washington,
Tyne and Wear, writes:

Do you know of any way

in which tokenised line
numbers and commands in the
BBC model B program can be
converted into English for in-
terrogation and edit aid?
A This can be done if you

load the accumulator
with the token that you want
to be printed. When this is
done call the address B33A
(hex). The computer will de-
crunch the token into Ascii
and then print out the Ascii.

ACE GOES BACK
TO SCHOOL

Joe Laine of Yew Road,
Stockport, writes:

I am very interested in

the new Jupiter Ace, but
I am unsure whether or not to
buy it. I was going to get a
ZX81 or Spectrum to learn on,
because I am going to start
learning computing at school
soon. What I want to know is,
will I have to learn two lan-
guages, one at school and one
on a Jupiter Ace? Also will
there be software coming out
for the Ace? I do not want to
buy a computer that has no
software.

A The Jupiter Ace has
caused quite a lot of in-
terest, and not a small amount
of decision taking. It is not an
easy choice to make if you
want to buy a computer, even
if you do believe that Forth is a
better language than Basic.

What you say about school
is very important. I know that
last year the London Board
specified any high level lan-
guage for the O-level, but only
Basic for the A-level. This
year the AEB has not speci-
fied Basic only. The thing to
do in this case is to talk with
your teachers, find out what
the syllabus asks and what
they are going to teach. While
an increasing number of staff
are becoming computer liter-
ate, I doubt if many of them
are conversant with Forth.

I feel that it is a very good
choice for a second machine.
As to whether you should
make it your first choice — I
would again suggest you talk
to your teachers before decid-
ing.

BASTARDISING
BASIC
D G Callow of Hamilton Cres-
cent, Brentwood, Essex,
writes:

I hope that your series on
machine code is going to

be as helpful as it looks. I

wonder if you could clear up

the following points for me.

(a) Why do authors attach so
much importance to safe-
guarding machine code by
placing it in a Rem state-
ment, or above Ramtop?
After all, I am not going to
press New until I have
finished with the program.

(b) Why is a machine code
program so_often sup-
plemented by a Basic prog-
ram. Why cannot the
whole program be written
in machine code?

(c) Why is it that, having
Loaded a machine code
program, a Basic program
then disappears?

(d) Machine code is typically

Run by a Rand Usr

address, but why on earth

is Randomize necessary?

With all due respect to

Messers Sfewart and

Jones, why do you write a

program in Hex, when as

part of the Loading process
it is converted to decimal.

Why not write the program

in decimal in the first

place?
The reason machine
code is placed in either a

Rem statement, or above

Ramtop, is that the memory

locations within a program

move. As new information is
put in or changed, the addres-
ses of the various items within
the program change as well.

This does not really matter in

the execution of a straightfor-

ward program. But, when
there is a machine code

(e

-

routine to be called, the com-
puter must know where it is.
The first line of a program, or
the space above Ramtop are
fixed, and therefore safe
places to store such a routine.

When you switch on a com-
puter, the Rom takes over and
offers you control. Because
the Rom is in Basic, the con-
trol is in Basic. On the ZX81
machine code can only be ‘en-
tered’ by commands from the
Basic. The second reason for
mixing machine code with
Basic is that machine code is a
lot harder to debug. So, there
is often an element of com-
promise, as it makes fault find-
ing so much easier to identify
and correct.

When you use the Usr com-
mand it also clears the screen.
This is why your basic will
disappear.

Rand is used because it is a
one byte command and re-
latively harmless in that all it
does is to reset the seed gener-
ator. Because of the way the
ZX81 is configured, Usr can-
not be called on its own. Print
could be used, except that it
will clear the screen when used
with Usr, which might not be
wanted. Poke can also be
used, but that starts changing
locations. Rand is safe and
uses the minimum of memory.

The reason that hex is used
so often is that it is much
simpler. All the addresses
from 0 to 65535 can be repre-
sented in hex by just four
characters. It is also much
easier for a computer to con-
vert hex to binary, and vice
versa, than it is to convert
either of those two to denary.

It is a legacy from the days
when computers only had a
hex keypad, because of space
restrictions (who remembers
the Sinclair Mk 14, complete
with 256 bytes of Ram and
delivery problems?). Also, be-
cause there are fewer digits to
input, it is quicker to input
hex.

COMMON CADS
UP MARKET

Paul Mottram of Brompton,
London, SW5, writes:
I have seen written down
sometimes the words
CAD and CAM. I’m sure that
they are initials for something
but cannot work out what. Can
you tell me.
A CAD is Computer Aided
Design, and CAM is

Computer Aided Manage-
ment. They are words that are
very common further up the
business end of the market.
The most famous examples of
CAD are the framework
graphics that can be rotated in
all directions, whilst maintain-
ing their true perspective.

CAM is more concerned
with financial analysis, long-
term planning and marketing.
Indeed, it would cover most of
the work that is dealt with by
middle and senior manage-
ment.

SWITCHING OUT
ON MEMORY

Tony De Souza of Elspeth
Road, London SW11, writes:

After reading your

answer in the September
23 issue, about the 80K exten-
sion for the Spectrum, I
thought I had my questions
answered. However, a couple
of extra questions have come to
mind.

Can I retain the memory
that is switched out? And can
other hardware still be used, or
will it interfere with the expan-
sion? Would it be possible to
review the expansion?

Also my Spectrum has a
Nand gate wired in, presum-
ably to clear up a problem.
Can you tell me what that bug
is or was?

You can retain the mem-

ory of the ‘switched out’
32K. There is no interference
as such from the board as it is
an internal fitting. However,
the board does have two Leds
that stick out the back. I doubt
they will stick out enough to
interfere with anything that is
interfaced to the user port.

The problem that does seem
to have occurred is with the
actual amount of memory that
is switched out. This is done in
two 32K blocks, which are
somewhat large. Also it means
that when you switch out a
block your variables and dis-
play file go with it. It would
seem that some software for
downloading the files from the
top of the memory to the
bottom is needed. I do not at
the moment know if. this is
being done.

As to your last point, if you
look at issues 6 and 9 of
Popular Computing Weekly
you will find out that in the
original Spectrum pcbs, there
was a shared data bus that
caused a lot of problems.
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Classified

&M GENERATION
SOFTWARE

from the author of
3D MONSTER MAZE
and 3D DEFENDER
for the ZX81 comes a game for the 16K

SPECTRUM
ESCAPE — Can you escape from the
maze inhabited by five dinosaurs includ-
ing a TRICERATOPS, who hides behind
the hedges and a PTERANODON, who
soars over the maze o swoop down on
you?
Please send £4.95
NEW GENERATION SUFI'WANE (Dept PCW)
FREEPOST (no stamp required)
OLDLAND COMMON, BRISTDL BS15 6BR

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

TELEPHONE FHILIP COPLEY ON

0924 272545
PLEASE RING FOR DETAILS OF OUR
MAIL ORDER SERVICE

A NEW RETAILER for Sinclair accessor-

WHAT IS
THE

AXON
GROUP?

WHY NOT
JOIN US?

SEE 25th NOVEMBER
ISSUE OF
POPULAR

COMPUTING WEEKLY

WIN THE POOLS?
NOW AVAILABLE

SPECT-A-DRAW

A 48K SPECTRUM VERSION OF THE WELL
KNOWN COMPUT-A-DRAW POOLS PREDIC-
TION PROGRAM. The program looks at the
recent form of teams playing in the League
matches and then refers to a large database to
see what happened in the past when teams
with similar form met. Program with instruc-

.95
Database tape (optional, but holds data on
over 5,800 matches) . 3.50
Program and datahase

Or S.AE. for details: B. S. McALLEY, 78
HEDGERLEY, CHINNOR, OXON 0X9 4TJ

BBC MICRO SOFTWARE
ARCADE STYLE GAMES (32K)
Gobbler: Classic maze chase, uses keyboard

or joy sticks. £5.45.
City Defend. Protect your cities, requires
joysticks. £4.95.
Both including full instructions
heque/PO to:
M.G.B. SOFTWARE SUPPORT LTD

52 BARLEY CROFT
HARLOW, ESSEX

DRAGON 32 FAMILY PROGRAMS

Full-length original games, home and educa-
tion programs on cassette, exploring, com-
plete range of graphics, memory, colour and
sound, with full documentation. Including
Quiz, Tunes, Oddjob, Battle, Maths, Ringo
Sarah and Finance.

Send cheque/PO for £5 to Shards Software,
10 Park Vale Court, Vine Way, Brentwood,
Essex CM14 4UR.

ZX SIMULSOLVE — efficient solution
of simultaneous linear equations with
many unknowns. Details: sae, cassette
ZX81: £4, Spectrum: £4.95. Alan Turn-
bull, 65 Vicarage Road, Stockport SK3
8HL.

SPECTRUM SOFTWARE. Why buy
rubbish? Send for details first! (Sae
appreciated.) “Softrax”, 24 Sydenham
Buildings, Bath, Avon.
SPECTRUM/BBC. Booklets of 50 for
text, graphics, USR character plan-
ning. Only £1. From A. Qureshi, The
Yews, Colmere, Shropshire.

MZ-80K, MZ-80A SOFTWARE. Busi-
ness, games, utilities. Sae: DCS, 38
South Parade, Bramhall, Stockport.
BBC SOFTWARE: Super Hangman,
400 words, colour graphics, sound, etc,
Cave-Trail Adventure and Testcard
utility. All three for £5 inc. SRL Soft-
ware, 80 Gravesend Road, Strood,
Kent.

DK’TRONICS 32K PLUG-IN RAM for
the original version of 16K Spectrum.
(No good for latest c/board design.)
£27.50. Tel: Mr Wilson 01-863 4304
evenings only.

UNEXPANDED VIC20’s. An exciting
addictive m/c arcade game. Galaxion
Invaders, incredible colour graphics
and sound. Full features including Hi
Score, Swooping Invaders, Multi Fir-
ing, Bonus Ship. Cassette £5.95. J. P.
Shay, 51 Meadowcroft, Radcliffe, Man-
chester. ¥

50 PER CENT ROYALTIES PAID:
Vic20/Atom. Sae details/catalogue. C.
P. White, 76 Uxbridge Road, Hanwell
W7 3SC.

SPECTRUM GAMES, Munchman,
Othello, Monstermaze, Zombies and
more. All for £3.95. A. Shaw, 8 Yeadon
Drive, Southowram, Halifax, W. Yorks
HX3 9QX.

16K ZX81 GAMES. Space Invaders,
Pilot, Packman, Frogger, on one high
quality cassette only £5. P. Sands, 25
Corsewall Street, Coatbridge ML5
1PX.

DEALER ENQUIRIES INVITED. ZX81
word processor superior to published
listings. Editing, fast screen printing,
Lprint. Non crashing M/C security lock
for confidential text. Fully C/P. Royal-
ties required. Write: C. Beddingfield,
Brook House, Five Ways, Neston,
South Wirral L64 7TW, England.

VIC20, cassette deck, printer, car-
tridges: 16K, prog-aid chip, 3K, super
expander, adventureland, the Count,
Sargon chess, Avenger. Cassettes:
Bomb BA/Defenda, Intro tape, Myste-
rious Island, Vicmen, Panic, Starquest,
Missile command, 3 Games. Books:
Programmers reference Guide. VIC
Revealed, VIC Programming, 6 VIC
Computing mags. All excellent condi-
tion, cost £800, sell £600. Tel: Dunst-
able 62817, Nick (after 6 pm).
SPECTRUM RENUMBER, instantly
renunibers all or part of program. All
Gotos, Gosubs, etc, included. The first
and probably the best in M/C for only
£3.95. David Webb, Southolme, 9 Park
Road, Woking, Surrey.

SPECTRUM SOFTWARE: “ZXtext",
Teletext simulation for 48K (60 pages),
32K (34 pages), or 16K (8 pages).
Spectrum. Full simulation including col-
our, flashing, 24-hour clock, alarm,
save/verify/load with auto-run,
graphics and text freely mixed, etc.
Cassette with full instructions, £5. De-
tails (sae): lan Stewart, 17 Torry Drive,
Alva, Scotland FK12 5NQ.

TI99/4A software on tape, from £1.95.
Send s.a.e. for list, ATL, 115 Crescent
Drive South, Brighton, BN2 6SB.
WANTED: ZX81 programs on genuine
tape, please send listing and price offer
to: C. Holm, 15 Bishops Close, Walth-
amstow, London E17.

UNEXPANDED VIC20 GAME, casset-
te, Maze Chaser, you are in hot pursuit
of two crooks in a random maze, good
colour and sound. Send £2.50. Gary
Hardwicke, 21 Bracken-Brogh, Brix-
worth, Northampton.

SELLING YOUR ZX81? Then | will be
most interested in buying your un-
wanted software. Please send details
of tapes you need to sell for realistic
cash offer to: Mr C. Kirkland, 7 Obridge
Close, Taunton, Somerset. No traders
please.

DUST COVERS for all computers,
printers, disk drives, monitors, etc:
Vic/BBC/Atom £2.95, Sharp MZ 80K/
MZ 8JA £5.50, Genie/TRS80 £3.95,
Printers £3.95. Please ring for other
prices. Trade enquiries welcome. Ac-
cess/Barclaycard/cheque. Sherbourne
Designs, 9 Leighton Home Farm, Well-
head Lane, Westbury, Wilts. Tel:
0373823 764.

BBC (32K) VIC20 (6.5K)
Guaranteed programmes for home
and school. “METRICS" — five long revision
programs covering decimals, length, capac-
ity, mass, volume. All on one tape for £9.95
SAE for details and complete list. CHALK-
SOFT, Lowmoor Cottage, Tonedale, WEL-
LINGTON, Somerset, TA21 OAL.

EXCITING ADVENTURE for ex-
panded Spectrum, £10 prize for first
solution. Acts as a master for a range
of adventures (@ £1.50). Just £3.50 for
first hundred orders. Russed Software,
51 Copperbeech Drive, Wombourne,
W. Mids.

Computer Swap
01-930 3266

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

New book for Spectrum
The Working Spectrum
A library of practical subroutines

and programs.

By David Lawrence

Only £5.95 inc p&p

This is the first book for the Spec-

trum to take you beyond the manu-

al.

David Lawrence develops a collec-

tion of sophisticated yet practical

programmes and games from re-

usable subroutines.

If you want to make the most of

your Spectrum you must have this

book.

Published in association with

Popular Computing Weekly.

Send cheques/postal orders, for

£5.95, to The Working Spectrum,
i Books, H

Court, 19 Whitcomb Street, Lon-

don WC2 7HF.

Please allow 28 days for delivery

1K IS NOT ENOUGH!

A 2K ZX81 gives about 3 or 4 times the
program area compared to a 1K. If you are
running out of memory, this is the cheap
answer.

Send £6 for chip plus instructions. Most
2ZX81's need only a chip swap and one link
soldered — a ten minute job. (Some early
ZX81’s had 2x2K RAM chips instead of
1x1K. These involve more soldering. If you
think you have one of these, please specify)

T.E.C., 23 Dalford Court, Hollinswood,
Telford, Salop.

16K SPECTRUM programmes wanted
of exceptional quality for early market-
ing. High royalties paid. Educational
tapes welcome. Cassettes to MICRO-
JUICE, 46 Ainger Road, London NW3.

pectrum for sale

SINCLAIR SPECTRUM 16K plus one
software cassette, brand new, £115.
Tel: 0753 651508.

ZX81s for sale

2X81 16K with D.K. Tronics cased
4K p rom,

mcluded Character generator plus 2K

ram, £150. Tel: Norwich 611122 extn

5008, Mr Palmer.

ZX81, Sinclair built, 4 books, tape, £35

ono. Mr Gibbons. Tel: Shipley (0274)

875407.

ZX80 FOR SALE. £20 ono also IK
ZX81 wanted. Tel: Bideford 79732 for
further information after 4 pm.

16K, ZX81 plus three commercial cas-
settes, ICL “How to Program ZX81",
£50. Tel: Crowborough (089 26)
61872.

SINCLAIR-BUILT ZX81 1K, complete
plus book of programs, 9 months old,
£29. Buyer collects. Pudsey 566133.
ZX81 16K, beginner books and soft-
ware, games and education, cost
£130, accept £80. Tel: Nottingham
864592,

ZX81 16K RAM, leads and manual,
lots of books and magazines, over £50
of software, still under guarantee,
yours for only £90. Tel: 041-638 6677
(evenings).

ZX81, 1K, Sinclair-built, 2 books and
magazine, £40. J. Hart, 118 Dalton
Street, St Helens, Merseyside WA10
4NZ.

ZX81, 16K SINCLAIR, user port,
manual, £50 of software, £75 ono. Paul
Goodwin. Tel: Horley (02934) 5091.
SINCLAIR-BUILT ZX81, 4K Ram, DK
Tronics Graphics Generator, home-
made joystick, manual, leads, power
supply, etc, £75 ono. Tel: 061-865
7508.

ZX81 16K, plus software and maga-
zines, £60. Phone Farnborough
(Hants) (0252) 545294.

Zx81 16K Sinclair-built, still under
guarantee and in box, excellent condi-
tion. Also software. £70. For details
telephone (041) 944 1483.

ZX81 WITH MEMOTECH 48K RAM,
with £45 of books and software, £100.
Tel: Wolverhampton 751392.

ZX81 WITH 16K FULLER EXTENDED
KEYBOARD, with case, Monolith cas-
sette recorder, manuals, 17 software
cassettes, £130 ono. Tel: 01-850 0567
(eves only).

ZX81 16K RAMPAC, plus software,
£55. Tel: Bungay 4483.
SINCLAIR-BUILT ZX81, plus 16K
Rampac, best software including 3D
Defender, Scramble, 3D Monster
Maze, etc, plus cassette recorder. £75
ono. Tel: Epsom 40468 (after 5 pm).
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ZX81, 16K including £150 of software,
good condition, with books and maga-
zines, £85. Tel: Bradford on Avon
3537.

ZX81 16K with video convertor, on
cased keyboard, user port, software
and books, worth over £300, all for
£90. Tel: 01-373 8514,

ZX81 (BOXED) 16K RAM, printer,
leads, instructions, software, three rolls
of paper, graphics programming
books, £110. Will deliver, will split. Tel:
01-642 8654 after 7 pm.

SINCLAIR ZX81, 1K boxed with all
leads and manuals, and guarantee,
£40. Tel: Bognor (0243) 823351.

Commodores for sale

VIC20 12K RAM + high res. + super
expander + joystick + £30 software +
manual + five copies of Vic Comput-
ing. £240. Mr. Cuenca 0276-61435.
VIC20 + disc drive + super expander
+ two carm games + VIC Re-
vealed and other software. £450 ono.
Tel: Horley, Surrey 3025.

WILL SWAP VIC20 Scott Adams
Voodoo Adventure for any other
Adventure, Sargon or Star Battle. Tel:
01-954 4548.

VIC20, Data cassette, Super Lander,
Superslot and Road Race cartridges,
£180 ono. Mr E. O. Doherty, Hoddes-
don (61) 66051 (evening).

VIC20 CASSETTE DECK, 6in monitor,
23K Ram, light pen joystick, lots of
Rom base software, all worth £550, will
accept £375. Tel: 01-981 7158 (eves).
VIC20 with cassette, excellent condi-
tion, one month guarantee, Star Battle
cartridge, Galaxians, 2 Bug Byte cas-
settes, Pacman and Asteroids and
other programs, £150. Tel: 01-450
6567 (evenings).

VIC20, CZN cassette deck, program-

ers aid cartridge and joystick, also
S, mags and software (Scramble,

Amok, Vicmen), worth £300, want

£200. Tel: D. Lucas, 01-274 6357.
VIC20 with data cassette, super ex-
pander, programmers aid cart idge, Vic
Revealed, programmers ref guide, plus
other manuals. Joystick, Vicmen and
magazines, £290 ono. Tel: 01-629
6041.

VIC20, 9 months old, data cassette,
computer manual, for £250, will accept
£140, for quick sale. Tel: 01-856 8587.
VIC20, 3K super expander, 8K plus 3
expansion slots, joystick, 2 Rom cart, 6
progl re-
ference guide, boxed, 8 months old,
£180 ono. Tel: Julian 0908 662826. «..
VIC20 with cassette deck, joystick,
cartridge, few software, still under
guarantee, £200. Tel: Bristol 643569
after 4 pm.

PET 32K, large keys, new Roms plus
cassette, with software including Aster-
oids and Car-Race, £360. David Klug-
mann 01-940 2254.

VIC20 AND CASSETTE DECK, super
expander, Spiders and Mars, Rat
Race, joystick, lots of software, books
and magazines, etc. Worth £350, want
£245. Tel: Newton 0582 54783.
COMMODORE VIC 20, still under
guarantee, £130. Tel: 01-571 5567
(weekends only).

VIC20 WITH CASSETTE with guaran-
tee in perfect working order. £170. Tel:
061-789 4120.

COMMODORE PET 2001 with dual
disc drives and one disk. 32K RAM.
Offers around £700. Tel: Sunbury-on-
Thames 81767. Preferably evenings.
VIC20 16K Expansion, Dataset, joy-
stick, introduction to basic, VIC re-
vealed, many games, 50 magazines,
immaculate, £300. Tel: Romford
47993, evenings.

VIC20 WITH CASSETTE DECK, 3K
high Res RAM, Pacman cartridge, Blitz
cassette intro to basic, and software,
£200. V. Young. Tel: 01-405 9123.

VIC20 plus cassette recorder, in origin-
al packing, under guarantee, joystick,
dust covers, programmes. Ref manual,
£60, software including Othello, Pac-
man, £200 ono. Tel: 0602 201321.

VIC20 plus cassette deck, 3K RAM
cartridge, machine language monitor,
various Arcade games on cassefte and
cartridges, all VIC books and courses.
Free programmable calculator if you
buy the lot. (You name price). Tel:
01-882 0083 (eveings after 5 pm).

Acorns for sale

BBC MODEL A with 32K ram, ana-
logue/digital converter and joysticks
plus software, £300. Tel: (041) Glas-
gow 6323284

ACORN ATOM 12K plus 12K, power
supply, floating point Rom, cassette
deck, manual, leads, software, 6
months old, must sell, emigrating, £150
or reasonable offer. Tel: 01-459 6133
(evenings/weekends).

BBC MODEL B, £360. Tel: 01-399
6584 (evenings only).

ACORN ATOM, 12K RAM + 16 ROM,
floating point and toolbox, ROM, PSU,
£200 of S/W, £225 ono. T. Dalton,
01-360 0323 (anytime).

BBC MODEL B including £60 of books
and software, condition as new £400.
Midsomer Norton 416245, evenings.
ACORN ATOM, cassette deck, 12K
Ram, 4K Rom — including floating
point, much software and manual,
price £150. Ring: Craig on Ripley
872182.

r sale

SHARP PC 1211 + printer, in Tandy
carrying case. PC 1211 has been
adapted for optional use with a mains
unit, all manuals. £95 ono. Tel: Chris
after 6 pm, 01-363 9764 (Enfield,
Middx.).

ZX PRINTER, as new, complete with
five extra rolls of paper — still boxed
with guarantee. Would cost £72, but
sell for £55. Tel: 01-272 3319 (eves).
BOYCE CHESS CHALLENGER, 10
levels, 50 words vocabulary, 64 pre-
program games, £65 ono. Tel: 01-979
4432,

NEWBRAIN, 32K, beginners manual
plus cassette and owners manual, cas-
sette and printer leads, £230 ono.
Contact: Brin McAlister, 53 Worsley
Road, Freshbrook, Swindon, Wilts.
ATARI VIDEO COMPUTER plus com-
bat cartridge and two sets of control-
lers, £65. Christopher Dulson, 60 Mill
Hill Lane, Pontefract WF8 4JQ. Tel:
794562.

ATARI VCS DEFENDER CAR-
TRIDGE, bought in error, brand new,
£23. Tel: 01-589 0501.

ATARI TV GAMES SYSTEM with
Combat and Space Invader cartridges,
very good condition, £80 ono. Tel:
Hitching 50528, Dean.

UK101, 8K, cased, Cegmon, Basic-5,
sound plus in/out board, joystick and
interface, improved display, lots of soft-
ware, manuals, etc, £175, swap
W.H.Y. Mr M. A. Saunders, 7 Drumcliff
Road, Thurnby Lodge, Leicester LE5
2LH.

VIC 1515 PRINTER, new, never used,
@ me an offer. Tel: Chepstow 5058
evenings.
ZX81 THURNALL /O PORT, ready
built, £9. 8K Sinclair, Basic Rom, £10.
ZX81 books, cassette, programs.
Pyatt, 23 Arundel Drive, Orpington,
Kent. Tel: Orpington 20281.
ATARI 800 48K, disk drive, recorder,
Space Invaders, Missile Command,
and Star Raiders. Microsoft Basic on
disk, plus various software on disk and
tape, £800 ono. Tel: 572 2917 (will
separate or part exchange for ZX81).
DRAGON 32 MICRO, as new with all
leads, manuals and some software,
£180. Tel: Walton on Thames 26354.

VDU MODEL 550, Perkin Elmer RS
232, users and maintenance manuals
available, £150. Dave, Billericay
Essex. 02774 25892,

ATARI VCS, very good condition, com-
plete with five cartridges, including
Space Invaders, and Chess, £120 ono.
Tel: Lodgehill 47164,

SWAP zX81 Adventures. Sinclair Cas-
tle Adventure and Psion Saucerers
Island for other ZX81 or VIC adven-
tures. Tel: 0202 682974 (after 7 pm)
DRAGON 32, perfect condition, includ-
ing cassette, lead, game cassette,
manuals, £180. Tel: 01-455 2712
(eves).

ACETRONIC VIDEO GAMES CEN-
TRE, with Space Invaders, Olympics
and Grand Prix cartridges. All leads,
very good condition, £55. Tel: Horn-
dean (0705) 593630.

SHARP MZ80K, excellent condition,
green screen, dust cover, re-set
switch, 4 MHz up grade, 5 types of
Basic, over £500 of software, £350.
Tel: 09285 76867.

VIDEO GENIE, with 16K with sound
cover, £300 worth of software, £50
worth of books under one year old,
excellent condition, with manuals and
box worth £600 — asking only £300.
Tel: Potters Bar 53596.

ATARI VCS plus Video Olympics,
Combat, Outlaw, Slot Races, Space
Invaders, Air-Sea Battle, Basic pro-
gramming plus keyboard, paddle, and
joystick controls, £135. Tel: 0443
206956.

TANGERINE MICRON in system rack
for sale, including Motherboard PSU
fan, tool kit and software, £240. Tel:
01-801 8108 (Bill Walker).

ATARI VIDEO COMPUTER, with
Space Invaders, Missile Command,
Asteroids, Outlaw, Combat, joystick
and paddle controllers, swap for 16K
“‘Video Genie” or TRS80 16K Level II.
Tel: 051-639 8779 (evenings).

VIC20 CASSETTE DECK, books, soft-
wares, £150 ono. 9 Cresswell Terrace
(Top Flat), Sunderland SR2 7ER (Mr
W. C. Chan).

ATARI VC5 with seven cartridges,
Dodgem, Space Invaders, Asteroids,
Street Racer, Combat, Air Sea Battle
and Night Driver, £130 ono. Tel: Basil-
don 553963 (David Edwards).

ATARI VCS with five cartridges (Com-
bat, Basketball, Outlaw, Missile Com-
mand and Asteroids), excellent condi-
tion, fully boxed, as new, £105. Tel:
0703 786582 after 5 pm.

WANTED, VIC20 or similar micro-
computer, in exchange for a realistic
OX200 communications receiver. Tel:
051- 424 1572, Mr Briscombe.
WANTED ZX SPECTRUMS, 16 or
48K, good prices paid. Tel: 07356
5038, Richard.

UK101 WANTED. Must be less than
£100. Telephone Boston 64443 even-
ings only.

BACK NUMBERS WANTED! £1 each
for 2, 6, 7, 8, 11, 12. Phone Douglas
Austin, 0732 843833 (daytime).
WANTED: 16K RAMPAC, in good
order, for ZX81. Contact: John Radclif-
fe, Leatherhead 373370 (evenings).
WANTED: BBC MICRO MODEL B,
possibly compatible cassette and tele-
vision. Under £500 the lot. Somerset.
Tel: (0458) 42389 after 6 pm.
WANTED Klick Keyboard and ZX81 or
Amber Printer. Dave. Tel. 01-690 9697.
WANTED. Dragon 32. Tel: Biggles-
wade (0767) 312970. J. Tasker after 5

pm.
WANTED 16K ZX81, with or without
software, £50.00 ono. Tel: 0249
812038 (after 5 pm). L. Del Pozo
(Wiltshire).

WANTED: ATARI DISK DRIVE, pri-
vately. Tel: 01-571 1309, after 7 pm.

NUMBERS

MAKE SURE OF A
REAL COLLECTORS’ ITEM —

THE EULL SET OF PCW.

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

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

Send cheques/Postal Orders to:

Back Numbers

Popular Computing Weekly

Hobhouse Court

19 Whitcomb Street
London

WC2 7HF
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SUBROUTINES AND PROGRAMS

A LIBRARY OF PRACTICAL SUBROUTINES
AND PROGRAMS

By David Lawrence

ONLY £5.95 inc p&p

Fed up with books full of trivia, simple games programs and notes
which assume you have all the time in the world to experiment. DAVID LAWRENCE

This book is different. It is based on a collection of solid, sophisticated
programs in areas such as data storage, finance, calculation,
graphics, household management and education.

Each of the programs is explained in detail, line by line. And eachof ——————————c————— /
the programs is built up out of general purpose subroutines and Please send me a copy of The Working Spectrum.
modules which, once understood, can form the basis of any other | enclose a cheque/postal order for £5.95.
‘programs you need to write.

|

Name |

Advanced programming techniques spring out of the discussions Address |

explaining each subroutine. The result is not only to advance your I

applications programs which might otherwise only be available to TR |
igne

I

those prepared to buy cassettes or those capable of writing substantial
programs for themselves.

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

Please make your cheques payable to Sunshine Books.

Please send your order to The Working Spectrum, Sunshine |
Books, Hobhouse Court, 19 Whitcomb Street, London WC2 I
THE:

I

I

[

_each.  notof our |
programming skills but also to leave you with a wide range of practical |
|

|

|

boci o oMmm ity - oo

CLASSIFIED
Com U ADVERTISING

SW A P Computer Swap — Free/Private reader — 10p a word/Trade Advertise-

ment — 20p a word/Semi-display — ES a single column centimetre,

minimum two-column centimetres.
0 1 - 9 3 0 3 2 6 6 Computer Swap — buy or sell your computer for free through Computer
Swap. See box on left for details.
Private readers — other advertisements from private readers cost 10p a
word.
Trade advertisements — cost 20p a word.
En?crgggmwsgr'?tngzy c(;:l sg g ﬁ Semi-display — why not make your advertisement more substantial by
A d choosing the semi-display rate. It is only £5 a single column centimetre.
FREIE L Co_mpl;ter F‘,Q’ Wa[;, acnew Send your classified entries to Classified Department, Popular Computing
regular service for Fopuiar COM- | eekly, Hobhouse Court, 19 Whitcomb Street, London WC2. For
puting Weekly readers. semi-display enquiries call Alastair Macintosh on 01-930 3840.

COMPUTER

Here’s my classified ad.
All you have to do is phone y

Computer Swap on 01-930 3266
and give us details of your compu-
ter, the price you want for it, your
name, address and telephone
number.

Please continue on a separate sheet of paper
Imakethis. il words, at:..; et perwordsoloweyou£..........occoeeuruenanns
Computer Swap entries are li- | Name.
mited to a maximum of 30 words. | Address
They will be published in the first :
available issue. Teleph
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ROMA SOFTUARRE

24 Church Street, Slough SL1 1PT. Telephone: Slough (STD 0753) 71535

A\

ROMIK PROMISE
A MINIMUM OF

ONE NEW GAME
EVERY MONTH

Britain’s leading games software house are proud to announce our new range of exciting games and other software for
the Vic20. (Games for BBC, Dragon, Spectrum and Atari available soon.)

ALL ACTION GAMES CARRY A FREE ENTRY TO NATIONWIDE COMPETITIONS WITH FANTASTIC PRIZES

MARTIAN RAIDER

For unexpanded Vic20
Skim as close as you dare to the surface of the planet,
devastating the Martian cities, destroying ammunition dumps
(gaining more time), shooting down the ground-to-air missiles
and UFOs, dodging or blasting the meteorites.

““A real action shot of the game"

N0 TWISTERS

For unexpanded Vic20
Four games to stretch your brain
Blackjack, Decipher, Four Thought and Teaser are our com-
puterised versions of very popular home games and will test
your mental agility and skill for many a long hour.
BLACKJACK

You start with £1,000, the objective being to break the bank, to
do this you have to win (including your starting money)

Instructions. You have to score nearer (but not over) 21, than
the computer does. The computer deals your first card, you
then place your bet and hit the return key, the computer then
deals your second card. If you want another card hit the “C”
Key, if not hit the 'S” key

Points. Ace 1 or 11. Jack, Queen, King 10.

Scoring 21 points with 2 cards — you automatically win.
Scoring 21 points or less with 5 cards — you automatically
win.

Draw — the computer wins.

Your kitty is automatically adjusted win or lose. If you lose all
your kitty — game over.

DECIPHER

You have to guess what combination of colours the computer
has selected — to enter a colour just hit the colour button on
the computer, when you have entered your five choices of
colour, the computer will display (a) Nothing at all — none
right; (b) Black or white squares or both — for every black
square you will have a correct colour in the correction position,
for every white square you will have a correct colour in the
wrong position. If you cannot find the complete combination, it
will be displayed when you have had twelve attempts.

FOUR THOUGHT

You have to make a line of four squares — horizontally,
vertically or diagonally BEFORE the computer does, taking turns
to take a square (squares can only be placed at the bottom of
the grid or on top of another square). Keys. Hit the number key
of the column you want your square dropped in, then hit the
return key.

The aim of the game is to score ““15" BEFORE the computer
does, using any combination of three boxes. If you cannot
score “15” then you must try and stop the computer from
doing so and force a draw. Keys. Hit the number key of the box
that you want (you can only select an empty box).

ALL PROGRAMS ARE £9.99

AIRSERATTALK

For expanded Vic20
You can use 3K or 16K RAM

Can you plot a modern jet fighter? Take off from your
aircraft carrier and engage enemy aircraft in battle, Shoot
them down and then drop your bembs on the enemy
aircraft carrier. Watch out — the enemy fighter is trying to
do the same! If he gets past your air defence you are left
to defend your own carrier with sea-air missiles. You
each have three jets.

JULTISOUND
CYNTHESIZER

For the unexpanded Vic20

The Vic Multisound Synthesiser is very flexible and can
be played in more ways than can ever be explained here,
to create music and special effects. For example, create
any tune, up to 255 notes (after following appropriate
instructions), then press “F1" or “F3”, then key "‘9" and
enjoy the added effect. Now hit “+", listen to the
difference. For a surprise — hit . Now add a melody
over the top — hit key “8" then 7" — now play a melody,
or experiment. Have fun!

NEW NEW NEW

MOONS OF JUPITER

For expanded Vic20, 3K, 8K or 16K

SHARK ATTARCK

For unexpanded Vic20

You are in shark-infested waters after being thrown
overboard from a pirate ship. Your only protection being
an atomic net which you trail behind you, trying to cover
all the visible ocean and ensnare the sharks at the same
time. Beware of stopping or covering your tracks for too
long, if you do, then the sharks will escape and come
after you. Watch out for the ever increasing deadly octopi
(somtimes the sharks will eat part or all of one!)

f

g}
- i

- xm,

“A real action shot of the game”

For the unexpanded Vic20

SEA INVASION

Fight off the attacking sea creatures for as long as you
can. Shoot the whale for a surprise score, watch our for
the crabs, starfish and octopi.
You are a commander of a fleet of destroyers. Looking on
from the safety of Mother Ship, you send in one
destroyer at a time to blast a passage through the
MOONS OF JUPITER.
Your destroyers have to dodge and blast the UFOs . . .
Watch out for the Gologs, they can smash your des-
troyers, but you cannot harm them.
MACHINE CODE
ARCADE QUALITY GAME

SPACE ATTACK is a game of skill. You as the pilot of an
intergalactic battleship have to fight your way through
wave after wave of various alien spaceships.
MACHINE CODE
ARCADE QUALITY GAME

NEW NEW NEW

SPACE ATTACK

For the unexpanded Vic20

OUR GAMES ARE AVAILABLE FROM ALL GOOD HOME COMPUTER SHOPS, INCLUDING:

Mu!ycleln 92 Victoria Street, London SW1. 01-828 2511 .

Omlts C»mpulun, Hamut 429 1060 .
Bamsley. 83199 . .

Ltd., Bedford. 60447 .
c«mpmm Ltd., lecknnlnm 391 4477 .

. Twickenham l:nmplmr camru 01-892 7896 .

Dlnnlng LM Fonlu 0202 761859 .

. Metyclean, 137 The Strand, London WC2. 01-240 2321 .
Vic Centre, 154 Victoria Road, Acton W3. 01-992 9904 . .
. Cavendish Data Systems, South Nwood 656 8941 . . . Softwai
cumpnm & Buslnusx Systems, Nelson, Lancs. 0282 6011
Shop Computerland, Glasgow. 221 7409; Nanlnuhlm 40576; Manchester 236 4737 .
. Capital Computer Systems, Ilford 553 3026 .
. Kent Microcomputers, Maldnonln 12252784 . . . J. 8. Sim
. Yorkshire Micro l:nmplnm Scarborough, Yorks. 0723 78136. Taylor Wllson Symms, Oakfield House, smlun Road, Dorridge.

. A. C. Systems, Exeter . Mlmlmﬂnn. llnnlnnnam . Supe

.Dyad Duvu upmcmx, Oxon. 08446 729 .

. Metyclean, 177 London le Croydon. 01-686 8626 .

rsoft,
re Master, anLIncnIn Haau llnnlnulllm
Lel:umnlumllckpnnl Computer Stores. 0253 27091 .
Flm Byte Computers, Main Centre, Derby. 365280 . .
.AO.M. Busllms Systems, L. V E. Building, Leicester 548923 .
nett Computers L¢

. All branches of

Harrow . . . Anirog Computers, Horley, sumy 346083 .

. Tomorrow's World, Dublin . . . Algray Software,
. Carlow Radio

o Slmmuns Magee

. Jutea Ltd., Bridge, Near c-mmmvy, Kent.

d., The I:nmpuler Shop, Klnuslan 01-546 3793 . . . Chris

ONE FULL-TIME FULLY EXPERIENCED MACHINE CODE PROGRAMMER WANTED URGENTLY
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" SPECTRUM COMES TO LIFE! )

ABBEX

THE GAMES PEOPLE

SPOOKYMAN EAT THE PILLS AND KEEP AWAY FROM
THE GHOSTS. EAT THE VITAMINS AND

CHASE THE GHOSTS. FULL MACHINE
CODE ARCADE ACTION AND SOUND. |
DESIGNED TO MAKE YOUR ADRENALIN

RUN HIGH. PRICE £4.95

COSMOS YOU HAVE THE JOB OF PROTECTING A
CONVOQY FROM ALIENS AND METEOR
STORMS. WATCH OUT FOR THE SPACE
MINES AS YOU PLAY THIS AMAZING
MACHINE CODE ARCADE ACTION
SIMULATION PROGRAM.  PRICE £4.95

WRITE OR PHONE FOR LIST OF GAMES FOR
OTHER COMPUTERS OR JUST MORE GAMES

______________________________________ -
20 ASHLEY COURT, GREAT NORTHWAY, LONDON NW 4 Please send me the following
Tel: 01-203 1465 (Allow 14 days for delivery)
PLEASE COMPLETE IN BLOCK CAPS POST BY DEC 8th and receive your order in time for
NAME ( Ai : C
ADDRESS
(CARD HOLDERS).........: D SPOOKYMA,N
POST CODE PHONE NO. PRICE £4.95
Make cheques payal b! to ABBEX < D COSMOS
Tendoss my croque for & PRICE £4.95
Lwish 1o pay by [] CHEQUE []VISAL] ACCESS[]
Ple: as& debt My SNSRI /e 1 Tio T T e RIS e e S
\ NUMBERDDDDDDDDDDDDDDDD dm ................................................ ‘
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