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48K SPECTRUM. Kempton |oystick,
intertace, cassette recorder, 30 games
and education tapes, only 2 months ald,
games include: Hobbit, Jetman, chess,
Poal, Biorhythms and many more fop
games. Bargain £250 ono. Tel. 01-341
1924,
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Pole Position
on BBC B
See page 10
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Summer delivery
for Amstrad

THE new Amstrad games
computer will be formally
announced next week.

The machine with 64K
Ram, 32K Rom. a Z80 micro
processor and a built-in cas-
sette unit will be offered intwo
forms. A version including a
separate black-and-white
monitor will sell for £199. For
£299 the price will include a
monitor quality colour display
(see Popular Computing

Weekly, March 15).

The machine features three
text display modes — 20, 40
and 80 columns — and three
graphics modes, 160 x 200 pix-
els, 320 x 200 pixels and 640 x
200 pixels. The colour resolu-
tion in the highest resolution
made is four colours per hori-
zontal pixel screen line.

First deliveries of the

machine to shops are expected
in the summer.

Home copying
beaten

by dongle?
MICRODEAL has developed
a software key or ‘dongle’
which it hopes will put an end
to home copying of its cassette
software.

The small hardware umt —
about 1 inch square and Y2
inch deep — plugs into the
joystick port of the Dragon
while a specially encrypted
program is louded. If the prog-
ram is loaded without the soft-
ware key connected to the
joystick port, then the prog-
ram will not run. Once the
specially prepared program
has been loaded with the key
in: place, it can be removed,
the joystick connected, and
the game played in the usual
manner.

The idea is to give away the
software key with each copy of
the program sold. While the
program can still be copied,
the copies cannot be made to
load without the key. Up to
2,000 different combinations
are possible with the key,
although all tapes of any par-
ticular program would be pro-

continued on page 5p
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® Street Life Graham Taylor talks 1o Alan Maton and Maithew Smith of Software Projects. See page 12.

@ Reviews Clhristina Erskine examines the Penguin Study Software series on page 16 @® BBC and Education

John Meecl's program helps children became more proficient on the recorder. See page 30, ® Commodore 64

Pete Gerrard begins a series on the 1341 disc drive and its capabilities on page 36. @ New Releases This week's

reviews include Trashman from New Generation and Cobira, a program for the Memotech MTX from Xaviersine

Audico Products. See page 60.
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) vi . fasten your safety belt and

screw down your screen because
o you ‘Il be jumping far your life with POGO, this
fantastic, on the hop, all action fun-game from
Ocean. Just bouncing around colouring steps may
sound like child’s play but only the toughest will jump
at the Pogo challenge, and when the going gets tough the
tough get going! Just you try to pego up and down the stairs
dodging all kinds of meanies and you'll get a taste of the real
Pogo action. So rush right now to your local software shop and
bounce out with this fun-packed winner . . . Pogo will have you
jumping for joy . .. hopping mad . .. stair crazy . . . aaaghll

POGO

Spectrum 48K
590

= :

M ... yes, spinning dizzy is just
P what you'll be if you try playing
Chlnese Juggler using only your keyboard.
After a spin with the juggler’ you'll believe that
your computer and joystick were made just for
playing this incredible version of the classic art
Chinese Juggler is a classic in its own right, you can almost
feel the plates spinning on your joystick! It will take the deftest
of touches and lightning reflexes from the best of you games
masters to master the Chinese Juggler. The superb cartaon
animation, delightful stage design and ingenious originality all
add up to putting Chinese Juggler in a class of its own, Take
the chance now to own what could well become a collector’s
piece and enjoy the fun and finesse of Chinese Juggler, one of
the most truly remarkable games in the software market

CHINESE JUGGLER

Commodnre &4 Eectrum 48IC

Ocean Software Limited - Ralli Building - Stanley Street - Manchester M3 5FD Telephcne 06l 831 9143

Ocean Software is available from selected branches of: WOOLWORTH, W H SMITH, m.ﬂm Menzes, LASKYS, Rumbelows,
Spectrum Shops and all good software dealers. Trade enquiries phone: 061 832 7049.
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articles, and any accompanying programs,
should be original. It is breaking the law of
copyright to copy programs out of other maga-
~ zines and submil them here — so please do not
be templed.

- Popular Camputing Weekly cannol accept any
responsibility for any errors in programs we
publah.mhwawmamyswourmsm
make sure programs work.
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Edltonal

One of the commonest questions
asked of computer magazines is
‘Which computer should | buy?

The question is simple and straight-
forward. The answer, unfortunately, is
not.

Anyone thinking of buying a compu-
ter should first decide how much
money they can afford to spend, and
exactly what they want the computer to
do. Setting a spending limit automati-
cally helps to narrow down the choice
— if you can spend up to £200, then
machines such as the Spectrum and
Commodore 64 should be considered,
whereas if you can spend up to £400
then the BBC micro and QL should be
added fo the list.

Real problems start to arise for the
first time buyer when deciding what the
computer should do. In many cases,
the purpose behind buying a computer
is to find out what it can do. The first
time buyer is seeking to enter a new
field, not to engage in specific word
processing or other micro related
tasks.

The experienced user, with a par-
ticular function in mind, has no such
problems. He just finds the machine
which best matches his needs.

If you are a firsttime buyer, and don't
know what you want a computer to do,
the only solution is to take the plunge
and buy one of the cheaper micros
available. You can always upgrade
later if you discover that you want to
use your micro for more sophisticated
tasks.

Next Thursday

Next week's star game is Pacman —
which needs no explanation! — for
Commodore 64 by S Buys.
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TITANIC SINKS. (THE“UNSINKABLE” STRIKES ICEBERG)

P

Our American correspondent via iceberg approximately 300 miles off the
wireless telegraphy reports: Late last coast of Newfoundland, it is feared that
night the 5.S. TITANIC, pride of many lives have been lost. Further

White Star line, was in collision with an | reports to follow,

,/Ql% l T A N I 22nd March 1984
WP A A AN

N.A.S.A. SOURCES REVEAL POSSIBLE LOCATION OF

“TITANIC”’
At a Press Conference today a N.A.S.A. | number of large sub-marine objects, one
spokesman confirmed that recent of which is thought to be the wreck of

photographs taken by their Intel-Sat G | the TITANIC which sank 72 years ago
Marine Resources Satellite show a next month.

Ql 6 29th March 1984
e
W TITAN lc

GOLD FEVER — THE RACE IS ON

Following the disclosure last week that | to recover the considerable quantity of
N.A.S.A. photographs could pinpoint the | gold which sank with the “Titanic".

location of the "Titanic" —the Gold Rush Now is your chance to go for the
IS now on. Gold . . .
Many groups are seeking sponsorship . . . The adventure begins.

 §

ITANIG

722 d’é 7
nituce (1 L
With Currah Micto Speech .
B B i s
a mintepic in high energy rock

TITANIC (The musme)
[sorrwaia
R&R Software Ltd, 5 Russell Street, Gloucester GL1 1NE. Tel: 0452 502819
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News Desk

Sinclair misses second deadline

SINCLAIR has failed to keep
to its own revised delivery
schedule for the first of its new
QL microcomputers.
Following initial production
delays in February, Sinclair
announced that although it
would be unable to keep to the
28-day dead-line for mail-order
deliveries, it expected to des-
patch the first production run
of machines — around 1,000
units — by the end of March.
With that deadline now pas-
sed, Sinclair's design difficul-

Microdeal
dongle

4 continued from page 1

tected with the same code.

Microdeal shortly plans to
launch its first title protected
by the dongle — Buzzard Bait
for the Dragon 32, The prog-
ram will cost more than other
Microdeal games — £9.95 —
because of the additional cost
of manufacturing and includ-
ing the protection device.

According to Microdeal
managing director John
Symes, the game was picked
because it was the “best Dra-
gon program we could find"”,
Buzzard Bait is written by the
US Tandy software house
Tom Mix — which also pro-
duced The King.

The title will be released in
the UK under the Tom Mix
banner, through & new com-
pany — Tom Mix Software
formed jointly by John Symes
and Tom Mix.

“The development of the
software key was undertaken
for us by Northern Software
Consultants and we are in the
process of patenting our de-
vice.

“The key is encased in
epoxy resin — even if people
do discover what the custom
chip inside does, it will take
them six or seven off-the-shelf
chips to emulate its behaviour,
the cost of which are more
than the cost of the original
game.

“QOur protection device is an
experiment, If we don't sell
more of Buzzard Bair than we
usually do for a Dragon game
then we will know it has been a
failure.

“If it does sell well then we
will produce versions of the
key to protect Commodore 64
and Atani material.”

ties are still continuing and
Sinclair at present still has no
more than a handfol of pre-
production machines. Sinc-
lair's managing director Nigel
Clarke himself suggested one
shipment deadline for the end
of March. A spokesman for
Sinclair admitted, “It is true
that no OLs have yet been des-
patched, but we are confident
of sticking to the target dates in
the letters we sent to custom-
ers.” — First of these is the end
of April.

Sinclair has announced that
it has appointed Prism as retail
distributor of the machine. Itis
also working on an imple-
mentation of the Prolog lan-

guage for the machine.

® PCW's QL order: Week 11,
Interest gained by Sinclair
from our order is now over £5,
The nature of the compensa-
tion to be offered by Sinclair is
still shrouded in mystery.

Wrath of
Magra delay

CARNELL Software’s long
awaited graphic adventure The
Wrath of Magra has been
delayed still further.

The three-part program is
now not expected to be releas-
ed until mid-April, some seven
months laier than originally

Robotics
resignation

JOHN Reekie has resigned as
managing director of Colne
Robotics to set up a new com-
pany, Reekie Research. The
purpose of the new company is
to develop a hobby rabot.

The home robot will be of
modular construction and the
base unit — wheels, motor and
basic platform — will sell for
around £150. A rack system is
then used to add up to 10
additional circuit boards to
give the device a variety of
extra features — an arm, infra-
red control, ultrasonic detec-
tion, voice synthesis and voice
recognition.

The complete unit with on-
board system software and the
capability. to be controlled
from a base micro using the
infra-red communication link
will be priced around £700.

The robot will be designed sa
that it will operate from any
micro with either an RS232 or

expected.

Centronics interface.

The Reekie Research robot
is scheduled to be launched in
the autumn.

Micro shows
round-up

BOTH the Sinclair Education
Exhibition and the Electron
and BBC Micro User Show
were held last week.

The 29 exhibitors at the
Sinclair show in Westminster
Central Hall had to compete
for attention with Sinclair Re-
search’s own stand, where its
version of the Logo program-
ming language was being laun-

The joystick that never was

S rather strange looking
object is a revolutionary type
of joystick developed by Sinc-
lair.

Yet it will now never go into
production. Market research

conducted by the company has
shown that people prefer the
more traditional type of device
with a hand grip.

The prototype, developed
by Sinclair's research and de-
velopment team, is a cross
between a conventional joy-
stick and a cursor control
‘mouse’. The hard plastic pad
rests on a springy cushion. To
operate it the rim is depressed
— pushing down on the left-
hand edge will send a ‘left’
mstruction (o the Spectrum
and so on.

01-437 4343
Magic voice
is launched

COMMODORE'S Magic
Voice module has been laun-
ched at last.

The module fits into the
Commodore 64 cartridge port,
and is being launched in con-
junction with two new series of
software programs, which have
been written to make use of it
— Talking Book and BJ the
Bear.

BJ the Bear features in the
Get Ready suite of educational
programs, designed for three
to five year olds,

Get Ready to Read is now
available — at £11.99 on cas-
sette or dis¢ — and Get Ready
to Think and Get Ready for
Numbers should be out in
mid-April.

There are four learning
levels on each program, and a
menu of eight activities to each
stage. The activities consist of
guestion and answer games.

if the child gets the answer
right, BI's smiling head
appears and confirms the cor-
rectanswer. If not, his express-
ion is distinctly grumpy.

A number of different
phrases are generated by the
software using the Magic Voice
module, to express approval or
disapproval such as “Yes”,
“That is not correct”, and
“You are right”.

Each Get Ready package
also contains a teacher's/pa-
rent's manual, and a story book
about BJ for the child.

Magic Voice has a vocabul-
ary of 187 words, the data for
cach letter of the alphabet and
numbers. Commodore are
planning to bring out a diskette
with extra vocabulary in the
near future.

ched, and where, on the first
day of the show, a QL
machine was on display. By
the second day, however, the
OL had mysteriously dis-
appeared.

At the New Horticultural
Hall 500 yards up the road,
there were over 70 stands at
the Electron BBC show.
Among the companies, Pace
Disk Systems launched For-
tress, a Zaxxon style game at
£8.95, and Alligata Software
introduced Spitfire Simudaror,
following in the footsteps of
Acornsoft's Aviator. Judging
from the show, Electrons are
still fairly thin on the ground.
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Sinclair’s
‘magic list’

G-:md news for all Spectrum
owners who didn't buy
their machines by mail-order
from Sinclair.

Anybody can receive in-
formation on new Sinclair pro-
ducts or changes of availability
by being added to Sinclair's
*magic list’. All they need to do
is send their name and address
on a postcard to Sinclair Re-
search, Department M,
Freepost, Camberley, Surrey
GUIS 3BR.

For example, 1 recently re-
ceived from Sinclair the follow-
ing communication: “Please be
advised thal the previous res-
trictions imposed on micro-
drive units and/or Interface 1
products have now been lifted.
Therefore you can now order
by letter or telephone any
further items in this range.”

Stephen Greiff

I Chalfont Grove
Hastings Hill
Sunderland

Tyne and Wear

Is QL
necessary?

ne of your correspondents

wrote recently asking for
comments from users of the
ZX Microdrive. I have just
received myv twin Microdrives
and I have to confess that I am
extremely impressed with their
performance.

From the moment I switched
them on they have functioned
withoul error and every veri-
fication has proved successful.

Like many Spectrum own-
ers, not only am [ the proud
owner of a Spectrum and Mic-
rodrives, I am also on the
waiting list for the QL. T had
planned on selling the Spec-
trum when the QL arrived but1
am now seriously considering
cancelling my QL order.

Why? In terms of hardware,
there appears to be very little
that the QL can do that the
Spectrum can’t. The QL of
course has 128K of Ram but
with Microdrives available, is
this really necessary? The big

disadvantage of the QL is the
lack of cassette interface.

Ome of the selling points of
the QL is the software pack-
ages provided with the
machine. However, the Spec-
trum has a fairly impressive list
to draw on. Campbell's Master-
fileis an excellent database and
file-handling system. Tasword
is an excellent wordprocessor.
Spread sheet programs for the
Spectrum abound but none of
them come up to the promise of
the QL package. However,
Microsphere are promising up
to 85 characters a line. This is
already available on the Spec-
trum through Myrmidon Soft-
ware’s Microprint 85. Thisis an
excellent piece of code which
gives the programmer virtually
a free hand in terms of charac-
ter width.

Long live the Spectrum. Will
the QL ever leave the matern-
ity ‘unit!

John Crook
‘Pencoed’

Sheets Heath Lane
Brookwood
Woking

Surrey

Pot calling
kettle black

I: is now about six weeks since

sent off my coupons and
cheque for your Eye of the Star
Warrior tape offer.

Despite your ‘allow 28 days
for delivery' clause — just like
the Sinclair ads — I have so far
received nothing.

Yet youstill, weekly, publish

details of the delay of your
Sinclair QL. Isn’t this the pot
calling the kettle black, when
you seem unable to meet mail-
order delivery schedules
yourselves?
Could 1 have some action
please.
R A P Rudd
56 Cairngorm Crescent
Kincorth
Aberdeen
The bulk of the Eye of the Star
Warrior tapes were dispatched
within 28 days of receipt of
order. However, a few people
appear not to have received
their tapes. If anyone has ex-
perienced any delays, please let
us know.

No
heroes

am a 30-year old European

from West Germany and my
home is only 20km from the
Maohnesee dam. I think your
magazine is one of the best in
Europe.

In the February 9 issue you
published a review of a prog-
ram Dambusters under the
heading “Heroic Stuff’. At last
it is possible to bomb the
Mohnesee every day — to kill
hundreds of thousands of civi-
lians. Is that a heroic act?

I am waiting for your
ANSwWer.

Bodo Kirtz

Birmeckerweg 30

5778 Meschede-Wehrstepel
West Germany

Our review was intended as a
satire — making very much the
same observation as yourself,

Late
arrivals

I would like you to publish
this letter so that your read-
ers know what kind of after-
sales service they might get
from Sinclair Research Litd.
It started with the ZX80,
which arrived six weeks later
than it should have done. Then
I bought a ZX81. And then a
Spectrum 16K for which I had
to wait a total of 20 weeks.
After 11 months of satisfied

custom the Spectrum went
faulty on July 25th 1983,
It took until the middle of
January before I finally got a
working Spectrum again after
numerous letters and tele-
phone calls to Sinclair. If that
was not bad enough I have just
recently put a claim in for P&P
and they told me that it only
costs £3.10 to send a Spectrum
— yet they have the cheek 1o
charge the customer £4.95,

The only consolation I got
from Sinclair Research was
that 1 could have any software
cassette which costs less than
£10—which is nowhere near the
cost of my telephone bills and
the cost of postage. The aver-
age call to Sinclair Research is
15-20 minutes long and at 25p
per minute that is £4.75-£5
every time I ring.

If this is the service they give
to a regular customer then
what kind of service are they
going to give to a new cus-
tomer?

Richard Bourne

10 Longfield View

Narmanby

Middlesbrough

Cleveland

PS. I have also lost count of the

number of times they have

promised me a delivery date

and failed to meet it

PPS. Sir Clive is my hero.

Women and
computers

feel most strongly on the

subject of women & com-
puters, as | have been using
computers for four vears now,
ever since the dark age of my
Video Genie. I have since
updated o a BBC and a
Spectrum, which are constant-
ly used until the early hours.

How it is reported that very
few women use computers I'll
never know, as one look at
Micronet tells a completely
different story. It is constantly
used by many women and girls
of all ages.

It would be a far better idea
for Micronet or Prestel to orga-
nise their own voting poll to get
a true idea. So what about it?

Vicki Blundell

4 Ladbrooke Close
Patters Bar
Hertfordshire EN6 1PQ
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A new game for BBC Model B by Neil Barnes
ole position is a graphical car racing and calls various other Variables usedFunction
game for the 32K BBC Model B with 1.2 o mmﬁl oy R Horizontal position of car. |
i i i = - M Miles covared.
OS, written in Mode 1. The object of the F' n' ccoc ol —: i I s sl " e e |
game is o travel for 200 miles withoul various objects. He s it lected
crashing into either the course or the skulls  PROC show ~ — prinis at the lop of the screen 4 g Dec"“m'“'m printing position of the
(which are randomly littered over the LR DT various obstacies.
coursa), If you can collect any oil, then one o A% Used in conjunctian with FN screen,
mile is added to your score. PRCC completed — called if 200 miles has been © Usad in canjunction with FN screen.
covernd: produces a fanfars =1 Prints stars in PROC results.
and gives a rating according to STaQWw. Random numl:m_ganeramrs.
how many oil cans have been DELG.JNPUV. General loop varables.
Procedures collected ES$ End ol game message.
PROC dat — gives Instructions for the user. PROC results  — called if you crash befors 200 HHS High scorer.
PROC instrugt  — gives instructions for the user. miles — high scorar? A% Another go?
— checks PROG -_— . :
PO e —gwhbimdowssetlim eI - wtw ol When entering the sting, allthe spacos
PROG check — decides il a skull has been hit  FN screen — rather complicaled code — must be included — these are vital to the
or an oll can has been collectad checks for collisions. efficiency of the game. O
10 REM & # & &% &# & & % ® & & 5 & & & 170 PROCahow
20 REM MEIL BARMES 180 UNTIL H>=200
30 REM POLE POSITION 190 FROCcompleted
40REM FOR P CW JANLSEA 200PROCresul ts
SO REM @« & @ @« o & &« » 8 s 0 8 & & & Z10PROCagain
&0 MODE L 220 END
70 VDUZT,224,24,90,126,50,24,90,124,90,23,225, 255, 230DEFFROCQO
295,255,255, 255, 255, 258, 298 Z40 #FX15,1
B0 VDUZE, 226,40, 126,215,25%, 231,126, 35,60,23,227, ZEOPRINTTABICK, 143" *
16,184,124, 14,546,124 .58,14 260TF TNKEY (-656) THEN CX=CX-1
2701F INKEY (-87) THEN CX=Cx+1
FOPROCAeS A0 M=M+1
100 PROCi netruct 290ENDPROC
110VDU1F,0,4,0,0,0 S0ODEFPROCA e
120 VDU2338202; 03 0504 10 Ef="And now for the moment of truth....."
| ZOREPEAT PROCgS 220 SC=0
140IF FNscresn(CX,17)<>32 THEN PROCcheck 230 HE=3
1SOPROCE ar 40 A=1S
160 FROCcoursa IEG fm22

10
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Star Game

IH0CKw20

ITOM=0

IBOAK=135

IFOENVELOPEL 1 4,2,20,16,14,0,0,124,0,0,-124,125,125

400 ENVELOPEZ,1,70,16,0,31,0,0,125,0,0,-126,126,126

410 ENVELOPES,s,120,0,0,200,0,0,120,0,0,-124,124,128

4 Z20ENDPROC

4 Z0DEFPROCshow

430COLOUR2

A50 PRINTTAB(O,0); "Distancer"jM" milos"

450 COLOURZ

470 PRINTTAB{21,0)"SBcore: "} 8CY DIL CANS®

480 COLOURS

AFOENDPROC

SOODEFFNscreen (a,b)

S10VDUZL CX, 17

S20C=USR{LFFF4)

SIOC=C AND LFFFF

S540C=C DIVLI0O

550=C

SHOENDFROC

STODEFPROCcour se

SE0COLOUR |

SPOPRINTTAB (8,31 ) j CHRSZ225; TAB (22,31 ) s CHRE225

SO0COLOURT

S10W=RND (1)

A200=RND (1)

ATO S=RNDI13

640 T=RND(1Z}

&50 IF W<.7 THEN COLODURRND(4)31PRINTTAR(B-5,22) CHREZZS

&&0 IF 04,3 THEN CCLI'.]LIHRND(I!-J:PﬂlNTTﬁBIB-T.?E}EHﬂlE‘;‘?

STOENDFROC

SBODEFFROCCcar

&FOPRINTTABICY , | 7 CHR$224

TOGENDFROC

TI1ODEFPROCH i @

T20 VDU2I; 8202:0; 0503

TIOBDUNDO , 1,14 ,20

JAOCOLOURI: PRINTTAB{12,3) "POLE FOSITIDN®

750 CLG

7&OENDPROC

TTODEFPROCeEhecl

7801F C=125 OR C=130 THEN PROCd:e: PROCresul ts:PROCagain

750 IF Cw=131 THEN PROCbonus

BOCENDPROC

810 DEFFROCbonus

B20 BC=8C+]

B30 BOUNMDZ,2,3,5

B4O ENDPROC

BS0DEFPROCresul ts

B&0 VDULR,0,5,0,0,0

BBOFOR ST=12 TD 28

BYOPRINTTAB (ST, 2) "a"

00 PRINTTABIST 6y "e"

FLIONEXT

F20 COLOUR1

B30 PRINTTAR(L14,4)"POLE POSITION"

40 FOR J=3 TQ 3

950 COLODURS

560 PRINTTAB(12,J) CHRE224

970 PRINTTAB(28,J)CHR#224

980 PRINTTAB(4,4) "NEIL"

290 FRINTTAB (31 ,4) "BRARNEB"

1000 NEXT 4

1010 SOUNDL 3, 180,40

1020 FOR V=1 TO B

1030 FOR DEL=1 TO 20

1040 PRINTTAB(V,; 15)CHR$224

1030 PRINTTABLY 15} *

1060 NEXT

1070 NEXT %

1080 PRINTTAB(A,15) CHRS$224

1090 FOR N=3% TO 31 &TEP=1

1100 FOR DEL=1 TD 20

1120 PRINTTAB (N, 15) CHRE224

1120 PRINTTABIN,1S5)" *»

1130 NEXT

1140 NEXT

1150 PRINTTABLS1 ,13) CHR#224

1160 FOR Pal TO LEN(ES)

1170 F#=LEFTS(E$,P)

L1BO TIME=Q:REPEAT LINTIL TIME:8

1190 PRINTTAB(Z,?)F§

1200 MEXT

1210 ZI=INKEY (100}

1220 COLOURZ:PRINTTAB(12,15) “THE RESULTE";:COLODURL:
PRINTY ¢ 1 ™

1230 J=1NEEY (100}

1240 COLOURZ:PRINTTAB(Z2,20) "You managed to cover":
COLOURT :t PRINTTAB {23 ,20) s M COL

1250 PRITITTAB FZ,25) "While collecting®:COLDURT s PRINTTAR

(24 ,23) ;SC1 COLOURT: PRINTTRAB (2T, 23) "cans™

1240 IF BCYHE THEN HE=SC:COLDURZ:1PRINTTAB(S,27)“YOU RE
THE NEW HIBH SCORER * ' 1":COLOURI: INFUTTAE (T, X0)
“FLEASE ENTER YOUR NAME"SPC (1)HH$:REPEAT
UNTILLEN(HH%®)< =7 ELSE 1280

1270 COLOURZ:tPRINTTAB(2,129"THE HI IS“SPC{1});HB"

'SCORED BY: *jHHE

12680 COLOURZ:PRINT® ' "BPCL7)"PRESE SPACE BAR TO CONTIMUE™
tREFEAT UNTIL BET=32

1290 ENDFROC

1300DEFPROCagaim

13106LE

1320VDUI9,0,6,0,0,0

1330COLOURS

1JA0PRINTTAB(S,100 D0 you want ancther go 2"ji1As=BETS

1IS0IF Af="Y" OR A¥="y" DR LEFT#{Af,1)="Y" OR LEFTE(AT,1)
='y* THEN CLS:R=INKEYI100):RUN ELSE END

LI&0ENDPROC

1370DEFFROCCompl eted

1380 V=INKEY (100)

1390 CLB

1400 VDUL9,0,4,0,0,0:COLOURZ

141080UNDL ,-15,80,10

1420 SDUNDZ,-15,B2,10

1 43050UNDS ,~15,84, 10

143080UND1 ,~15,B6, 10

14S080UND2 ,-15, 88, 10

1A40BDLNDS - 15,50, 10

147080UNDL ,-15,92,10

148080UND2Z ,~15,%4, 10

149050UNDE [ ~15,96,10

150080UNDL ,~15,%8, 10

151050UND2 ,-15, 100,10

182080UNDT , ~19, 102,10

IST0 PRINTTAB(S ,3) CHR#224

1540 PRINTTAB(IS,3) CHREZ24

1550 COLOURS

1560 PRINTTAB(10,3} "MISSTON COMPLETED | ¥

1570 COLOURE

1580 PRINTTABIS,&) “NEIL®

1590 FPRINTTAB(30,4) "BARNES"

1600 COLOURS: PRINTTAB (S, 10) "OK 80 you managed to last the
whale 200 miles,callecting “j:COLOURL:PRINT;SCs
COLDURZ:PRINT; * oil cans,but do you know your
overall rating?"

1610 B=IRKEY (400)

1420 PRINTTABIS, 15 "0-5
(25, 15V THE PITS!"

1430 COLDURSiPRINTTAB(S, 17} "6=10 OIL CANE":COLDURL:
PRINTTABL2S, 17) "WAKE uPiY

1&40 COLOURZ:PRINTTABIS,19)"11=19 DIL CANS™: COLOURZ:
PRINTTAB{2S,19) "NOT BADIi*

1650 COLOURZ:FRINTTABLS,21)"1%-20 0OIL CANS":COLOURL:
PRINTTAB(25,21} “PRETTY 800D ¢ !

1650 COLOURS:PRINTTAB(S,2T) "20-30 OIL CANS":COLOURZ:
PRINTTAB (25,23 "FAR DUT MAN | "

L&TO COLOURZ: PRINTTAB(Y,30) "Preas”: COLOUR]

1680 PRINTTAB(13,30)"BPACE BAR":COLOURS

1690 PRINTTAB(23,30) “to continus®

1700 REPEAT UNTILBET=32

1710 PROCagain

1720 ENDPROC

1730 DEFPROCi nstruct

1740 VDUI9,0,5,0,0,0

1750 COLOURI:PRINTTAB(12,3) "POLE POSITION®

17460 COLOURZ

1770 PRINTTAB(2,7)"In this car racing game you control
the FORHULA L car®

1780 COLOURZ:;PRINTTABL 20,81 CHRES224

1790 COLOURZ1PRINTTAB(2Z,8) "trying to collect
as many @il cans"

iB00 COLOURZIPRINTTABLLR,9) CHR¥227

{810 COLOURZ:PRINTTAB(Z1,%) "as possible,while
avaiding the skulls"®

1820 COLOURZ: PRINTTABIZ2,10) CHRE224

1830 COLOURZ: PRINTTAB(Z,18)"To gain status,however ,you
must travel Jfor 200 milas'"®

1840 PRINTTAB(2,19) "KEYS: ™

1850 COLOURZ: PRINTTAB(Z,20) ¥ eueat

18560 COLOURT:FRINTTAB(1S,22) "4 ~ LEFT"

1870 PRINTTAB(1S,24) "L - RIGHMT"

1880 PRINTTARL/.30) "Press SPACE BAR to play™:
REFEATUNTILBET=32

1890 CLG

15900 ENDPROC

DIL CANS":COLOURZ: PRINTTAR
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And pigs will fly ...

Graham Taylor talks to Matthew Smith and Alan Maton

of Software Projects

lan Maton is not merely the only man in

Liverpool to wear white shoes, as a
sideline he manages Software Projects —
home of Manic Miner and Jetl Set Willy.
Between them, the two games have been
responsible for more terror, anxiety, adre-
nalin, insanity and (probably) broken rela-
tionships than Crossroads.

Legends abound about the author of the
Miner programs, many of them very silly
indeed — what sort of mind could it be that
conceived of the bouncing, beckoning fat
ladies, clockwork penguins, moon faced,
slightly famous, computer programmers
andflying pigs as appropriate obstaclesina
computer game. In facl, on close examina-
tion, Matthew Smith proves o be not only
humanoid, but apparently, perfectly sane.

The story of how Alan Maton came lo
form Software Projects, with Matthew
Smith as part owner and main programmer
is, however, suitably odd. As most people
know, Manic Miner was originally issued by
Bug-Byte, a well respected software house
also based in Liverpool. What may be less
obvious was the fact that Software Projects
was being set up by Matthew Smith and
Alan Maton quite independently from
Matthew Smith's work on Manic Miner —
they never expected to issue it themselves.

“Everyone thought that we had always

collecting objects in a series of caves was
mine, but | was thinking of something fairly
straight — | had not expected Matthew to
come up with cases populated with Pen-
guins, - Eugenes, kangeroos, and toilet
seals. They aren't your standard aliens
after all," he added, slightly ruefully.

Tono-one's surprise, Bug-Byte accepted
the program and within a month of release it
was possibly the most highly regarded
Spectrum arcade game ever. Manic Miner
was successiul for dozens of reasons, but
two seem particularly important. Firstly,
each screen was carefully designed so that
there was only one or perhaps two ways of
getting through — one false step and you
got the bool. Secondly, it was very funny
and proved that obstacles didn't have to
look macho and threatening to raise the
adrenalin (| shake at David Attenborough
wildlife films featuring penguins. .. but
maybe | always did). Finding genuine wil
within a game was a revelation.

What, in retrospect, appears obvious
may nat have always seemed so when first
released. Manic Miner was jusl one prog-
ram in a batch of several — not especially
segregated or differentiated from the rest.
Indeed, for a long while it didn't even
appear first ih the adveris. Needless to say,
Matthew was not pleased: “| really didn’t

was a clause which said that should agame
be withdrawn from the market upon written
request, it would be retumed to the prog-
rammer — | don't think anyone had ex-
pected that a programmer would withdraw
his own gamel”

Bug-Byte had sufficient reserves of the
game to see them over the Christmas
period and only recently have Software
Projects’ copies become the more widely
circulated — the two games are the same,
but for a few changed graphic shapes.

Technically, Manic Miner did several
things supposedly impessible on the Spec-
trum — flicker-free sprites, no colour
resolution problems and, in some ways
most spectacular of all, continuous sound. |
asked Matthew how these were achieved,
but anyone hoping for amazing technical
innovations will be (somewhat) dis-
appointed.

“The answer to all those problems is
simply care. Flicker-free spriles are perfect-
ly possible on the Spectrum, if the coding is
right. Equally, whilsl you can'l solve the
colour resolution problem, you can ensure
that colour conflicts do not occur simply by
planning evarything carefully.”

orth remembering next time you're

looking at flickering, oddly coloured
shapes in games. Although Miner showed
that continuous sound was possible, few
other software houses have risen o the
challenge of providing it. *“The sound is not
difficult to do in terms of complex coding,
but working out the lune takes ages — you
simply interrupt the action very frequently to

Alan Maton (left) and Matthew Smith

planned lo lake Miner away from Bug-Byte,
but it wasn't like that at all,” explained Alan.
“The idea of Software Projects had been
kicking around for a while."

Alan worked at Bug-Byte, in which
capacity he met Matthew, whose first
program Siyx had been accepted for
marketing by the company. The original
idea for Manic Miner was Alan's. “The
name and the basic idea of a miner

feel any sensible attempt at marketing the
program was taking place at all —the cover
of the cassette was pretty awful too.”

few months after it had been released

and was beginning to do really well,
Software Projects was ready to be launch-
ed as a company. Matthew discovered that
a clause in his contract with Bug-Byte en-
abled him to issue the game himself and
take it away from them. “Basically, there

sand a signal to generate a tone — the skill
comes in making it sound like a recognis-
able tune. | use a litlle Casio to help me
work out the notes.”

What about the actual structure of the
game? How does Matthew make each
screen just possible to do (if Willy stands on
his head whilst grabbing a rope and
jumping twelve fatladies)? " The answer is |
spend ages and ages working it out —
there's no easy solution, | wish there was !"
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The only help Matthew does have in the
development of his programs is a special
macro language which is chiefly concerned
with storing the character position of the
aliens. “It means that each alien position
can be stored in only two bytes, so it's very
economical on memory."”

From the moment the word on Manic
Miner went around, people were eager-
ly anticipating its follow up. In the end, it was
well over six months before it arrived. Alan
agrees it was late. “Matthew kept saying to
me, 'It'll be finished by Monday' — a lot of
Mondays came and went. Quite simply, the
program grew and grew, Matthew kept
adding more and more rooms until, at about
50, | decided we had to stop.”

The arrival of Jet Set Willy saw major
distributors acting with a lack of their usual
decorum — after all, sales of the progam
were absolutely guaranteed, provided no
other shop beat you o it.

Alan remembers the night well when the
first copies arrived. ‘It was a bit like the first
bottle of Beaujolais. Everyone went mad
trying to rush them into the shops. We had
people turning up at our offices all through
the night— one guy flew up from London by
plane, rushed in with his docket, collected
his copies and flew back on the same plane
which he had waiting for him."” Most people
who rushed in to buy several hundred

copies were back within the week for mare.

Matthew's computer expertise began
with a Tandy he had had since 1979. “|
taught myself machine code programming
using it and now | use a TRS B0 as a
development system hooked up to the
Spectrum.”

He is doubtful about the Spectrum's
future. "I really think we've reached just
about the end of what's possible on the
machine. We have sprites on a machine
that doesn't come with any, some attempt
at continuous sound when the hardware
doesn't allow for it, 16 colours when there
are only supposed to be eight, and games
nobody would have dreamed you could
have fitted into 48K — that's the limit |
think."

Matthew sees the games he produces as
adventures, which use only three simple
commands. ‘“The twists and skills required
for Jet Set have much more in common with
adventures than arcade games and if you
get reasonably competent, an average
game could last an hour or more — it's just
that there's nothing to type in.

“It's an area | plan to explore more, but
not on the Spectrum.”

Matthew and Alan are waiting for a clear
contender to emerge to replace the Spec-
trum. *'I'm uncertain about the QL. People
rave aboutit, but the 68008 chip is not so far
different from the 6809 which is in the

Dragon. It might not be good enough, but
obviously I'm waiting to se a machine close
up — | like the look of the MSX machines
and perhaps the new Amstrad.”

As to future plans for Software Projects,
the most welcome news must be that, like
all the best epics, the Willy saga is to be a
trilogy. Matthew is understandably reluc-
tant to put a date on part three, but it won't
be soon.

What can be revealed is that it will almost
certainly be called Willy and the Tax Man
and will involve Willy trying to find his way
through a maze of inland revenue offices in
order to pay his income tax (probably
capital gains too, given all that gold he
found), However, Matthew promises a
series of three games before Christmas.
“They'll be basically space games,
although with some special features,” he
added mysteriously.

rom Alan's point of view, Software

Projects is at an important point. “We
need to build up a large range of respected
and popular titles. We can't just rely on
Matthew — we are developing an in-house
programming team, with Matthew acting as
sort of overall supervisor and technical
advisor. Anything that's good, we'll issue. |
don't want us to become just the ‘manic
miner software house.' "

adventures uf lup-r.n'n: clu.l\lity to mamy
amy anvlﬁlsn of machine code whatsoever.

}'Dl.l nn'r I]II!I lDJ

MQWhnmﬁrmuﬂ#mﬁmhmﬁemﬁMnﬂuw
the novice progrmammer to Pmtiu.ce hisl:-ﬂ:ur.l mnchine ' eote

dable at the moment without

1F: U‘;"‘S‘ men nlncﬁmqﬁmywmruule well over 200 locations,

aucﬁkelhﬂnudmnnuﬂmmbmthm.'fau myt}:mfi[ll!icm

with objects and problems of your choice, Having tested your adventure

upmhnmlwiihmymﬁamwﬁ]ﬂhes:ﬁtma[m.
A past foesed dvesiture may be deved 10 tage

= W!wnyuuhmc[on:mmomwiulnnwyoumfmcluu-mpruf

White your own machine code adventures
m:ﬂom any ‘nwfdgc mf mcfzine cod'e wﬁatsoem

aaniliics

Eur Ia-lu mm!zletiun

FOR THE 48K SPECTRUM AT £14.95
Now available in larger branches of W. H.
Smith, Boots, John Menzies and from many
computer shops nationwide, or direct from us
by post or telephone.

SAE for full details of our range.

Dealer enguires welcome.

GILSOFT

T

oo LT

&

Credit Card Order line
Personally manned for 24 hours

0222 41361 Ext430

ywr:&vﬂiﬂ:wiﬁ:hﬁﬂmuﬂepu%l}yd&:mﬁnammm. mﬂmam
sa that you may give copies away to your friends. South Glamorgan
~ THEQUILL is provided with a detailed tutorial manual which covers every CF68LE
aspect of its use in wrhi.ns adventures. W0446) 732765
— ——— = —
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NEW FROM

IHE

GAME LORDS!

SPECTRUM PROGRAMS

ANTATTACK" 6.9500
Sandy White

GAMES DESIGNER® 14.9501
John Hellis
BUGABOO* 6.95C

SIX GREATNEW GAMES
FROM QUICKSILVA...

Indescomp
COMMODORE 64 48K SPECTRUM s Elize a1
STING 64 £7.95 DRAGONS BANE £6.95 || GRIDRUNNER® e

Jaff Mintar/Salamander
SMUGGLERS COVE"* 6.950

Authors: M. Preston,
P. Hunt, R. Rose,

Author: Anton Hinxman
Hive-cave action!

Bertie Bee needs help D. Moore. John Keneally 1
defending the hive. Fightoff A mythical graphic VELNOR'S LAIR 6.950
the invading swarms, battle — adventure in the dark and gf;;?.;f;fé By 69503
the bees and defend your deadly halls of Earthstone Fraddy Vachhe o
Queen! Castle. Battle Dragons, " a
; : g XADOM 6.950
Vampires, Sphinx, Zombies, { mixe Mescoff
COMMODORE 64 Skeletons, Gryphons and AQUAPLANE* 7.950
BUGABOO (THE FLEA) other legendary beasts o John Hallrs
£7.95 O rescue the beauliful Princess§ zx-81 PROGRAMS
Author: Indescomp Paula. QS DEFENDA 3.950)
ltehy action! Nick Lambert
Jump your wayoutofthe 48K SPECTRUM QSASTEROIDS ~ 3.950
caves with Bugaboo the flea FRED £6.95 vahnHellis =
but beware of the fearsome AU){"”W . '";ESGﬂmﬁ {D:'f ’g;::‘"gfﬁs 3.950
Dragon as you jump around ction beneath the steipinird =
the exotic vegetation. Pyramids! as fgﬂﬂfs e

earless Fred the Inirepid
Archaeologist searthes the
creepy catacombs below the
torrid tomb of
‘Tootiecarmoon 'for the

Author: David Shea - ;
; le tr m
An enchanting game based !riglrfjs Imt?f %‘?rfrrﬂe;dﬂ

around episodes of Raymond
ggggs ‘amazingly successful gggﬁg’; sghosrs. e
oK. :

48K SPECTRUM

ANT ATTACK £6.95

Author: Sandy White
Battle the Ants in the soft

solid 3D city of Antescher.

48K SPECTRUM

RAYMOND BRIGGS’ o

...NOW OFFERING
AN EVEN GREATER
RANGE!

All games marketed exclusively by Quicksiiva Limited.
Pilaase send me the games | have ticked.

I enclose cheque/P.O. for—
Send to Quicksilva Mail Order, s
P.O. Box 6.

Wimbome, Dorset BA21 7PY
Telephone: (0202) 891744
Name

Address

| | Acosss |

WARNING: These programs are sold accorndng o
QUICKSILVA Lid's lerms of rade and condilfons of sale
Copres of which are available on requast

COMMODORE 64
PURPLE TURTLES®
Mark & Richard Moore

AQUAPLANE*
John Hollis & Steve Hickman

RING OF POWER"
Mc Clemont & Fred Praslon

QUINTIC WARRIOR"™ 7.8501
T.P. Watls

ULTISYNTH }
Nalin Sharma
BBC PROGRAMS
THE GENERATORS® 6.95(]
Dave Mendas
MINED OUT" 6.950
lgn Andrew & lan Rowlngs

14.95 ]

7.950

BEEBART"}
6.950

7.950]
7.9560

14.9501

Dave Mendés
PROTECTOR
Andy Groen
WIZARD

A.R. Buckiey

MUSIC PROCESSOR
Andy Willams 14.9501

VIC20 PROGRAMS
TOANADO
CHARTEC
SKYHAWK
CHARTEC
TRADERY
PIXEL
PIXEL POWER
PIXEL

14.9501
7850

~ ATARIPROGRAM
g MAGIC WlNDOWs

AL M. Walker L9501

DRAGON
PROGRAM
MINED OUT
I.& C. Andrew
ELECTRON

PROGRAM

MINED OUT*

* NEWRELEASES

& SUPPLIEDINA
BOX WITH BOOKLET

1 5.950

6.950

Bools, W.H. Smiths, J. Méanzies,
Microdealer, HMV, Hamieys, John
Lewis, Computars for All and
all raputable specialist
computer stockisats

Quicksilva gameas are available from.




Cambridge Computing bring you
the first programmable joystick ~
at a price you can afford.

Interface

@ 1k on board memaory

JOYSTICK, INTERFACE
AND TAPE COMPLETE

@ Own rear edge connector — for printers etc.,

@ Compatible with all standard
joysticks

Joystick

@ Self centring

@ 8 Directional microswitched action

® 2 independent lire buttons

@ Easy 1o use program enables the interface
to work on ALL software

@ Keeps a record of all your games — so you

only need to tell it about each game once!

CAMBRIDGE
COMPUTING

1 Ditton Walk, Cambridge CB5 8QZ
Telephone 0223-214451.

- - e

Please send me:-

Joystick, Interface and Tape
complete £34.90

=
i |
I ]
i 1
i i
: Interface and tape £27.90 | :
i Joystick £7.90 :
: For Spectrum !
i

i :
1 i
1 i
1 1
L i

| enclose cheque/ postal order " far €.,
macde payable to Cambridge Computing Limited,
* delete as necessary.
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Reviews

The bard bytes back

Christina Erskine suffers slings and arrows as she annotates her
way through the new educational programs from Penguin

ames programs have long had every-

thing their own way in the home
computer market. While educalional soft-
ware has been largely aimed at primary
schoolchildren, there has been a marked
lack of material for those at a more
advanced level,

A number of companies have spotied
this gap in the market, and are beginning to
bring out educational programs aimed at
the older student.

One somewhat unlikely party, on the face
of it, is Penguin Books, who has just
produced a series of six English Literature
titles in program form, designed specifically
for students of CSE or 'O’ Level standard.

Predictably enough, they have started
with Shakespeare. The titles are those
plays most commonly studied at this level:-
Romeo and Juliet, Macbeth, Henry IV Part
I, The Merchant of Venice, Twelfth Night
and Julius Caesar.

An exact line reference (from the Pen-
guin Books edition, naturally) is given for
each relevant point, and a short line of
comment appears on the display. The
cornments range from explaining the line
reference given, to, more frequently, asking
you to consider the significance yoursell. In
other words, il is not too dissimilar from a
discussion session in the classroom, It
soon becomes apparent that it is impossi-
ble to use the programs to any efiect
without a copy of the text open in front of

The authors of the programs, John
Mahoney and Stewart Martin, are keen 1o
emphasise this point — the software is a
supplement fo the lex!, and in no way a
substitute.

John and Stewart spent aboul two years
compiling the programs. Both English
teachers in Kent, they also had consider-
able compuling experience behind them.

wrole out the display notes from there. This
stage took them two years.

They then rang various publishers, and
contacted Penguin Books just as Penguin
had decided it would move into the software
market, They were signed up almosl im-
mediately.

Indeed, Penguin was so keen that a third
person, Randle Hurley, an acquaintance of
the authors, was drafted in to help transfer
part of the programs into machine code in
time o meet Penguin's deadline.

Both John and Stewarl have now res-
igned from their teaching posts and are
setting up their own educational software.
They will be producing programs for 20
more literature texts for Penguin, and then
they will contract out work in five other
subject areas: Maths, Physics, Chemistry,
Biclogy and Geography. also for Penguin,

e titles of the 20 other texts have not

yet been finalised, but they will be
moving away from Shakespeare, and will
include novels, and will aimost certainly be
standard 'O’ Level set works. Whether DH
Lawrence, for instance, lends himself to the
same menu pattern as used for the first six
remains to be seen, and both John and

The programs are in-
tended for the studenl revis-
ing at home — initially, they
will be available for Spectrum
48K with BBC and Electron
versions out in May, and for
Commodore 64 in Augusl.

Shakespeare may be spin-
ning in his grave at the
thought of being neatly pack-
aged for the micro, but Pen-
guin are extremely enthu-
siastic about the project.
They have gone as far as to
term it ‘the first truly revolu-
tionary breakthrough in the
study of literature since the
invention of printing’. Rather
more realistically, they have
also claimed itis 'possibly the
best piece of educational
software coming outin 1984’

Each program siarts with a
menu of three items: people,

e - A
e i \
-'a}';f"-.;:fwf‘ N
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Stewart admit that the opera-
tion of the programs may
have to be modified some-
what when dealing with
novels.

Looking at the
Shakespeare programs, the
menu selection does seem to
suit the nature of studying the
plays at this level. Most 'O’
Level exam questions ask
the candidate either for a
character study, or a theme
study, or a conjunction of the
two, and here the programs
follow closely the type of
revision a candidate is likely
o underiake.

The authors have lIried,
however, to make constant
reference to other parts of the
play, and other characters
and themes on the displays.
Neverheless, you are still

themes and Acts. Select ‘people’ and you
get a list of the important characters of the
play. Select 'themes' and a list of the
dominant lthemes appears. You can
choose whether lo study one character or
one theme throughout the play, or in
conjunction with one or two other charac-
ters or themes, or in a specific Act or Acls.

Having made a choice, the program then
searches through passages relevant to the
inquiry. It is here, in the treatment of
material, that the program becomes quite
distinct frorn other educational software
packages.

There are no gimmicks, such as fancy
graphics, to illustrate the information, and
no neatly presented guestions and
answers.

They felt that much of the then available
educational software was inadequate, and
that tne ftechnique of using ‘mindless
guessing games’ — to quole John — gave
very little concrete help o students. They
found, also, when presenting courses for
teachers interested in software that many
teachers were daunted by the difficulty of
running some programs.

ohn and Stewart soon came to the

conclusion thatin order to see the sort of
software on the market that they wanted,
they were going to have to write it them-
selves.

They decided that using a menu to select
the topics for study would make the prog-
rams simple 1o operate, and compiled and

left with the impression thal each charac-
ter and theme can be neatly lifted from
the play and studied as a quite separate
entity.

This regrettable aspect of 'O’ Level
teaching is aggravated, | think, by the fact
that there is no print-out facility on the
programs. If you could research your
chosen topic on the micro and then have a
print-out, along with all the cross-
references given along the way, it would
help to show not only the topic as a
whole, but also all the links to the rest of
the play.

For example, a favourite 'O’ Level ques-
tion is one that links Hotspur in Henry IV
Part | with the theme of Honour. Honour is
generally considered to be one of the major
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themes of the play, and certainly the
program throws up several references if
you select Hotspur + Honour to research.
Equally interesting, however, is the number
of cross-references made, especially if you
look at Honour withoul requesting Hotspur
as well. You are asked to consider every
character in the play, and referred to over
hall the other themes during the course of

Select a theme!

the search. If you looked at the search for
Honour as a whole on a print-out it would
become immediately apparent that Honour
is a major theme because it holds many of
the play's strands together, and not just for
its own sake.

The authors plead lack of lime and their
desire for simplicity as the reason for not
including a print-out facility; it would be nice
to see it planned for future litles,

Their avowed intention o make you
discover things for yourself, rather than
handing all information over on the screen,
is undoubtedly admirable, though occa-
sionally frustrating.

Fraquently the display passage for a
particular line reference simply says, ‘What
does this remind you of?' or 'Where else in
the play is this mentioned?' Fair enough,
but if you can’t find the answer, the program
isn't immediately useful.

Occasionally, | think they take this
approach too far.

f you select Wilches + Darkness to

investigate on Macbsth, you will come
across a display relating to Act 2, Scene 3,
Line 68, which reads, 'Look up the word
"gorgon” in a good diclionary — what echo
do you hear — notice how throughout the
play it is always present.’

You are already armed with a battery of
equipment: a computer, a Penguin Study
Software cassette and a copy of the text.
Now you have o go and get the dictionary
as well—and how do you know it ifis ‘goad’
enough? It would not have overstrained
48K of memory to have inserled the
required definition of ‘gorgon’ in the

program.
As the programs are entirely the work of

iwo people, the selected relerences are
naturally eclectic, and as the authors have
many years experience of teaching English
Literature to this standard, the information
and comments conform whaolly to 'O’ Level
teaching content. You do, however, have to
beware of over-estimating the programs’
thoroughness. While it is tempting to ‘play’
with the menu in the hope of unearthing
fascinating links within the
play, the serious student is
best advised to look at the
topics as widely as possible.

Suppose you wished lo
investigate the romantic ele-
ment in The Merchant of
Venice — a fairly strong
theme.

It is unwise to be specific
here. Select Portia + Bassa-
nio + Romance, and you will
receive just one reference,
Try Portia + Romance and
the program yields three re-
ferences. Neither gives you
very much to go on.

Look for details of the sub-
plot romance and you will
receive even less. For Jessi-

ca + Lorenzo + Romance, there are no
references- at all, except the screen that
appears each time there are no references,
telling you that you are searching for a
combination that will not help your under-
standing of the play.

In this case it is obviously not quite true,
and in fact the way to get the most out of this
subject is to look at Romance on ils own —
you will find plenty of references and also
discover that Romance in The Merchant of
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Explanation of image and forward reference

Venice is related to far more than just the
characlers themselves.

One slightly annoying aspect of this is
that it means you may have to go through a
lot of material to find cne particular refer-
ance you are looking for. And although you
can break off a search at any lime by
pressing Edit (on the Spectrum), there is no
scroll-back facility if you wish to refer back
to something in the search. You will just

EIT HEN L

THEMES - TH

Pick single item to be studied in depth

havg- to go back to the beginning and start
again.

In general, the programs contain very
little that would not come up in the course of
a two year ‘O’ Level syllabus.

ecause of this, | feel that they are not so

much a study aid as a revision aid.
Someone with no knowledge of the plays
would not gain much undersianding of
Shakespeare's work by silting down with
one of the programs, as they are written
wilh a very narrow usership in mind — The
CSE/ QD Level student with exams fast
approaching. Some students may well be
disappointed by the unrelievedly serious
approach of the programs.

The contenlt of the searches themselves
will nat so much teach you something new
about the plays as remind you of notes you
should have already — but it is quite
possible that it will suggest a different way
of looking at some aspects.

There is no reason either, why the ‘A’
Level student shouldn't find
the programs useful, though
necessarily on a more super-
ficial level. The authors say
that they have heard from
older sludents {using pre-
production tapes at the
schools where the authors
taught) who had gained
much fram using them.

Certainly, Penguin’s Liter-
ature software will be a hard
act to follow. The programs
have managed to balance
reasonably sophisticated in-
formation with simplicity in
presentation.

The tabulation of informa-
tion according to line refer-
ence makes the comments
very clear, although it would be dangerous
if the user gained the impression that only
the parts of the play quoted in the Penguin
Study Software Package were relevant.

But | feel the attempt to present the
software as genuinely educationally useful
has been largely successiul, and | shall be
very interested to see Lord of the Flies, To
Kill a Mockingbird and the rest of the GCE
Greatest Hits when they appear.
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MAKE GREAT GAMES....

Create your own amazing games with

Galactics unique GAMES DESIGNER cassette £°"‘Lr
for the unexpanded VIC 20, only £9.50 ; 9.5
including post and packing "C. b

#*No Programming experience Needed *
With the GAMES DESIGNER you make your own machine code games,
You can design all the Graphics, Screen layouts, Theme tunes, Explosions,

Sound effects, Player speed, Alien speed, Skill level, Personalised game
credits, Scoring values, Keys used, Number of lives, Intelligence of aliens,

— whats more no programming experience needed.
Also includes 3 sample games:-
KANGA, ZYON and KRAZY MAZE.

—-------—--------

' 0 PLEASE SEND ME A GAMES DESIGNER CASSETTE FOR
THE UNEXPANDED VIC 20 AT £9.50 inc. P.P.
| MONEY BACK GUARANTEE
I NAME
ADDRESS

O My Access No. is:

1 R O B I R I

for £9.50

Send to GALACTIC SOFTWARE
Unit 7, Larchfield Eslate,
Dowlish Ford, liminster
Somersel TA19 OPF

' O | enclose a cheque/P.O.

SOMERSET TA19 OPF

D ESTATE,
D, ILMINSTER

CREAT GAMES
NO PROGRAMMING
EXPERIENCE NEEDED

- INCLUDES 3 GAMES
- KANGA, ZYON AND
KRAZY MAZE

.-"‘Iﬁ‘l 0 O



Tuned In

Roy Masefield presents a program for radio-frequency

tuned circuits

ere it not for the convenient behaviour

of inductors, capacitors and resistors
in so-called tuned circuits, radio com-
munication and TV, as we know them,
would be impossible.

An inductor, which is really nothing more
than a coll of wire, has the property of
storing energy in the form of a magnetic
field; a capacitor, which is two large
surfaces separated by an insulator, stores
energy in the form of an electric field. When
an inductor (L) and capacitor (C) are
connected together as in Figure 1(a) and a
current is starled in the circuil, then the
energy oscillates between the two compo-
nents.

The rate of oscillation, or frequency (f),
depends only on the numerical values of L
and C. If L is in Henries (the unit of
inductance) and C is in Farads (the unit of
capacitance), then the frequency is given
by:

1

L =
® " ap LG

This particular frequency, f, is known as
the resonant frequency of the combination.
In radio applications, it is more usual to
express L in micro-Henries (uH) and C in
pico-Farads (pF), and in the formulae given
hareafter these units are assumed. Of
course, in any practical circuit there will be
some resistance (Rohms), chielly associ-
ated with the wire of the coil, and energy will
be dissipated in this, so the current would
soon die away as indicated in Figure 1(b).

However, if we connect an altemating
current (a.c.) generator to the circuit as in
Figure 2, then, il the frequency of the
generator is the same as the resonant
frequency of the circuit, the oscillations can
be kept going strongly with very little input
from the generator — in fact, only just
enough to make up for the loss in R. It is
analogous to the way that the pendulum of
a clock can be kept swinging by quiet small
pushes from the escapement at just the
right frequency.

The whale point, though, of these tuned
circuits is that at resonance the voltage
across either L or Cin the series circuit can
be much greater than the applied voltage,
while in the parallel case the current
through these components is greater than
that from the generator,

We are not getting something for nothing
because these voltages and currents are in
anti-phase and cancelling, sowe can't draw
more power from the circuit than we put in.
Nevertheless, the voltage across, say, the
capacitor, can be applied to an amplifier
and in that way we can get our power gain.

Al frequencies other than resonant, the

voltage or current is less than that at
resonance, so this gives us a way of 'luning’
to any desired frequency. If we replace our
generator by an aerial which is picking up
many signals over a wide range of transmit-
ted frequencies, we can select the one we
want by a suitable combination of L and C.
Figure 3 shows in a general way how the
voltage across the capacitor in a series
circuit depends on the applied frequency.

Waell, how is a computer going to help? If
we want to plot a response curve like Figure
3, we have to know the impedence (Z) of
the circuit at any frequency. (Impedance is
the ‘resistance’ of the circuit to a.c. and is
measured in Ohms.) It is a simple mater to
find Z at f; because the reactance of the
inductor (X1 ) is equal but of opposite kind to
that of the capacitor (Xgc), and so they
cancel. Reactance is the ‘resistance’ of Lor
C at a.c. and is given by the formulae:

1

X = 2eflx107" and Xg = oci10-

The overall impedance in a series circuit
is just R at resonance, and is greater at all
other frequencies, while, for a parallel
circuit the impedence is L/CR at resonance
and less at other frequencies. In a short
article like this, it would be impossible to
derive these resulls, but they can be found
in any good radio text-book.

When we come to impedance off reso-
nance, the formulae become rather formid-
able:

For the series case:
A 4+ (2riLx107% - 1 Ya
z-[F+ (Emxot-___1__ )]
2niCx10
For the parallel:

2 = [ A® + 4rFi x 100 ™ ]'.&
{(1—-42°FL Cx 10 “2: + 4°FCR® x
107

To plot the response curve means working
out these impedances and converling to
decibels (dB's) for a fair number of frequen-
cies on each side of resonance, and this is
indeed laborious. Hence the computer
program.

While we are at it, other useful properties
of tuned circuits can be evaluated. One of
these is the Q-facior, sometimes called the
‘magnification’ of the circuit. It is the ratio of

(a)

g =
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Programming

the reactance of the coil at f lo ils
resistance, Q= X| /R andit has no units, itis
just a number. It is a kind of measure of the
‘goodness’ of the coil and helps to show ifa
circuit is going to be good al separating one
signal from another. High values of Q are
associated with low values of R, and the
response curves peak sharply.

The other useful property to know is the
bandwidth (fy); this is the range of frequen-
cies over which the response is greater
than 1,/2 of its peak value. On the Burve the
points where this occurs are called the
minus 3 dB or hali-power points as shown

in Figure 4.

MNow to the program, When it is Run, the
display will be as in Figure 5, and you must
enter values for L,C, r and fg. Where any of
these is unknown, enter a 2. If too many
question marks are entered you will be told
there is insufficient data for calculation of all
the answers. Thus, if B is not known, it will
be impossible to find Q and f, while for L,
C. and fp, any two must be known if the third
is to be found.

After the data is in, calculation proceeds
and the display will be as in Figure 6. It is
then possible to go on to the frequency

respense as directed, assuming R is known
or is not zero; there is a choice of series or
parallel configuration. In either case the
values of Z can be calculated for specific
frequencies, or a response curve can be
drawn for a range of frequencies 30kHz on
each side of fg as in Figure 7.

Apart from giving specific answers, this
program will also demonstrate the effect ol
resistance on the response. For the same
values of L, C and lg, curves can be drawn
with different values of R and so direct
com made. A printer is useful to
give a record of each curve.

i e F.=2:=3«PL-E
BACID-FAEJUENCY TUNED CTIRCUITS DERY 4.8 =3%
I 2: DRAV 450
-34FI-2
40 DRAL 2.9
8. DRAW 4.-8
-2: DRAW 4.4
@ PLOT B8
T 22,158 R+
SRl 3,
@ PLOT _13€,1a8: D S SEA
U 2.8 ARAL B.0- DRA a2 =NIPT
/2: DRAL 4.9,-32:PI/2 DRAU 4,9, -
S3aFI -2 DRAY &,.2,-3sFI /2 DERAU
@, -3+P1/2 DRAU £.2 -3%PI, 2
70 oAl &.0- CRAU &,=4° DRAL 4
2:- DREAU 4.-8; CRAU 4.8:. DRAL
<8 DRAL 4.2 DRAL 8 @- BRAW 2
3: DRAW
3@ PL
34,0
e
9 ER
o E
1 -
Pars
@ FRINT AT 5.8 Suynbois
& g TRP 3] "L=IngUELlEnid 1A
[ = s et INT TRE 2 _'L:
VEE T 3rads PRIN
=y EL:FLENLE
< L TAE £
O-faciof =707 . LDETS @. PR T £r
Benduidih=3.1830988 KH: Roap e
RINT
Fos fiéM d3%3 PrELs f @R
For "eaten'u Fesponse precz | sk
To sLbp press any olher key 3k
Freq. Ce Fesponze
(b HET (aB)
2=E80 -15.4
F ==
+ETaUAL 5
8 5 21n U fta s tibils e Bt d B SR
L R B, 23¢ IF 8=
c R e e 11} deFTapIsunL -
z ! ¢_T0 =42
" 238 _BY =
i N 5 J24¢ IF fE= L3
g o e Gl L "i5e
Fk L EHE =50 LET rfowy
289 LET &= oR
L t§="0" THEN
e rne i 279 LET rp=
P L :fg _EI-_': I=ERF i g
T o .Y, =30 LE fealbadig
R = R RO ) DRI AR R = =8dE 200 BEM Print Sesults
= s {Jli! =5 qﬂﬂtifé‘_"]ﬂf £| I"'i.}l.l’. an
= 2 EES CLRIT NHTD RRINT TR Cape
L r g itances " gEn. PRINT THE B R
. ; ezonEnt FPI!# TAS 4. 'Fresuency
E 3n=:¢._ nhz anr@; TRE g,-sgvel
i = = £ th=" L& rgs"t= [ =
aw @ o e " L LB TR RO iRAE =" THEN p:.I.‘T PRINT "D=fscto
L f &nd Bandwidth Cannol befound €
! iNcE Co:x:l rEfistance is ngt Eno
F WD .OF i3 Zefo.": GO TO 340
S22 FRINT TRB .2, "Coit &8.cC. 2R
- = i EEEHZ “RESISVENCE=";r&; " Ohm
Fre -2 -1 o . +id +28 kEHZ : RANT
Freq.-s¢ i2 e ig =& RMZ 330 _FRINT TAB 5. “D-factor='.4q
fei“f TAB 4."Banduidih="; s " R
i 5 x . .. "3490 ERINT : PRINT . ERINT “For
» =i 5,*%”,.QFIT Radio e new dala Pre2ss n": PRINT “For Fr
f ;;Tf( L raraiie e tluency Ressonse press f: PRINT
- & BEM sssdssccsitsssindstzsigias - -._-“. FI'F}‘___!"L¥ QLR ll'; -_
xa HEW INPUT DATR _SE I: INKEY §=" HEM GO To 352
20 GLEAR . CLE® . PRAINT “ RADIOC Sog iT INAEVESTRTCTHEN 80 T0 48
~-FREQUENCY TUNES CIRCUITS! 372 IF INKEYS="1" THEN 50 TO 48
3@ PLOT 36,148 DRAU 2.3: DRAU “aap sree over the page )
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=0 IF LEY THEN COP =
TO 218
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LET ==2@ LN 18. RETURN
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.this is the add-on you have
been waiting for. -

A switched joystick intarcm'-.“““‘““"‘““‘“‘“'

Only £24.95 incl. VAT
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9-pin joystic

® Plug in cartridge design

® Tough plastic casi

® Does not interfere
keyboard operation

® Availlable from your dealer or
direct by mail order
12 month guarantee
Games coming soon from most
software houses

@ Extends the versatility of your
electron computer
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PNE INTERGALACTIC POLICE NOTICE BOARD

©

MISSING PERSONS @

DAN DIAMOND P.I.

Last seen following a
large white rabbit into
the woods. Look out for
his new adventure
coming shortly, Franklin
in Wonderland.

Warfiends of Zzyax are approa
Earth. General Psychopathic
Tendencies and his army lead us to
believe their visit will not be friendly.
All Laser Zone Gunners to report
immediately. Game design
by Jeft 'Liamasoft Minter.
Price £7.95

despicable
ARNING - These o;,temanr:-:].i;ar
geatmres are currently causing havoc by
kidnapping Intergalactic LA
snufflers and herding them in

Please add 50p P.&P. to all orders.
Send AS SAE for full catalogue,
Chequesor postal orders pavable to:

amanoe

= O = FelREEE e

17 Norfolk Road, Brighton, BN1 3AA.

Telephone: Brighton (0273) 771942. o
TURTLE GRAPHICS — An implementation of logo - £9.95 ‘;@
DRS - Database Retrieval System — £14.95,




| Character references

Mark Lawrence explains how to print 64 characters per line in the first

of a new series on machine code

his is a utility routine which can be

incorporated in your own program, LIST
allowing printing of 64 characters to each of 0
the 24 lines, so that much information can 18 LET a$="@123456783ABCOEF"
be displayed on the screen. 28 INPUT "Enter start address';s
The complete routine, including 768 -
bytes of data for the smalier character set, 38 LET b$=a$(INT (PEEK s~-16)+1J)+as(1+
occupies just 1000 bytes and you should (PEEK s—16X(INT (PEEK s8-1611))
find it simple to use. Whenever you want to 48 PRINT b$;"
511:5“ in this way, simply add two lines like 5@ LET s=s+1:G0TO 38
10 AANDOMIZE USR 31600
m;;: AT 10,10 — “messaga” ek " IST
— represents a space an an i g - gE —1n L
Atare the Basic keywords. Itis important to 12 LET a=18:LET b=11:LET ¢=12:LET d=1
follow this format and make sure that the 3:LET e=14:LET =15
information 1o be printed is on the line W s 3 e
following the USR oall 8s the routine uses 20 INPUT "Enter Start Address ";s
the system variable Nxtlin, which holds the 3@ INPUT "Enter code "ja$
mgmd“:ﬁnem;hﬁiﬁgﬁ?& 4@ 1IF LEN a$-2<¢>INT (LEN a$~<2) THEN P
ypein ax enter L T ! . NV ks
the prompt for a start address. Now enter RINT "Error in inpul.please retry":G0 TO
the code and Save’64print"Code 34
2,{;”&,:’2&2‘“;;“‘””’ it. Now enter an 58 POKE s,VUAL a$(2)+16XUAL a$(1)
10 RAKDOMIZE USR 31680 68 PRINT ﬂ$f T8 23] ] ]
znbin‘.:.uw AT :q.mu—a;':'r-"u is aIIT program’ 78 INPUT INKEYsg="Y"
run it s well the message > : =
should be printed. If it s not printed, enter ga LB szetl ST Semas(3 100
against the listing, Poking any incorrect 188 GO TO 38
enlries.
64 FRINT CODE 7C30 890 92 20 BB 42 48 40 4@
7C58 @0 49 92 @ S8 AR ©B 2@
7CE0 20 P8 80 2Y BB PR ER MA@
PB780 2n 55 SC 23 23 4E 23 48 7C68 EO AR 90 B0 49 BHO 82 49
7B79 23 23 23 OB ©8 BB 7E 23 7C78 20 ro 40 83 Q8 DB E@ 7@
7BB@ @B SE CO Bl 7B 32 43 J2C 7C7’8 BB B0 B2 0P 00 48 A 4@
/B88 23 88 PE 23 e S5E CD Bi B8 AR B8 B2 88 28 48 2@ 9@
7899 78 23 @8 @B @8 EI C5 4F 7088 9@ 92 02 ©0@ 499 BA B8 B
7B98 '3n 43 7C CD S9E @E AF CB 7coe 82 48 02 @@ 48 20 20 20
7Bp@ 39 3@ @1 3t 32 42 2C 70 7C98 22 48 09 ©@ P@ PB 4B EQ
78A8 81 6F €1 p{ 13 CO CF 7B CAB 48 P2 B@ BB BB Q@ 40 EB
7BB@ €3 F5 7B FE 38 38 @5 .23 7CAB 48 98 8@ PO BB 28 @B 4@
7BB8 BB F1 1B @4 F1 SF 3E 3@ 7CB0 48 8@ B2 BB ©@ 98 @P Ee
ZBCO D8 238 F5 78 DB 2@ ‘SF Rl 7CBE @2 ©@ @8 9@ ©P 9@ @8 o8
7BCB 87 52 87 87 82 83 €3 «CD 7(C6 0@ B 9@ @@ 20 20 4@ 4@
7BDB. F3 78 13 3A 42 7C FE @1 7CCE BB BA B2 @@ 4@ AR AR EO
B08 28 @8A 23 D FE 8@ 20 84 7C08 AB 40 08 2@ 48 Co 42 4@
’BE@ PC €6 @7 67 3A 42 JC 3C 7CDB 40 E@ 98 @2 42 AR 29 48
7BEE E@ @1 32 42 7C eB 78 Bl 7CE@ 'B@ Ea @@ P8 E@ 20 4@ 20
JBFB 2@ DD, €9 €5 B3 E% ER 16 2CEQ A8 48 P 8@ 28 62 AB AO
7BF8  PC. 11 43 'JC -3f 42 2C BE CFB F@ 20 @ @@ Fe B2 C@ 2@
JCO2 BF FE 81 28 ©2 BE Fa @6 JCF8 AR 4@ 2R @8 GB BB CB AR
7ce8 @8 EB 1A A1 BB 12 23 14 088 AR 42 O 28 F8 20 28 48
7£1@ 1@ F8 E1 DI €1 (€9 ES EB 008 4B 48 80 G0 48 A2 40 AR
C18 Y1 43 2PC 7E D& 28 6F 2B D18 AR 40 6P 2@ B2 A0 AR GO
C22 @2 29 239 29 @1 4B Z7C @8 2018 28 22 B @2 @B 42 B0 48
7C28 @8 @3 4E 3A 42 7C FE @9 70200 @@ @e 02 08 GB 42 P@ 40
2C38 28 ‘@8 CB 39 €A 39 CB 35 7028 48 89 9P 00 @@ 20 4@ B8O
7C38 CB 33 79 12 23 13 1€ EA 7038 4@ 29 @0 08 B2 @2 E0 @e
7C42 E1 C9 @@ @8 @8 B84 @A en 7038 EE 22 B0 98 08 82 48 20
C48 9~ B4 22 9@ @22 BB @8 @8 7Dd@ 4P B2 9@ P8 EB8 28 4@ 40
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708 @@ 49 20 B0 99 49 E@ EB
/038 Bk G2 @2 BP@ 49 AR RE EB
D58 AR AO B0 08 C8 AB CO AO
7068 A2 CO 20 BB 48 fA8 BB B8
7068 AB 4@ 99 P2 CP@ AB AB PO
07 AR C2 @2 @8 EQ Bl C8 6@
207’8 B8 EB @@ 88 E @ CB BB
70ER B89 B2 80 98 4R AR BP EQ
7088 PR B2 ©2 B8 AR P@ PO - E8
7090 A2 A@ B¢ BR E@ 48 4@ 4B
7098 48 E0 99 @@ E@ 48 49 48
0A8 48 BY B2 DB PR AR CO (B
70fE A8 AP ©2 ©P BP BB BR B0
70B@ BEB EO 08 P20 AR E0 AB PO
7DBE A2 PR B2 2O AR A2 ER RO
708 A2 PO BB BB 48 AR AR AR
7DC8 AB 48 2B ee C fg ne Cce
0DQ B2 B2 @B ©Be 48 AR AR AD
/00B E2 B2 92 @@ CBe AR AR CO
7DER A2 AR O B8 B0 B8 48 2

JDEB 22 C@ 9@ O3 EB 48 48 40
70F@ 42 48 @B BB AB A AR RO
0F8 A2 48 @8 BB AR AB AB A2
JEBE8 40 42 00 B0 AR A AB AR
7ERB EQ@ A2 28 @ AR N@ 4B 48
’El18 AR A2 2B B2 A2 A@ 48 48
JEI8 4@ 40 @@ 989 E@ 20 4@ 4@
E28 B8 E@ e 9@ Ce 82 8@ ge
/E28 B@ (e 2@ 22 BP B 48 40
JE3@ Z@ 28 @B @B Ce 42 48 40
JE38 42 CB 6B 9@ 48 E@ 48 48
E4@ 48 48 22 92 80 8 ee a2
JE4B' @@ E@ 02 @2 6@ 80 8@ C@

JES@ B8 & 22 22 P8 48 2780 68
?7EGB A@ 62 92 ©2 B B2 B8R [P
7JEGE AB C2 82 QA0 BB 40 AR g@
7EBEB AR 42 ©e2 BB BB 20 22 Ae
7E78 PQ 62 02 BB 88 48 A2 CP
PE’8 8@ 62 2@ B2 @2 8P 88 CB
EBE B2 88 2@ B2 e@ B2 AR BB
7EB8 20 (P 2@ @2 @28 88 B2 (A
7ES@ MA@ A Q0 20 B8 48 PR 42
JES8 42 42 090 Q2 @20 20 28 2@
JEAR AB 42 92 @228 e AP AR (O
JEAS AQ A2 OB G2 @2 Be B2 Be
EBe@ 82 62 08 ©2@ ©2 AR EB& AB
’EBE P@ Ne /B2 B9 @@ 48 AR AP
JECE A2 A2 B2 @8 08 428 AR AR
EC8 A2 40 92 90 o2 CP n2 Co
JEDEB 82 8@ P2 @2 B8 BA Ad 6O
JEDB 280 38 22 82 992 E@ B¢ A0
JEE@ 82 B8 28 ©s2 P BR B 40
EEB 280 CA. 28 B8 ©e8 680 Ce 89
EF3 A 40 B8 PR 9@ AR AR AB
JEF8 AR 40 B8 8@ 88 AR AR AB
JFBR 49 48 98 B2 8@ AR AE pA
JFEB E@ AR @8 82 BB PB PB 40
iR AR AP B8 BB B2 AR AQ B0
AFi8 280 AR 40 88 ©8 E@ 20 4@
/F28 B8 EB 08 @@ 28 4@ 8@ 4@
AF28 48 20 B89 @@ 4@ 48 4@ 4P
F30 4@ 48 90 B9R B8R 48 2B 48
JF38 49 B2 @0 .08 S2 AR 08 2@
/F4@. 90 P2 2B DA 5P 92 F@ DB
F48 F@ G0 P2 90 @B 02 20 e
JF58 9@ B2 92 92 @8 08 B9 .

RAINBOW'S SPECTRUM
PROGRAMMABLE
JOYSTICK INTERFACE
WITH SOUND
NOW IMPROVED

* The keyboard is NOT disabled when using the Joystick,
* You can have a Through Port — See Below.

As belore, its leatures are
PROGRAMMABLE — Allows any joystick position 1o represent any key o
Iha Board = withoul wires, or leads. or (apes!

UNIVERSAL — Enables use of ALL Software

AMPLIFIED SOUND — Intetnal micro-chip amplifier boosts Spectrum's
besp with smple connection o aar 'or mic sockat,

EASY TO USE — All joystick pasitions are programimed ssmply by

setecling joystick position, pushing desired key on
spactrum, releasing joyatick, and than the key

ADAPTABLE — Accepts diagonal positions

ONLY £24

Extra for

Through Port
plus £1 p&p.

This is a top quality. product with guarantee
Send Cheque or P.O. to: Rainbow Electronics

Glebe House,South Leigh,Witney,Oxfordshire OX86XJ
Tel. Witney (0993) 5432
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Why do so many
M USers run

16/48 every month?

Is it the games? The editorial?
The reviews? The machine code
routines? The competitions? The
adventure help page? The educational i
programs? The Long Way Home?
(Not the trip back from the newsagent,
but our serialised adventure with state
of the art, instant graphics in 48K.)
B

We're not sure, but you can find out for
only £2.99 at branches of W H Smith,
John Menzies and leading newsagents.

MIAIGTA[Z] 1 [NIE] ]
[EJCITIRIUM]




METAGALACTIC LLAMAS BATTLE AT
THE EDGE OF TIME
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49 MOUNT PLEASANT,
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TURN YOUR PROGRAMME
NANOQ J0ISdN

Now you can add another dimension to your games.
Swap direction, swap functions, confuse your friends.
In fact you can add almost any twist to your games with
Stonechip’s Programmable Joystick Interface.

You can also listen to them
with Stonechip’s Echo Amplifier.

Programmable Joystick Interface. This also enables
any Spectrum software to be used with a joystick,
irrespective of which keyboard keys have been chosen
for function.

Programming is easy using only a single switch. Switch
one way to program and ancther way to play. No
tapes to load or links to worry about — all
programming is achieved by hardware. Used with
Atari-compatible joysticks. Simply plugs into rear
expansion port of ZX-Spectrum. No other connections
to make, no additional power supply required.

Echo Amplifier. How would you like to listen to the
sound output from your ZX-Spectrum without ear strain? The
Stonechip Echo amplifier can do this for you as well as easing
the tedium of saving or loading of tapes and enlarging the range of
tape recorder compatibility with the computer. The amplifier has volume control
over a range adequate for most uses, and a tone control for harsh or mellow sounds. A switched
interface removes the need to swap leads during ‘SAVE'ing or ‘LOAD'Ing. Leads are |eft
connected all the time and the desired function is selected on the three position switch by
the user. Use of the "CUE’ facility enables an audio cue to precede the program being
'SAVE'd on tape, a decided advantage when searching through a

multl-program tape. The Echo simply plugs into the Ear, Mic and Power

sockets of the computer and does not require an additional %
power supply. The expansion port at the rear of the ”
computer is |eft free for use with other peripherals P
. and the unit is housed in an attractive ,
case custom designed to ,’
complement the s f

IX-Spectrum. St
A -
: g

SININERIREER S

ELECTRONICS omooc

Siorechip | i Brock Trading Estate Deadbrook Lane Alderchot Hants GUL2 AXB. BH0262) TR0




Take the plunge

Jason Orbaum and Geoffrey Campbell discuss Assembly
language programming in the first of a series of six articles

any people have now owned their
Dragon for more than a year and have
got past the stage of timidly approaching
the keyboard to attempt Basic programs
such as “"Guess the number the computer
is thinking of”, or “Maths quiz". Those who
wish to write faster, more ‘powerful’ prog-
rams have three choices: They can buy a
compiler which will turn a subset of the
Basic into machine code, they can purch-
ase another language, such as Forth or
Pascal and learn that, or they can go to the
heart of the Dragon and take the plunge into
assembler (machine code).
There are no end of books coming onto

The assembler used in all of these
articles is Dream, the assembler marketed
by Dragon Data. This assembler (the
cassette based version) is quite suitable for
the beginner, being easy to use and one of
the cheapest, widely available assemblers
on the market.

Now we will move on to the inside of the
Dragon, and a memary map. This shows
the internal arrangement of the Dragon,
with an explanation of what each area of
memaory is used for.

The direct page Ram (0-255) is used fo
storing addresses, to which the computer
jumps, in a similar way to the Basic Gofo.

Geoffrey Campbell (left) und Jason Orbaum
store the data on the hi-resolution screens.

No doubt someone has noticed, that
according to this memory map, the program
and variable are stored on graphics pages
5-8. This is not a typing error, but is due to
the number of graphics pages that are
initially reserved for use from Basic (via the
Pclear command). This does not matter for
machine code programs, as there will be no
Basic program to overwrite. If Pclear 8 is

the market on the subject of machine code,
but hardly any of these books offer exam- SesOny Man_foF 1se. W D, 1 enlered from Basic, then program and
ples of coding in the form of Britain's most | Hex Address  Contents Decimal variables all move up to 13823, on top of all
popular computer aclivity — games. address eight graphics pages. Listings one and two
This series of articles hopes to change | Pase siteen) o RN o are two Basic programs o demonstrate
thal. Armed with these, and a good |1009FF  Extendod page RAM 256.1023 some of these. See if you can understand
assembler (about which more later) the | 400-5FF Text Screen 1024-1535 how they work, and we will convert them to
beginner should find himself writing good assamble_r at a later date.
programs in no time at all. ABRE P“m" Screens 580071 After this, we have the Basic Interpreter,
The chip that controls the Dragon is the | coo.11FF ,-_.:ga e 3072-4807 which is stored in Rom; the contents of
6809E from Motorola. It is one of the most | 1200-17FF  Page thise 4608-6143 which cannot be altered by the user. It may
powerful chips of its sort (eight-bit) on the | 1800-1DFF  Page four 6144-7679 seem, therefore, that this area is of no use
market and is an excellent chip to learn on. ;ﬁgﬁ Eg r ;g?gfg;; to the machine-code programmer. This is
The way the user communicates with this 2A00-2FFF  Page seven 10752-12287 not so, however, as there are quite a few
chip and feeds it instructions is via an |3000-35FF  Page eight 12288-13823 | useful Rom routines, as will be shown in a
interpreter. One example of this is the Basic | 1g00-7FFF Program and 7BB0-32767 subsequent article.
interpreter, supplied with the computer, - variable storage ; Next we have the cartridge memory. This
through which most people enter their |2000-8 Basic interpreter 3276849151 | s similarto the Basic Interpreter, but, asthe
programs. The interpreter takes each line, E,;';F,'g,f,f;f :‘:‘mm“m';“' sesagears | Cartridge has to be present to access the
analyses it, and executes the machine |FFE0-FFDF  SAM conirol Bits ssa7esss0a | Aom in it, we can safely ignore it.
code routine in the Rom that is needed for | FFe0-FFFF  MPU veciors 65504-65535 The last three sections, Input/Ouput,
that command. Sam control bits, and MPU veclors, are
Another ‘interpreter’ is the assembler, The text screen area (1024-1535) is mainly for system use. They can be used by
without which Dragon machine code prog-  used to store the characlers that make up the programmer, but are not needed except
ramming becomes almost impossible. The  the screen. Many people access this direct- for advanced programs.
assembler translates the mnemonics (in- ly from Basic using Peek and Foke. In the next article, we will be taking a
structions typed in by the user) into the Locations 1536-13823 are used in the close look at the hardware behind all this,
numbers which the machine understands. same way as the lext screen area, butthey andexplaining listings one and two.
Listin® one. Basic Version. Listing two. Basic wersion.
l M CLS 18 CLS
g EGR Nea TO 255 28 PMODE 4.1
30 POKE 1024+N:N 39 PCLS
40 NEXT N _ _ 40 SCREEN 1.1
50 IF INKEYS="" THEN GOTO 5@ 58 FORN=BTOZ255
60 POKE 1568+N%2,N
78 NEXTN
80 IF INKEY$="" THEHW GOTO BB
POPULAR COMPUTING WEEKLY




cipg S1R9 , FRORKKKRKKKOKOOOOOERY gigg il SreeT g¥2 :ggga
61R9 ¥ LISTING ONE ¥ 61RE BTFFCS STA $FFCS
6129 ¥ ASSEMBLER VERSION % g}gﬁ SEEEC? gég :SFC?
61R9 ¥ ¥
61R9 PR R K gigg EEEEEE Egg :ngE
61AC SEQ480 LD¥ ﬂ?499 61BF EDB1 PCLS STD Y
61AF ED31 CLS TR w84t giry aC1EG CMPY  #$1EAQ
61B1 8C0600 CHMPx #8600 girg 25F9 BLO  PCLS
61B4 25F9 BLO CLS 6106 BEAERE LDX #5696
£1B6 8600 LOA  #8  gice EDBI LODP  STD . X++
6188 BEB400 LDW  #%468 - 0p sC INCE
61BB AYBG LOoOP STH . GiCC 26FE EBHE LOOP
61BD 4C INCA 61CE BD2ADG KEY? JSR %8096
61BE 26FB BNE LOOP 251 27FB il o
61CO 39 RTS £1D3 ADYFFFFE JER  (SFFFED
&61C1 A1D7
Listing one. Basir loader.

Listing two. Basic loader.
Before tuPing in the loader tuFe:
CLERR 5080, 25086 AND PRESS ENTER. Before tyPin2 in the loader type:

PROGRAM.
RROIC. LORPER FROGR CLEAR S@B.25600 AND PRESS ENTER.

S £5=9
19 FOR N=25021 TO 25024
26 READ RS BASIC LOARDER PROGRAM.
38 A=YAL "&H"+AS
48 POKE N.A
58 CS=CS+A 5 CS=0
68 NEXT N 18 FOR N=25801 TO 25047
7@ IF CS<> 2337 THEN SOUND 1,1: 28 RERD H? :

PRINT"DATA ERROR. " :END St g e
80 PRINT"ALL CORRECT" :SOUND 59 CS’CS*ﬁ

208, 1:END

68 NEXT H
29 DATA CC.60.60.8E,4,9,ED.21,8C, 6.
B,29,F9.,26,0,8E,4.8,R7,20 20 IF CS<{> 6482 THEMN SOUND 1.1:

108 DATH 4C,26.FB.329,4 PRIMT"DATA ERROR." :END

_ 80 PRINT"ALL CORRECT":SOUND 206.
G1AZ FEXFXXFCEREE RO ey 1:END

61A2 Xx ¥ 98 DATA B6.FS.B7,FF.C3,B7.FF.,C5,B7,
61A% % LISTING THO ¥ FF:C7,8R.8:B7.FF,22.,CC.,0,8,8E
61A2 X ASSEMELER YERSION ¥ 108 DATA £.:8.ED.,81.8C,1E,9.,25.F9,
61RA9 X% * 8E.6.0,ED.,81,5C.26.FB.BD,8B, 6

1A% FEKERERERRER SR X s¥x¥ 110 DRTA 27.FB,RD,9F.FF.FE,29.9
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Whistle while you work

John Meech presents a program to help
children learning to play the recorder

his program s designed to help child-
renwho are just leaming the recorder to
bacome familiar with the notes. No attempt
is made to teach music and the noles are
given in the form of letters with the
uncovered accompanying holes displayed.
Three tunes are conlained within the
program — Whistle while you work, When
the saints go marching in and Clementine.
They contain increasingly difficult notes
with which the child must iry lo become
familiar, Along with a selectable tempo, this
provides a useful system for children to
practice using the computer as a teacher.

The program recognises 11 noles, as
children who progress beyond these
should be proficient enough to teach them-
selves. You may add tunes of your own
using the notes specified. The format is
[Note, Duration] where the note is given by
a letter from A to G, followed by an L if the
note is a low one or a # (shift 3) if the note is
a sharp. For the appropriate duration see
page 181 of The User Guide.

The tunes are stored in Dala statements
in lines 1330 to 1350. The first Dala item is
the length of the tune in notes, and the
names of the tunes are stored at line 1310,

Notes
10-170

180-240
280-420

440-580

600-890

910-960
880-1020

1040-1100

1120-1160
1160-1350

Dimansion arrays, print title, draw border
and draw Recorder

Call procedures lo run main program
Draw the Recorder's holes. Each hole is &
differant colour from 7 10 15, This enables
each hole to ba 'opened’ using the VDU18
command

Dizable escape key, remove cursor, define
text window and characters for holes.
Head Note values.

Select tuns and speed, Play tune and dis-
play appropriate notes

Calculate note value to play.

Caloulate duration of note and play nole
with appropriata fingering

Uncover appropriate lingerholes. This is
done by seiting the actual colour of the
holes used lo be while

Set all holes 1o be ‘open’ again

Data for Recorder, Notes and Tur:eQ

10 DIM
20 REM
30 REM
40 REM
=0 REM
&0 REM
70 MODEZ2

80 COLOUR1

wauww (L)

100 BCOLO,&

130 FOR J=1 TO 39
140 READ X,Y

140 DRAW X,Y
170 NEXT J
180 FROCINIT
190 PROCHOLES
200 REFEAT

220 PROCSTART

230 UNTIL CHS="E"
240 END

2502

260 DEFFROCHDLES
270 VDUS

280 X=4003 Y=794
290 FOR I=7 TO 1S

310 GCOLO, I

X=X+100

340 MOVE X,Y:PRINT
50 NEXT I

360 GOTO 410

-y
whad

380 IF

400 BOTOD
410 VDL4
420 ENDPROC
#3013
440
450
/40

80

DEFFROCTINIT
TN=3
*FX229,1

210 DUs=INKEYS (300)

300 vOU 19,1,4,0,0,0

N&{7,2) ,L$(7,2),586(7,2) ,NAME® {5)
IR R S e R Y R R s T RS
ssnes Recorder Tutor Program #sss
John F.
e e T e s s

Covers A,B,C,D,G Low C,D,E,F and F# and High C#

Meech 1984 wess

70 PRINT TAB{(&,1)"RECORDER"TAB(7,2) “TUTOR"
110 MOVE O,C:DRAW 0,1023
120 DRAW 1279, 1023:DRAW 1279,0:1DRAW 0,0

150 IF X=-1 AND Y=-1 READ X,Y:MOVE X,Y

320 IF [=7 DR I=8 DR I=15 GOTO 370
CHES$ (240)
I70 IF I=7 MOVE 400,732:PRINT CHR%(241)

I=8 MOVE #4&44,732:PRINT CHR$(242)
390 IF I=15 MOVE 1110,75&6:PRINT CHR&(243)

470
480
450
500
510
520
530
5S40
550
S&0
570
580

VDU2S311,0505030
VDU19,6,7,0,0,0

VDUZE, 1,

0,18, 18

VDUZ3, 240, 255, 126,60,0,0,0,0,0
VDUZ3,241,0,0,0,0,0,3,7,15
VvDUZ3,282,0,0,0,0,0, 192, 224, 240
VDLI23, 243, 12,12, 12,0,12,12,0,0

FOR I=1
FOR I=1
FOR I=1
FOR I=1
ENDFROC

T 7:1FOR J=1 TO 2:READ NS(I,J)1NEXT JaNEXT I
TO 7:FOR J=1 TD 2:READ L&{I,J):NEXT JaNEXT 1
TO 7:FOR J=1 TO Z:READ S®(I,J)tNEXT JaNEXT 1
TOD THN:READ NAMES®(I)1NEXT 1

continued on page 35k
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It's the fun game of

the year — Trashman.
From the moment you sit
down to play you'll be thrilled by
this exciting, original, laugh a
minute game,
Your job may look easy to the rest
of the world, but you know the hazards —
speeding cars and pavement cyclists can
both shake you up. Let’s face it cars can
be fatal. T
But if that isn’t enough you've got the
other problems of vicious dogs, the after .
effects of overeating in the transport cafe or one
~ too many in the boozer.
Not only will you be gripped by the action
you'll be amazed and amused by the high quality
graphics. .
With seven levels of play featuring three
attempts to finish the game (assuming you are not
run over by a car) Trashman will provide even the
most experienced games player with a thrilling
challenge. 1 or 2 player option, Hall of Fame and
joystick compatibility* ensure this game has all the
best arcade features.
Trashman is available NOW for the 48K
Spectrum. Ask for it today at your local
computer store!




Ten screens of stunning
graphics, animation
which makes other 5%
programmers gasp, a 2
page booklet of hints, tips
and helpwiththe
discovery of each of six
levels of play.

How long can you survive

the Final Conflict? A frue Psytron would [ast

an hour and a Sinclair QL. goes fo the first
personto matchthat feal.”

NGING SOFTWARE

Less than human, far more than mere computer

The Psytfron controls the massive Betula 5 Installation. When the
atfack comes, it will cope with defensive demands which would leave
a human brain unhinged, computer circuils scrambled

Damage in any sector of the base must be assessed and its effect on
the fobric of the installalion calculated immediately.

Human lives will be expended as necessary but if If:e Psytron ever
goesdown.

The Sinclair Spectrum has always attracted the best
programmers. It's always had the most innovative software:
Psion Scrabble, The Hobbil, Jet Pac andnow . . .




BBC & Education
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5902
400 DEFFROCSTART
410 COLOURL
620 CLS:;PRINT“Flease type in"'“the number of the"’“tune you want to"
430 FRINTY"play or "E" to end”
&40 COLODURI:FORJJ=1 TO TH:PRINT§JJI" "INAMES (JJ)sNEXT JJ
&50 CH$=GETS: IF CH$="E" ENDFROC
ab0 IF ASCI{CH®) »51 OR ASCICHE) <47 GOTO &50
&70 CH=VAL (CHS)
&B0 COLOURS:PRINT"Speed (1 to %1%i
A50 TES$=GETS
700 1IF ASC(TES)<A% OR ASC(TES) »57 THEN GOTO &%0
710 TE=VAL(TES®) :PRINTITE
720 IF CH=2 RESTORE 1340 ELSE IF CH=3 RESTORE 1350 ELSBE RESTORE 1330
730 CLS:PRINT TAB(INT(18-LEN(NAMES (CH))) /2) i NAMES (CH)
740 DUME=INKEYS (S00)
750 COLOURZ: PRINT TAB(1,4)"Play-"
740 COLOURS
F70 READ L
780 FOR I%=1 TO L
790 READ hNOS, DUR
800 PROCELANK
810 PROCNOTE
820 TIME=O
B30 PRINT TAE(7,4)iNOS+" "
840 FROCPLAY
B50 REPEAT UNTIL TIME=INT (DUR/Z2#10)
B&0 NEXAT I%
B70 FROCBLANK
gao PRINT TAB(7,4)" N
890 ENDPROC
00z
210 DEFFRDCNOTE
920 B=ASC(MIDS(NOD%,1,1))-44
930 IF LEN{ND®)=1 THEN D&=N%(H,2):V=VAL (N&(B,1])1ENDFROC
40 IF LEN{NOS)I=2 AND MIDS(NOS,2,1)="L" D=L $(B,2) 1 V=VAL(L®(H, 1)) : NOS=LEFT® (NO
1) : ENDFROC
9%0 IF LEN(NOS)=2 AND MID®(NOS,2,1)="#" De=5%(B,2):V=VAL(SS (B, 1)
&0 ENDFROC
970z
980 DEFPROCFLAY
990 DUR=DUR#4/TE
1000 SOUND 1,-15,V,DUR
1010 PROCF INGERS
1G20 ENDPROC
1030
1040 DEFPROCF INGERS
1050 FOR Z%=1 TO LEN(D®)
1040 FFe$=MI1D® (D%, L%, 1)
1070 HO=&+VAL (FF$)
1080 vDUIF,HO,&,0,0,0 '
1090 NEXT IT%
1100 ENDFROC
1110:
1120 DEFPROCELANK
1130 FOR EK%=T7 TO 15
1740 VDULT, KK%,4,0,0,0
1150 NEXTEKY
1140 ENDPROC
11703
1180 REM #sss##% DATA TD DRAW RECORDER ssss&sfw
1190 DATA "l.-1.40.?60.60,?é0.120.?#011&0.?00.150.6#0,200.700
1200 DATA 300.?00.340,630,3&0.&80,400,?00,1500.?0&.1120.?20,11&0,720
1210 DATA 1200,480,1200,820, 1180,780, 1120, 780, 1100, 800, 400, BOO
1220 DATA 360.8?0,340,920.306.300.200,3&0.lSO.BiO.ﬂO.BOO.GO,?&ﬂ
{230 DATA =1,=1,220,800,220,740,280,800,=1,-1, 300,800,300, 700
1240 DATA -=1.—1,200,800,200,700,-1,~1, 400,800, 400, 700
1250 DATA =1,-1,1120, 790, 1120,720,-1,-1,11580,790,1140,720
1250 REM #s+#xds DATA FOR NOTES w®#sdsss
1270 DATA 137,1234,145,123,149,124,157,4,0,0,0,0, 129, 12345,0,0
1780 DATA 0,0,101, 1234546789, 109, 12345678, 117, 1234567, 121, 12345689, 0,0
1290 DATA 0,0,0,0,153,34,0,0,0,0,125;, 1234578,0,0
1300 REM ssssass TUNE NAMES ssesssissns
1310 DATA Whistle,When the sainte,Clementine
1320 REM massxes DATA FOR TUNES #éNewsts
1330 DATA 23,D,10,C,10,B,10,C,10,D,40,0,10,C,10,86,10,C,10,D0,40,D,10,C, 10,8, 10,A
,10,D,10,C,10,8, 10,4, 10,D,10,C, 10,8, 19,A, 10,5, 40
1340 DATA 33,6,10,B,10,C,10,D,40,6, 10,B,10,C, 10,D, 40,6, 10,8, 10,C, 10,D,20,B,20,8
,20,8,20,A,40,8,10,8, 10,A, 10,6, 20,6, 10, B,20,0,20,D, 10,C, 20,C;20,8,.10,C,10,D,20,B
+20,8,20,A,20,G,40
1350 DATA 20,6,10,6,10,6,10,DL,10,8,10,8, 10,8,10,6,10,6,10,8,10,D,10,D, 10,C, 10,
B,10,A,20,/, 10,8,10,C,10,C,10,8,10,4,10,B,10,6,10,6, 10,8, 10,4, 10,DL, 10,F#, 10,A, 1
0,6,20

*

-

5-11 APRIL 1984




Commocdore 64

| Sequence of events

Pete Gerrard looks at sequential access on the disc drive

s anyone who has bought & disc drive

for the Commodore 64 will know, the
manual supplied with it is not a model of
clarity.

Over the next few weeks we'll be taking a
look at just some of the things that the 1541
disc drive can do.

The first and most imporiant thing to
remember is that the Commodore disc
drive is ‘intelligent’. This may seem a
remarkable statement to someone who's
atternpled 1o use this drive and then got
hopelessly muddled up! However, its intelli-
gence comes, not from being able to think
for itself, but from the fact that information
can be stored in the disc drive just as it can
be stored in the computer. There is a 2K
buffer that can be used to temporarily store
information and to read information back
from later, and we'll be using this next week
to start constructing a random access file.

To start the ball rolling, let's take a look at
sequential files.

Sequential files

As the following listing shows (see fig 1),
writing a sequential file is not too different
on disc from the format used for tape.
Simply open the file (Line 10) using a File
Number (2), a Device Number (8) and a
Channel Number to send information down
(2). Give it a name (Fred), and inform the
computer that this is a sequential file and
we're ready fo write some dala.

Lines 20 and 30 are then just a loop to
write the data onto disc, using the Chr$(13)

the screen just to prove that it has actually
been read properly (Lines 70 to 80). Line 80
then closes the file again and, to finish off,
Line 100 informs the user that the data has
been read.

In the listing, Lines 15 and 35 are nothing
to do with writing files, but instead keep
track of how long it takes the computer to
print the information onio the disc. Under
normal circumstances, this is about 1.8
seconds (your result may be either slightly
faster or slower — disc drives vary quite a
bit).

This timing test can be used to show that
it is possible to speed up the rate at which
the computer is capable of sending data to
or reading data from a disc.

By blanking the screen during the read-
ing or writing process everything can be
made to happen approximately 10% quick-
ar. This is not very noticeable on a short
program such as this (times become typi-
cally about 1.6 to 1.85 seconds), but on
longer programs a 10% saving can be quite
handy.

To blank the screen, don't just clear it.
Enter a Line 12 Poke 53265,11 <Refum=,
and a Line 38 Poke 53265,27 <Relum>.
This turns the screen off, lets the computar
do the work, then turns it on again so that
you can see the improved result. Why
should this speed everything up? Because
the computer now only has to worry about
writing data, rather than having to con-
tinually refresh the screen display as well.

As a simple example of the sori of things

FIGURE 1 : SERUENTIAL

10 OPEN 2.B,2."@0:FRED,S5.W"

15 T=TI
20 FORI=1TO100

30 PRINTHZ,I:CHR£(13) s : NEXTI
35 PRINT:FRINT"TIME TAKEN = "1 {(TI-T)/&0:z"

40 CLOSE 2

SO PRINT"DATA WRITTEN.":FORI=1TO2000:NEXT
&0 OPEN 2,8.2,"0:FRED,.S.R"

70 FORI=1TO100

80 INPUTH2Z,A:PRINTA: :NEXTI

90 CLOSE2

100 PRINT:PRINT"DATA READ!":END

FILE DEMO

SECONDS. "

character, a carriage return, as a separator
between each item of data. Thenin Line 40,
the file is closed and Line 50 informs the
user that the data has been written.

To read the dala back again, a file is
opened in the same way as before (Line
60), except that this time the idea is to read
some dala, rather than writing it. The datais
read in one item at a time, and printed on

that are possible, fig 2 shows a program for
examining other programs (or indeed it-
selfl) stored on disc. This is intended to be
used as a sub-routine within another prog-
ram, being called up when necessary, so
you may have to renumber it

As you can see from fig 2, Lines 1000 to
1060 are data statements containing all the
key-words or characters (only non-

graphical characters, although you could
extend the program fo include them if
necessary) to be found in a Basic program,
whether it be Basic 2 as used by the 64, or
any different form of Basic used by any
other Commodore machine.

This data is read into an array A% in Line
10 and if you can't get the program to work,
then you've probably missed out one of the
items of data somewhere.

Line 15 then asks you fo type in a
program name, which is used in Line 20 to
open a file for reading a program. Line 18
opens a channel to allow the error message
to be read — in case of disaster, a mis-spelt
filename, or some other error, Lines 500
and 502 do this job.

Character conversion

Programs are stored on disc as program
files. That is, a sequential list of characters
in ASCll format, with the line numbers and a
line ‘pointer’ to show whether there is
another line of program or not.

Thus, by knowing what to read and
where to read it from, it is possible to
convert that data into characters and print
them on the screen (or the printer, by
changing the Print statements to Print#
statements, and opening a channel to the
printer).

Line 25 sets a screen line pointer to be
equal to 0, and Gefs two characters from
the disc. These two characters are actually
part of the program listing as stored on the
disc. If the second one is equal to zero, then
there is no more program, and it jumps to
Line 999 to finish.

Line 30 gets another two characters, and
converts them into the program line number
in Line 35. Line 37 then gets the next
character and if, after conversion, itis equal
to zero, this indicates the end of the current
program line, so it jumps back lo Line 25.

Lines 40 and 45 are used to check where
we are on the screen (Peek(211) returns
the current screen position) and then if
everything is OK it prints the character read
from the disc. Line 40 is used for an
ordinary character, and Line 45is used ifit's
a Basic key-word as contained in the array
A$. Lines 50 and 55 check again to see
where we are on the screen, and to see if
the last character printed was a colon or a
comma. If so, and it is near the end of a
screen line, then— for legibility — it goes to
Line 65 to print the line number again and
moves back to Line 37 for the next
character. Line 60 just sends the program
to Line 37 for another character.

Complicated stuff! By reading the pre-
vious paragraphs again and hopefully typ-
ing In the program and getting it working,
you should not only gain a good knowledge
ol how programs are stored in disc, but
should also learn a fair amount about how
to manipulate disc information.

Next week we'll start taking a look at the
construction of a random access file (and
no, we won'l be using the program in the
Commodore manual!).

POPULAR COMPUTING WEEKLY
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Commodore 64

FIGURE 2 : FPROBRAM LISTER S02 PRINT"##%% DISK ERROR *%%* ":EM$
999 CLOSEZ:CLOSE1S:END
1000 DATA END,FOR.NEXT,DATA,
10 DIMA$(90) : FORI=0TO90: READAS$ (1) INPUT# . INPUT ,DIM,.READ, LET,GO
:NEXT T0,RUN, IF ,RESTORE , GOSUB
15 INPUT "PROGRAM FILENAME ":FI$ 1010 DATA RETURN,REM.STOF,ON,WAIT,
18 OPEN 15,.8.15 LOAD ,SAVE .VERIFY ,DEF ,POKE ,
20 OPEN 2.8,2,FI1$+",P":B0SUBS00: PRINT#,PRINT ,CONT
GET#2,A%.A% 1020 DATA LIST,CLR,CMD,SYS,0PEN.
25 S5L=0:GET#2,A$,As$: IFA$=""THEN999 CLOSE.BET,NEW,TAB( ,TO,FN,SPC
30 GET#2.A%$.B$ { , THEN,NOT ,STEP ,+, - |
35 N=ASC (A$+CHR$ (0) ) +ASC (B$+CHR$ 1030 DATA*,/,”.AND,OR,>.=,<,56N,
(0) ) #256: PRINTN: 37 GET#2,A%$: INT,ABS,USR.FRE,FP0OS, SGR,RND,
P=ASC (A$+CHR$ (0) ) : IFP=0THEN LOG,EXF,COS,SIN
PRINT: BOTO2S 1035 REM FUNNY SEUIGGLE FOR THIRD
40 IF (PEEK (212)<>0)0R (P<128) THEN ITEM OF DATA IS THE UP-ARROW
PRINTCHRS (P) 3 : GOTOD KEY!!
50 1040 DATA TAN.ATN.PEEK,LEN.STR$,
45 PRINTA$ (P-128): VAL ,ASC .CHR$ ,LEFT$ ,RIGHT#,
50 IF (A$=":"DRA$=",")AND (PEEK (211) MID$,G0,CONCAT I
»65) THENAS 1050 DATA DOPEN,DCLOSE,RECORD,
55 IFPEEK (211) >7STHEN&S HEADER ,COLLECT ,BACKUF ,COPY,
&0 BOTO37 AFFPEND , DSAVE , DLOAD
&5 PRINT:PRINTN:z: :SL=SL+1:GOTOD=Z7 1060 DATA CATALOG,RENAME ,SCRATCH.
SO0 INPUT#15,EN$,EM$,ES$.ET$: DIRECTORY
IFEN$="00"THEN RETURN

COMMODORE 64 6 COMMODORE 64

B OREAM

A MASSIVE NEW
REAL-TIME ADVENTURE

FOR THE COMMODORE 64. PUB QUEST - THE GAME FOR

THE PROGRAM IS PACKAGED IN DRINKERS AND THINKERS!

AN ATTRACTIVE BOX WITH

A CARTOON ILLUSTRATED

STORY GUIDE.

FROM A COMPUTER SHOP NEAR
YOU AT ONLY £5.95
{including V.AT.)

DEALER ENQUIRIES WELCOME
RING (0256) 256107

ALSO AVAILABLE BY POST DIRECT FROM US AT £5.95 + 50p P&P.
Send your cheque or postal order to:-

DREAM SOFTWARE LTD, P.O. BOX 64, BASINGSTOKE RG21 2LB
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EDU-GAME is a new conceptin
education. Various subjects are e —
covered bYd'rﬂerent tapes including ! —

uential programmes in Spelling
and Maths —to 5th year High School
level. When you have finished zgur
lesson reward yourself with a FREE
game on the other side.

ey
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. %, VALUED AT ONLY
||
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]

It G& £599

LY &  |NCL. VAT AND POST

¢  AND PACKAGING.

~ 2y
Yyun?
STO! sch M
Yes we're ready — choose now from Cut- 2 ot WO L
A i Bt " naie
OVef 50 Bducaﬁﬂ“al pl’o'gl'ammes -DMM(EDU“'[ t‘;::ﬂ 10 the mi‘-:_:ﬁpl.clc with iﬁ-‘l} :Il =
‘~ th its an A drives, LO¥
designed for the CBM 64. come WD s tmiTol T gopey O8F Uy 1209.99 960
E-“‘"“i;'mghmr‘ —  outp simon's BY o wmnﬂ-u:
“:{'ru““.}wn. ped 10 'P"E_?ﬁ.cl ihe recommen
CBM 64 FOR ONLY £ 99 INCL. VAT AND O Detiverately ST e £ Cce of 14T2
POST AND coincide W (Bl s, Com
PACKAGING. ot

. PLEASE SEND FOR FURTHER DETAILS ON YOUR
DISTRIBUTED BY: PROGRAMMES:

egency  Software (s

Runnymede Malt House Room 18
Runnymede Road Egham Surrey TW20 980
Telephone Egham (0784) 34377 Telex 919778




WHAT THE EXPERTS SAY

———  ts wealth of detail is amazing. One of the busiest games for a long time. The graphics are really excellent, well drawn and ———
3 animated. A complicaled, demanding game which | can’t see losing its appeal for a long time. Krakatoa Is both addictive and
hard to play. It takes ages to get any good and the scope for getting better scores each time is enormous — very good, highly

— recommended. Game of the month. “Crash Micro" —

An amazing piece of programming, & great program. A year ago we would not have believed it was possible to do this.
“Software Supermarket ———

———— Fantastic CBM 64
Flight Simulation

The oniy review said
“Speech (s eifectve and
must ba at the Nmit of spec-
trum capabiiities, graphics

A p
are excallen! and animalion fabulous and realistic

supart. A combination of fiighst simulation packed with
graphics, adventure mare hazards and defal 20
and chase games maekss differant analog and digital

controls reviewoed by a
professional pilot as “avery —
enfoyabie and challanging
divarston which will tesf the
skill of pilols of any
standard. | unhasitatingly

this &n unugual, fascinating
and addictive program
which must rnk among the
spocirum classics.

HOCW recommend this: game fo
Homa Computing Wiakly aryong
£5.95 E7.50

Available at W.H. Smiths

Mail order and trade enquiries to:
Abbex Electronics, 34-36 Bromham Road, Bedford. 0234-213571.



| SUNSHINE

The best
books for the
BBC Computer

th
functionol fof :

¢ W
e Functional Forth
Boris Allan develops routines in
Acorn soft Forth to demansirate
a) how easy it is to write in Forth
and b) that the programs are fasi
enough to dispense with the need
for mochine code.
ISEM; 0 94640804 1

o

Programming for Education  ~Lifatin
The book, written by teachers, is Y

aimed ot showing younger children
how the various features of the BBC
Computer can be used to their best
advanfoge. SBN| 0746408 108

M:m
‘.“g--"""'
— Graphic Art

The graphics in this book match the
style and sophistication of the BBC
computer and its Bosic languoge.
Boris Allan shows what can be
achieved with Turtle graphics.

ISBM: 946408 08 4

DIY Robots and Sensors

Make your own joystick, robot, eye or whatever you like.
The book gives you step-by-step insiructions on how to
construct a wealth of gadgetry for use with your BBC
computer (Pub. 28th October). 158x: 946408 130

Lock out for the Sunshine range in W.H, Smith's,
Boots, Jahn Menzies, other leading retail chains
and through our national network of book shops and
specialist stores.
Dealer Enquires: 01-437 4343
---——_--——--_
Pleose send me
D Functional Forth

Programming for Education

at £5 95 sach a1 £5.95 each |
Graphic Art lor BBC DIY Robots & Sensors
I D at £5.95 each ot £6.95 each I
lenclose cheque/postal orderfor€_ maode poyable
| to: Sunshine Books: 12/13Litfle Newport S1., London WC2R3LD ||
l Nome —_— — I
I Addrass = — I
l Signoture_____ I

Or telephone Access Mastercard on01-437 4343J
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UNICORN MICRO SYSTEMS

DUCKWORTH
HOME COMPUTING

Al books written by Peter Gerrard, former editor of Commodore
Computing [nternational, authar of two top-salling advenrure games for the
Commodore 84, or by KevinBergin. Both are regular contributors to Personal

Computer News, Whick Micro? and Software Review.

VIC GAMES by Kevin Bergin
This is-a collection of 21 exciting programs specially written for the VIC,
including Goll, Snalke, Air Anack, Draughts, Car Dodge, Tank Battle, and
Minefield. An adventure game is also included as well as a program toenable
you to devise your own version of Basic by re-defining keywards. Each
program is accompanied by notes on its structure io engble you to modify or
exend it. £6.95

EXPLORING ADVENTURES ON THE VIC by Peter Gerrard
The complete quide to computer adventure games: playing, wrting and
salving them, Starting with an introduction to adventures, and their early
history, it takes you gently through the basic programming necessary on the
VIC befare you can start writing your own games. Inputting of information,
room mapping, movement, vocabulary, and everything recuired 1o wWrite an
adventure gami are explored in full detall. Then follow a mumber of
advennire scenarios, and finally three complate listings, written specially for
the VIC. Two of the games listed in this book require 16X expansion and the
third requires 37K The three games are avallable on one cassette a1 £7.95
£6.95

Other titles in the series include The Beginner's Guide to Computers &
Computing, Sprites & Sound on the 64, 12 Simple Electronic Projecis for
the VIC, Will You Still Love Me When I'm 84, Advanced Basic & Machine

Code Programming on the VIC, Advanced Basic & Machine Code
Programming on the 64. Exploring Adventures on the 64, as well as
Packet Handboolks for the VIC, 84, Dragon, Spectrum and BBC Model B.
Write in for a descriptive leallet

&

DUCKEWORTH

The Old Plano Factory, 43 Gloucester Crescent, London NW1 7DY
Tel: 01-488 3484




Open Forum

ianmiliqputﬁrint ﬁrpuhﬂ:h ‘programs and ideas. Take care
'jﬂiilhﬁ i yzﬁ" in unfzmrnugdhnm Your documentation

and then give some di is constructed. We will

and 'fJ the program
;ﬁ#mﬂmmmmmmmmmmmm

450 — 480

Checks bolh valugs are within given
ranges.

Throw dice subroutine, gives the two
dice D{1) & D{2) thisir values, and then
calls the second level subroutine at line
BB0 10 print oul these dice

370 IF B<=8 THEN PRINT "MUST BE MORE THA
N ZERO" :SOUND 20@,2:FOR B=1 TO 588 :NEXT

2:60T0 350

388 IF BXMH THEN PRINT "MUST BE LESS THA
N & ;MH:SOUND20@,2:FOR 2=1 TO S@8:NEXT Z
, :60TO 2350

> 398 PRINT"WHAT NUMBER DO YOU BET ON??":1I
NPLT “2 - 12 PLEASE" 3V

4008 IF U»12 OR U<2 THEN GOTO 390

418 RETURN

- 520 — 550 Adjust money subrouting; checks

whather player has won or lpst and

y e Informs player. Then adjusts monay, by

- rator, ush ummy var aither add ubtracting the amount

Dlm Gﬂmﬁ 160 — 190 wmﬁmﬂwNwm of the m@ws " o

200 Checks that MH s graater than zero, 580 — 840 Game over subroutine, informs player

on Dragon 32 and f not goes to the end of game that the game is over and asks whether
rt;glna. otherwise loops back o line the game should be restariod.

i ich i i 1 680 — 730  Print dice subroutine, this is a second
‘I'tmlf.-ashnpie game which involves betting S e _ D T
on dice. 250 — 310 Inhinchéc:m subrouting prints game routing at fine 450,

nsiru ns
Program notes 350 — 410 Get bal subrouline, tells player how  Note: Most, if not all Rem statemants can be defeted,
150 Initialises variable MH — money hald. much he/she has and asks for money the subroutines are numbered after the Rems,
Reseeds the random number gens- o be bet, and dice total 1o be bet on. and these are included lor clarity only.

180 TEREXARAEEERRRERREERERER KRR RERRARE 42@ :

1@ 'DRAGON 32 DICE GANEZ 438 :

128 ?(c¢) IAN ’ebops’ BARCLAY 448 *throw dice subroutline

148 7 BRRARARERERERRRKRRERERERERRRRRRRREKE K 468 CLS

158 NMH=108 :NN=RND(=TIMNER) 470 G=1:GOSUB 67@:0=G+] :PRINT :PRINT :GOSU
168 GOSUB 26@:? INSTRUCT 1ONS B 670

178 GOSUB 358:'GET BET 488 RETURN

180 GOSUB 45@:' THROW DICE 490 3

198 GOSUB 528:?ADJUST NOMNEY s@@ :
200 IF MH>@ THEN GOTO 17@ 518 ?adjust money subroutine
218 GOSUB 53@:’END OF GAME 528 DT=D(1)+D(2) :PRINT"DICE TOTAL =";DT
22@ END 538 IF DT=U THEN PRINT "YOU WIN $";B:MH=
23@ : MH+B ELSE PRINT "YOU LOST &' ;B:NH=NH-B
240 : 54@ FOR 2=1 TO 900 :NEXTZ

258 "intiro subroutine 558 RETLRN

260 CLS:PRINT"%%kdice gameXkk" 560 :

278 PRINT:PRINT"TWO DICE ARE TROWN, AND 578

YOU BETON THE TOTAL OF THESE DICE." SAD Fanes over subrautins

:PRINT"IF YOU ARE RIBHT, YOU WIN THEA 598 CLS:PRINT*X%XSORRY MATE... YOU’RE BR
MMOUNT BET, OTHERWISE YOU WILLGET THE A OKEX£X"

268 PRINT:PRINT“YOU MAY BET ANYTHING U HEREZ2"

X 277"

TE" REPLY" ;ANS

300 IF INKEY$<» CHR$(13) THEN 328 B38 IF ANS"YES" AND ANSC "NO" THEN GOT

A 3182 RETURN 0 6728 I

320 : 642 IF AN$="NO" THEN RETURN ELSE RUN

338 : 650 :

348 ’get bet subroutine 688 :

350 CLS:PRINT :PRINT:PRINT"YOU HAUE GOT 4 678 'print dice subroutine

" 3NH BBO IF D(Q)=1 THEN PRINT:SOUND12S,3:PRIN
368 PRINT:INPUT “HOW MUCH DO YOU WANT TO T* % *:PRINT :RETURN

BET" ;8 690 IF DC(@)=2 OR DCQ)}=3 THEN PRINT "x

ELSE IF D(@)=4 OR D(@)=5 THEN PRINT "%
X" ELSE PRINT"#®%x"

708 IF D(Q)=2 OR D(Q)=4 OR D(QI=6 THEN P
RINT" YIELSE PRINT " &%

718 1F DC@)=2 OR D(@)=3 THEN PRINT " X"
ELSE IF P(8)=4 OR D({@)=5 THEN PRINT "%

X" ELSE PRINT "&kx"

/720 SOUND 123,3

730 RETURN Dice Game
by lan Barclay
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demolish the upper wall. Once you have i 3
Bmkout broken rhroughpﬂ'ua upper wall ;ruu auto- Lines 12 — 15 WMI size : !
on Oric smn::gﬁ:ymn%g?ama::a 12?9’2‘:“?"_Mt?: Lnes 127 — 1‘2-"-‘% Pl score <
® dal siZzes ou . E
This version of Breakout follows the normal e f1avé been unable 1o cope with the l-mm: ﬁgg = }g Coa e drecion of bal
rules. You must manouvre your bat using Smalest. Good luck! R o S a Iie
the cursor control keys to prevent the ball Program notes L,n: 2500 — 2530 u.?': gmnr:‘:nuljm |
hitting the botlom wall and direct it to Lines 1 — 80 Sel up screen and initialise Lings 2600 — 2680 Define characler section
I
A REM 34BREAK OUT ..... H. WATSOH 122 FPLOT18.8,5C% |
19331& 160R OE=KEYS : =} i
{23? PHP$f17I 1@2a G=ASCC0E ) (
2 CLS:GOSIB2EAA: TFRNDC R 2, STHEMG= 1838 IFR=9THMA=1
1ELSEG=-1 1048 IFQ=STHENA=-1 l
2 PRINT:PLOT1.0,#11:PLAOT2S, 6, # 18568 X=x+A
12:FF=t1 1A55 IFX<20RRK *34+C RO-1 YTHENX=E
4 PLOTS. @, "Score: " :PAFER2: THKA 1878 PLOTE.Z22.B%
S PLAY1.@,6,8 1886 PLOTH. 22, A%
& PRIMT z2zz2z2zeze2zz2r2czeeess 1826 GOTOSG
s A A A 1182 SOUNDY. 152, 7
7 PLOTZ,24,#14:PLOT28.24,#12 1138 IFBHLZTHEHBH=Z }
iA PFIHT"7}¥3¥}‘ FRERRRIRIRNNEY 1135 IFEH:2S5THEMEH=ZS {
FREIERERYR RN 1148 FF=-1 !
2 IFFﬂ-iTHFHH$-“l:¥"=B$=" A C=50 1145 PLOTHH. PP, 32
14 IFRO=2THEMNA$="!!":B$=" ":CC={@n 1156 GOTO1HA0
15 IFRD=2THENAR%="1":B%=" "“:CC=15H 2AAR EXFLODE : ZAP: ZAF

1& PLOTZE.8., "Lewvel : " :PLOT28, 2a81 PLAYA.8.9.8
B, STRS RO 26818 PRINT:PRINT"z YOL BROKE OUTII® |
i PPIHT"FJJ,}}}}}}E}}}}}}}}}1}}}3 2628 PRINT:PRINT"z YOUR SCORE i
SEERE R SRR L MRS : " SC%
S FPIHT”*‘~‘}}}}}}}}}}}}}}}}}}}} 2058 IFROCITHEMRO=RO+1 : WAI T304
FEIII IR NN SC=SC+38A: CLS GOTO3
46 PPIHT"*&%T}E}‘}‘}"“1}}}}}}3} 2A35 GOTOER56A
FERIER R R 2 A48 PRINT:FRINT"z YOU DID HOT
5@ FFIHT"?;}}.}¥}}}1}}}}}}}}}}}3} BREAK OUTIIY
PRRRRRRR MY 2a41 PLAYA. A, 8.2
55 FOR=?TDE4 2H45 PRINT:PRINT"z YOUR SCORE
56 PLOTL.UL,"z":PLOT27,L, =" MAS: " SLE
57 MEXT L 258 GOTOZSAA
S8 PLOTL, 25, " 2222227727227 222727 2508 PRINT:FRINT"= ANOTHER GAME
i o i A Ay oy i A (Y aphe
=8 H=17 BP=7:BH=F 2505 rETRDE
el F=19 2512 IFADS< >"9 "ANDADSL > n" THEH25AS
2 FORARD=42128 TO 4828aSTEF40 2515 PRINTCHRSC 26 3 CHRSC £ 2 CHRSC 17 2
&3 POKE RADD.F:F=F+1 2528 IFADS="u"THENRLIN
&4 HEXTADD 2520 END
&A HH=EBH:PP=BF 2608 FORADD=47@56 TO 474327
108 BP=BEF+FF : BH=BH+G 2618 RERD CT
182 IFBH>2S50RBHS 3THENG=-0: 2620 POKE ADD.CT
SOUNDL,. 88,7 2638 NEXT ADD
182 D=SCRMCEH.BP > FE25 DATARFF . #FF . #FF ., #FF . #FF . #FF
185 IFD=125THENSC=SC+CC: FF=1: #FF  #FF
SOUNDY . 4@, 7:FLOT EH,EF+1,32 2640 DATAKOE, #00, #OC. #1A, #15, #AC. 3. 0
187 IFD=124THEHN1 153 eS8 DATAA. O, #3F, #3F . #22, 432, 0.0
188 IFD=12FTHEN2ARG ZAER DATARG, #3F, 9,9, #3F ., #24 , 824, #3F
118 IFBPX223THENZB4P 2E78 DATAHFEF . #FF . #FF , #FF . 8FF , #FF .
128 PLOTHH.PP,32 a6 EE%#FF
125 PLOTBH.BP,"{" 2628 RETURM
127 Sr&=STRSCSC) by oyl Watson
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4 Stroke basics of how a four stroke petrol engine
S works. The program works on a Vic 20 with
on Spectrum super expander cartridge. The program

This program is designed to show the draws an engine in high res and then

animates it showing the four strokes: inlet;
compression; spark; and exhaust,

The program will continue running until
run stop is pressed.

308 FORR=1TO156°' NEXT

385 COLOR®.8,5.08

310 FOR I=M 7O 1.56 STEP -.2

317 D=0:C0OSUB 608:PI=PI+8

320 W=K+RAKCOS(I)

325 Z=Y+RAMSINCI)

340 1=2:00SUB 608

342 NEXT 1

345 CHAR1@,11.," 2

350 REM ¥ EXHAUST M

352 REM

368 D=0:G0SUB 508

362 IN=8:0T=1:D=2:M=1'N=0

365 GOSUB See

366 REGION 4

370 CHAR1®, 11, "EXHRUST"

371 REGION S

372 FOR I=MTQ N STEP -.2

374 D=0:G0SUB 60@:PI=PI-8

375 W=X+RAKCOSCI)

ar? Z=Y+RARSINCI)

D=2:G0SUR &00

NEXT 1

IF N=8 THEN M=6.2:N=4.68:G0T0 372
CHARLG, 11," <

D=0:GOSUR 600

GOTO 206

REM #% YALVES #o

565 REM
510
513
515
520
525
s2v
53a

CHARE, 3, "IN>"
DRAK D,330,290T0330,378:DRAW 1,315, 37470345, 370

DRAU D468, 299T0460,370: DRAW D, 443, 37070479, 370
CHARS, 10, ">0UT"
IF D=0 THEN:CHARE,3,"
! 548 RETURM
00 REM ¥k PISTON Wk
610 DRAW D,318, 400+P1T0475, 400+P1
[ 615 DRAW D, 310, 500+P1T0475, SA0+P1
620 DRAW D.,409,500+P1 TO W,2 TO X,¥
649 RETURN
900 REM %k INSTRUCTIONS #k
910 PRINT"ZM 4 STROKE PETROL"
| 915 PRINT" ENGINE"
917 PRINT"
520 PRINT*MME THIS PROGRAM SHOWS
925 PRINT"PETROL ENGINE WORKS. "

":CHARG,1@,"

HOW A FOUR STROKE"

INLET,"
COMPRESION. "

932 PRINT"AM
934 PRINT"
936 PRINT"  SPARK AND"

938 PRINT"  EXHAUST,"

990 PRINT"MN  SPRESS ANY KEVE"
2 995 GETAS: IFR$=""THEN9SS

' 999 RETURN

IF IN=@THEN:DRAW D,330,278T0330,356:DRAWD, 315,350T0345,35@:G0TO 520

IF OT=0THEN:DRAW D.460.270T0450, 350 ' DRAW Ds4435,350T047@,356:60TO 538

930 PRINT"AMTHE PROORAM SHOWS THE FOUR BRSIC STROKES:-"

4 Stroke
by A Blackham
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CBM 64 and VIC-2
DUE TO HUGE DEMAND 4 GAMES FOR £10.00%
*..You do some very good games

for the Vic 20° — D.B., Margate
WIZ QUEST
(VIC 20 16K ONLY}
By PAUL EAST

The nameless wizard of evil lurks somewhera in the kingdom
of Kymru lie is guarded by many monsters which you must
kill using your stre and magic powers. You find treausure
on your journey which you can exchange for monster slaying
wer. Beware of traps etc. Full “game save” facility. You can
& or run from monster using your skill and judgement. All

this and much more £5.00.

* GREYHOUND DERBY *

Name your own dog, Qualifying heats, betting, rece
commentaries. But can you win the Derby? Very addictive. £4
* HEAVYWEIGHT CHAMPION #

Can you fight your way out of speedy local halls and climb tho
ladder to become world champion? A knockoul game! £4

AUCTION FEVER!

Bid for paintings but beware of fakes. Skill, strategy game. Check ||
purchases, cash spent, valuations, efc., anytime. £4.99, | TOF PR v S N G O
* SPEEDWAY KING (8BK) AERMISSION Bt Up & vast siock—apart from over 200 dilferent
s o i
Become world champion dirt track rider. Choose your machine — programs. caeling up 10 £15 smch, we maintin 4

. suproma service with up 10 30 copies of the most
Handa, Yamaha or Suski — and ride for the Vic Pirates. Includes match Youve FlasT TAPE popular Mu' Wa're run not from a back-rogm bul

v Spectrum Hasbeens, chance of being salected for England v Amarica FREE from wur own shep and ollices which mambara can
and challenge match agsinst world champ, Only E4. et wisll or phone. Six slall give promod, friendly heip
N NC"W-" Plus our Iree magazine and guarsniesd satistaction;

* JUMPWINNER! # 1F You I

Amazing National Hunt winner-finding system now more than 200 Formeny Sinclir Cweery Swars Lyl o
points up since first advertised. No racing knowledge required. £5 buys To: SOFTWARE LIBRARY, Farnham Road, West Liss, Hants GU33 8JU,
secral
* OFFER DOES NOT UDE QUEST * T T

MIKMAG GAMES

Special offer from this issue: LIFE MEMBERSHIP £6

21 HOLLYMEAD, CARSHALTON, SURREY U -5y £5.50. Ovarseas (Eutopn oni) €10, or o & ol branch:
DEALER ENQUIRIES WELCOME — 50% DISCOUNT : G ety g b gy

DISTRIBUTORS URGENTLY REQUIRE THGH) S0 SO R B R ) Swaztiand,

Self Adhesive
Cassette Labels

Y IDEAL FOR THE SOFTWARE COMPANY

T o

Y AVAILABLE IN ROLL OR SHEET FORMAT A=
r Contral John® Tl This has 7 levils whic Get The Busg £
Y NEW RANGE OF TINTED LABELS Conirul John' smple felow ﬁ%“ﬁﬁ"‘%ﬁ E"M{n&ﬁ
: 1 | I W [0 1)
W 24 Hr SERVICE FROM STOCK You  lowy peasan 1 he Darres, Quatts_ eig Eachlovel.  home. MuAovel, 4,89
casile ol ife Evil Baron 1% harder until aventually, il 'you
Y 48 Hr SERVICE ON CUSTOM PRINTED LABELS LT s ot nougn ot ||
B i = bacoming hrmmbia:lﬂ Emltnﬂrl“ulll‘mmmmmn
CASSETTE LABELS . the ramparis. -in il of fame
CNCM GI2E SHEETS t:ﬁgﬂ:&:ﬁ?f;?ﬁmjﬁmum w0 aslkow m‘m'mm'w
White anly, suitabie for us i moal computer printors. Mow avadsble in Five loveds. of play with many UK + OVERSEAS
m::ﬁ%w wtvits o hrn;l;'hflgu;, pink, grown or yellow wariEh bt HECHR TRADE ENQUIRES
i i Minimurmi of b Narder 2 youprogress. £1.00 0705735310

500 1000 2000
.ZIIELLM':' gg labsls  labels kst PLEASE SEND SAE
400 Labels  £10.00 WHITE E£1456 £2070 E3).08 FORFULLSOFTWARE

TINTED 1690 E£24.15 E37.86

All Prices include VAT and postage/ packing
Excellent discounis for large quantities
Please send stamp for printing price fists and sample labels | | NAME.. e,

UNIT Ad

L=
nausltria S TN CoNTRE
EUROLINK INDUSTRIALESTATE [l [ ""rorreetessaansmmaamessasiaammassnes EEANRT BET

SITTINGBOURNE

cé) KENT ME10 3AN

m Shnngbourne (0795] 2805
BT

Sell Adhesive Compuler Labels — ﬁM =

44 POPULAR COMPUTING WEEKLY

Please tick M:mﬂ:nﬂ send cheques/PO to:
stech,
19 Landport Tﬁ:‘m.
ortsmouth, s,
| ALL ORDERS DESPATCHED WITHIN 14 DAYS Penier Souikion metooms




Open Forum

Sub Strike

on Vic 20

Your mission as sub-commander is to wipe
out all the alien nasties which lurk beneath
the waves. The allens come in two types
and will try to destroy you by ramming you,
When you fire, a small torpedo will shoot
across the screen from your position at the
far left of the screen to the far right-hand
side. The aliens advance towards you from
left to right and when one is hit it will resume
the attack from the right. Once an alien
reaches the left of screen it will home in on
you moving straight up or down.

when it is doing this is fo move forward.
Once all the aliens reach this position they
will begin again from the right and another
alien will join them. There are three aliens at
the beginning of the game and once they
have passed you it is almost impossible to
keep them all back when they reappear.
There is an on-screen score and you score
100 points per alien.

The game begins with the title, escorted
by two aliens, scrolling into the centre of the
screen above the sea. The game needs
very few changes 1o be turned into a space
game, ie, screen colour, player's ship.

Keys are as follows:

0 —FIRE
O —FORWARD (O=Letter — 2nd row)

Note that if you move forward and then
release the “O" key you will slip back to the
edge of the screen.

Program notes

40 Graphics FGH

1000 Graphic E = 3

2000 Graphic E

210 Graphic |

7000 Graphic Cs and there are 3 spaces in the
middia

7050 Graphic C

6-38 Screen and variables

40-160  Main game loop

200-220 Fire lorpado

1000-1840 Destroy sub / End game
2000-2030 User daf characters

3 | —Up 5000-6040 Alien hit
The only way you can dodge an alien g —DOWN 7000 Title scroll
S GO S5Uc Sa00 z2ee PRINT AT p L PR U=5@
Z BORBEE & T0 5§éaséﬁp T obs 0. TNEXT ©: LET
5: £LS sS=5+
A oo 5: 7 2 2P1@ PRINT PAPER &; INK O;,RAT 0,0
o LR SCQRE : Ll s

r‘ .
E;::l{..l- ;

E>
= S0 sum ool
2 EET

paZE~

QOZARVW %
BEM =N

-4

||

b

=

r

= szmwn1n%s

A e
n

&
=1 TG e ARE h
T FLal .

W
m
i

figl=p AND hkigl >=K
TF”H ED TO 100068

a
NREEY&="0" THEN GO SUB =2

w

Jﬂ

| ==

WO 400
Em AR D i

w T o)
m I L.
-
W T

i
2T Z e

i
MO=G=0 O™
Hl~-~06 [~ H-~
'\-l'.j i, N e
14 =~
w LT

W

RlaRRpRr
SR eRoloialo)
)
u

Gosmne

P, Rk+3; " B g0

>
o R
8
B -

13@ LET p=p+!
ok Ea
14& IF INKREYSL:
_(h I"

1S@ IF INKEY§="0o"

23.‘29 PRIN‘T AT p.9-1; ks
2022 FDR q9=1 TO B: IF p=Fiq)
THEN GG TO 20824

q
2024 LET R 19} =331: LET f(q)=INT |
RND$1868) +65: LET d(9) =145
2025 IF RND:>.S THEM LET d4(q9) =153
2030 G0 To 98

REARD i: POKE

Spee FOR uv=0 TGO 7:
Swile DRTA b6,.36,.68,189,255,68,90

BHD

UeRr “"c"+u,i: NEXT u

,BE

SBEQ FOR pu=9 TC 7: READ i: FPOHKE
SR " F+0,i HNEX i

SO3sa DATA ©0,0,15,240 192 &e@,2.
S@40 FOR u=0 TO 7: READ i: pax

UBR “g"+u,i: NEXT U
S0S@ DATA 15,.15,355ﬁ5é3 0,080,255

See@ FOR u=@ TO 7 POKE
USSR "h"+u,i: NEXT

?ggﬁ CATH :I.EB i128,255,1,.2,12,48,

EBBQ FDF«‘ u=8 TO 7: READ i: POKE

"I, d ;. MNEXT U

,...-BQE& DQTH E‘ @rr: ermr-gSf [4

6002 FOR u=0 TO 7: REASD i: POKE

USR "J"+L,3i. MEXT U

6010 DATA £0.56,66,60,90,153, 165

; 1B
oz Fi:‘!:n' u=8a TO 7: RL.‘-:'- x: POKE

USR "e"+u,1i. NEXT

6030 DATA 126,71, 15-1- 246,26,31,2
ad ,9

€040 RETURHN

7008 LET a%="C SUB STRIKE C™

701 FDR 9=31 TO 16 STEF -1

7015 BEEP .@1,RND*50

7222 FPRINT INK 1, PRPER 6.AT 2,9
;a%t TO 14+21i-53: MNEXT g
7032 FOR 9=15 TO 8 5TEP -1i: PRIN
T INK 1; PRPER ;AT 2.9:as;"
7035 BEEP .01,RND*50

7040 NEXT g

7059 FOR 3=3@ TO

13 STEFR

. MEXT NT IR 1. FPRFER S: AT &.,9,"C";
21s PRINT BT P, %4y " 7055 SEEFP .00i1i,RND=S
222 RETURN 706@ NEXT 9
225 IF RND?.5 rHEN LET diq1 =147 707@ RETURN
1922 PRINT AT PJK;“EEE": EEEP é? 1832 PRINMT A7 _15,5:-Préss any ke
l'égﬁ BEEP 8" TBEER a@3, S5 ig-ta gs 5“ IF IMKEYS= THEMN &
B . s =31 O TOD B
19‘1@' FOR 9—59 TO 68 EEEF . B0% .49 1040 RUMN
AT 10,108; FLASH 1. IN
énzm gngﬂg 1; “Game Over' ;8T 13,6
s "Bcore ;“;5
Sub Strike
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anhty ZX SPECTRUM’ Software
HISOFT PASCAL 4T

'L ) haven't seen any other compier that could match Hisolt's Pascal™ . . . Lising e
Specirurn Micro - Aulumn 1883

“This ks & vary imgressive product . _ . ol benefit 1o any Spectrum programmar . . " Dawvid
Balton ZX COMPUTING Augy'Sepl 1983

Just two commants from  full ler#: mviews of our powerful and wirtually full
implementation of Standasd Pascal sodvantages of using Pascal ara weall-known —
tast, sati-doumenting, and above i, structured programs and now, with Hisoft Pascal,
you can raap all these banefits on a wide range of home computers, inchuding the 48K
Senclair Spectrum! Hisoh Pascal produces programs Inaf run typically 40 times taster han
equivalent ZX BASIC pmgrnmn &nd, sometimes. up 10 1,000 tmes (Eser

Hisol Pascal supports F DO, WHILE . .. DO, REPEAT ... UNTIL, CASE . .. OF,

INTEGERs, REALS, CHhFluclafa RECORDs, POINTERs, SETs, ARFAYs ate, atc. — it
15 not & Ty Pascal but @ viraly full implementation of tha language aliowing the uset o
devalop true high-laved language skills while attaining e acution speed cioss 10 that of
machine code. Complete with 8 T0-page manual

HISOFT DEVPAC 3

DEVPAC s moat highly recommanded. The documentation m first cliss.” Your
C‘mm May 1883
*. .« if ol writs programs in machine coge. buy DEVPAC - it is the best currently on the
rmarke. ” Adam Denming, ZX SOFT in Which Micro Seplombir 1963

Two commaits from reviews of earlier versions of DEVPAC — now we have DEVPAC 3
availabla: a poweriul 280 assembler with conditional assambly, asasmbly from tape {10
snabin genaration of very large coda files). ORG. EOQU, DEFB, DEFS, DEFW, DEFM,
labte of mny length — in fact all you need for fast (3,000 ines per minute) and powartul
assembly programming. Bul It dosan’t siop there: DEVPAL 3 also includes an incrodibie
dabuggerdis-assembier giving you a ‘front panel’ display of the ZB0 syatem and allewing
extengive debugging ol your maching-code program, inchuding sngle-stapping pragrnms
E?Eﬂ IN ROMI! Open up tha ssonets of kow-lvel programming with DEVPAC 3

Him-l'l Pnnln‘ [ZX SPECTAUM) £25 Inclusive
{NewBmin, SHARP MZT00 atc) £35 plus VAT
Hisott DEVPAC 3 (ZX SPECTRUM) £14 inclusive
(MewBraln £25 Incluslva
% ®STOP PRESS & & # Hezoft Pastal for the SPECTRUM now comes complate with &
Turthe Graphics package allowing fast and esasy production of comples graphic daplays

HISOFT
13 Booseacrs, Chaddinglen
gﬂ @ memmd il:ll LU7 0S8R . EI!

i PEVPAC ﬂ

MICRON AUDIO LTD

Your microcomputer stockist for
South Yorkshire and North Derbyshire

COMMODORE 64, VIC20, ORIC,
DRAGON, ZX81 and SPECTRUM

APPOINTED DEALERS FOR
MEMOTECH MTX SERIES

We slock a large range of software, books and
accessories for most of the above machines

DEMONSTRATIONS and ADVICE given with plea-
sure or try our efficient mail order service. Send SAE
for list. (Please state micro)

COME AND SEE US AT:
172 Baslow Road, Totley, Sheffield $17 4DR
Telephone: 360295

WANTED: MEMOTECH MTX PROGRAMS,
WE WILL BUY YOUR COPYRIGHT OR PAY TOF ROYALTIES

”Got a computer?
Give it a boost at

The
Software books and accessories for
ACORN COMMODORE SINCLAIR MICROWRITER

18 Otley Road, Headingley, Leeds
(0532) 758474

You're better off at a proper computershop

TOWN NATHAN

HOME COMPUTERS, SOFTWARE, BOARD
GAMES, ROLE PLAYING GAMES AND BOOKS

IRy
LT R TITRE ]

WEST YORKSHIRE'S

LOCAL COMPUTER SHOPS

MORLEY — DRAGON BYTE
51a Queen Street
Maorley
Leeds 25
Tel: 0532 522690

HEADINGLEY — LAST CHANCE
10 Ash Road
Headingley
Leeds 6
Tel: 0532 744235

CROSSGATES — HIEROMANS DELL
89 Penda's Way
Leeds 15
Tel: 0532 641855

We're worlh a visil because:

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

* We've a growing range of compulers, peripherals, upgrades
and books.

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

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

PROGRAMMERS — Assassin Software needs your market-

able programs. Give us a call.

o U T A T T TR TR R by
POPULAR COMPUTING WEEKLY

UL LR L R R R LR E R R R AR}
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Open Forum

Graphics

Program notes

on Memotech T g fﬁﬁ:h fulgraphicscreenandcoiour {06 108, 008 SCeC e
Lina 25 Main loop For Cosine Graph.
This i simple program to demonstrate the  Line 40 &’;ﬁ’;ﬂﬁ e e el
excellent graphics facilities on the .. o ink colour Make Sin in line 40 Cos. After running the program type
Memotech Mtx computers. Line 100 Like Sinclair Print At Goto 1000
10 LET B=1
20 VY8 4:PAFER 1:COLOUR 4,1:CLS
0 IF 12127 THEN LET B=-1
40 LET A4=8B+BO*8SInN (1/128%F1)
50 FOR 5=88 TO A STEF B
HO INE INT (RMD#15)+1
JOUPLAT 1,8
80 NEXT &
S0 NEXT 1
100 CSR 15,03 PRINT: "BEY
110 GOTO 110
1000 VS 4:6G07T0 1000
2¢ FRI =0 To &S

Graphics
by Martin Jayce

Microradio

=

GWEIN

o

Wishful thinking?

month or so ago [ spoke

about packet radio, albeit
rather briefly, and many of you
wanted to know more. The
concept of packet radio is new
in the sense that transmissions
arein binary. Of course it could
be said that morse code is a
‘binary’ transmission and in a
sense it is. Because the mes-
sage is in dots and dashes,
morse will succeed where voice
fails.

Imagine the advantages of
morse but, instead of sending
letters of the alphabet, we
could send encoded voice and
pictures as well as computer
programs and data. Not at 12

words per minute but at 2400
bits per second.

Anyone who has seen or
used a time shared computer
system will know that the com-
puter is incredibly fast and the
user extremely slow by com-
parison. [f each user were con-
nected by radio link to a com-
puter, then in order to allow
multi-user capability, the com-
puter has only to check each
link occasionally and divide
processing ime between users.
For example, it might take you
30 seconds to type in a line of
type, but only a few milli-
seconds for the computer to
process that information. It
appears to the user that he has
the computer all to himself.

Think then of the radio link
itself. The line that took you 30
seconds to type might have 64
eight bit ASCII characters, or
512 bits of information — that
is an average rate of 512 di-
vided by 30, or about 17 bits
persecond. It's pretty simple to
send 2400 bits per second

through a voice channel. So if
we were able to store each
piece of information locally
and then send it in a short
burst, it could be sent in about
0.2 secs or a fifth of a second.
This means that, with suitable
protocols, several hundred
amateurs could be accomo-
dated on the same voice chan-
nel. each thinking that he had
the channel to himself. The
possibilities are enormous;
crowded bands would be a
thing of the past.

The short burst already men-
tioned is a packet. It would
contain, in addition to the data,
identification of sender and
receiving station and an error
checking system to know that
the packet is correct (if not it
would be sent again automati-
cally). Instead of a central
computer, each station would
use a home computer program-
med with the protocols and
interfaced to the transceiver. If
these packets were then sent
via a suitably intelligent com-

puter controlled node in a
repeater or satellite, then the
possibilities are endless and
very exciting.

Each node could be set up in
the way repeaters are set up,
with a group to run it. The
facilities it could offer as well as
relaying packets are bulletin
boards, utility programs to
download, or even the possibil-
ity of a multi-user adventure
game . . . Now there’s an idea
to keep you awake at night,
rag-chewing will never be the
same again.

Is all this wishful thinking
and science fiction? — No, it's
packet radio and it's available
now,

Ray Berry GWEJJN

, Popular Computing
Weeakly, 12-13 Little Newport Streal,

5-11 APRIL 1984

47




Now your Commodore_64 isa

_________ SE.
painting pictures B & doing

maths g . in machine code J

It’s teaching you
taking you on an adventure

. & using its brains - All

because you've read a book.

% Sunshine books make your Commodore mean more.

3t .

.

Tha Working Commodars 64 P rngramm ng far E |!ur_.:1 FeE B
| Start building your library today: 02 e |
Alirary of practical subroutines Ahardbo nl' for premidey education,
I Use this order form to buy the best books available for your Commodore 64 Commodors 64 Machinie Code 3:;;:::‘-;; Inteligance far the I
Please send me the books indicated on this form Master £6.95 tiulnhefitaing
Kiibrary of mactene code soutings M yorur micro iy I
I Robioti ¥ thy
[Nl enclose a cheque/postal order for £ , payable to Sunshine Books. Grashic:Aet for the Coinmodard 64 Di¥ Robetios sad fensors for the
[:' Please Cha"ge ﬂ\YﬁCC&S&CaFd ND- e e f.‘_-:‘JS o B PN skt T Practical mmrﬂuh:r|':-|r|1r:||.5{dil-|'.dll-.'n
Sgneﬁ- ar— echnigues for Ivgh resalilion fraphe Maching Code Graphics & Sound for
3 T = = Commuopdora 54 Adwentures £5.95 the Commodore 64 £6.95
| Name: — — =S Bt P A guide to wriing and phyying advendures Easy 1o load routnes and ideas I
Address: fi alen & Ll s M;Ihrnut-u onthe Commodars 64 m:‘:’;‘;"‘[‘bl:T‘:"):;‘:T;J‘fi“g": nes
£595 L Comms
I — e = Essendial routines for programming "ﬁ{:“'*:":-"-‘-'lﬁlml l%}lr O QUANIEY KBMHEL I
Pubssghed o
I [[] Please send me your free Sunsh:ne Mmrucomputer Eonl-s catalogue. Business Applications for the Bilding with L ogo ot the |
sommaodors . Bl
Send this order form with your cheque or postal order to: Sunshine Books, HiB voUr ekt Earinist e it :;:ﬂwmw
/13 Littie N t Street, London WC2R 3LD. ; P Bd
12/13 Litt EWpOort alree Advanced Programming ahivsocf My [958
Technigues dn the Commodore 64 Commodore 64{) sk Companion £2.95
I Phone orders: call 01-437 4343 and charge to your Access Card. by L ey i |
Cump-.rtet dealers: Ring our dealer enquiry line on 01-437 4343 Powerful ideas and appications diskusern, Pubished May 1984




A new product from Melbourne House
is, like Sherlock, "still in preparation”,
though in a more advanced state, and likely
to be with us in the next couple of weeks. It
is another book, and one that will be of great
interest in particular to many of the readers
of the Adventure Corner — and, incidental-
ly, make a large part ol my job easier!

David Elkan has written A Guide fo
playing The Hobbil, a book thal | never
thought Melbourne House would be eager
to see the light of day. But, apparently, Fred
Milgram, who runs the company, forgot his
misgivings when he saw the manuscript.
Although the book does indeed present a
solution, it by no means gives away the
whole game.

To carry on with the subject of new
releases, and competitions, Carmnell Soft-
ware’s next program, The Wrath of Magra,
is nearing completion, and will be launched
with a competition. Carnell tell me that
£5000 of prizes will be on offer, including 20
(count’em!) colour TVs, and four or five big
computers.

While at the Heathrow irade show a
couple of weeks ago, | was unexpectedly
introduced to Scolt Adams. His adventures
have just recently, as you'll know, been
converted to run on the BBC and Spectrum
computers — Adams says that he admires
both machines, and intends to write more
programs for them. His company, Adven-
ture International, has joined up with Marvel
Comics, to bring us adventures featuring
many of the favourite heroes, like Captain
Marvel, the Hulk, and Spiderman.
Apparently, the player will take on the
personality of the hero in question, and his
attributes.

Says Mike Woodrofte, Adventure Inter-
national UK's Managing Director: “Marvel
will produce a comic lo go with each game.
The storyline is left at a certain point, and
you have to go on to the tape to complete
the adventure." The programs will all
feature high-resolution graphics. The pro-
jecled release date of the first in the series,
The Hulk, is May, but only a couple of

pictures were on view at the show, so | think
it is a rather optimistic forecast. However, if
you are a Spectrum, Alari, Commodore,
BBC or Oric owner, and you want to leap
buildings at a single bound (or even two),
and run up a large clothing bill, you won't
mind waiting, will you?

lan Hislop, deputy editor of Private Eye,
making a foray into the rather more sedate
world of The Listener, managed to aim a
sideswipe at the world of computers in
general, and adventures in particular. After
describing the computer profession as
“men with beards, wearing Camra sweat-
shirts and training shoes” — | have been
known to grow tired and emotional in the
company of the Camra-clad, but | haven't
an item of their clothing, although | do, |
admit have a fondness for training shoes —
he goes on fo say: "A radio producer once
confided in me that he had found it almost
impossible to find anyone interesting in the
whole industry.”

Note: almost impossible — he obviously
couldn't bring himself to condemn the
whole “industry”; after all, he may one day
be after one of the afflicted for a job! But
maybe he was talking of the broadcasting
industry — have you met an interesting
radio producer lately? They are probably
the mostout-of-touch, eut-of-date, bunchto
be found outside of Fleet Street.

Hislop continues (warming to his subject
of adventures): "l always feel Trolls must be
the point of contact for the computer world,
being squat, bearded men who never see
the light of day and who toil underground.”
Ah, we're back 1o radio producers!

All this witty comment is from a man who,

later in his column, goes on 1o attack those
* . . . critics (who) so often adopt a contrary
pose for effect.” Hurriedly he defends his
own position: “My computer-phobia is
genuine, though it locks like a pose."
Excuse me, | think I'd better dive back down
to my underground cavern and carry on
shining my ftraining-shoes — I've just
thought of an excellent use for them. ..

Talking of books (well, | was some time
agol), I've had several letters from people
who have read my own modest contribution
to the literary world. Many of them, | force
myself to say, have had nice things to say
about it — Thank you very much! Others,
however, have been cries for help in typing
in the program. This is representative:

"Would you please send me a list of bugs
printed in the first edition of Spectrum
Adventures. | can'tfind all of them, and your
program still wen't run. | have made no
mistakes in typing it in, and I've checked
and re-checked," P. Wilson, Lancaster,

| have had the same sort of plea from
several people — unforlunately, they are all
stuck in differrent places, some a lot further
on than others. However, many more
people have written to say how much they
have enjoyed playing the game!

The listing in the book was taken directly
from the master tape of our program
(which, incidentally, has been the subject of
a recent special offer from PCW). So, if you
are having trouble with the listing, make
absolutely sure that you have typed every
comma and semi-colon. The slightest dif-
ference may be catastrophic. I you are
absolutely sure that you have done every-

thing correctly, and then still experience
trouble, it may be that you are getting a
“glitch”, or power surge through the mains,
when typing in the program. This can
sometimes corrupt the program, while the
listing looks fine. If this has happened to
you, there is nothing else to do but track
down the offending line, and keep re-typing
until the program works — and believe me,
as listed, it does!
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EDUCATIONAL SOFTWARE

FROM LONGMANS AND GRIFFIN
THE SCHOOL SUPPLIERS

BEC B Subject Age Price
NUMBER SKILLS 0-20 ¥ = 5-7 £9.95
NUMBER SKILLS 0-9089 *| = T8 £8.85
SHEEP DDG Direction a8 £9.95
NUMBER RALLY Sums -8 £9.95
WORD GAMES Speiling 6= £9.45
GET SET Counting A £9.95
KNUMBER FUN - S+ E8.85
TABLE SUMS Tabées R £9.85
FAlR SHARE Diwision 6+ £8.95
WORD SPELL Spaling LR £0.95
SPECTRUM 16.48K

ROBOT AUNNER Mult G4 £7.95
SUM SCRUNCHER Sums L ET.85
WILD WORDS Spalling L2 £7.95
HGT DOT SPOTTER Numbers 4-8 £7.95
COUNT ABOUT = 4-8 E£7.85
A B C = LIFT, OFF Alphabat 4-8 £7.85
SPECTRUM 48K

WORD GAMES Spelling o+ £7.85
GET SET Counting 4+ £7.95
NUMBER FUN o= 5+ £7.85
TABLE SUMS Tatles i+ £7as5
FAIR SHARE Dhiwigian G- £7.95
WORD SPELL Spalling G+ Er.es

DUST COVERS: BBC. Specirum, Comm 64 £2.99
Send your r.he-qun PO plus 50p pip to:
26 BRIDGE STREET,

i PINNER, MIDDX.

Tel: 01-866 4989
< ELECTRONICS

* CLASSIFIEDS *

* Popular Computing Weeklywas voted magazine
ofthe yearby the C.T.A.

* |tis Britain's only weekly home computer
magazine with a published Audit Bureau of
Circulation sales figure.

* Ithas aclassified section that is now required
reading for everyone with an interestin small
micros, or who wants to buy or sell; SOFTWARE
* UTILITIES * ACCESSORIES * SERVICES »
HARDWARE * HIRING * CLUBS *
RECRUITMENT %

* E£5per SCC semi-display,
20p per word lineage.

* Gdaycopydate.

CALL DIANE DAVIS ON 01-437 4343 FOR
AN IMMEDIATE QUOTE.

Popular € ling Weekly, Sunshing,
12113 Litie Newport Street. Longon wezh 3.0 SUNSHINE

GAMES PROGRAMMERS

You could earn

£20,000

for your game!
whatever the machine

MAKE IT A MONSTER!
MAKE YOURSELF RICH!

Send tape and instructions to:
lan Smart, Software Development Manager,

Walters Computer Systems Limited,
12 Hagley Road,

Stourbridge,

West Midlands DY8 1PS.

DRAGON
W% owners %

If you have not yet joined the
Monster Software Club will you write
fo us and tell us why not?
The Monster Software Club has now been in
existence for over twelve months, our members may
HIRE Dragon software and BUY, should they wish, at
DISCOUNT prices. All tapes for hire are used with
the manufacturers permission, new titles will be
added shortly taking the number of titles available for
hire to over 100 TITLES. Membership now costs just
£8 FOR LIFE. If you now wish to become a member
of The Monster Software Club send a cheque or PO
for £8, if after 28 days you are not completely
satisfied your money will be returned in full. The Club
is now operated from:

MICROBYTE COMPUTER SHOP

19A Lower Warrengate
Wakefield WF1 1SA
Tapes also in stock for:
* SPECTRUM
* COMMODORE 64 and VIC 20
Sorry but not for hire.
CALLERS WELCOME

POPULAR COMPUTING WEEKLY




Peek & Poke

JOYSTICK
LINK

Earrie Eajadhar of Balham
Park Road, Balham, London
wries:
I would like to know if
there is a joystick available
for the RML Link 480£7
Asfaras [ know there isno
joystick available for the
Link RML 480Z. I donot have
a 480z to hand, however the
port is an analogue output,
You need something along the
lines of a variable resistor with
the wiper line wired to cach of
the joystick pins. This will help
you to read th epotentiometers
that give the analogue outputs:
The two push buttons need to
be wired to the Ov line and the
resistor.
= — "

GRINDING TO
A HALT

C.A. Boyee of Grand Avenue,
Lancing, West Sussex, writes:
I have a 48K Spectrum lor
Q a year but my use ol it is
grinding to a halt for lack of
information. The user manual
is pretiy awful. In particular I
wanl to find out how o use the
port. 1 wrote to Sinclair bul
they just answer that there are
books about. Can you suggest
one hook that will give me
instructions of how to get at the
port,
I get letters from time o
time from Spectrum own-
ers that are less than com-
plementary about the user
manual. 1 see quite a few
manuals, and in fact, the Spec-
trum one is one of the best.
I do agree that information
directly relating to the port is
quite scarce. However Delving

Deeper into your ZX Spectrum
by Dilwyn Jones has several
pages of useful information,
and routines to demonstrate
various aspects of the ports in
action,

ANNOYING
HABIT

Robert Nunn of Palm Road,
Romford, Essex writes.

I have just purchased the

“Currah® Micro Speech
System and would like to know
if there is a cure for a very
annoying habit it has. It crashes
progrums after a minute or
iwo. I also have difficulty in
Loading games that are com-
patible, such as Atic Afac and
Lunar Jfetman.

The Currah is an excel-

lent speech unit, but
apart from the fact it has no
expansion port and is thus a
dead end device, it has a
second disadvantage in that it
cannot automatically be used
with any program. This is be-
cause the unit needs 256 bytes
for its own use. So it lowers
Ramtop to give it the space.
Unfortunately a lot of commer-
cial programs do the same.

This is the source of the

probléms as both the unit and
the program can ofien end up
trying to use the same space.
Some programs have been
adapted to overcome this,
however they must be marked
as compatible. Games such as
Atic Afac were initially written
before the advent of the Cur-
rah unit, and as such had no
provision for it If you have one
of these earlier versions then I
am afraid that you will have
trouble using them in conjunc-
tion with the Speech unit.

SPECTRUM
SOUND

David Muir of Ailsa Road,
Saltcoats, Ayeshire writes:

I have built a programm-

able sound Generalor for
my Spectrum. After a few
attempts [ realised that 1 did not
know how to connect my Spec-
trum edge connector to the 8
pins 7-14 on the AY-3-8912
sound chip. Can you help — do
you know which lines on the

Spectrum edge connector go to
these pins?

I am wondering whether

or not you have slightly
confused the AY-3-8910 and
AY-3-8912. Nevertheless this
should not matter as in this case
the control is the same as far as
pins 7-14 are concerned.

Pins 7-14 are an I/O port and
in fact they do not have to be
connected directly to the Spec-
trum, as the computer is buf-
fered via the soundchip. The
ports on the chip you will have
to find are the Register change
port, and the data ports. It is
through these that the /O is
controlled.

Whether the port is acting as
an Input or Output port de-
pends on bit 6 in register 7. If
this bitis 0, then the port will be
used for Input. If the bit is one
then the port will be used for
Output. You control this by
Poke-ing the appropriate value
into the Register change port.
The data that comes to Or goes
from this port via Register 15.
So to output from the port, the
data port and register port will
have to be set to put the
necessary data into this reg-
ister.

DULL AND
LACKING

Robert Dempster of Cockerhill
Road, Cokerhill, Glasgow,
Scotland writes:

Please could you inform

me of any established
software for the Aquarious — 1
have found most of the usual
software for this computer dull
and lacking in the addictive
quality common to most Spec-
trum {apes.

The vast amount of soft-

ware available for the
Sinclair computers, reflects the
success of the machine. Any
new computer whose initial
sales are not large, cannot
expect to attract many software
houses to write for it.

I would have to see the

amount of software increasing
a little in bold quantity, and
hopefully quality. One help
would be a machine code moni-
ter for the machine to enable
people to write machine code
more easily,

AN OBVIOUS
CHOICE

Stewart Murray of Troon, Ayr-
shire writes:

Is there anyone a version

of Fortran for the Spec-
trum? If so do you know where
I can get it and how much it will
cost? S. Lawrence af Victoria
Road, Newport, Isle of Wight,
also asks: [ have 48K Spectrum
and wish to use PASCAL on it.
Are there any programs on the
market which will enable me to
do this? and finally Mr A
Ibrahim of Longsight, Manches-
fer writes: 1 have recently
bought a Forth Compilier for
my Spectrum and am very
impressed with the speed and
compact structure. Do you
think that Forth is a good
language to write arcade games
in. Also do you know the
address of the Forth Interest
Group.

While sooner or later |
A suppose I expect to see
everything including a kitchen
sink -available for the Spec-
trum, at the moment it is not,
and nor is Fortran to my know-
ledge. In all honesty it isn't an
obvious choice for a language
on the Spectrum.

Pascal is slightly better
served. Hi-Soft do a Pascal
compilier for the Spectrum.
They can be contacted at 13,
Gooseacre, Cheddington,
Leighton Buzzard.

As for the Forth Interest
Group, well this is a language
that has been tipped as being
likely to replace Basic, highly
debatable but, nevertheless it
deserves its success. The Forth
Interest Group are to be found
at;: Bradden Old Rectory,
Towcester, Northants. Contact
K. Goldie-Morrison.

London WC2R 3LD.

Is there anything about your computer you don’t
understand, and which everyone else seems to take
for granted? Whatever your problem Peek it to lan
Beardsmore and every week he will Poke back as
many answers as he can. The address is Peek &
Poke, PCW, 12-13 Littie Newport Street,
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~POOLS
21
SPECTADRAW 2 — THE MOST POPULAR $

POOLS PREDICTION PROGRAM OF 1983 .
NOW EVEN BETTER VALUE IN 19841!!!
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* Supplied with a database tape containing data on over 8,000
maltches since 1980,

* Database is updated each week by usar.

#* Match and Division names already in the program — no
ledious typing every week!

* Program is menu driven for simplicity of use.

* Errors can easily be corrected — the program even checks
your entries!

* Comprehensive instruction manual designed to make the
program easy o undersiand,

* Wil also forecast the least likely draws for those who prefer 1o

1 bel on fixed odds.

Supplied together with SPECTASORT — the Perm Genera-

tion Program which takes SPECTADRAW 2's predictions and

1 lumns them into ten 8 from 10 full cover parms. Complete your

coupon direct from the screen!!

SPECTADRAW 2, 8,000 MATCH DATABASE, SPECTASORT
AND INSTRUCTION MANUAL. THE COMPLETE POOLS PRE-
DICTION PACKAGE FOR THE 48K SPECTRUM — NOW AT
} THE UNBEATABLE PRICE OF £9.95 INCLUSIVE. (Cheques/
POs payable to B. §. McAlley).

SPECTADRAW, 1 COWLEAZE, CHINNOR, OXFORD 0X9 4TD
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HIRE s6Fivare

CHOOSE FROM OUR VAST RANGE
FREE 26 page CATALOGUE with full details of our range of over 280
difterent programs forthe ZX SPECTRUM. All hired with the consent of
the publishers: Whether you prefer to ZAP aliens, get lost in an
ADVENTURE game, EDUCATE your children, CALCULATE the family
finances or COMPILE machine code programs WE HAVE THE RIGHT
TAPES FOR YOU TO HIRE.
FAST SERVICE
We stock up to 60 manufacturers’ original copies of each lape (over
3000 tapes in stock), and can normally despatch your tapes the day we
receiva your order, and we always use lirst class post
LOWEST PRICES
We believe our prices are the lowest of any library, yet we offer the
LARGEST range of titles. Hire up lo 3 tapes at a time, for 2 weeks, for
only £1,07 each (inc. VAT & p&p)
FREE TAPE HIRE
Fora limited period, we will send your first tape (your choice) FREE, so
join our library now. You can aliord NOT to! If you've tried another
library and are wary of our claims send a stamp and we'll gladly send
you & copy of our catalogue -we're confident you'll joinwhen you seeit!

INATIOMNAL 20 2mer Sk oo
SOF TWARE
LIBR A

lenclose cheque for £6.00 for LIFE MEMBERSHIP and | understand that
rmy first tape hire willbe FREE. If, within 28 days, I'm not delighted with your
sarvice youll refund my membership fea.

Name_____ _ g

Address

PCWH.

commociore

DECK £229.95

SINCLAIR NOW

SPECTRUM 1 v sTock |

16K AND 48K P
)
COMMODORE 64 TAPE TO DISK TRANSFERUTILITY ..............£9.95
ATARI ALL MODELS TAPE TO DISK TRANSFER UTILITY ..
BBC TAPE TO DISK TRANSFER UTILITY £ﬂ
..only £5.95

TAPETO TAPE BACKUP COPIERS ..
 SPECTRUM - VIC 20 - ATARI -

_MAILABLE FOR COMMODORE B4 - E-BG
AND NBW ELEL‘-TRGN ‘u"ERSION

MICRO CENTRE
BRIDGE STREET
EVESHAM
WORCHESTERSHIRE
Tel: 0386 49641 Te

MICHU CENTRE
1756 PERSHORE ROAD
COTTERIDGE
BIRMINGHAM

I: 021-458 4564

READY FOR THE FLAT SEASON

COURSEWINNER

THE PUNTERS COMPUTER PROGRAM

COURSEWINNER allows you to use the power of your computer to gat the edge an the bookmaker
Tha kM conting o database full of datalied information on ol Engiish and Scoman fal
ocourses. The ten Sa:mnnF {rzinars and jockeys. and effect of the draw for ditferent weight carried
and rmce lengih s detalled Ror each course. This information ean be displayed on Ihe streen lof
relerencs at fitne
COURSEWINNER cin bie used in two modes — quick moda requires onlly the starting price-and
results of the kst thres outings (25 found in any newspaper) for sach runnar, Extended mody
alkows detailed analysis of the loliowing factors
@ Recent form and starting price @ Trainar and |ockey form for the course
@ Weight carried and Face lengih @ Effect of ihe draw and of the going
* Also included In (he package i 8 ulilily which calculates tha refums on sy single br accurmi-

lalor bel, wan or place, fax paid and deduCted.
Avallable for: SPECTRUM (48K), BBC (B), COMMODORE 64, DRAGON, APPLE 1le, ATARI (£8K)
Price £12.50 all inclusive

POOLSWINNER -

THE ULTIMATE POOLS PREDICTION PROGRAM

POOLSWINNER i the most sophisticated pocts predection aid evar produced. It comes complets

willh 5 owfl massive database

Fully meny driven. Simple 1o useo, werful

Predicts SCOREDRAWS, DRAWS, Al M’S anﬂ HDME

Ssinc Sottware guarantes ihat FOOLSWINNER performs signilicantly better than chance. Your
spects of dhidends, and perhaps o [ackpol are greally enhanced

BGEILSWINNEHamnuuuih'ulculmsllmsnuunub‘lﬁ as the season progressas. Thi tables jor
division can be displayed for reference i any time

TH% DATABASE supplied with iha package (5 tho largest availabie — over 20000 malches ( 10 years

:cequr fooiball). mﬂllﬂbdsﬂ nuipmathcally updates an rgulls coma in, ARowing he program I
atspt 1o moent changes attarna
DOLSWINRER is 1ur use ml English and Scottish lesgue malches, of cup malchas betwean

-euuu:* sides. The progrim can be wsed for alr lulure seas00d

Tha paciape is complato with progriem, 20000 mstch databass. and detslad instruction boolklet

Aomdlnble for; SPECTRUM {48K), i"H.litHﬂ{f_ BBCIH] CDMMODDHEH- DRAGON, APPLE [/7le,
i (48
Price £15.00 .l]l iuclu.dw
Immediate dispaich (retum of post)

=~ SELEC SOFTWARE

BN 27 COUNCILLOR LANE, CHEADLE, CHESHIRE
061-428 7425




Semi-display —

£5 per single cc

Lineage — 20p per word

CLASSIFIED

CALL DIANE DAVIS ON 01-437 4343 FOR SEMI/DISPLAY ADVERTISING

GAMES SOFTWARE

lﬂmw

SPECTRUM * “EEPUZZLE“Trvmm
the cubes A-Z into order in a full-colour
2D display (3 x 3 x 3). Basad on tha
famous “15". "Puzzle” with 15 squares
o be sored in 4 x 4 grid, available in
toyshaps. This 30 edition available onty
on Spectrum| Casselte £4.95. lain Ste-
wart, 17 Torry Drive, Alva FK12 5NQ.

HOBBITT HINT SHEETS. Solve your
problems for just £1. Send Cheque/PO/
and SAE to M, Twibell, 68 Liberty Place,
Sheffield 56 5Q0.

ATARI * TRS-B0 « PET »
APPLE COMPUTER
OWNERS
Major games lino clearcut Y2 Price of less
Post free and bonus offer
Sand SAE for kst
To: R. M. TRADING CO
75 STONELEIGH AVENUE
ENFIELD, MIDDLESEX

SPECTRUM 16/48K, "Raquel” pre-
gsents her games pack for ages 16 and
over only (state age when ordering).
Still only £3.50. |. Brooks, 17 Malvam,
Colaman Sireet, Southend, Essex.

SPECTRUM GAMESTAPES! Hunter
killer submarines (Protek) £4. Flight
simulation £4 Transylvanian Tower E4
Chess €6 and others mint condition
Tel: Guy on 01 373 D481.

GUARANTEE WIN. Easy to use Horse
Prediction. Monay back if nol aatisfied.
48K Spectrum. £7.95. Polts, 118 New-
man Road, Exeler.

SYPHAX FOR THE 48K Spectrum, 88
featurad on Anglia Television, 100 ditfe-
rent pages of jokes, quizzes, puzzles,
Brilish and World information, conver-
sion charts, programming hints, efc
May be adaptad for your own use. £4 50
including plp. Rosatta Software, 2
Rosetta Close, Wivenhose, Essex. Max-
imum 5 star Review (HCW).

[ uTiLmES |

TELETEXT ON YOUR SPECTRUM:
Create your own S00-page teletext
sysiem using "ZXTEXT". Full colour
text and graphics, fashing, 24-hour
clock with alarm, rofling page facility,
free sample system — IU's all hare! Build
up a tele-text tape library. £4.95 from
lain Stewart, 17 Torry Drive, Alva FK12
5NQ.

SPECTRUM 48K microdrive utility, dis-
plays all filenames, sactor and file
headers;, sector matribmon map, file

Ariott Crescenl, Oldbrook, Milton
Keynes, Bucks., MKE 2RA.

SPECTRUM program protector, stops
any listing or running of basic programs
unless the passcode s known, 48K
Spectrum, only £4.50. Send Cheques/
PO's 1o Mr Aggett, 1180 Sidwell Street,
Exeter, Devon.

THE INVISIBLE TOOLKIT, 16K ZX81,
reshape, any program, transfar
routines, £4.40 or SAE plus 16p for
Instructions, only. Sargler Softwara,
147 Southparks Road, Glanrothas, Fife,
SOFTSAVE DISC for VIC 20 1o trans-
fer your cassette software onto floppy
disc. Casselte with instructions £5.95.
From: Softsave, 65, Stonewood, Bean,
Dartford, Kant.

Make a QUANTUM LEAP ioday . .
Owr 85 characters by 24 line screen
can transform your SPECTAUM
disploys now!
“MICRO-PRINT 85"

i that lets you

Aing . ,
, any tme, any place. Mix of
hin any line. We sven give a
COP'rmn'unmﬂlurm1-— Tirws
"Micro- print™ is incrpdibly
slse comes clogs!
m13&4&;ﬂm+m“m

MYRMIDON SOFTWARE
PO Box 2, Tadworth, Surrey
KT20 7LU

C.B.M. 64 SOFTWARE: The “Basic
Complier™ — Your Basic Programs into
mic. Most Syntax. No source code
needed. Full manuals/examples,
£34.50 se= raview, Character designer
joystick: Flip, Tumn, in fact all facilities;
Manuals plus method of using Latched

ics without Data/Data Files, ES.
Othello: 1/2 Playars, 2 difficulty levels,
joysticks; Fast, very competilive, £5.
Lots more. VIC 20 Software also. Send
SAE/Orders: C.P. While (Services), 54
Northiigld Avenue, Wast Ealing, Lon-
don W13 1RR. Mail Order only.

SPECTRUM TRADE SECRETS. In
cludes making programs unlistable,
unsioppable, invisible. How io reveal
such, Plus hintsitips and Microdrive
supplement, £E3 2D{-guaranieed, 29
Chadderton Drive, Unsworth, Bury,
Lancs.

SPECTRAUM TAPE. Lsts you Stop/
Study autorun Basie programs, Tums
Headerless-Files Into normal Byles
programs 50 can Stop/Study or put o
Microdrive. Please state Tape 3. E3.50.
ZX-guaranteed, 29 Chadderton Drive,
Unsworth, Bury, Lancs.

[RITOP SECRETLS!

Be in FULL CONTROL ol
COMPUTER. STOP and rove
v Rvoutile

TY thai

and be in ruu\ I:\t'JNTJ’":)‘.mI I-EARH'L.T
H‘HODIF' T aic. Ml the cptions s
a

Companion
bamic btwmbhf & machea code massr B
raiT wyitor ar & games fanatic. this is the

[:q?.ﬁ‘fmuunap-n:humm‘vw

pluuoflﬂ‘.ﬂ! information about fathods
wend by professionals b Evep their secrets
hiddan. 48K Spsetrum (595 incieding
anced WEADER READER snd Dectex

mnl

Hex/Tiae comverien
16X Spectrum {435 [Rebocetabin undor
saitemin conbrod

Choguai® 0. 10 ASH BYPRDOUCTS, FCW
2:5\!3- Flued, Edgabuton, ﬂ'm'lﬂl

SPECTRUM SPEEDYLOAD. Halve

your waiting time! This shor program

lats you savefioad at 3,000 baud. Easy
to use with any tape command, cassalte
(48k) £3.95. Ness Micro Systems, 100
Drakies Avenue, Inverness

[ AT
cLuss |

75P A SWAP (inc. Postage) at Inter-
change — the software club lor Spec-
trum, Commodone, Vic and ZX81. Free
mambership. Send SAE o Interchange,
17 Westminster Drive, Grimsby, S.
Humberside DN3 44TT

CLASSIFIED
ADVERTISING
RATES:

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

Semi-display: £5 per single col-
umn centemetre, minimum length
2 cm. (Please supply AW as

PMT. Or supply rough sstting
instructions.)

Conditlons: All copy for Classi-
fied saction must be pre-paid.
Copy date 7 days belore publica-
tion.

i you wish to discuss your ag,
PLEASE RING Diane Davis 01-
437 4343,

Plsasa continue on a separals sheet of paper

Please cut oul and send this form fo: CHassmad Departman!.
12-13 Little Newport Street, London WC2R 3LD.
T TR P PRy rrrrrrrr 0 00 0 @

' - [ ]

" Here’s my classified ad.
: (Please write your copy in capital letters on the lines below.)
il
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SOFTOPTION, Tha Spectrum software
swapshop, swap your casseties for just
£1, SAE for details. Soltoption, 8 Wyre
Street, Ashion, Preston, Lancs

SPECTRUM SOFTWARE LIBRARY.
Ona week hire 70p plus 25p pép.
Lifetime mambership £3.75. Send che-
ques/PO, Fifth Dimension Saftware, 10
Madeley Close, Marus Bridge, Wigan,

club exchange, membership free.
Swaps £1. Hire membership £5. Fort-
nights hire, £1. SAE lor lists. Detalls: 35
Foredyke Ave, Hull, AUS 0DS.

FREE LIST

Games a1 0% or more offl 600 urles
Jusa Fill in this coupon ind send it with s.o.e.
o DISCOUNT GAMES CLUB,
BCM Games. 27 O Ghooeester Sirect
Londom WOIN 3XX

ey e e F el o

MEMORYSIZE ...

SPECTRUM SOFTWARE library. Two
weeks hire £1. Life membership £5.
Stamp lor lists o Hire-Soft, 113 Broom-
field Rd, Marsh, Hudderstieid.

ACE SOFTWARE club. Swap your
spectrum software for £1 a swap. Free
membership. SAE. for details to:
“Poplars”, Foundry Comer, Aftlebor-
ough, Norfolk.

BBC/DRAGON SOFTWARE
LIBRARY
Why buy tapes when you can
hire up 1o 7 for the same price.
Membership fea £5. Tapes £1
+ 23p pap. Catalgoua growing
Writa: E. Tucker,

8 I.E;ood' Estate,
emn;?h , Sth, Wootton,
King's Lynn, Norfolk.

SOFTWARE

BIG DISCOUNTS
W cun supply aimost any make of compuder
. sottware ulidty, hardware of book for
. ViG20, Commbdore 64 or BBC.,
Hmudanlnmnuplnzimwﬂoﬂ
R.A.P send large 5.A.E NOW]
Rainbow Systams Lid., P.0, Box 42,
Harmogate, N, Yorks HGZ SUW.

QUALITY PROGRAM LISTINGS for
Dragon 32 and Spectrum. First 3 prog-
rams £1 each, second 3 50p each, then
25p each. Also graphic dumps and
special stationery. Write for free asti-
mate. M & M Listings, 30 Romford
Avenue, Morley, Leeds.

TAXPACK
CBM 54 Caloulets your tax. Maks sure
you're not poying too much.
Twin programa for 19834 and now
188475, £5.20,
(inc. pip) Order direct

SPECTRUMS
SERVICE AND

ARE YOUR Cambridga computing
joystick instructions oo stow loading?
Too much bother loading 2 tapes evary
game, aliminate both problems with
‘Quickstick’ programmable software.
Fullinstructions, only £4.95p. UK Home
Computers, 82 Churchwood Ave, Swin-
dan, Wils.

High spaed dedicated data duplication,
printing if requimed. Prices from 28,
57p (C15) par cossatie incl |ibrary cass.
Writa for your full price list or
talephone Bumbwood 7 {24 Hiu),

| ACCESSORIES I

GFECTRUM INTERYACTS:
YETICKS
Coned Spectrum Joystich imorfecn i
LEreamans um bevatich inteiftece [
Irsfmrface Kit {n aberve aus casa) [ 1
Spectnem Amiplifer £850
Ampefinr Kit s sbove sl sl Ro0
Rk (ALE Ty Bam mes
AII rl|' Bbova Inl-u!aL-l wark an
&lldﬂ'lwu & Fﬂl"l-l'l
Wham Grﬂlllll%lln{ cheague munsy
arther « P & ]
B!un!'luumwn =]
¥ Warp Twrass, BTOCKTON ON TEES.
CLEVELAND TS 1JY.

PRICING
BUILDING WORKS
INPUT = current price labour, plant
and materials, OUTPUT = net unit
rates, material costs, labour/plant
costs, constants. 48K Spectrum
only. SAE for details, Spectrum
Pricing, 22 Westwood Drive,
Boume, Lincs, PE10 9QH.

HOME ACCOUNTS. Put your house In
order! Probably home computings best
use! Comprahensive coverage of bank
aocounts, credit cards, HP, Inbuilt
accuracy check. Records all transac-
tions. Protects cashilow lor any period
ahead. Available for CBMB4 or Vic 20
£7.50 or free details from R, B. Com-
puler Sarvices (Dept CA), 2 Hazel
wood, Windmill Hill, Brixham, Devon
Tel: DBO 45-55532

FOR THE small businessman, len use-
ful Spectrum programs including cost-
Ing, pricing, invoicing, labeiling, etc. on
casselte, £4.95. R. Smith, 29 Coi-
dstream Road, Sution Coldfield, W.
Mids.

Why buy Discdrivis? Try our meny drivin
tape. for use with amy sire fape. Wil lind any
program in seconds!)

Try owr 8 FREE tamplo phograms, incl
Minichess, Galactica, Grandprix, Block-

bugsters, ele
only E3.95 inc. p.p
Chegues/PO. pleasa to:

|"0",;| OMEGA SYSTEMS

REPLACEMENT KEYBOARDS FOR
ZXB1 with Instructions (no soldering),
£3. Also excellent software — SAE fist,

DUST COVERS. Protect your invest-
ment. Wa produce made-lo-measure,
lop quality dust covers for computars,
VDU's, printers, eic. Contact Sue
Smith, S & C Textiles, 4 Brookside,
Diseworth, Detby DE7 2AW. Tel: Derby
B10099.

ll'lﬂﬂﬂl
DRAGON

Dragon owners: racewa lmn

at an mﬁ‘y piice
OMLY £9.95 A PAIR
: weiag p Ay
Easier to handie and Laster than others costing
bwick a5 moch
ChequeaP.O.s to
W2 SEN

21 WOOWDNSE hOAD (OWDON N

La-d=atnivEe
[_semrvices |

ViC 20 prints ouls, up to BK, £1,50 par
program. Sant by return. R, J. Hopkins,
8 Shamrock Close, Chichester, Susses,

COMPUCARE home computer rapair
spacialisis, all popular makes speedily
repaired al reasonable cost, 20 Shirey
Road; Kings Norton, Birmingham.
Phone: 021-458-7188, 6-8 pm woek-
days.

ZX81 & SPECTRUM REPAIRS
“‘ ADD DN SPECIALISTS

apa Recorders
mmns.ummnmm
@O0pan 8 am. 1o & wlL Man-Sat

BANCOMP L
Priftwvnron Lane, Lmnhuhm
Manchester M18§ 4P
Tal: 061224 1088

UK GEOGRAPHY 48K Spectrum. Edu-
cational program containing 150 towns
throughout Britain. 3 screans. First 50
orders receive frea ''Capitals and Coun-
tries” program. Datalab Software, 14
Woodlands, Ponteland, Newcastle-
upon-Tyne.

' WANTED I

—

SUNTHINE
v semiany] authors for mew (MRS o E90 oM
highly angmal and succegsiul Book range
Experienced and st limo aublvins aie anaied o
subimil ieliuscrgis. =eas Or Lields of inlinest
Full ‘details ©f whal wa can ofter jrom Dawid
Lawrence. Edilor, Sunshing, 12.13 Litle
Mewnart Streel, London WE2R 3LD.

Sunsmne Pubkshors of Fopular Compuing and
Dirgon L

IWILL PAY TOP PRICES lor your Atari,
Spectrum, Commodore 684 software. No
pirates. Write only. L Sutherland, 14
Middisfield Crescenl, Aberdeen.

* URGENT »

Top specirum sofiware nesded
urgantly for UK. disttibution.
royalties or cash paid for good quality
games, utility and educetional
programa.

Send tape and large SAE.
To: Gamma Software, 18, Milveron

Rd., London NWE 7AS

WANTED. Original jokes, funny axperi-
ences, witticisms, efc. About compu-
ters. Best will be published. Send lo
JSW Publishing, 103 Frimlay Road,
Cambarlay, Surrey.

REPAIRS — ZXB1 — Spectrum oul-of-
guaranies repairs by o0r compuier
o iBnce sarvic ir compuler
mu:m. Price Inciungdmn p4p ZA81 —
£11.50; 16K AAM — £9.95; Spectrum
— £18.75. Send with chague or P.O, to:
TV service of Cambridge Lid., French's
Road, Cambridge CB4 3NP. Tal: (0223)
3113n

SPECTRUM REPAIRS £15 including
parts p&p etc. ZXB1 E11 Rampack
£10. Fast rpliable service by qualified
computer enginears. 0772 634897,

et
[ Books |

BODY — POPPING break dancing. All
styles ol disco. Teach yoursall, SAE for
details. Dance Publications, 136 Monk-
hill Lane, Pontefract WFB 1AT.

EDUCATIONAL |
SOFTWARE

48K SPECTRUM: Educational revision
programs, GCE '0'/CSE Physics, Che-
mistry, Biology, Maths, etc. £4.95 each
For tullast detalls: Kilsoft, 32 Briarlyn
Avenue, Birchenclie, Huddersfield
(0484 31491)

SPECTRUM 48K programs. Tha Magic
Show (maths, English) 5. Read Begin-
nersibackward readers £10, SAE de-
lails. Bourne, 44 Haslam Crescent,
Baxhill-on-Sea, Suszex.
EDUCATIONAL SOFTWARE. Tape 1
unexp VIC 20. 8-14 yaars. 6 programs.
Addition, subtraction, division, muiti-
plication, lables. spelling. English/
French, general knowledge. Tape 2
16K advantures. Time Siip and Trea-
sure Island. £6 each. Tape £10. Both
G. Saunders 22, Front Street, Guide
Post, N'Land NEB2 5LT,

WANTED QUALITY GAMES
and utility programs for any Micro, All
programs  considered except ZXA1.
Instanl cash plus royalties. On ail
programs accepted with a view (o
distribution In UK, USA and Europe,
Plaase enciose SAE for return of tape.
Dream Softwars PO Box 64, Basing-
stoke, Hants RG21 218, Tel: Basing-

stoke (0256 25107.

SELLING YOUR HOME COMPUTER
or soltwara? Place ad FREE in 'Datal-
low'. Mo sale, no leal On successiul sale
send £1. Send ad to: PH Sarnvices, 71
Crawley Road, Horsham, Sussex

WANTED

Second-hand computers
and accessories.
Newell Data Services Ltd,
114 Fortress Rd.,
London NWS
Tel: 01-267 9037

cxnpany
Repliss by retiem of posl, Send your tapes for
evaluation nowil
Ta: ﬂlF- 011, Vallay Softwars, Mount Closs,
&0 Manor Ave. Catertam, Surry,

DEALERS |

DISCOUNT PRICES

BBC, Commodore, Spectrum,
Software and Hardware,
Open il 7.30 p.m.

D.C, YIDED & COMPUTERS
49 High Sireet, Ewell, Surrey.

Tel. 01-393 9599 84

POPULAR COMPUTING WEEKLY
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LANCASHIRE
MCcR0S

ACORN/BBC, SINCLAIR, COMMODORE,
ORIC, DRAGON + LYNX PER-
SOMAL COMPUTERS,

Wo hava a8 vory wide ranga of coftwars, books
ond accessara, incheding over 200 utles lor
the Spectrum alone. Send SAE for free list
B9 EUSTON ROAD,

MORECAMBE
Tek: 411435
24 The Parude
Sibverdale, Newcasiie
CABNEEE  |¢l. D78 636910

Gnmmaduro sll\c'ﬂ"
Official dealers for
Acorn, BBC service and
Iinfarmation centre
Huge cange of hardware and
sorfiwgrre Darekeed g Dy
sopfiafivatid sorvice depariingin
The Naw Memolech Computors now in slock

| MAGAZINES |

! RECRUITMENT !

UE
DRAGON USER

To maks the mosl of your Dragon you
necd Dragen User — the moependent
magazine for Drogon cwnmrs. To make
wure that you recetve a copy of Dragon
iser reguinry subscriba direct 1o ull. A
yoirs subscription costs E10 lor 12
isues (overseas rates Rvidlable on appl-
cation). Send & chogque or postal order
made payable o Dragon user, &nd
accompanksd by your name and address,
to Dragen User, Subscription Depart
mant, Qakfisld House, Perymount Road,
Haywards Heath, Sussex AH1E 30H.

Snake.
GAMES PACK 2
Caollsctor, Blocked!,

A ij 3 Ht,'l.‘_J‘i:'_"
I Willow Parade
CRANHAM
Essex RM14 1DZ

'GAMES PACKS FOR UNEXPANDED COMPUTER

BI.II'ICH OF 5/ GAMES PACK 1
Masterguess, Symon, Bomber, Hi-Lo  £4.95

Rocket Aun, Minefield, Air Defence  £4.95
SPECIAL OFFER

'ORDER BOTH TAPES FOR ONLY £8.85 CASSETTE RECORDER LEAD £1.95

WE ALSD SUPPLY ALL AQUARIUS PRODUCTS

BOOKS NOW IN STOCK

AQUARILS AND HOW T0 GET THE MOST £5.95
ADUARIUS PROGRAM BOOK .

T byiadas . D485
MAIL ORDER ONLY
SAE FOR FURTHER DETAILS

7

COMPUTER CABINETS

Send an SAE fo:

MARCOL CABINETS
PO BOX 69 (Dept PCWk), SOUTHAMPTON

COMPUTER CABINETS

A range of cabinets and housing units especially
designed for your home computer system. Keep it dust
free, tidy and secure.

I FOR HIRE ]

HIRE A COMPUTER from ZX81 up-
wards for a week or a year, We also buy
and sell second-hand computers,
magazines and books. Business and
Computer Services, 284a Caledonian

Tel: 0703 731168
—— - = —?
COMPUTER DESKS. Suil all compu- Roaa, London N1 1BA. Tel: D1-807
ters, specialist made, Three sizes. Teak 0i57. _ _—
fintsh, 36, 36%w, 247d. £34 50 + p&p.
Brochure SAE Acre Fumilure, ‘Pog- PPN e e sy SR
lars’, Foundary Comar, Altleborough, h‘{mmmk Vie 20, CBM 84, CIN
Naorfolk, Attieborough 454902. Datasetta, pm“mm ﬂmnm 05, Dise
o

fﬂrmmm or SAE o
6. C. Busco & Som, 38
m—.mmmm

Rand,
L]

[__FOR sALE |

OLYMPA DAISY-WHEEL PRINTER,

in perfect condition with ali accessaries,

ATLANTI

URGENTLY REQUIRE MORE
HIGH QUALITY GAMES

If you have written an exciting and original game for
the CBM 64, Vic 20 or ZX Spectrum we would like to
talk to you. If the game is good, we will pay high royal-
ties on world-wide sales.

In the first instance, send a copy of your game,
together with any instructions to:

Michael Cole
ATLANTIS COMPUTER
SOFTWARE LIMITED
19 Prebend Street, London, N1 8PF

Vari-pitch, bold type, four ribbon set-
lings, 14" carriage, 18 c.p.s.. E200. Tel:
01-521 7733.

VIC 20 16K, Exp. quickshotl joystich,
C2N recorder, Misston Impossible car-
tridge, pyramid rn i llamas for
sale, £110 o.no. Tel 0707 53437
48K SPECTRUM AND LIGHT PEN, 9
games including scrabble, £150 o.n.o,
Tol: Donald (07983) 3777 after 8pm (W.
Chiltington, W. Sussex),

VIC 1515 GRAPHIC PRINTER for sale,
also works with CBM 64, £80. Mark
Berry, 0932-221389,

DRAGON 32 soltware sale, joysticks,
books Y price. Tel: 061-483 0735,
ORIGINAL BBC MICRO user cassel-
tes. Gamaes, facilities, eic. lssues ona to
twelve, £2.50 sach, Tel: Thanet 33816
aftar Bp.m.

SHARP MZ80K as new. £220 o.no.
Tel: 096-273 2723,

SUPERBRAIN QD computer £950 (List
£2.900). Microline B83A printer £250
(List €600). Liguidated stock. All just
one year old. Brand new condition, Tel:
0249 76601,

AT LAST! A new concapt in Spactrum
48K adventures from Harddata. You
contol "The Waster' a violent ClA assas-
sin trapped in his own surrcal might-
mare, totally ariginal, over 250 different
Iocations, only £5.50 from Harddata, 18
Vicaraga Lane, East Ham, London EG.
Make cheque/PO payable o § Pear

JETSET WILLY. Use the keyboard 1o
gelecl and play 35 different screens.
Send £1.50 and sae to D. Boocock, 16
Chippendale Risa, Bradlord BD8 0717
100% MACHINE CODE calerpiliar
game for Sharp MZ-BOK. For only £3 50
send cheques to: Robert Jopson, 45
Rockbourne Avenue, Liverpool, L25
4TQ

NEC PC8001 plus high resclution
colour manitor. Qriginal cost over
E1000. Must sall hence only EBDO
ono. A, Pettitt, 2, Caburn View, Firle,
Nr. Lewas, Sussex. Tel: 079 158 482
or 081 273 1035 (Flat 9)

COMPUTER
SOFTWARE
LIMITED

COMMODORE 84 Simons Basic with
cagsette unit + 7 books + s'w
joystick + games £260 ono. Tel: 01
B8\ 2626 (Wood Green) after 7pm,
VIC 20, three cartridges Gorf Rat Race
Sargon Chess five cassattes Wacky
Waiters Scramble Extermination
Arcadia Gridrunner all for EB5.00.
Will post i required or swap for
Spectrum. Colin, 139 Southend
Road, Blackwood, Lancs ML11 86A

RADIO SOFTWARE

G4BMK RADIO SOFTWARE
Lln-m RITY Inl'ﬂllno u-ne pingrmns. SpA sereen
mmm 250

i nu ot r.au uul!
rrnnu U'- e T, 2,00 Et'bﬂm! 2200
Ml 1B-|
UlHH f1400 I:hlr. Dem

A
W ATOM ;F.u D200 ROM P.OA
ALSO FOR DRAGON 3264
Morse Transcewa: Decodes and sends (o
150

Wi
am Tape E10.75  Carirdge E36.75

RTTY/MORSE h‘dﬂ 1 l:]s |:|D
Deluxe Morse Tutor program.  Tape

Li SAE for details

£1.00 PA&P on expont orders
State call sign (il any) and computer,
Intorfacesterminal units avilisble

GROSYENOR SOFTWARE |Fﬂ}
7 Emmmr Fkald E’ha;;%n

HARDWARE

DISK DRIVE FOR BBC MICRO £95
Limited number of ex-equipment bare drives
with warranty, forrmatier nd two Figl disks s
£35 including VAT, Cabie ki £17. Carriags
insurance £8. Brand-new drives compiate in
cabingts also avallable
Phone Lynda, Ayleshury (0206) 630364,
BI1448, BIT424, or write n: Hellstar Lid,
150 Weston Road, Aston Cliaton, Aylesbury,
Bucks HP22 SEP,

DODOHD

5-11 APRIL 1984



Computer Swap
01-437 4343

Free readers entries to b

or sell a computer.
Ring 01-437 4343 and give
us the details.

Dragons for sale

DRAGON 32 2 joysticks 3 cariridges 1
tape + games book and mags E120 or
swap for Honda CB100N molor bike
Phone UXBS2776 after 4 pm and ask
for Steve.

DRAGON SERIOUS SOFTWARE,
dalabase, commaercial accounts, homs
accounts, calc/cashfiow oMers for all
five or may splil. Phona Southampton
813481,

DRAGON One year old. £100.00 of
books and software. Dasm/Damon car-
fridga, forth language, joystick, many
maching code routines on lape.
£120.00. Ascol (0990) 23275,
DRAGON 32 machine code programs
from Microdeal, Softek, Dragon Data
oic., with full instructions, worth E300.
For oply £35. Send SAE lor list. T.
Mohammed, 3 Lois Place, Blackburm.
DRAGON 32 as now, new cassafte
rmacordar £40 ol a'w inc. word processor
+ parsonal finance program. £160. Tel:
Livingstone (0506) 32435

Ataris for sale

ATARI VIDEO GAME 13 carlridges
keypads extra saf 1 paddies, joysticks
all fitted in wooden console £75.000 or
swap lor Spectrum. 022 14 68 021
ATARI B00XL with one game cartridge
as new. £150 o.n.0. Homchurch 50031
ATARI 800 48K + cassette, books,
programs, joystick 18 months guaran-
tpe £200. Mike (0904) 798416
ATARI T.V. GAME with 6 carridges
£80, Tel: (0375) 70623 afier Gpm
ATARI 800 48K disc drive. Tharmal
printer, 25 rolis of paper, 10 discs, all
manuals, synthetic voice, sw. 5 monihs
old. Immaculate condition (Boxed)
£600. Tel: 0703 789514,

; ZX81s for sale _

16K RAM PACK (SINCLAIR) for ZXB1
+ Psion 16K Flight Simulation + 1k
Sinclalr games tape only £8.95 inc p&p
Tel: 0444 412275

ZX81 16K 7 software cassettes good
tites all leads and manuals included
£50 0.n.0. Tal: 2335729 Wolverhamplon
after 5 pm '

IX 81 CARWB home affered to an
umwanted Tk ZXB1 in good working
condition. Will pay £15 Tel: 01-874 5136
ovenings and ask for lan

16K ZX81 Typewriter, keyboard, 408
graphics rom mathes board, sound
generalor, Joystick interface Quickshol
Joystick £100 of S/W sale for £100. Tel
01-300 5018 after dpm

ZX81 18K fuller keyboard + 25 games
foider of information on ZXB1. £60. Tel:
Chobham 7555 after 4,15,

16K ZX81. Fuller k'board, E50 of cas-
sattes and books. £85 ono, Tel; 01-942

8640,

16K ZX81. Fully keyboard. 133 prog-
rams on paper. £20 of 8/'w, 30 mags inc:
Sinclair User. Offersl or will awap for
CBM B4 accessories. Tel: 051 677
8585,

16K ZXB1 with ZX Printer and various
books, leads and power supplies. Prica
E75 ono. Tel: 01-533 2444,

16K ZX81 plus File 60 keyboard plus
printar plus black and white television
plus lape recorder plus manual plus fiva
cassates. All leads, Greal Starter pack
only £80, Ring 01-428 5065 evenings.

Commodores for sale

CMB 64 WITH Disc Drive over £700
sw. Ona month old, Programmers
raference guide incl. £370. Tel: 0832
224733,

VIC 20 & C2N CASSETTE. 16K ram
pack. Beginnars guide to basic. Adven-
tureland carridge. Vic Revealad and
various s/w. Hariow (0279) 416138 afler

Bpm.

VIC 20 16K and 3K ram, tape deck, 3
rom canridge and lots of s/'w and Amber
Printer, plus joystick. Wil sall for £130.
Office hours 01-580 4741 ext B2 or
Ashlord (Kenl) 20228 evenings after

Bpm.

VIC 20 BOXED. Hardly used £60.
Introduction to Basic Part land | E15 or
£8 each. Phone Pelerborough 241 943
avensw-e,

VIC 20 AND TAPE Recorder, good
condition. £100. Tel: 01-361 4894,
VIC STARTER PACK Vic 152 printer
monitor and programming aid car-
tridges, Basic programming course part
2, Programming Manual and 3 books.
All guarantead for £300. Call Moham-
med 01-897 6118,
ADAPTOR FOR Jat Pac on Vic 20. Tel:
Reading 302 131.

COMMODORE S'W sale or swap.,
Cassetle cartridges. Tel: 01-807 8964,
CBM VIC 20 and 2 cartridiges and £20
worth of mags. Excellent condition, £60
ono. Tel: D443 682120,

C 64 SOFTWARE. Dr Watson Assam-
bly language for Beginners £10. C84
Educational revision mathematics, phy-
sics, chemistry, biology, hislory,
geography, english E5 each, CBM
Assambler Tutor £20. Tel: 0222 865067
after Gpm.

VIC 20 + 8K RAM machine code

monitor, carridges, Chess, Ral-race,
Jelly-M, Super Lander casseties, Matrix
Jat-pac, Wackey-W, Krazy-K, Prog rel
guide manuals, magazines. £125 ono
or swap CBM 64 cash adjust. 49 Baach
Avenue, Brentford, Middlesex TW8
BNC.

COMMODORE 64 C2N recorder plus
22 top games, including Chess, Intro to
Basic, B weeks old, still boxed. £200
Phone Purfleat 7488,

VIC 20 with lots of equipment Including
cassele deck, any reasonable olfars
accepted. 01-660 6007. Ask for
Sheldon,

VIC 20 and data set 4 cartridges,
Arcadia, Bewitched, Whacky Waiters,
Space Freaks, Space Storm, Space
Rescue, Cosmic Baltle, joystick,
Mastering the Vic 20, two program
books, sell for £150 ono. Tel: Derek
(Coventry) 543 764.

Spectrums for sale

SPECTRUM 168/48k software for sale:
Softek's amazing full, fioating point
basic basic compiler,.. £14; Horace and
the spiders... 14, Dk'ronics' Cen-

... £3. Telsphone Andrew on
Huntingdon (0480) 54237 after Spm.
SPECTRUM software guaranteod per-
fect, Including zzoom, espionage is-
land, quest, diddums, suparchess, VU-
3D, m. codar, escape, meleor slorm,
and fiva others. Worth £88, quick sale
for £52. Tel (James): 01-422 1204 (after

7pm)

‘CHEETAH' SPECTRUM RAMPACK
for sale £20 o.n.0. or swap for Z-X
printer Saltech 3181

16K SPECTRUM, Boxed as new with
Kempston joystick, compatible cassette
player and £50 software. Worth £200. A
snip al £95 postage paid. 9 Woodiey,
Lafat RAF Scampton Lincoln, Lincs LN1
271D

MANY ORIGINAL Spectrum tapes for
sale Inc laser snaker, chemistry Q'
level, paiter physics 'O level, Flight
Simulation and many others £2.50/
£5.00 each. Tel: 0342 26560 after 4pm.

Acorns for sale

ACORN ELECTRON — axcaflant con-
ditlon. Still under guarantes £50 of SW,
Sub use group £200.00, Tel: 021 443

0940,

BBC MICRO model 3. Brand new +
axira rom chip/Fourth. Other Rom S/W.
+ games, All boxed. £390 ono Newcas-
tle (0632) 737654 anylime.

ACORN ATOMB fully expanded Tool
kit. Rams fitted ovar £100 of Acorn SW
£75.00 (0358) 21653 eves.

BBC B 1.2 o/s books include advanced
guide, assembly programing Iapes: inc.
Utilities, chesa and games. Extra books

+ B-Bug magazines £300.00. Tel 01-
515 9337.

ACORN ELECTRON with BBC data
recorder compuler manuals + leads
sell £200.00. Tel: 0274 B17467 after
Spm.

For sale

48K SPECTRUM, full size keyboard,
printer and paper, Kemstona type
joystick, 110 interface, lots of softwar
inc Hisoft Assambler, Mags. and M/C
Book £200. Phone: 021 650 3251,
SPECTRUM’S TOP software 1o swap
or sell. Send SAE for list or just your
swap |ist. Plenty utilities and games.
Write 54 Park House, 314 Seven
Sisters Rd., London N4 2LS,
SPECTRUM SOFTWARE quill £5.00,
Valhalla. £5.00, snooker, sntattack,
quest, £2.60 each, zipzap, mined out,
Schizoids, £2.00 each, bunny plus
ETA £1.60. R. Martindale, 28
MeMinnis Ave, St. Helens,
Mersoyside WAS 2PN,

ZX SPECTRUM with Printar ZX
Interface 2 lots of s/w inc businesas
siw, £220. Tel: 01 891 0717 anytime
after 5pm.

SPECTRUM 48K mint condition
manuals & mags & books & £56 of
software and sound amplifier & tape
recordar & oll leads worth £250 sell
for £160 Tol: 01-348 0928,

ZX PRINTER & kempston |oystick
wanted for spactrum — will pay Y&
price. Tal: Reading 661407,

48K SPECTRUM & E400-£600 of s/'w
inc: The Ultimata Series & Hobbit,
Vahalla. £180.00 or swap for CBM 64
Tel: 01 553 3571.

SPECTRUM MICRO-DRIVe for salo.
Includes micro-drive, 3, Cartridges,
interface 1, RS5232 cable. Series
offers only to R Mulrooney 4, Rob
Royd, Gilroyd, Barnsley, South Yorks
S75 30E

CBM-64 SOFTWARE for aale or swap
titles includa china minor bluemax
E.G.C. Tel; Chelt 580199 evenings ask
for Robert White.

VIC-20 PLUS C2N recorder, Arfon
expansion unit, 16K mamory,
VICMaon, Programmers Aid, Super
Expander cartridges Games and
books, Sell for £176. Tal: 01-56889302,
VIC 15 is printer. Suitabla for CBM 64
1 spare ribbon, manual, corrections
working order E160. Tel: 01-8403610.
VIC 20 & CRN cassetta recarder, still
boxed, alin, moda attack, tha country
cartridges, Paratroopars, Frantic, and
lots more sw. £100. Huddersfiald
(D4B84) 34389 after Spm.
COMMODORE 84, Simons Basic,
Cassette, Books E230 ono. Tel:
(Tonbridge) (0732} 381820,

CBM 3032, 3022 printer, 2031 disk
drive, keychip, toolkit, disk-o-pro

COMPUTER SWAP

COMPUTER SWAP

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

Computer Swap entries are li-
mited to 30 words. Either fill in
the sccompanying form and send
to Computer Swap. Popular
Computing Weekly, 12-13 Little
Newport Street, London WC2R
JLD or telephone (1437 4343,

All software offered through com-
puter swap musi be n original
condition and for private sale
only.

L e S et Y LR A Rl P eSSy LA Sl B

Address ...

R R R R R SRR SR

T P P P T TR T R R R R R L L

Telephone..........

Warning: It 1s illegal to advertise
pirated software.

e T T LT T LI LTI T T R T R P T PP TR L T PP O
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pascal, books, loads of sofwware
including utilities, gamas, business
and graphics £700 ono for guick sale.
Tel: 01-668 7167 eves.

CBM “Pet™ 4032 plus commodore
tractor printer. All looks like new!
Must sell acapt £626 ono including
software and cables. Might split.
Delivery arranged most areas. 0244
676717,

VIC-1515 printer plus papar £178.00.
{For VMIC 20/CBME&4). VIC 20
programmers aid cartridge £26.00.
VIC 20 machine code maonitor
cartridge £26.00. 3-slot motherboard
£16.00. Tel: 01-648 4017.

VIC 20 starter pack (cassetts intro to
Basic 1 4 games) plus. Joystick books
atc £120. or swap Atari System of
simular or 800 + cash Rochdale
(0667) 383816 guarantaad till Juna.
Vic 20 CARTRIDGES gorf and star
battle gore 8. Star battle £7. Also
wanted 16K ram. Send to 12,
Derwant Ave, West Auckland Bishop
Auckiand, Co Durham Tel: 832305
EIGHTY POUNDS of Commodore 64
g'w inc. Introduction to Basic, Manic
Minor, Dancing monster all for
£40.00. Tel: 0566 71802,

ORIC 16K siill under guarantee, 4
games, 1 tape copler — £B80, Tel:
01-552 3863 aves. (Ahmed Patel).
240 CHANNEL CB+ aerial and power
pack. All worth over £130. Swap lor
printer for CBMB4 or a 48K Spectrum.
Please phone Norwich (0603) 408534
or will consider reasonable offers.
CLASSICAL GUITAR very good quall-
ty for swap or sales. Tel: 0272 40524

{Bristol).

SHARP PC1500 with cassaltefinter-
face/printer, manuals, PSY. Perect
ordar £130. C.J. Dent 44, Mill Road,
Wateriooville, Porismouth, Hants PO7
TAS after Spm.

MICRO DRIVE + Interface with 1 extra
cartridge. New offers; Tel: 01-381 1410
eves. Buyer collacts.

FOR SALE: William Swart Speech
Synthesiser lor , As new E25
plus £1 p+palso D.K. Tronics Light Pen
for Spactrum £10 post free. Phone 0226
B2645.

SHARP MZBOK 48K, monitor, cassetie
unit, dust cover. Basic, Forih, many
games and ufiliies, manuals, user
notes and Sharp books, £150. Tal:
Derby (0332) 668033,

KEMPSTON INTERFACE and quick-
shot joystick for Spectrum £17 ono,
Commodore VIC-20 reference guide £7
ono. VIC-20 Jetpac £3.50, Space Jousl
£3.50, Spectrum Arcadia and VU-File
£3 each. Mr O'Donnell, 5 Worthingtan
Close, Runcorn, Chashire.
INTELLIVISION CASSETTE with race
synthesisars + 12 cartridge. £180 ono.
Tel: 01-583 1586

SHARP PC1500 Pockel Computsr,
cassatte interface/colour printar, K
Rampack. power supplies, manuals,
cage, All issues status 1500 user-
magazine, full details of machine code
instructions, €150, Tel: 051-480 9842,
TELETYPE FOR SALE. Immaculate
ASR 33, only 90 hours use and with
manuals, can be interfaced, only £70,
Phone Kim 01-673 6735 after 8.30.
SUPERBRAIN QD 1 4Mbyte compuler
£1200 and Microling B3A printer £300,
bankrupt stock, all 1 year oid and less
than hall list price. Tel: 024976 601.
2X MICROCLINE £55 ono with car-
tridge. Tal; Brantwood (0277) 222084,
ZX PRINTER 2 months old with metal
spindie £38. Tel: 881 0341, N22.
LYNX 48K, as naw. Includes all leads
and user manual, Adveniure
Tape, Lynx computing book. £150 for
quick sale, Tel: (0244) 372338 (after

6pm).
TASMAN “CENTRONICS™ parallel

printer interface with suppon software.
Brand new, ideal for ZX Spectrumn. Only
£35 Atan Tumbull, 85 Vicarage Road,
Cale Grean, Stockport, Chashire SK3
8HL.
MICRODEAL JOYSTICKS for the Dra-
gon 32, unwanted gift, £10, buyer
collects. Tel: 01-300 3835,
T169 14A axtended basic moduls plus
threa game casseltes — Sengoko Jidal,
Migsion 89, Sourcars Castla, £20 ono.
061-338 2350 (avaes only).
48K LYNX COMPUTER compatable
cassetta recorder, games tapes, Lynx
user mags, Lynx Manuals, all leads
and ZBO0 Processor Programming
Manual. £180 Tel: Luton 25245,
FOR SALE CENTRONICS Interface for
CRUB B4VIC20. Inc: a/w E£27. Accept
£20. Inc postage in UK. St Albans
203

61203.

AQUARIUS COMPUTER SYSTEM,
includes keyboard, data recarder,
mini expander, 16K ram cartridge, &
software, brand new, still boxed, just
£135. Tel: Farningham, 2456 any-
time.

ZX PRINTER printer for sale with
several rolls of paper £30 Tel: Craw-
ley (0293) BA3429 evenings only.
SHARP MZ-80A with software, date-
base and book. Nine months old.
Good reason for sala £399. ono. Tel:
Northallerten 774277,

TRS BO 18K |evel 2, + monitor.
Joystick. Leads. Books and tapas —
£126 Tel: 01-788 2569,

TRS-80 | lavel Il 16K. For sale £120
ono. Tel: (0437) 890883,
COMPUTER PRINTER PAPER. Plain,
tractor feed 104in. wide. Over 1000
sheets fanfold. Brand new. £8 Alan
Turnbull 65 Vicarage Road, Cale
Graan, Stockport, Cheshire SK3 BHL.
FOR SALE Aquarius home computer
4K 16 colours sound plus mini expan-
der & two games cartridges utopia &
Astro smash all new at Xmas £80 Tal:
Malvarn 068 45 2234,

SPECTRUM 48K Hobbit, Trader and
Valhalla. £25 the lot or £9 each. Send
to 74, Willerslay Avenus, Sideup,
Kent or Tel: (07) 300 6801.
SHARP MZBOK 48K memory plus
languages and programs inc word-
pro £225. Tel: Bristo (0272) 791972
evenings.

WORD PROCESSING system (Com-
muodores Enax script) unwanted pra-
sant (printer + disk drive required for
usa) parfect condition boxed with
manual also six games on disk £65
for both Stanford (0376) 676918.
ORIC SOFTWARE for sale or swap. 5
tapas at £6.00 each. All top names,
Worth £35.00 will swap for ZX prin-
tar. Tal: Wallsend 340462 after
4.30pm. Will throw in book.
WANTED, SINCLAIR spactrum com-
puter at reasonable prica. 16K or 48K
considered. Please ring Colin on
Tunbridge Wells (0B32) 47528, If no
answer can leave message at Tun-
bridge Wells 45838,

SWAP ORIGINAL ATARI cassettes
Zaxxon airstrike magic window or
ACE. for Atari Books like second
compiute book or Atari book of
gamesetc. Zehaus 91 Highfield Ave,
London NW11

SPECTRUM SWOP. “Chequared
fiag™ for “Hobbit" (yours] and
“Chuckie egg” for any "Level 9"
original (yours) please ring 0244
47222 after Bpm with offers.

COMMODORE VIC-20, plus 16K ram-
pack, with CZN cassatte deck, joys-
tick, dustcover and £70 quality soft-
wara, (Viemen, Defenda, Amok,
Scramble, Asteroids etc). one year
old. Still boxed. £160, Tel: Lymington
72738.

SECOND HAND BBC s'w, Specially
games. Tel: 0942 47574,

BACK ISSUES of the Texas 98'er
magazing 1o buy or swap for other
magazines for all types of machine. Tel:
061 765 8824 M/C area.

CBM 64 SOFTWARE to swap disc
owners prefered but not essantial,
01-574 4122 only Fridays to Sundays
inclusive.

CBM 64 DISC and lapa software o
swap Including China Miner, REvenge,
Pipeline, Zoom, Petspeed, Tel: Daveon
01-801 4050 office hours.

ZX PRINTER. Will swap lor 6 game TV

game, Manic Miner, Gridrunner and
Sinclair compatible joystick Intarface.
Ask for Antony on Durham 63216 after
Bpm.

VIC 20 RS MODULATOR. Phone: Laon
Saolent 01-551 739

BBC B. In good condition, O/S 1.2
prefarred. Will offer £200. N18 area,
gi;lga Newingtan), will coltect, 01-254

WANTES SPECTRUM "o lavel” edu-
cational tapes {original) phone Roch-
dale 353915,

SWAP 3D DESERT PATROL, Road-
runner, Horace and The Spiders for
Tranz Am, Ant Attack, and Planat of
Death. Swap Forty educational games
for the Spectrum for Gridrunner. Phone
Moscow 268,

CURARAH MICRO SPEECH for Spec-
trum £20. Contact Angus Wheelar, 38
Bede Road, Barnard Castla, C.
Durham. Tel; Teesdale 37386,
SWAP YOUR UNWAMNTED Spactrum
and CBM 84 software, all tapes must be
original, send SAE for details 1o (PCW)
Kidd, 20 Buckfast Close, Stoka Park,
Ipswich, Sutfolk, IP2 9B8G,

WANTED FOR BBC B twin switchable
40 1o 80 track double sided disc drives
with Acorn disc interface. Tal: 051 420
3462.

SPECTRUM PENPAL wanted, can
swap softwara and hints, sic. Write to:
R. A Kidd, 20 Buckfast Close, Stoke
Park, Ipswich, Suffolk, 1P2 98G.
DRAAGON SWAP. Exchange your soft-
wara for £1 each tape. Send SAE forlist:
T. Robin, 101 Canterbury Way, Thal-
ford, Noclolk.

SPECTRUM SWAP, Atic Atac, Orbiter,
Traxx, Transversion, Ground Attack,
Frenzy, 3D Tanx. Looking for View file
or any other View titles or swap all for
any keyboard. Moscow 269 Scotland,
SPECTRUM 48K (issue 2} for £70. Will
considar softwares. Plaasa write to: M.
Yusol, BE Froghall Avenue, Abardean,
AB1 3D

SPECTRUM SWAP. Exchange your
software for £1 each tape. Send SAE for
datalls 1o Robin, 101 Canterbury Way,
Thetiord.

CASIO FX802P. Any offers under £25
please send to Paul Silverman, 181
Adelaide Road, London NW3 3NL.
SWAP ADVENTURE LAND cartridge
for Gorf. Tel: Scunthorpe BS7401.
SWAP HI-FI TECHNICS SU-V5 amp
{60-+860), Wharledala Lasar 400 speak-
ers, Pioneer P-120 Record Deck, and
Sansul D-95 cassefts, (£500), for
Cyborg + GP100 or similar for Spec-
trum. Ring Bamsley (0228) 387851.
SPECTRUM SOFTWARE, swap or
sell, most leading titles, all originals.
40% off, Inciudes Stonkers, Alic Atac,
Zzoom. Send for detgils with SAE to:
Scott Hedges, Manor, Clayesmore,
Blandford, Dorset

VICMON. Swap stamps cal value E50
min value 25p or £20 cash, Aylesbury
B5037 any time. Stata wants.
STACK 40/80 Column card for Vic 20.
Musl have full instructions and in work-

ing order. Can manage up to £50 for the

Marris meets the Bikers. Will best
offers. Ring David (0734) 661401
(Reading).

QL for W de

Ei?é. anylima urgently.
ATARI VCS, with five cartridges includ-

£500 cash

CBM 64 and tape recorder for £150. Tel
0452 75400 after 4 pm and ask for

Martyn.

ZX SOFTWARE o sell or swap Inc
Hunter Killer, Pool, Valhalla, Hun-
chback, lots more, ZX micro drive order
form, only £10 ono, if intarested tel 550
G804 batween 4—BGpm.

SWAP 2 FM CB's, 1 Fidelity 2001 1
communicator 4001 Including SWR
meatar power pack hombase: and car
aerlals cables etc for 48k spectrum
would consider 16K Tel (0286) 4776.

ADVENTURE

Micro: Spectrum 45K
Adventure: The Knight's Quest
Problem: Please can you tell me
how to escape from the elves camp,
also how do 1 kill the elves?
Name: John Sparrow

Address: 28 The Firs, Daventry,
Northants NN1I 5PX.

Micro: ZX Spectrum 16K
Adventure: Adventure A — Planet
of Death

Problem: Please tell me how 1o get
out of the Mare?

Nume: Trevor Waison

Address: 8 The Cote, Farsley, Pud-
sey, W. Yorks, L5828 5DU.

Micro: ZX Spectrum (48K)
Adventure: Valhalla

Problem: [ can't find the treasures.
Could you also tell me the best
Dungeons and Dragons adventure,
Name: Graeme Lennox
Address: 27 Lyndhurst Road,
Hampstead, London NW3.

Micro: Spectrum

Adventure: Valhalla

Problem: [ can find Ofnir and
Drapnir, I can’t get any further, |
thought Drapnir would open a new
ring road.

Name: Mr J. W. Rundle
Address: 26 Western Road, Alder-
shot, Hants GUI] 3PL.

Micro: ZX8/

Adventure: Inca Curse

Problem: Can not get in remple
door.

Name: Graham Heslop

Address: 3 Hullard Close, Old
Trafford, Manchester 16.
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Almost ol (hie copeis of PCW that you missed can still e Doughl 48 Back wsies 1o only
Slp, including postage and packing
An index af the contenis of the 36 issues pulslished in 198215 now evidlalde from the
Pubdighers for ondy €120, N nciuded lufl detale of a8 the programs. roulines. (i
and rews that you might have missed
S S NN SN SR SN SN (SN SN N S S S — —
I- Planss sand e thi fofowing back issues af 50p each

Please sand me o copy of e 1EE2 PCW Ingex 31 1,20
| enciose o chegque postal order for £ --—

Total £ I

Piiarma

Agdress

|

|

: . |

T o)

MEGASAVE FANTASTIC SAVINGS

COMMODORE

Jet Gl Willy £4.79  Elade Allay £4.80 Hunchbick E5.45
Feghtr Pt £5.28 Death Chase £4.00 Manic Mingr £6.50
Thumder Blue £4.75 OymegaRon ... CEA50  Dinky Doo. .£6.50
Lﬁ'heﬂlu&u'ﬁtihu gg Lumar Jatman .uu rrPtjm 10 Eg
iy i b Pool 5 B ugaied

Fr £8.80 BugaBoo 588 Falcon Patro £5.85
:mi At Eg Hobbil £11.00 me‘er £6.40
schamint 5 HURG £12.28 ] [Hit] E5.35
EskimoEdde ., . BLB0 . Hunchback 85,15 muum:. 5.85
Code Name Mat oo A0 30 And Attack £5.85 Megahiwk E5.60
Tribsbée Trusbse .75 Chucke ... 15.50 ?wonuunn £5.60
Scubi [hve £4.50 Swonkers £4.28 Ry Motant Camal £6.40
Trashrrzan . fA.50 Pyramid... oS SoubaDive. .. 550
Anidroig 1) £4,50  Hunter Kiler £5.95 Mnlor Mania £1.65
Maric irvar EATS Harrier Aftack £4.50 Twin Kingdom vV £7.50
Podio fAES Sl £5.18 Bupa Boo 6. 90
J#l Pack E4.50 Hisds & oy i DTS Hobbil £11.50
Prasball Wirarg B4.75 Pogo B4 48 Mo Wimpy £5.45
Whenlie CA50 Zroom LE4.28 Arcadia £A.25
Bear Bovenr 695 The Snowmarn £5.85 Blapger £6.50

FREE POSTAGE AND PACKING. FAST SERVICE
Pivasy siote Spectrum of Commodore when ordenng, Send cneque PO o

MEGASAVE, 76 WESTBOURNE TERRACE, LONDON W2

YEAR
UNCONDITIONAL
GUARANTEE

A I ETRA LOMG CABLE (60 INCHES)
;.r-:-;df"ﬂ"—‘”u

e
5 SHOTS

et | (7t ?Ll —
wepdl | i

FIRE miron—

gap10 FIRE piTI

ADJUSTABLE
LERGTH
ALUMINI Led
JOYSTICR
CENTRE
ApJusT OR
ECTION
g&:;% Wi
TRIMS

oy e SWITCH

* SOLID STATE OUTPUT FROM JOYSTICE THERE ARE N0 SWITCHES

OW THE JOYSTICK MOVEMENT BUT RATHER USING TWO POTENTIOMETERS
AMD REVELENT SOLID STATE CIMCUTTRY TO GIYE A SWITCHED

QUTPUT TO THE COMPUTER

* THO RANDED OPERATION - THIS UNIT [% DESIGNED AFTER A

RADIO CONTROL. MODEL SYSTEM WITH THE JOYSTICK BEING CONTROLLED
BY THE OPERATOES RIGHT HAND THUMB GIVIME QUICKER RORE

PRECTSE CONTROL AND WITH THE ADOED ADVAMTAGE THAT THE UNMIT

IS ALMOST UNBREANABLE.

* SOLIN STATE OUTPUT FROM & SHOT A SECOND WARID FIRE BUTTOW
T LN Al _['IFﬁﬁf CEND FOR FURTHER DETARLS 2SR il ememie plESE

COMPUTER

MAME
ADDRESS

Sinclair ZX Spectrum/81 users

Are you fed up with pulling the socket svery time you disconnect your maching? The
mast frequent trouble with the Spactrum is breakaga in the Power Lead. We have
now solved this problem once and for all, with the New Epsllon Crash Box! Maln
features are Simplicity, Press Button Action, and L.E.D. Power Indication. »
For less than the price of most games you will receive our GRASH BOX and Fres of ¥
Charge an Epsilon Easy Plot Jotter that contains 100 sheets (Jottars also available as '

& separate Hem) Just fill in the coupon below and send it to:

EPSILON PRODUCTS
Epsilon House, 6 Pencombe Road, Huyton, Merseyside L36

Piease send me: C1Zxe1
L] Grash Boxes @ £6.50 + free easy jotter.
[J Easy Plot Jotter @@ £3.50. plus £1 post and’ packaging.

NAME .........
ADDRESS. ..

Tick for ] Spectrum

ASTROLOGY

Wide range of Self-teaching and Accurate Calculation
Programs for many computers including

48K Spectrum, BBC, Commodore 64, Dragon, 16K
ZX81, Sharp MZ80A/K/700, NewBrain, Tandy, Genie,
PET

Please send large sae to:-

ASTROCALC

67 Peascroft Rd, Hemel Hempstead Herts
HP3 BER
Tel: 0442 51809

by John Billingsley |

How do you interfoce a home-made |
hmck.umppﬂmufullv fledged 1
ro te your BBC compuler? How do you

write the software for stepper motor control and
how can you use the software and a few pennyworth

of componants to get an analogue output? How can you

bulld a cheap eye for robof vision?

Step by step instructions guide you in constructing a wealth of
gadgatry. At the same time you will bulld an understanding of the
principles of digital and analogue input and oufput.

Although he spent @ight years as a Cambridge don John Billin
hasa practical oach lo engineering. His commarcial ns
range from aute-pilots and hospital computer systems lo single-
chip cooker timers and a rising damp
metar

Look out for the Sunshine
range in W.H. Smith's, Boots,
John Menzies, other leading
retall chalns and oll good
bookshops. Dealer
enquiries: 01-437 4343

- O S N N S O S e S e S
Prease send me 0 DIY Robohcs with the BRC Computer af £6.95

each, |lenciose chequelpostaiorderforg_ made payable I
1o: Sunshine Books, 12-13 Liltle Newport Streel, London WC2R LD,

Or phone your order through on Access Mastercard 04-437-4343 l

MNamea
Adidress I
e sunsHing |

He I3 a member of several IEE
committeas, leads a leam researching
Into robolics and is well known as the
arganizer of the Euromouse Mare
contast.
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DISCOUNT PRICES * FREE DELIVEHY

SPECTRUM * ALL TAPES GENUINE *
Atic ARG, ..o

£4.50
Jet Sat Willey.... Elﬁ

F'ball Manager ... £5.95
Snookar(\ﬂmnn] £7.95

Computer War..., £5. 95
ﬁrnuohlr{\ﬁskm} £7.95
£4.95

Bongo
Chanot Race ....... ES.85
S Vader/B.Run... £5.95

Wizard +

Night Gunner
Fightar Pilot ¥
Trashm Mam:h'lmsr
Orion Hunchback ..
Tribbie Trubble ... £4 95

Thunder Hawk ... £4.856
Groal Detectives £4.95

Chess :Buﬁm},. : &gg

CHEAPEST SOFTWARE EVER

COMMODORE 64 AAF Dur

SPECTRUM RAPF | Our HOBBIT

TSETWILLIE £5.685 pfm MANIC MINER .
igncnmc Al FALCONPATROL ... ... as u..uu
BUBABOD .. ieice s REVENGE MUTANT GAMELS
w“::buméﬁ'"" e SIRENCITY e
e PURPLE TURTLES . £795 E8.39
JETPAC ... VORTEX RAIDERS ... £7.00 ES.55

j TWIN KINGDOM VAL LEY

HALLOF THETHINGS. . £7.50 £5.49 GUEST OF MES

NEQCLYPS.

All tapas guarantesd genuine. + 50p par tape posiage and packing mus! be added
For full list send SAE (o

BARGAIN SOFTWARE
10 MELODY COURT, STONEHILL ROAD ESTATE
LONDON W4 SAW TEL: 01-995 2763
For comprehensive catalogue for all popular machines

SPECIAL OFFER

@ BBC MODELB......cccccnnnmssnmsssnmnssanerasessss £379.00
Above, with Compatable Cassette Rec......... £399.00

® DRAGON32........c00s sesssisnssasasss £129.95
® COMMODORE64.........coconnininsninsarasnsnssss £189.95

Plus large selection of softwnra and accessories
All offers subject to availability

VIDEO GALAXY

293 CHISWICK HIGH ROAD
LONDON W4 4HH
Tel 01 994 4947

5-11 APRIL 1984

ZX SPECTRUM ACCESSORIES

SPEEDYLOAD: Halve your waling tUma| This shor pr unlunynum’ln-ldllm

baudan a normal cassefta recorder. Easy to use. Cissetie (45K) .

NMS TAPE CONTROL: mwnquenmpuqum!ommm-mlwﬁmmumn

sion ‘rmalmhmymusu Hmlunmu:woﬂmmnm

awl of one o ono of twd from kaybeard or from within

using simpsa BEEP commands. Buill- mm pplmq: with wolurme conirol, SAVEL

rm.mﬂmmmnforwrﬂ [ Smaribhchcm mmnmboddat
. £23.45{P&PE£1.50)

- £
W;Eg‘ AMPLIFIER: Souﬁbonm ‘-'olmmnlml black case ., £8.95 (PAP a‘u:]
douﬂ&pohmnsm:n;
£27.95 (PAPLY 53
[ the TV sarial; with lead o TV .
TIPEHE.\DBAREC muonuumm 'E‘IJE hﬂaﬂahgnmmﬂlm
cassatts with instructions, ﬂIﬁ P -cleaning cassetl
£19.95 (PAPE1TS)

CASSETTE RECORDER: Maina/batiary, Spactrsm
Lﬁm Maing sxtansion, 121, twin umk.ur £2.99 (PAP £1); 6 ‘idoo/ nenal extendes,

Wrmm £1.45; 4N cassetle leads, two, El_ﬂ-

BLANK ASSETTES: Pack of 5, with cases: C12-£1.99, CAO-E1 [Flepa
CASSETTE LABELS: Blank white, sefi-adhesive, 50 for £1.10, 100 for £1.85
Add 40p min PAP, or as shown, Nlmm Send SAE lor delails
MNESS MICRO SYSTEMS, 100 Drakies Avenue, Inverness IV2 3SD

= HUGE DISCOUNTS OFF MOST COMPUTERS
12-PAGE CATALOGUE, INCLUDING:

HUGE DISCOUNTS OFF MOST COMPUTERS — 12-PARE CATALDGUE, |NCLUDING:

SPECTRUM RSP  Our Price
Atic-Atac [Lithmate) £5 50 £4.25
Omegi Run (CAL).. £5.95 £4.50
Daath Chase (Mic 6,05 £4.95

COMMODORE 64

£7.00 £5.00
5,50 =1 ]
£7.90 £5.90
05.85 £4.50
Bozy 495
Loggit (tmagine} ... £4.50
Hungary HOMCS .., — ... £4.50

CWO PAP 55p 1 Tape, 2 of more PG‘JI Fru SAE far 'ri-mnunluhuw
of software lor most compulans, lo:
DISCOUNT SOFTWARE., 45 Brunswick. Bracknell, Barke

RUN

e B3 FUE T
FOR 48K SPECTRUM &

COMMODORE 64

SUPER SAVERS

SPECTRUM COMMODORE 84
CLASSIC ADVENTURE £6:10 FLIGHTSIMULATOR  £8.70
HORBIT £13.10 HOBBIT £13.10
ALCHEMIST £4.80 CRAZYKONG £6.12
SKULL £6.10 FABULOUSWANDA  £6.85
GLUGGLUG £5.20 OMEGARUN £6.95
FREEZBEES £5.20 FLYING FEATHERS  £6.12
FOR COMPREHENSIVE CATALOGUE
Send SAE to

16 COATES CLOSE

LAWTON LTD BRIGHTON HiLL

BASINGSTOKE RG22 4FE
e e e m———

59



R =
MONEY MAKER

If I Had a Milfion is the latest in
Phoenix Softwares Arcade/
Adventure packages where
you must do well enough at the
first to ever be able to start on
the second.

This one is actually a depar-
ture from their tradition of one
machine-code arcade game
and one adventure.

I Part 1 the ‘action’ involves
twa or more people playing a
sort of computer equivalent of
monopoly — you have to buy
and sell properties and flirt
with-the stock market.

IF LHAD A Al

MIUELION

If you manage to win over
£20,000 at this point you will be
given the start code for Part 2
which is basically a financial
simulation game¢ where yo
must invest in property and
shares. Both games are fun
and I thought the financial
simulation was one of the best
such games 1 have played.

Program If I had a Million
Price £9.95

Micro Dragon

Supplier Phoenix Software

Spangles House,
116 Marsh Road
Pinner,
Middlesex,

ST AR i e
GOLD MEDAL

Latest in the continuing adven-
tures of the Piman is Olympi-
mania in which our hero gets to
try his hand at a number of

sparts.
Actually, with the exception

of swimming, it turns out that
the Piman's varions
approaches o the different
sports are surprisingly similar
— somehow they are all re-
duced to running and jumping
over obstacles. After each
stage the cager Piman is
greeted by cheering crowds.
The (very long) anthem on
the reverse side is full of mean-
ing as to the true philosophy of
the Piman (Martin Luther King
seems (o be involved).

Program Olympimania
Price £t
Micro Specirum
Supplier Automata
27 Highland Road
Portsmouth
Hanlix

L
CITY STREETS

Hewson Consultants had a
minor hit with 3D Seiddab
Attack on the Spectrum and so
they can hardly be blamed for
bringing it out on the Dragon
as well.

The game involves patrolling
the latticed streets of a city
trying to rid it of various kinds
of unpleasant alien. The
strength of the title lies in the
realistic perspectives.

The screen is split into the
view from the cockpit showing

)30 SHODAB
ATTAGK

the city and a radar scope
showing the positions of the
various aliens,

Given the poor reputation
the Dragon has for graphics
this version of the game is
surprisingly close to the origin-
al — proving once more that
poor programs often are the
result of bad programming.

Pr?gram 3D Seiddab Artack

Price £7.95
Micro Dragon 32
Supplier  Hewson

Consuliants

568 Milton
Trading Estate
Milton

Abingdon

Oxon OX14 4RX

[ ) e B
FAST RUN

Until recently if you wanted to
compile a Commodore 64
program you had to rely on
Petspeed, which although
effective, is pretty expensive,

An alternative comes from
C.P. White whose Basic Com-
piler 64 offers many of the same
features as Perspeed but appar-
antly runs faster, and costs
£34.50.

Using the program, most
Basic programs can be speeded
up sixty times — there are &
number of small limitations as
to when the program can be
used,

The thing about the Com-
modore 64 is that it is casy,
using the graphics and sound
hardware, to write programs
that look professional — it has
always been the run time that
has let them down. CP White is
asking for no more than a men-
tion on any commercial prog-
ram that has used its compiler,
which seems reasonable.

Program Compiler 64

Price £34.50

Commodore 64

C.P. White (Services)
54 Northfield Avenue
West Ealing

London

Wi3 IRR

Micro
Supplier

New Genera-

tion used to have a
reputation for technically bril-
liant but not necessarily very
playable games. It was as
though the energy that went
into one eclement left little
spare for the other.

With its latest release Trash-
man, though, both aspects are
perfectly balanced. Not only
does the game look good but
it's very compulsive as well.

The idea of the pame is to
collect the bins from an every-
day suburban street — beauti-
fully illustrated in high-res de-
tail and complete with green-
houses and estate cars (you can
imagine everyone inside the
houses eating their museli and
drinking their Pina Coladas

whilst watching Channel 4).

The Bin Man must collect
the dustbins one by one, taking
them to the refuse cart which is
slowly moving up the road and
then return them to the houses.
Doing this without treading on
the grass will, more often than
not, result in the owner of the
house appearing at the door
and offering the bin man a tip
for various services (some
slightly suspect morally).

Tips (financial incentives not
rubbish tips) are useful because
they prop up the honus time
which is constantly ticking
away. Fail to empty the re-
quisite number of bins in time
and you are fired. Getting the
bins often involves crossing a
busy road — shades of Frogger
as you avoid the traffic. Walk-
ing on the grass not only loses
you your tip, it also unleashes a
ferocious dog that snaps at
your heels — if you get bitten

GARBAGE IN, GARBAGE OUT

you'll walk with a limp so losing
more time,

Later levels have more bins,
more traffic and, occasional
pubs in which you can drink
and gain moré points. Drink
too much and the binman be-
comes almost impossible to
control lurching from side to
side.

Technically the game is su-
perb with smooth scrolling and
movement. My only quibble is
the slightly juvenile nature of
some of the ha ha comments
which appear at the bottom of
the screen.

Other than that it's
wonderful,
Program Trashman
Price £5.95
Micro Spectrim
Supplier New Generation

16 Brendon Close
(Ndland Commaon
Bristol B515 6QE
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CREATIONS

Screenplay is a new company,
partly owned by Dave Patter-
son, ex-partner in Silversoft.
Its first release is an Animator
program for the BBC — soon
to be followed by one for the
Dragon.

The program is actually a
sprite designer, although witha
number of additional features.
The size and number of sprites
you can have are inter-
dependent — with a standard 8
x B layout you can have 63.

The sprites can have all 16
logical colours. A eollision
checking routine is built into
the system and full error re-
ports are also provided.

There are essentially two
sections to the package. The
first enables you to design the
shapes and is called Creator.
The second turns the designs
into machine code information
that can be loaded into your
own programs (Basic or
machine code) — the Com-
piler.

The instructions are fairly
simple and there is a demo
program written in Basic which
illustrates the impressive re-
sults you can achieve.

Program Animator
Price £11.95
Micro BBC B

Supplier Screenplay
134 8t Vincent Street
Glasgow G2 5/U

PSSR o 1|
SNAKING

Cobra is the first independent-
ly released program for the
Memotech MTX machine. It is
surprising that there haven't
been more programs released
for this machine — its graphic
and sound possibilities are
good and I didn't think it had
sold that badly either.

It isn't the most original
game you'll ever see, in fact it’s
a version of Snake where you
move the cobra around the
screen cating various kinds of
fruit whilst avoiding walls and
rocks. Each item you eat
makes the cobra longer so the
chance of it bashing into some-
thing becomes so much the
greater,

Not a masterpiece, but an
independent MTX software
company has to be good news
for owners of the machine.

Program Cobra
Price £6.50
Micro Memotech MTX
Supplier Xaviersine
Software
Midsamer
Bath
Avon BA3 2DL
IR £

INSTRUCTIVE

100 Programs for the ZX Spec-
trum costs £10; from this slim
evidence we can deduce one
major thing — the programs
are not going to be very
wonderful.

On the other hand, this
doesn’t mean they will be com-
pletely useless. Of the programs
featured here a fairly high
proportion are either reason-
ably entertaining or reasonably
instructive.

Programs range from pames
like Mastermind and Tennis,
utilities like Travel costs and
Pie chart to mathematics prog-
rams like Vectors and Polyno-
mial multiplication. A booklet
comes with the package and
explains the main features of
each program. Probably a good
buy for the new Spectrum own-
er just wanting a good idea of
the kind of things his. or her
machine can do.

Program [(¥ Programs For The

Spectrum
Price L£10.00
Micro  Spectrum
Suopplier Prentice/Hall

o6 Wood Lane End
Hemel Hempstead
Herts HP2 4RG

[ E¥ SIS
STUNNING

Blade Alley is a version of the
Buck Rogers arcade game for
the Spectrum. More precisely
it's a superb version of the
arcade game.

Describing the game is likely
to reduce it to the banality of
most other programs; you con-
trol a fighter — you must avoid
and shoot at various different
aliens.

That said, the graphics are
stunning, using some clever
techniques to give the impress-
ion of hurtling through space in
three dimensions. The spin-
ning and bouncing aliens seem
to come from the far distance
and grow threateningly as you
rush towards them. Like Zaxx-
on your spaceship leaves a
shadow on the alien landscape,
adding to the illusion.

. I

Blade Rliey

There are six different
screens of action and the game
will work with both Kempston
joysticks and Currah micro-
speech although not, if they
think about it, at the same
time.

Program Blade Alley
Price £5.95
Micro Spectrum 48K
Supplier P5S
452 Stoney Stanton
Road
Coventry
CVo 5DG
S SOS T DR |

WORD PLAY

With the launch of the Atmos
complete with proper
keyboard it's likely we’ll see a
lot more serious software, In

the first instance — since they
have access to the technical
information — from Tansoft.

Auther is a word processor
for both the Atmos and the
48K Oric. Although it is one of
the first I have seen for the Oric
it looks excellent. The main
reason for this being not so
much the range of facilities and
ease of use, as the way it can be
readily altered to work with a
wide range of popular printers,
sending control codes, etc.,
without any problems.

The manual is full and clear
without being excessively com-
plex and the whole package is
1o be recommended.
Program Author

Price £14.95

Micro Oricl Aty

Supplier Tansoft
Units | & 2
Cambridge

Techno-Park
Newmarket Road
Cambridge CB5 8PB

E=iats S s Al
DES. RES.

What games there are still
being released for the ZX81
are tending to feature high-
resolution graphics making
them, apart from celour,
visually very similar to some of
the simpler Spectrum games.

You can now get a program
to help you use high-resolution
in your own ZX8] games —
Odyssey Computing’s High
Resolution Graphics is not the
first such package but it is one
of the most straightforward to
use,
Other than 16K the standard
ZX81 is all that is required the
new high-res commands heldin
Rem statements within stan-
dard Basic.

High Resolution
Graphics

£5.95

ZX81 (I6K)
Odyssey
Computing

28 Bingham Road
Sherwood
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Ultimate goal

tis a new sort of adventure game —in real time

yel — and after many months I'm still a
hopeless addict questing for the glorious ullimate
goal, Al the start of Interface Adventure you find
yourself not in the conventional cavermn oOf
dungeon, but in a dusty office littered with books
and typewriters. Instead of the usual source of
light, there is a Commodore 64. >

Your mission, should you choose lo accept it,
is to print oul your sense-shaltering programs
and deathless prose in suitable format for
computer magazines, thus assuring you of fame
and riches if only the editors display areasonable
gullibility. Unfortunately, the powers of E_wl hqva
sel barriers in your way, and their foul emissaries
Creditcardlimil and Bankmanager bar the prim-
rose path to the computer-hardware shop. What
a challenge!

After an exciting period of searching through
the office’s 2,304 locations, all filled with junk and
old computer magazines, you are lucky enough
to discover a magic lalisman 1o aid you. It is a
batlered TRS-80 "Line Printer VII" left over from
days of yore when the world was young, pigs flew
everywhere, and a Tandy Model | wasn't a bad
machine to own. Il is the work of a moment to
think “Aha: RS-232!" and command the goblin
hordes of Commodore to supply the relevant
interface. _

The game then hangs up for two months solid,
a cleverly realistic touch. Eventually you find
yoursell in a low tavern being lold al length about
the heresies of the dread RS-232 cull, of
nameless abominations and loathsome,
obscene rites like the Sussing-Out Of Parity and
the Preparation Of The Special Cable, all so
fearful and eldrith that hastily you instruct the
Gommodore goblins not to bother.

Instead, led on by & hint from that tavern, you

consult a wise old dwarf at Ihe Tandy centre, who
swears 1o you on a stack of ritual floppy discs this
high that the printer's TRS-80 parallel interface
and the Centronics interface have a deep
spiritual oneness. It is the work of mere hours to
lake a high-speed InterCity dragon to the faery
land of Tottenhamcourtroad, where legends say
the streets are paved with Centronics interfaces.
In fact they are paved with paving stones, and
you wear out several shoes belore wresling the
fabled interface from ils learsome Guardians,
who inflict severe flesh wounds in the region of
your wallet.

Back in the office labyrinth, you triumphantly
link up your system and list several programs.
You solve the intricate riddle of how to make your
Centronics driver routine work with the Forth
cartridge picked up on your wanderings, and
pridetully use bit-mapped graphics to construct
the sacred £ sign the printer lacks. There are a
few difficulties, like a tendency to omit the first
character of every twentieth line or so, and once
in a while to stttuttiter slightly, but you feel a
sense of achievement. Why then is your score 50
strangely low? Only when you try your Easy
Script word processor do you realize that the
adventure has hardly begun.

Infearand trembling you load Easy Script. You
select Centronics outpul. You lype "Testing” and
dump this cosmic message to the printer, It
prints: “TTT Teeeessssitttiiinnnngggg”. Let's
draw a merciful vell over the next few hours,
noting only that the magic words you pronounce
do nothing but blister the keyboard and cause
birds to fall lifeless from the air.

Again you veniure into the intricacies of this
fantasy world. The High Priestess of Commed-
ore Software (despite her cult's reputation for
obduracy in lands far across the sea) is kind,
offering runic diagrams of user ports and other
things besl not named: she opines that the
printer or the interface must be to blame. The
Tandy gnomes suggest that the computer or the
interface must be to blame. Aztec Software,
awesome makers of the interface, are myster-
iously silent.

The adventure now takes a serendipitous tum,
when, desite your three missives cancelling the
order and asking for your gold pieces back, the
mighty Amulet of RS-232 arrives from Commaod-
ore. Filled with hope, you bodge up some
conneclions which seem cabalistically OK, and
write words of power into the CBM-64 command
and conlrol registers. The printer speaks! It
speaks in tongues. It looks like Serbo-Croat. . . .

Interface Adveniure. You really must try it; it's
so addiclive. The game of a lifetime.

David Langford

Number two across

Puzzie No 101
Here is a crossnumber puzzie, in which numbers
rather than words have to be fitted inlo the grid.

Clues: Across — (1)A4"B, (3) B, (4) A; Down —
(1) B® (2) A%

Given these clues, wha!t are the values of A
and B?

Solution to Puzzle No 96
The first step is to determine the number of
handshakes when N persons are presen.

if there are N delegates presenl, each person
would shake hands N-1 limes and thus there
would be N°(N-1) individual handshakes. But,
since each event is ‘shared’ by two persons this
lotal must be divided by 2 to arrive at the number
of actual handshakes: (N*(N—1)/2.

IPLETN=10020LETH=N"(N-1)230LETT =
H*24@LETG =N+ 15@0LETQ=G"(G-1)26@11Q
= T THEN PRINT N;"SH.G5C 78 IF Q > T THEN
GOTO10Q8RG =0 + 190 GOTOSG1G0ON = N +
1 110 GOTO 20

The program determines the number of hand-
shakes when 100 or more persons are present.
This total is doubled and the result is tested to
determine if it, loo, is in the series of numbers that
could be formed by shaking hands in the manner
described.

Of all possible results, only one is in the range
stated in the question.

The attendances for the two years were 493
and 697 delegates — resulting in 121,278 and
242 556 handshakes, respectively.

Winner of Puzzle No 96
The winner is: Jim Cowie, Seafield Terrace,
Portsoy, Banff, who receives £10.

The Hackers

T T';t. '_7;{.\

5, 1 see,

/ That, was the secretary of

Theyre goms; Tobe
six menths late...
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