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Aboutthis book

This book is about all the different things
youcan dowith a micrecomputer. There
are lots of programs to run, as wellas
information about extra equipment you car
use with yvour computer. There are also
some projects which show you how to build
simple electronic circuilts to plug intothe
computer, and evenarobo' to build.

Some of the programs, such asthe
averages and sorting programs, makethe
computer work for vou. Others are just for
fun. Throughout the hook there are lots of
ideas for changing and adaptingthe
programs tomake them do different things.
Short exp anations show how the programs
work, and typng them in, running and
a_tering them wil_ help you learn howto
WIite your own programs,
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The programs are writtenintke
programming language BASIC, but most
home computers use thelr own version, or
dialect, of BASIC. A the end of “hebaook
thereis a BASIC convergion chart to which
youcan refer to find the correct command
for your computer. The char: covers mostof
the pepular home computers, butif yoursis
different, youmay still be able torun the
programs by looking up the commands
YouI computer ugesin your manual and
substituting them if they d:ffer from those
used in the program listings,

You can [ing out about the different kinds
of program you can run on a home
computer and where to buy thern, as wellas
about printers, disk drives, light pens and
otherthings you ¢an add on, and ideas for
using them. There are hints on how to store
programs successhully using a cassette
recorder, and a Useful programtosavein
this way which you canuge "o storea
catalogue of information.

For the projects at the back of the boolk,
youneed a special socket onthe computer
called a user port, or input/output port. If
your computer does not already have one,
there are some suggestions for how tofind
outif you can get one, Remember that
although you cannot damage your
computer by typing in the wrong
cornmands in a program, you might
damage it if you wire up the circuits inthe
projects wrongly. Youshould be all nght if
vou follow the instructions carefully, and
thereisalistof places to go for help if you
do get stuck.



What you cando
with a computer

The first thing most people do witha
home computer 12 ype 1IN programs
T its manual o1 from magazines.
Therz are lots of ather things you cando
with a cocmputer, though, ancl these two
pages show some of the extra
equipment you can buy .o makeitao
different things. Ycu car find cutmore
abcut mest of it later 171 the book, Some
of thelitems are nof really necessary inr
heme computing, out cthers suchasa
cassatte recorcGer ana = Drinter, are
really useful and worth saving up for.

¥ Diskdrive
Adisk drive stores programs on “floppy
disks”. [t works faster and can store more
than a cassette rccorder, butisalso more
expensive. A cheaperversionisa
microdrive, which uses
very small disks, or
a continuous
loop of
tape.

Floppydisk

“add-on” need spccial
matching circuits, called
interfaces, toregulate
signals between them.
Mozt home computers
have bu'lt-ininterfaces
for a TV and cassette
recorder, but you may

A Joystick

First buys

The mostusefil "add-on" for a home
complter is acassette recorder with
tapes for recording, or saving, copies
of programs. Most computers

work with any cassette recorder,

but a few necd their own special make.

Joysticks are used for

¥ Printer

A printer isuseful for printing
coples cf programs to keep or give
ta friends, or for printing outa
prograrm you are

trying to
correct.

Synthesizer b
Most computers have a built-in
"sound synthesizer” for making
sounds. Youmay alsohe
ableto buy a voice
synthesizer, so you /
Ccarn programthe

computer toialk.

Lightpen A&

need tobuy interfaces
for other eqqupment from
a computer shop or
through advertisements
in magazines.

playing computer games.
Moving the stick tellsthe
computer where to move a
shape on‘hescreen, and
you fire missiles by
pressing the button.

Youcanuse alight pen for
computer graphics, as you
candraw lines directly on
the screen with it. Therc s
more about light penson
page 20.



Controlling
robots

. Turtle

You can use a computer to control arobot
armwhich picks things up, or a “turtle”
which explores aroomor draws
pictures.* You plugitinto the socket
called the user port, orinput/output port. If
your computer does not have one of these,
youmight be able to buy gne.

Sending messages

Acoustic cotpler

Youcansend programes and
irformation between computers aver
the telephone lines, using anacoustic
coupler, or modem, to connect the
computer t¢ the telephone system.
You canalso receive information from
a databank or computer club nthis
way.

Where to find programs and
information

You can buy all kinds of programson
tape In computer shops or by mail
order. There are painting and
drawing programs, games, business
programs and even programs which
teach you to write your own
programs. Different computers use
different versions, or dialects, of
BASIC, somake sure the pregrams
youbuy are writtén to run on your

Lookin home computer magazines
for program listings, and to keepin
touch with the latest develcpments in
the compuater world. They are full of
adverts for programs and equipment
youcanbuy.

Ausergroupis for e

ple whe have
the same kind of computer and who
want to exchange programs,
problems and information. Some user
groups print newsletters with hints
and programming ideas, and they
might charge a subscription. Look in
cormputer magazines for details of
local user groups.




Running programs

Lots of programsare usefulard funto
Jse justastheyare, but youcanalso
adapiand aaato therm There isplenty
of scope for that in this book. Youcan
find out how to alter a program onthe

Playmates program

This program asks for your name, and then
tells you if the computer knows you. Type it
in exactly asitis here.”

Opposlie page. Your computer might *ég 2212 ..ang,ﬁfﬁfu&;.ff‘?bingiLL
Favean EDIT or COPY key to help you.

The programsinthe book are wriiten 39 DIM N$(6)
ina standard BASIC, but your computer a9 FO% I=1 T0 &

asiapnianl bitoto, DI FOIEORIAIEE 6 BEaD Nesl)
might need different commands in &0 NEXT 1 |
some lines. There are conversion charts o _

e E _ : 70 LET A=0

atlthe back of the book which st the 80 PRINT "PLEASE TYPE YOUR NAME"
d.eront commanas, and here youcan 20 INFUT X%

find out how to use the charts.

Converting the programs

Where a program line is marked witha
A checkinthe BASIC conversion
chart on page 45 to seec if your computer
uses a different command to the one in
the listing. You will scon get to know
which commands you need to change.
If you have a Sinclair Spectrum or
ZX81 (Timex 2000 or 1000), you will
need to change whole lines or sections
in some progratns. These programs are
marked with a # , and the linesto
substitute are in Sinclair/Timex
program alterations on page 4€.

After typing each line, press RETURN (or
ENTER or NEWLINE - it varies on different
computers). This tells the computer to store
the line in its temporary memory (random
access memory, or RAM).

100 FOR I=1 TO 4 1

110 IF x%=N%{(L1} THEN LET A=1

120 NEXT 1 J

130 IF &=0 THEN BOTO 170

140 PRIMNT "I ENDW ¥YOU “; X4

150 PRINT "I ONLY FLAY WITH PEOPLE
I EMNOW"

160 STOF

170 PRINT "I DONT PLAY WITH

STRANRERS ™ _ -

180 STOFR Typing LIST will show

youthe program
listing on the screen.

Bugs in programs

10 PRINT "HELLO"S
20 GOTO 10

SYNTAX
ERROR
MISS51ING "

Youneed to copy a program listing
exactly, as typing errors cause bugs, or
mistakes, when yourun the program.
Try the program above, and then alter it
to leave outthe ; at the end of line 10.
Run it againto see the difference.

If you misuse or mis-spell a BASIC
word, some computers print the
message SYNTAX ERROR or MISTAKE
on the screen. Some alsotell youwhere
the mistake is, and what sortit is.

Variables

INFUT A

LET B=Ax2
LET C=A/B+1
LET A=C+B
FRINT A

10
20
30
d40
50

In this program, A, B and C are variables,
They are labels for areas in the computer's
memory which can each store a number.
Letters are stored as “string variables”, with
a¥sign, e.g. X$inthe Playmates program. If
youwantto find out what is happening ina

*The # atithe beginning of the program is the symb

P Py - e T A T A A F ey e et e e e

oltelling Sinclalr (Timesx, comrputer Users o




After typing in all the lines, type RUN,
to tell the computer to carry out the
instructions in the program.

Lizt of names the computer willrecognize,

DIMis shori for dimension. [t tells the computer
1olabel a space inits memory N§, and make it
big erough to held six itermns of data. The space
N§ is called anarray,

Thisiz a FOR-NEXT loop. It makes the computer
repeat line S0 six times. Eachtime, it puts one of
the names nlines 10-20 into array W,

INPUT tellsthe commpuler to print a question
miark {or othersyimbolyon the screen and wait
for your reply to the questionin line 8C. Your
reply is stored in a memory space, calleda
variable, labelled X&. (There 15 more abont
variables at the bottom cf the page. )

This is another loop. Eachtime thelocpis
repeated, the computer compares X3 with one of
the names stored in artay N§. If X5 is the same as
cne of the names i N§, it sete variable Ao L.

Ifnone of the names isthe same as X$, & is 5l 0,
andthe compuier printsthe message inline 170,
then stops.

If A = 1, the computer ignores line 120 and prints
the message in linas 140- 150,

Do not press RETURN
until you havetypedina
complete program line,
even if it ins over tothe

AUNT MABEL

Youchangealine in a program by retyping
the whole line, including the line number.
The computer substitites your new line for
the old onie with the same number. Inthe
Playmates program, you could retype the
DATA lines with six new hames, or alterthe
PRINT lines 1o make the computer say
semething else.

Toerase aline, type just the line
number and then press RETURN
(or ENTER or NEWLINE).

You can add extra inas by typing therm in
with new line numbers which showthe
computer where to slot them intothe
progTam. Try adding extra DATA linesto
the Playmates program. You will aiso need
tochange the figure sizinlines 30, 40and
100 to erpual your number of names.

next line on the screen or
inthe listing, as in lines
150 and 170.
“-u_—-.,_______,.-"

If you add these linesto the
program, you can seethe
values of the variables at each
stage. You rnight want to use
this technique in later
programs in the book.

\i 25
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FRINT B
FRINT C

program, it sometimes helpstotellthe
computer to print out the values ofthe
vanables at different stages in the program.
This might even highlight where a program
is going wrong, and help you “debug” it, or
find its mistakes.

Stopping a program

/,
Youcanrnnaprogramas— -
many times as you like. To §
erase it from the computer’s
memory, youtype NEW, or you can
switch the computer off and onagainto
clear its memory.

Most computers have a key called
ESCAPE, STOP or RUN STOP. Thismalkes
the computer stop running a program,
but does not erase it from the memory.




Program pitfalls

rlere are some programsto runwhich
show a few of the pitfalls youmight
come across when using other people's
programs and how to avold them when
youwtite your own. [tisoften harder o
find cut what 1s wrong with a program
that runs and does semething
unexpected than with one that stcps
and gives you anerror message, The
program on the right shows how a
computer follows lisnstructions
exacily, even if it means doig
something silly. [t addstwo numbers
together — but qives the wrong answer
every ume.

Smalltalk

This program s the cpposite of Number
Dunce - it makes the computer seem quite
intelligent. When you run it, the computer
appears 1o be having a conversation with
you. However, itonly recognizes YES and
NQ, and the rest of its replies to what you
type inare chosen at random, so somea
conversations are less sensible than others.

F PLEASE TALK TO ME I

?THE WORLD RECORD FOR
TALKING TDO A COMPUTER
IS &6 WEEKS I DAYS.

| 1S THAT TRUE™?Y |

‘1[1 DﬁTﬁ Il'[ HEREE", “YES", "ND",

"GURE"
200 pATA "Or™, "YEAH! ", "IF YOU
SAY SO
Z0 DATA "IS5 THAT TRUE?*,"GAY
THAT AGNIN"

40 DATA "HOW INTERESTING®, "YOU
RECKON?"

S0 DATA "DOES THAT WORRY YOU?",
“AH. ... ", "HUH?"

&0 DIM RE<14) K14}

FO LET H=OQ

80 FOR I=1 TO 14

20 RERAD R$I(I)

100 LET RLI)I=0

110 NEXT 1

A120 CLS

130 PRINT "SMALL TaLk™"

140 PRINT

150 PRINT "PLEASE TALK TO ME"
160 PRINT

i
0

Number dunce

10 PRINT "NUMBER PLEASE"

20 INFUT A

30 PRINT “"ANDTHER NUMEER FPLEAGE"
40 INPUT B

SO LET C-A+B+1

&G PRINT Ai"+"iBi"=";0

LET C=A+E—-1

LET C=fA#«H

You can change line 50 to make C whatever
youlike, to get different wrong answers.
Until you explain how itis dene, people will
think the computer is making terrible
mistakes.

W hen you run the program,
the computer putsa?or
other symbol on the screen
and waits for you totype in
your reply.

170 INPUT X$&

1590 PRINT

190 IF X$="ND" THEM GOTO 340

206G IF X4="YES" THEN GOTO 3&0
&Z1C LET R=INT{RND(1Y%14+1)

220 1F W=14 THEN GOTO 280

230 IF R{(R)=1 THEN GOTO 210

290 LET R{A)}=1

250 PRINT R$(R)

260 LET W=W+1

270 GOTOD 1&0

280 FOR I=1 TU 13

270 LET R{I)Y=0

300 NEXT I

310 PRINT "WHY DO ¥YOU SAY ‘5 X$k; "0

320 LET W=0

330 GOTO 140

340 PRINT "WHY NOT 2?v

350 GOTO 140

360 PRINT "POSITIVE 720

370 GOTO 140



Debtors and creditors

People often complain whern computers do
stupid things, Like sending out bills

demanding instant payment of £0.00. Thiz is
usually the fauli of the program, though Try

running the program below and see what
happens if youtype in { for the amouni of
money owed. Can you improve the
program?*

F% iz a variable to hold name of personwho owes

10 FPRINT "DEBTORS AND CREDITORS"
20 PRINT "PERSON™S NAME FLEASE™
30 INPUT F¥

40 PRINT

you meoney, or to whem you owe moncy.

"AMOUNT OF MONEY™?T .
S0 INEUT M Ii When you run the program. computer waits for

OF POUNDS -~ ¥outotypeinafigure. Typeinamount withno £

&0 FRINT “IS IT DOLLARS : . e
70 INEUT M$ or § sign. [f ycuowe money, puta minus sign in
a6 ERINT front of amount. This tells computer which letter
90 IF M<0O THEN GDTO 210 owmle,

100 PRINT "DEAR "jF4
1170 FRINT PRINT on its own willleave ablank line onthe
120 PRINT "YOU OWE ME "j§imM:* "M% sCreen when you runthe program.
13¢ FRINT "aND NO LESS. I WANT®
140 PRINT "IT KROW' PAY UP OFR ELSE." FLI LA
150 FRINT PO TY
160 PRINT "YOURS SINCERELY" %
17¢ FRINT Mmoo vl
180 PRINT "FREDERICK R. GRUMMET" —— 2-0p
190 PRINT A e P

200 GOTD 10 -

210 LET M=ABS (M) Converts Mto a positive amount, so letter rnakes

220 PHRINT "DEARES] "3iP4% sense.

23¢ PRINT

240 PRINT "I DWE YOU ";Ms;" "M%

250 PRINT "HO WO HO'*" .

260 PRINT "YOURS TILL VELL Hints for better programs

FREEZIES._ ™
270 PRINT Youcanoeofienimprove the instructions ina
igg EE;ETT "F.R. GRUMMET" program by adding extra PRINT lines. I'or
e example, the Debtors and creditors

Bugs to watch outfor

Lots of bugs in programs are caused
by typing mistakes. Here are some of
the most common mistakes to watch
out for.

# Punctuation mistakes. Make sure
you put quotation marks,
semicolons and commas exactly
as they are in the programlisting.

# Typing ] instead of 1, or Q instead
offd.

# Forgetting to press RETURN at
the end of each programline.

# Using the same line number
twice, so you lose the original line.

# Leaving out a comma between
DATA items, or the word DATA at
the beginning of aline, or just
typing in too many or too few
DATA items.

program does not tell youto typeinthe
amount in figures. Can you change the
programic make it clearer? (Answer on
page 47.) The program weould not work if
youtyped the amountin words because
variable M inline 50 is a number variable.

13 FRINT "FLEASE TYFE IN YOUR AGE"
200 INPUT A
30 PRINT "¥OU ARE ";A:;” YLCARS OL.DY

¥When yvou runthis program, what happens
if you type your age in words? Can you
make the instructions clearer?



Quizmaster 4 D |

EUIZMASTER

Here are two quiz pregramsfor youlc
I are two Juiz pregramsfor youtc et il ok

try out cn your riends and family. One s

a gzneral knewledge quiz and the other WHAT IS THE CAPITAL OF FRANCE?
lests your Frerch. Youcanmake ug lots ?PARIS
e : ; CORRECT
ciother quizzes based on thase
crograras, anc thereare scme ideas for WHAT IS THE CAFPITAL OF THE USA?
different subiects on the oppesite page. 2NEN YORIC
WRONG

A 4

This quiz tests vour knowledge of capital
cities, The computer prirts a question, and
putsa ? {or other symibol) on the nextlireto
tell youto type in vour answer. It thenells
yvou if you are right or wrong.

Typein all the data and
answers in capital letters as the
computer treats small letters

and capitals as different letters.

Some computers only need quotes round
DATA statements when there is a space in
the middle, asin “West Germany”.

« 10 FPRINT
20 PRINT "QUIZMASTIER"
30 FRINT “"CerITeL @ulz"

40 PRINT

S LET MN=5 Variable N stores rumrber of questions tobe
&0 LET W=(C asked

70 LET R=0Q

B FRINT

70 DATA "FRANCE","FARIS"

100 DATA "THE USA","WASHINGTON" , :

110 DATA “WEST GERMANY". " BONN" Pairs of questions and answers.
120 DATA "CHINA", "PEKING"

130 DATA "SFAIN", "MADRID"

1 _"30 F’:R InT Beginning of a loop to make computer

130 FRINT repeat lines 160-230 N times (i.e. the number
160 FOR I=1 TO N of questions).

170 READ X$,Y$ Eachtime loop is repeated, computer takes
180 PRINT "WHAT IS THE CAFPITAL one pair of names and storesthem in

OF “sXs$s"?" variables X$ and Y$.

190 INPUT Z#% Computer stores your answer in variable Z3.

200 IF Y4=7% THEN LET R=K+1:FRINT "CORRECT"
210 IF Y$<>7% THEN LET W=W+1:FPRINT "WRONG"
220 PRINT

correctanswer (Y3). Keeps
score and tells you whether you
are right or wrong.

:I Compares your answer (Z$) with

Computer goes bacl: to beginning
of loop in line 160, takes next pair
of names and asks question.

2350 NEXT I
240 FREINT
230 FRINT "¥YOU WERE ASKED "isN;" QUESTILONSY

240 PRINT "YOU BAVE "iR:i" CORRECT ANSHERS"
270 FRINT "YOU GAVE "sWi" WRONG ANSHWERS"

After repeating loop five times,
computer continues with these
lines.

——

'd DATA
FRANCE PARLS

THE USA WASHINGTON J

WEST GERMANY




French test

Youcanalterthe programtomakea
different cquiz by changing the pairs of
words inthe DATA lines and asking a
different question. For instance, you could
change the following linesto make itintoa

Lines 85 and 105 are new lines
toadd tothe program. Can you
add aline to make the

cormputer give youthe correct
answer if you get it wrong?
Answer onpage4’,

French test.

G PRINT "“FRFMNEH TEST® There are seven pairs of words
S0 LET N=7 inthis gz, so change Nto
90 DATA "CHMINY,"LE MENTON" 7 seven.

S DATA "SOCK","LA CHAUSETTE"
100 UATA “"UMBRELLA","LE PARAFLUIE" _
105 DATA “PEPPER","LE POIVRE" Aller question and answer
110 DATA "SAILOR".,"LE MARIN" pats.
120 DATA “LA&MF FOST",“LE REVERGERE"
130 DATA "FOG","LE BROUILLARD"
180G PRINT *WHAT I3 [HE FRENCH FOR "§X%;"7" Change PRINT statement to

ask different question.

s
More quiz ideas Ninline 50 of the Fa ~
G
program lt;nust be "“ﬂ-x_f:'__sﬁ PEoR,
equal tothe £
1ES N ni?;ber of DATA ff ?EEEHIL I
Hﬁ}fﬂk;iﬁiitﬂff 7 _90"% &
A - )
ﬂﬂﬁ'l.-r &
poLFT 1'-';255“'% B IP-'[:E
BRIy, T
ll%_lEi E F 184 ECT
TFRHI TE- ULLUSC

o

Here are some suggestions for other
quizzes. You can make the quiz as long
as you like by adding more DATA lines.

FIRST FLIGHT {5
ACROSS
ATLANTIC

You canuse nimbers in the cuiz aswell
as words, for instance, in a history dates

quiz.

00 IF R=N THEN PRINT "PERFECT
41 SCORE, RRAINEOX"
310 IF R=0 THEN PRINT "USELESS"
320 IF R=W THEN PRINT "HALF
CORRECT "
3G IF R»W AND R<N THEN PRINT
"QUITE GOOD"

The computer willorly acceptone
answer to a gquestion. For example, 1t
voutyped in SFORTSWOMAN for
Tracy Austin in the quiz above, the
computer would tell you it was wrong.

Why willthe
compuler never
printline 320in the
quizzes?

Becatusethereis
an odd number of
questions,

Try adding these linesto give people
arn idea of how well they scored. You
can put whatever comments vou like
inside the quates.

11
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Wordprocessing and
printing

You can buy wortprocessindg programs
for most home comnuers They allow
you to use vour computer hkea

Thank you letter generator

This program could save you from writer's
cramp after Christmas or abirthday. Itis
gimilar to the wordprocessing programs
usaed 1noificesto send out standard letters

typewrller The worGgareaisplayedcn .4 decuments. They are printed outon

the screar and the program lets you
change tham anc check for spelling
mistakes. When youare happy with

very good printers, sothey look as if they
have been individually typed.

|

YOUT text, you can save llontapeor 3 g&ﬂz&&g{F;anNK YOU LETTER
e e . g
ﬂoppvchnkﬂjuipmntuautuanga ! oe PHINT
primter, 3 30 PRINT "WHO ARE YOU WRITING
A primer connected toa computer 3 T
canmake paper coplesof any lexton E gg ;:T:l T:HAT HAS T
thescreendSonnacaneﬂsqprnn ® 50 INPUT P% '
graphics. The paper coples ate called 8 70 PRINT "WHAT IS YOUR NAME?"
print-outs, or hard copy. SRR LHELIT v
e S0 PRINT
] ] 04100 {PRINT
Printers and print-outs ¢ 110 LPRINT
: : ¢ 120 LLPRINT "DEAR ™s$N%:","
Thlerea_relotsofdlfferentkmdsof_ ® 130 LPRINT
printer, and they vary agreatdealin ¢ 140 LPRINT "THANK YOU VERY MUCH"
price, User groups sometimes have ¢ 150 LPRINT "FOR YOUK PRESENT OF"
printers which thelr members car use. 6 160 LPRINT "A ";P%3". IT IS5 A"
% 176 LPRINT "VERY NICE PRESENT"
PaparEe o 180 LPRINT "INDEED. I AM VERY"

- 190 LFRINT "FLEASED WITH IT, AND
srforated fan-fold paper o :
Perlorate St } ¢ 200 LPRINT "WILL USE THE "sP%

/ \ o 210 LPRINT "“EVERY DAY."
o 220 LPRINT .
¢ 230 LPRINT "LOVE "5Y#

@ 240 LPRINT

¢ 250 LPRINT

_ ' 260 STOP
"t H
e =
; a
il ¥ 9
)
Thermal | £
pIinter

The printer prints them out in its own time.

Dot tralrix printer

_____

Most printers use paper rolls, or perforated "fan-fold” paper, so yon do not have to
keep feeding sheets in. The cheapest printers are thermal printers, whichise rollsof
heat-sensitive paper. Theyare adequate [or program listings, but are not always very
clear. Dot-matrix printers give better quality print. Teletypes are slow and noisy, but
are rellable, and you canbuy them quite cheaply second-hand. Daisy-wheel printers
dive the bestquality print, but are expensive. Al printers work more slowly thana
computer, so good ones have a "buffer” which stores mmessages from the computer.

S
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Ifyoudonot have
aprinter, alter the
LPRINT
commands to
PRINT to see the
letter onthe
SCreen.

Vartables N§, PS and Y$ siore sender'sname,
present and your name.

LPRINT stands for Line Printer.

LPRINT tells computer to print om everything
between quote marks.

You can change ttese ines to write different
letters.

Hints

When you are ninning the program
and it asks you what the present was,
donot typein “a” or “the” in front of the
name of the present, or the letter will
look very odd. Also, you cannot put in
a plural present, like “paintbrushes”.
See what happens to the letter if you
do either of these things.

Interfacing printers

Most computers have a socket, or port,
and a built-in interface* for a printer. If
not, you can usually buy the necessary
interface. There are two standard printer
interfaces. Oneis called a serial interface
which usesa simple connecting cable
with, usually, three wires. The otherisa
parallel interface which works faster and
uses aflat “ribbon” cable with lots of
wires. If you want to buya printer, make
sure you getone that hasthe same
interface as your commputer,

| Thingstotry

L]
-]
You can add lines like these to print :
cut your address: 8
a
A LPRINT "22 SILLY STREET" >
LPRINT "LITTLEBRAIN" s
LPRINT 8
a
Q

e

Canyouadd lines to the program so
thatit asks for today's date, and then
prints it out on the letter? (Youneed
three extralines — a PRINT line, an
INPUT line and an LERINT lire.}

s

H:‘J aliednEEday 4th May

) i by 2.00 ¢ Batley
Chool The main /

tﬁch Will pe

Je
RpfrEshmE,.,t5 cts.

Provideg
thPrﬁj

change of
address

From:
Penny and Feler
We will be movin

on Fehruary 21st S

ter Potter
g house

ga]_E Rﬁad

g Nightin
Bunford

Farty invitation
To: Jane

I°m having a
zﬂﬂlbi Ps” and

¥ on
March 6th ar 7. g
Please caome ! 3

FFDII] HDrl .

You can alter the program so you can
write different sorts of letters, like
those above.

A wordprocessing program was used
10 help write this book. The author's
ideas were typed intothe computer,
arqalterations made on the s¢reen.
Then a print-cut was made to send to
the editor, and a copy keptondisk.

A vt~ rermilatecthe ol ale bt ureen o A b ar =101 9 e e o S F o1 s m it gt e o] 4 1



Finding averages and sorting data

A computer can ds calculations mucn faster than a person can, and canbe
oxtremaly usefal for organizing numbaraana other information. The programon
thie page works cut the average, and the biggest and smallest ina list ofnumbers.
The precaram on the opposite page soris numbers into numerical crder, and could
casiy pe adapted i sort words into alphabetical order.

I3 PRINT "AVERAGES FROGRAM' You can etter up to 50 numbers siored i1
20 DIM X(S50) 3TTAY X.

30 LET N=0 Nkeeps count of how many numbers
40 FRINT "¥OU CAN TYFE IN UF TO" Youlype .

o0 FRIMT "50O NUMBERS"

899is acode numbertotell computer
vou have finished “yping in numbers. Use
a cade number which is not in your iist of
numbers, or computer will stop when

&0 FPRIMT
70 PRINT “"TYPE 99 &7 THE END OF'——
g0 PRIMT "YOUR NUMBER L1ST"

0 FRINT .
(o109}
Fd Lt e youtype 1tin.
P10 IF N:S0 THEN GOTA 1&0 Computer will not accept more than 50
numbers,
120 PRINT "IYFE IN NUMBER ‘5N Computer asks for numberscne ata
130 INPUT X (M) time.
140 IF X (N)=99% THEN 5070 1&0 ———— Ifyoutypein 999, comprurer goes toline
150 60T 100 150 and starts calculations.

1650 LET N—N-1
179 PRINT "YOU HAYE ENTERED "iNi" NUMEERS"

180 PRINT

1?0 LET T-0O .
200 FOR I=1 TO N Louptrlaaddnurnherstogethertofmd
210 LET T=T+X<(I} tatal T,

220 NEXT I
230 FRINT "THE TOIAL IS “357T Computer divides tatal T by number Nic

240 LET A=T/N find average, A&,
250 PRINT "THE AVERAGE IS5 "i4A

260 LET bB=X(1)
270 LET S=X(1) | Computer compares all the rumbersto
280 FOR I=Z TO N find biggest and srmallest.

290 IF X¢(I}>A THEN LET B=X(I}

=00 IF X(I245 THEN LET S=X(I}

310 NEXT I

320 PRINT "BISSEST NUMHEER IS ";B
350 FRINT "SMALLEST NUMBER IS ":5

330 PRINT -
350 GOTO 30

Try finding the average age in
your family, or the heightand

weight of a group of friends, the
hours of TV you watch per day, or
money you spend a day or week.

Weather
project

Ifyouhavea
bicycle witha
cyclometer, you
could log the
distance you

If you are interested in metecoroclogy, you
could make a chart of the average
temperature and rainfall per week or
month. You need to keep athermometer
and test-tube marked off in centimetres
outside. Take readings every day at the
same time, and find the average each




Sorting program

This “bubble sort” prograrm puts up to 20 rumnbers in order. You can see why itis called a
bubble sort at the bottom of the page. It sorts numbers much faster than a person could, but
1t is slow compared to some other computer sorting programs because it goes through all
the numbers to find the biggest, and then ithrough all of them again to find the next biggest,
and so on. You can alter the program 1o sort words or names into alphabetical order by
changing variables A and B to string variables A% and B§, and rewording the PRINT lines.
You could use it to make a file of names and phone numbers, or a book collection.

10 DIM A(20) Change number 20 if you want to sort
20 PRINT "THIS PROGRAM SORTS UFP more numhers.

TO 20 NUMBERS INTD ORDER™

30 PRINT

4¢ GOTD 60
S0 PRINT "MUST BE BETWEEN 2z AND 20"

60 PRINT "HOW MANY NUMBERS DO YOU WANT

TO SORT?" e
70 INPUT N '
BO IF N<2 DR N>20 THEN BOTO 50 b
90 PRINT "ENTER NUMBERS ONE AT A TINME®

Compiiter asks how many numbers are
in your list and stores vour answer in
variable N.

100 FOR I=1 TO N ! ’ :

110 PRINT "WHAT IS NUMBER “31 Numbersare put m[c_a_rray Ainthe

1270 INPUT ACI) - -J erder youtygethemin.

130 NEXT I M Compater compares numbers inlistin
140 FOR S=1 1O N-L = £ pairs. If twonumbers are in wrong order,
150 FOR I=1 TO N-S it goes to sibroutine in line 250 to change
160 IF A(D) >A(I+1) THEN BOSUB 250 thern round. Then it compares next pair,
170 NEXT 1 % and so or, and the Diggestaurberis
180 NEXT S - = moved e end of list one place at atime.

The whole process isthen repeated to

190 PRINT "THE SORTED NUMBERS ARE" find hexthigges!,

200 FOR I=1 TO N
210 PRINT A(I)
220 NEXT I

230 PRINT
240 STOP

230 LET B=A(Il) 1
260 LET ACII=A(I+1) Subrcuting puts two numbers atatime
270 LET A(I+1)=PB into the right order.

280 RETURN

Prints out sorted hist.

This kind of program
1s cajled a "bubhle
sort” because each
mimber “hubbles”
through the list until it

week or month. You could use the sorting 1s11 its correct
program above to make a list of the position. The biggest
months in order of temperature and numbers bubble first,
rainfall. If you have a penfriend orrelative C"[hi?f computer
living a long way away, vou could ask SOrting programs use
them to take similar readings so you can much faster and more
compare them. complicated sorting

mocthods. 15
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Cryptic codes and
sending messages

Hereare scme programs for coding
moessages with your computor. The
programs use the fact that nsicde the
computer allthe charactersconthe
kevboard are convertea mto numkers,
WVicst computersuse the ARCIE code to
determine which number revresents
which character. The BASIC command
ASC chargesaletter intolts
corresponding ASCII nurnber, and
CHES changes an ASCILnumber back
into ackaracter.

Youcan sond coded messages to
ancther computer over thetelephons.
Find out what equipment vounsed and
whatelze youcandowithitonthese
Dages,

Number codes

This program converts a message, letter by
letter, to ASCII numbers and then adds a
“eryptic code number”, C, to make the code
hardertobreak.

®10 LET =7
20 PRINT "TYFE IMN FIRST LETTER"
ZO0 INFUT X%
40 LET X=ASC(X$)+C
S50 FREINT X
40 PRINT "TYFE IN NEXT LETTER"
70 5OTO 3G

Use the program below to
decode messages.

10 LET C=27

20 PRINT "TYFE IN THE FIRST MUMBER®
I INPUT X

40 LET X$=CHRE{X-LC)

50 FRINT X%

a0 PRINT "TYFE IM THE NEXT MNUMBEE"
7O GOTO 30

A computer was used todecode
messages during World War IL [t was
called Colossus and was the first
successful electronic computer.

i

Letter codes
The spies inthe picture are encodinga
message by replacing each letter with the
fifth letter after it in the aiphabet. The chart
shows the alphabet with the code letters
underneath. This program codes messaces
inthe same way, by finding :he ASCII code
for eachletter, then addinga code number
and printing the letter for that ASCIT number.

10 LET Z=ASC("Z"}
20 PHINT "“HOOSE A CRYFTIC CODE
NUMBER "
30 PRINT "BETWEEN 1 AND 25"
40 INFUT S
S50 PRINT "TYPE YOUR MESSAGE FOR
CODING"
60 INPUT X4
70 PRINT
80 FOR I-<1 TO LEN(X%)
20 LET Y$=MID®(X$%,I,1)
100 IF ¥$<"n" UR Y$:"Z" THEN 50OTO 1&C
110 LET X=ASC{Y$)
120 IF X+S<7Z+1 THEN PRINT CHR% (X+5S};
iZ0 IF X+53Z7 THEN PRINT CHR$(X+5-2&73
140 NEXT 1
150 STOF
150 FPRINT Yd$;
170 [0TO 140

Q?mputers onthetelephone

=

Acoustic coupler

Youcan send messages to afriend’s
computer, provided you both havea

modem or acoustic coupler to send the
signals along the telephone lines. Moderms
are often advertised in computer

magazines, and they convert computer
signals to a series of rapid bleeps. You can
send programs, too, as long as the computers
understand the same dialect of BASIC.

* American =standard Tode for Information Interchanoe




Letter decoder

The person recelving your coded message Here are some extra lines and somne

canuse this programto decode it without replacement lines for the letter decoder.
knowing your cryptic code number. It They programthe computer to recogmize
prints ouat all 26 possible versions of the certain words as it goes through the 26
message, and you should be able topick possible versions of the message. (You can
oitthe correct one. put your own three-letter words into lines
180-210.) [f it recogmizes a word, it prints out
§10 DIM 7%(26) the current version of the message, and it
20 PRINT “TYPE IN THE CODED should be the correctly decoded one.
MESSAGE "
=0 INPUT X4 #«15 DIM C$(50)
AC LET L=LEN(X%) 120 IF A®=" " THEN LET C®{J}=A%
S0 FOR K=1 TO 2& 130 IF fAs=" " THEN GOTD 150C
40 FOR I=1 10 26 140 LET CH(J)=L%(ASC(A$I—ASC("A"I+1)
70 IF I<K THEN LET Z$<(I)= 160 FOIR J=1 TO L-2
CHRS (ASC (A" ) +TI-K+24) 170 LET R&=CE£(J)+CE (I+1} +CE(J+2)
g0 IF I>=K THEN LET Z#(I)= 180 IF R*+="THE" THEN GOTU 27G
CHR% (ASC("a"}+I-K) 170 IF R$="AND" THEN BOTO 270
110 LET A$=MID$(X$,J, 1) =20 NER] o
120 IF As$=" " THEN PRINT A$; 220 NEERE K _
140 PRINT Z$(ASC(AS)-ASC("A")+11; 220 PRINT
140 PRINT 270 FRINT "MESSAGE DECODED"
290 PRINT C$(J);
300 NEXT o
310 PRINT
_ 320 PRINT “READY FOR NEXT MESGAGE"
Try decoding these messages yourself— | 330 PRINT
and then see how quickly the computer 340 610 20

cando itusing the letter decod |
o ltusing the letier decoder =

program. = e

WI]Z YKILOPANO NOHA KG —

XJSI YMJ LZS YTSNLMY &4\

/_/—-‘__'_-""__.—l_________p-"/

r ¥ o
VI 2o
1. NEWS AND WEATHER RS
2. SPORTS AND HOBBIES {. APRIL MAGAZINE
3. ENTERTAINMENT ?. SOFTWARE
4. HOLIDAYS., TRAVEL e MEMBERS” MESSAGE
; A
5. MARKET PLACE SERUTEE
e V- .
Withamodem, you canalso linkup witha news, competitions and programs to run
computerized information centre, called a on your computer. Some systems allow
database. You can find out more aboutthese youtoexchange messages with other
in computer magazines. Youdialthe users of the database orto hirea “page”in
database on the telephone and type inan the database for, perhaps, a user group
identification number on the computer bulletin board. You normally have to paya
keyboard. You then have accesstoall subscription to the database, and a fee for
kinds of information, games, computer programs you want to keep.
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Graphics characters
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Designing on the screen

Some computers have graphics characters on some of their keys, whichare
patterns you can use to build up designs or decorate the screen display. Youmay
even be able to make up your own character shapes to use on the screen. These

are called user-defined characters. You can find out more about them below, and
also how to position text and other characters anywhere ycu like on the screen.

Positioning characters on the screen

L

|

m

_'

Rows

CITIEIRD

L L
=R
ol
A
D

=
e
X

E

+|
|
3
|

Columns ——M»

The screen is divided up into colurnns and
rows, and each letter, number or symbol

takes up a space called a character square.

You tell the computer in which character
square to print by giving it the column and
row number of the square. The command
varies between computers, but is usually
something like PRINT AT or PRINT TAB.

Try writing a program to print oot your
addressin the top nght hand corner of the
SCIeen.

3 3 3 0 3 X

*DESIGNER*
R

10 PRINT TAB(LS,9) ;" #Ertnrkres"
20 FRINT TAB{135,10) 5 “*DESIGNER*"
30 PRINT TAB{15,11}) ;" ®%saaiiaxe”

On a computer that uses PRINT TAB, and
hasa screen 40 columns wide and 20 rows
deep, these lines print aborder round a
heading in the middle of the screen. Try
adapting the lines so they work on your
computer. (See page 45.)

The key you press to print graphics
characters looks different on different
computers. It works like a shif: key.

You canuse graphics character keys to build up shapes and patterns. For instance, youcan
maketicks and crosses cut of the W and M keys, and put them in a quiz program to livenup
the display. Youusually need to press a graphics key to tell the computer to print graphics
instead of text characters, Look in your manual to find out how to use graphics characters.

User-defined characters

I
!
\

]

Alltext and graphics characters are made by lighting up dots {called pixels) on the
screen, usually inan 8 x g grid. If youcan make user-defined characters on your
computer, draw outan 8 x 8 grid (orthe right size for your computer's cliaracters) on
paper and planthe shape by filling in the dots you want lit up, Then look in your manual
to find out howto program the computer to store the shape in itsmemory and print it
out when you pressa certain key. Try making the shapes from an arcade game.




Designer program

This program enables you to position
characters wherever you want on the
screen. If you have a printer, youcould use
the program to design invitations or
birthday greetings and print them out,

The VIC 20 already allows you
to move the cursor around and
print onthe screen, so youdo

not need this program,

%10 PRINT “DESIGNER"
20 PRINT 2
?g EgéNID“PRESS THE KEY YOU WANT Mostke'_l.{boa.rds have
40 PRINT *MOVE THE CURSOR LP" S b et
¢ . use a block of these as your
?g I;E;E; D:U'V'E FTHE CURSOR DOWN symbol-moving keys. (Do not
80 PRINT "MOVE THE CURSOR RIGHT" RES G FUSAL SqUiDLReTa.)
20 INPUT R%
100 PRINT "MOVE THE CURSOR LEFT" r DEAR TOBY 1
110 INPUT L% - £
120 PRINT "WHAT IS YOUR SCREEN WIDTH" ' 0
130 INPUT W 1P 3
140 PRINT "WHAT IS YOUR SCREEN DEPTH" = el E
150 INFUT D " {PARTY!
When you run the program, the I piT LA II}
160 LET L=1 computer asks youto choose D !T! "
170 LET T=1 your symbol-moving keys and { a : A
type in the number of colimns ¥
and rows nf character squares L ‘J
180 DIM S${W,D; onyour screen, You canthen
19¢ FOR K=1 TO D move the * symbolaround ~he
3creen to where you wantto
200 FOR =1 TO W RIS SHSF, r GROWL GROW._GROWL GROWL
210 LET S&(I,K)=" " R £
220 NEXT I H;H,fﬂ“Ls 0 MY BEDROOM R
230 NEXT K - ™ 0 E G, B ﬁ
AP30 CLS i@wajfxg G PRIVATE! 2
250 LET C=INT (W/2) R KEEFP OUT G
2460 LET R=INT(D/2) 0 R
270 GOSUB 390 L {OR ELSEO
L W
AZ80 LET A%=INKEY$(0) L GROWL. GROWL GROWL.GROWL J
290 IF A$="" THEN GOTO 270
300 IF A$=U% AND R>T THEN LET R=R—-1:G0DT0 270
210 IF A$=D% AND R<D THEN LET R=R+1:60T0O 270
320 IF A%$=L$ AND €>L THEN LET C=C—1:60Td 270
330 IF At=R$% AND C<W THEN LET C=C+1:60T0 270
340 IF C=W OR C=L OR R=T DR R=D THEN GOTD Z70
T A
350 LET S5%(C,R)=A% 2l
360 GOSUB 390 /i F 7 12
370 LET C=C+1 X /P s YEARS OLD
380 GOTO Z8O XXx r Y / TODAY
XXXAX / B/
XXXXXRR i
A 370 PRINT TAB(C,R);"*" XXXXX F R/
400 FOR 2=1 T3 200 XXX o s
410 NEXT @ X / H 7/
A 420 PRINT TAB(C,R):;S$(C.R} T
430 FOR @=1 TO 200 L8 4
440 NEXT @ L LN J
450 RETURN 19
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Computer graphics

You draw plotures and shapes onthe screen by telling the computer whicharoups
ofdots, or pixels, to licht up. The commands ‘o do this vary betweencomputers,

and graphics programs written for one may not work on another, [tispossible,
though, to convert a simple program to work on a different computer. The checklist
of grapliiucs commands below micht help you convert programs you come across
inbeoks or magazines. Anot-e: way to draw or the screen is to use speclal graphics
equipment suchas the lLght pen descrnbed on this page.

Graphics checklist

Here is alist of the main BASIC graphics
commands for different computers, and
what they do. If you come acrossa command
in agraphics program that does not work on
volr computer. check in your manualto see
if ituses ore of the others listed here.

Plotapoint..........o.. ...PLOT PSET
Drawaline ..ccccocococ..... DEAW, PLOT, LINE
Draw a circlefcurve, ... CIRCLE, SIN, COS
Colourinashape .. PLOT, COLOUR, PAINT

FILL

Change background/

foreground colours ... GCOL, INK/PAPER,
ZJOLOR

Move cursor .o PLOT, CURMCV,
CURSET, MOVE

Change mode............. MODE, HIRES,
LOEES, PMODE

Draw line of symbols., PATTERN, DRAW, PLOT

Using a light pen

You can draw directly on the screen witha
light pen, provided the computer hasa
programtelling it how to work with the pen,
and a sockettoplug it in. A computer dealer
should be able to tell you whether youcan
attach a light pen to your computer.

Light pen plugs
into computer.

Inside a TV, a tiny beam flashes across and
down the screen, lighting it up. The light
pen has a light-sensitive cell in its tip which
spots the beam as it travels past and sendsa
signal down the wire to the computer. The
computer knows where the TV's beam isat
any moment, so when it gets the signal it
knows where the light pen is, and can-
change the colour or brightness of pixels
the penis pointing at.

Graphics modes and resolution

Small pixels onahigh-
resolution screen.

Larger pizels onalow-
e resolution screen.,

Scme compraters have more thanone
graphics mode, where the number of
pixels youcancentrol or. the screen and
the number of colours youcanuse vary. A
screen witil lots of very small pixels which
canmake fine lines and detailsis called a
high resolution screen. A low resclution
screen has fewer, larger pixels.

a— TV's beam lighting up
screen travels across
and dowmn faster than
the eye can see.

|
.I\:-— Light-sensitive cell
registers beam asit
passes pen's tip.
.l
|
[
m
Pixels the pen passes

over light up. If the
pixels are large, the
line will not be very
smooth.

The light pen is sold with programs to make
it do various things. For example, some
programs change the colour of the pixels
the pen passes over todraw lines. Others
tell you the co-ordinates of the pixel the pen
is facing, which is useful if you are writinga
program tc draw a shape on the screen.




This game program shows one way in
which you can create an impress.cnof
IMoVeIrTient on tne soraen, using .ts

x T [ e kR " I;l'- o e - & 5
upwards "scrolling” moticn. When each Cisdistance

Downhill racer game
|74 T

line onthe screen has been printed, the beIW EEr 600 4
top line disappears and everything : S‘;_;ie;“h
moves, or ‘scrolls’ upaline, leavinga
blank line ar the bottom for more
BTG, _ . Piswidth of ski-run.

Inthegame vouhave to skidowna

x| = A TRT =113 T =0 &

.;l:llom %kl run without falling over the W i
Precip.ce. betweern

edgeof run

and side of

sCcreen.

- j‘."ﬁs width cf screer,

#1090 PRINT "WHAT IS YOUR SCREEN WIDTH® H
20 INFUT W
30 LET P=15 Alter P(width of run) to suit
40 LET R$="." 7 YOUr screen size anc skill at
oo LET L$=","J dame.

A 50 CLS

70 PRINT L E¥storessymbelused to move
80 PRINT TABCINT (M/2-9)); | right, and L§ symholto move
“SIDOWNHIILL RACER: " ] left. Putin different symbols if
0 PRINT vol want o use different keys,
1400 PRINT “"YOU ARE SKIING DOWN A SLALOM"

11¢ PRINT "RUN. FRESS ":L4:" TO GD" l—— Drintstitlein centre of lire.
120 PRINT "LEFT AND "iR$:;" TO BO RIGHT."

130 PRINT "IF YOl GO OFF THE RUM, YOU© Computer waltsfor yvouto hita
140 FPRINT "FAlLL OVER THE PRECIPICE." key to start.

150 PRINT “H1} ANY KEY TO START."

ALAD LET A%=INKEYS (0) m T is distaice between left-hand
170 IF Apa%="" TFHEN GQTO 15@J side of screen and edge of run.
180 PRINT
190 LET T=W/2-Fs2 sete C (skier's position) to
a0 | ET C=W/2 centre of run to start,

D16 PRINT TAB(TIs"P*3TAB(C) ;" ' *: TAB(T4+P)Y35 "P" —— Prints Ps for sides of runané
Il ior skier.

A 720 LET R=RNDI(1) Random mimber decides
230 IF R<0.5 AND T»>2 THEN LET T=T-1 whether swi-run curves left or
740 IF R>0.5 AND T+P<W-2 THEN LET T=T+1 right.

aAZ50 LET A$=INKEY$ (O)

260 IF A$=LE THEN LET C:C—11 Compumrnmvgsﬂderm]eﬂ
270 IF A$=R$ THEN LET C=C+1 | crright according to key
pressed.

280 IF C<T THEN GOTQ 310 | Computer tests to see if skier
290 IF C:P+T THEN BOTO 310 | has fallen over precipice.
Ing GOTO 210

310 FOR T=1 TO 30
Z20 PEINT "++!' OVER THE PRECIFICE =*x!!*"
330 NEXT T

340 FRINT "HIT ANY KEY FOR ANOTHER SD¢
Zo0 GOTOD 146G

al
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Writing gamesprograms = —— .= _

o :,"P‘—"‘

[fyou want to try writing your own games programs, you might find some ofthe
routines in this one useful, for instance, the lines which print moving shapes, orthe
score-keepingat the end,

Inthe game, you are an absent-minded scientist who has been left behind after
an exploratory visit to a far planet. Your fleet of spaceships has taken off, and you
have time for ten attempts to attract their attention with a laser signal beforethey

set oft for home.
Youcan store your screen
410 CLS width and depth permanently

20 PRINT inthe programusing LET, if

30 PRINT "WHAT IS5 YDUR SCREEN WIDTH® youdonotwant totype them in

40 INPUT W gachtime you play the game.

50 PRINT

&0 PRINT "WHAT IS YOUR SCREEN DERPTH®

70 INPUT D ] :

g0 LET S=0 Variable 5 will keep your
score,

90 LET N=O N counts your attempts to
signal to spaceships.

100 LET @=0 Variable Q will be | if your
signal reaches spaceship, and
0if not.

110 LET RB=0 ]| RE and CB store row and

120 LET CB=0 | column numbers of

s spaceship's position.
A130 CLS | e ——

140 LET R=1 | R and C stand for row and

150 LET C=0 J column.

160 LET C$=STR%$(5) STRS$ converts a number
variable into a string variable,

170 BOSUB &10 ¥ SO your score, 5, can be printed

1B0 LET Cg="-" ot byC$1I‘l]11‘LeslU.

190 LET R=D-1 _

200 FOR C=1 TO W-1 Draws ground using dashes.

210 GOSUB &10

220 NEXT C il

2930 LET CH="1" m When yourun the program, spaceships appear one at a time :

240 LET R=D-3 on the screen, and t_ravcl straight across. Youpressany keyto >

250 LET C=W/2 signal. Your laser signal travels upwards, and you must time

560 GOSUB &10 your signalling so that the beam hits the centre of the spaceship.

270 LET CH="+++" e o L i o o

280 LET C=W/2-1

290 LET R=D-2 Draws laser signal.

300 GOSUB 610 - :

CG stores number of colurnn in

Z10 LET CGE=INT (W/Z4+LENICS) -3} which Jaser beam travels upe.

320 LET RG=D-4 RGisrowin which laser beam

330 LET R=1 starts.

34840 LET C=10

390 LET C$="FRESS ANY kKEY TD SIGNAL" o

240 GOSUB &10 This isa delay loop. It makes

70 FOR J=1 TO 1000 'I computer countto 1000, giving

280 NEXT J you time to read the

nstructions. Some computers
are faster than others, soyon
may need to change the
number 1000,

Delay loops are used to slow
programs down. A higher
ficure inthe loop makesa
longer delay. (You could put
one irto Dowihill Racer otithe
| previouspageifit runstoofast) 2




A 370

400
410
420
430
440
450G
4560
470
480
430

A 300
510
2520
230
J40
530
360
=70
580
o990
400

& 5H10
H20

630
H40
&S50

L&
&70
HBO
&70
700
714

720
730
740

To0

760
FFO
780
70

BOO

810
B20
830

8B40
850

BL0
a870
880
890
00
10
Q20

LET RE=INT (RND{1}%{D—8)+3) Row alonhg which spaceship
travels 1s se]ected at random.

LET G=0 Gchangesto linline 510ifyou

LET I=0 : send a signal.

LET I=1

LET R=RB Lines 420-430 print the spaceship

LET C=1 ; {(-0-}moving across the screern.

LET Cs="-0-" Tou could invent user-defined Lines 420-460 print the spaceship

GOSUB 610 characters for the laser signal in the next column along, and

LET C=I-1 and spaceships. lines 470-480 print a blank in the

LET C#== " 4 previous position, so you do not

GOSUEB &10 ] get a line of spaceships printed
acrossthe screen.

LET A$=INKEY$ (G) 1 Waits for you to signal, and sets

IF AS$<>"" THEN LET G=1 !

IF G=! AND RG>1 THEN LE-'JI' RG=RG-1 ] Gtolifyoude.

LET C=CG

LET R=RG

LET Cg="_" Prints laser beam traveliing

GOSUE &10 — upwardsasacolumn ofdots.
GOSUB &30

LET I=I+1

IF I>W-5 THEMN GOTO 744 i)

GOTO 430 Whenever computer prints

PRINT TAB(C,R);Cs | anything on screer, it goesto
RETURN this subroutine.

IF R6=RB AND CG=I+1 THEN s0TO &S50 Tests to see i signal has
RE TURN reached spaceship.

LET C=CG-1

FOR K=1 TO 20 .

LET CE="-#-"

GOSUE &10 Subroutine to print signal
LET Cs="-O—" reflecting on spaceship.
GOSUBR &10

NEXT K

LET D=1 Sets Qto L if your signal
RETURN reaches spaceship.

IF B=0 THEN GOTO 7&0 .
Your score for each signal
contact depends on height of

LET 5=5+(D-RB)*10 spaceship. Scoreisadded to
total 5.

LET NNt ] ——_——— N keeps count of vour signals.

IF N<10O THEW B0OT0O 100

LET C=1

LET R=10 If youscore over 300, prints out
victory message. If you score

IF S>300 THEN GOTO 840 less than 300 you get stranded.
You can make this number

LET C$="THEY HAVE GONE HOME" bigger to make the game more

GOSUB &£10 difficult.

STCF

LET C$="THEY ARE FICKING YOU UP" '—""‘{;P”rmts out landmgspaceslups

GOSUB &10 X

LS\

LET C#="-0-* ] e

FOR C=1 TO W-4 STEP 4 Y

FOR R=1 TO D-5 STEP 2 ﬁ)

GOSUB 610

NEXT R |

NEXT C -

STOP . =




Inflation calculator

Inflation causes pPrices 1o Y1se 50 Vol
need more money (¢ buy the same
thingsas youaid, say, a year ago. This
program works out whether vour level
ofpay or pecket money is keepingup
with inflation. Iralso shows how muchea
pay rise 1s worth after inflation has been
teken into account.

The surrent rate of inflaticn is
often mentioned on the news
and in newspapers. I you

cannot find it thers, you could
try ringing up a banlk,

10 FRINT "IMFLATION CALCULATOR"
20 PRINT

3% FEINT "HOW MUCH FAY OR POCEET MONEY'"
40 PRINT "DID YOU GET LAST YEAR"

20 INFUT L

S0 PRINT
70 FRINT "HOW MUCH DO yOJ GET THIS YEART®
B0 INFUT Y

Inlines 50, 80and 20,
type just the amountin
figures, with no cwrrency
or %% symbals.

i PRINT
100 PRTNT "WHAT IS THE CURRENT RATE OF
INFLATION"
110 PRINT " (WNUMBER ONLY:"
120 INFUT R

130 FRINT M calculates what you showld

be ¢etting to keep up with
inflation oy adding R% ta your
last year's pay.

140 LET H=L+{_=xF) /100

Iisthe difference betweenthis
yvear's and last year's pavor
pocket meney.

150 LET I=¥-L

Pisthe pereentage Increase in
yOUr Pav.

163 LET P={(I/L}*100

170 LET S=M-Y Zisthe differerce between

1EB0 PRINT what your pay riseshould beto
190 PRINT "YDUR INCREASE 15 "3! kcepup with :nflation and what
200 FRINT "iNCREASE AS A FPERCEWMIAGE: ";F; "% itactually is. If your rise is
Z10 PRINT "TOD KEEF UF WITH IMNFLATION YOU® apovethe rate of inflation, 51z a
220 PRINT “SHOULD RECEIVE ;M mines namber,

230 PRINT

240 IF S=0 THEN GOTO 32
L0 IF S>>0 THENW GOTU 2%0G

260 LET S=AHS(S) Converts S la a positive
270 PRINT "YOU ARE GETTING "35;" TOO MUCH" rumber if necessary.
280 STOF

290 PRINT "YOUR PAY IS5 ":S:i" BEHIWD"
JOOo PRINT “"INFLATION®
310 BOTO 280

3220 PRINT "YOUR INCREAGE IS EXACTL Y"
330 PRINT "IN LINE WITH INFLATION"
GOTa 280




Graphicinflation

This pregram uses simple graphicsioshow
the effect of inflation. It draws achocolate
bar, asks you for the rate of inflationand
then shows you the amount of chocolate you
can buy for the same mcney after inflation.

al0 CLS
20 PRINT The chocolate baris
30 PRINT "HERE IS A CHOCOLATE BAR" printed out as a block of

“L" characters. Each L

represents 1% of the bar.

840 LET Cg=" "
S0 FDR R=10 TO 14 ]

w0 FOR C=1 TN 20 R stands forrow and C for
70 GOSUB 270 J column. Subroutine in line 300

RO NEXT © prats Ls at position C, R for
70 NEXT R eachvzlue of Cand Rinthe
loops. For example, first Liwall
116 LET R=2 heinrow L0, column | onthe

—mn " sCTeen,
120 LET C%="WHAT IS THE INFLATION RATE

130 GOSUB 220 /—/—\_
Ifyvouareusinga VIC 20, add

140 PRINT {(NUMBER ONLY) this ine:

150 INFUT X 175 PRINT CHRS (147)
160 PRINT

130 LET C=i

170 FRINT "NOW YOU CAN ONLY BUY THIS MUCH"

180 PRINT .
190 LET ¥=100-100/ {100+X) £100 Works cut percertage of

chocolate bar vouwilnothe
200 FOR C=206 TO 1 STEP -1 able to buy after inflation.
210 FOR R=10 TO 14
250 IF X»0 THEN LET C$="_" Foreachparcent (X) of the bar
570 IF X<=0 THEN LET C'!r:"l_"-l youwill not be able tc buy,
240 GOSUB 790 il computer changes an Litoa
250 LET x=%x—1 dot.
240 NEXT R Subroutine to prin: symbols on
270 NEXT C the screer.
20 STOP

Try these co-ordinates for

4270 FRINT TABI(C,RICE :
I00 RETURN ’ I drawing the neck and body

ofthe colkebotle, Youmay

B s need to adjust them to suit

=2 the dimeansions of your
BN whie screemn,
Coke bottle program j;jﬁf il To draw neck:
CLAAL, YL FORR=5TQ Y
Here are some hints for UHLEL ki) FORC=18TCQ 20
crawing the coke hottle It LLLLY Yo A Todraw bocy:
youget stuck, the correct UALAL HELY FORER-=10TQ 18
program lines are on page 47. LT e FORC=17TC?21
ARG RERL ALNLY
Youcould adaptthe program o drawa % signs for the body and dots forthe
coke bottle that holds less coke after neck. Make the body out of 80(10 % &)
inflation. Draw the bottle astwo % symbols, sothat each one represents
} rectangles, one for the neck and one for 2% ofthe bottle's contents. After
" the body. Youneed two loops mthe inflat.on, you need to redraw the bhody,
programtodraw therectangles, You replacing % symbolswith dotsto show

canuse different symbols, for example, how the level of coke Fas gone dowm,




*

Horoscope generator

This program prints out a horoscope when someone types in their birthday. It

shows how the computer usesarrays to store lists of information in a particular -
-+ order, for instance, the birth signs, month nurmbers and horoscopes. i
" %10 PRINT "HOROSCOPE GENERATOR®  _ i o
20 DATA Q,31,59,90,120,151, 181,212, DALA Inewihnumbsr atdey
243, 273,304, 334 in year at which each month ,
_@" " . § = starts e.g. March starts on e
: 30 DIM M(12) day 90
2l 40 FOR I=1 TD 12:READ MCI):NEXT I X : 4
3 - 50 DATA "ARUARIUS",20, "PISCES",S0, "ARIES", 80
60 DATA "TAURUS", 111,"BEMINI",141,"CANCER",172 | :
: 70 DATA "LED",203,"VIREO",234, "LIBRA", 245 - Birth signs and number of day
i 80 DATA "SCORPIO",294,"SAGITTARIUS", 326 inyear on which each starts.
90 DATA "CAPRICORN",355 i .
100 DATA "YDU WILL MEET A DARK, MYSTERIOUS . 3
STRANGER™ e foly
110 DATA "YOU WILL BE RICH AND HAPPY WRITING L Horoscope data for each birth ¥
PROGRAMS" . sign. :
120 DATA "YDU WILL LEARN THE MEANING OF LIFE" Y
130 DATA "YOU WILL BE VERY HAPPY LIVING IN S g
. HOLL YWOOD" . I
! 140 DATA "YOU WILL FALL IN LOVE WITH A GREEN ?ﬁ;gggaﬁ’ee;dﬂ?e"akhgf;;f;“pesin
e COMPUTER™ e R : :
. 150 DATA "YOU WOULD BE HAPPIER A LONG WAY AWAY™ “gf‘;i‘;ﬁg?gi:;mag&mesm
+. W 160 DATA "LEARN TO LOVE FROGS AND TOADS" g '
% . 170 DATA “DO NOT RUN FOR BUSES IN THE RAIN" ;
180 DATA "YOUR CHILDREN WILL NOT BELIEVE IN HORDSCOPES"
190 DATA "ALWAYS TELL THE TRUTH ON THURSDAYS" ; &
S0 SIH L Sets up array for birth signs (5%) 40111

210
. 220
* 230

"YOUR FACE WILL BE YOUR FORTUNE -
SOMEHOW ™ : : fae B o

and their day numbers (S). DIM

DATA “TAKE NO NOTICE OF ANY HOROSCOPE®.: " |
DIM S$(12),5(12) 'l T - o - .. .

tells computer how many
pieces of information will be

FOR I=1 TO 12 stored in arrays. READ
iy | 2w EREEE B R RS L transfers each DATA item into
*7 250 NEXT 1 . . o arrays and numbers it.
- . 260 DIM Ds(12) 1 - sl i
‘X * 270 FOR I=1 TO 12 : T A R Sets up array for horoscopes. 5
% 280 READ D$(I) J EL R 5
N, 290 NEXT I B e i e (R * _ { Canyouadd some linestelling 7
300 PRINT:PRINT:PRINT ' ) thecomputer whattodoifthe / @7 |
M 310 PRINT "PLEASE TYPE THE NUMBER OF THE MONTH" number of the monthor dayis ) /* -
320 PRINT "IN WHICH YOU WERE EORN" ] typed in words instead of a -
330 PRINT "(JAN=1, FEB=2 ETC)" «\ number? o8
340 INFUT M . v
17 350 IF M<1 OR M>12 THEN PRINT "NO SUCH Computer checks youhave
MONTH" : GOTO 300 Add ; . lypedanumber between 1 and
350 PRINT ; 12 for month, and between 1
370 PRINT "PLEASE TYPE IN THE DAY OF THE MONTH" and3lforday.
#  SBO INPUT D : Computer works out day
Q' 390 IF D<1 OR D>31 THEN PRINT "NO SUCH DAY * - number for your birthday by
F IN ANY MONTH":GOTO 360 g 5 2 looking up day number for
. @ 300 LET X=M(M)+D - — S : your month in array M, and
- 410 LET A=0 i P e ® adding number you typed in |
.- 420 FOR I=1 TO it for D. % e
-430 IF (X3>=S(I)) AND (X<S(I+1)) THEN LET ﬂl—Ih.!| e ks o day iumber 06
440 NEXT I » - ¥ againstday number for each -
"A4560 CLS .
470 PRINT:PRINT:PRINT : f
480 PRINT "YOUR STAR SIGN IS: "3S$%(A) - . Prints out birth signand
3 490 PRINT ¢ corresponding horoscope.
. 4 9500 PRINT D$(A) .
it 510 PRINT:=PRINT v
pu 46 520 GOTD 300 ; =
A 0L PSR 5 % Ko Sw. A e



Computer poet

You can program the computer to pick
words froma liststoredin DA'A
statements, and string them together in
anes o look like poetry. The computer
chooses words entirely at random, 30
usually it only turns outone o7 two good

inesamcngsta lot of rubbish. Stil, you
can have fun changing the words inthe

DATA statements to try and make
netter poems. or poems on different
subjects.

o1 FRINT "FDEM"

20 DaTaA “FOODD®, "GOOD", "MEAT" . "FEAST", i

"CHEWED" , "SUUF"

20 DNTA "HUNGRY ", "GREEDY", "HLOATED", "FAT",

"GREAT", "THIRSTY"

40 DATA "EAT", "DRIMNK", "THINK" , "SEINNY ",

"LOOk", "CHEW"

53 DATA “FULL", "GULF","HAS","FROM", "SLURP",

"SWALLDOW"

60 DATA "1IS", "WAS","DDES", "MAKE", "COOK",

"INTO"
T DIM W {30 m—

You canchange words
mnthe programtomake
different poerns.

20 words for computer touse in
pOoeI.

Tells corrputer there will e 30
il [_ words in array W§.

A0 FOR I=1 TO 30

Stores DATA words inarray
VVE.

90 READ W${I)
100 MEXT T J

Loop repeats three times, ance
for each verse.

t1o FOR T—-1 TO =
120 FOR 1=t TM 4

AlZD FOR K=1 TO INT (RNLO(1)#4+2;

Loop repeats four times, orce

4140 LET REIMT(RND{(1}%3ZID +1}

150 PRINT WE(RE): " "
1&£0 NEXT K
170 PRINT
180 NEXT 1
190 FRINT o
200 PEINT
210 MEXT T
220 STAF

RS L E RS EE E LA B R LSRR Sk

A - N W NN M E
I'TEETER SR EEERERE S &

L SR E R R LR R E R LR R L

You could design more attractive
and colourful layouts for both

programs on these two pagesusing
the graphics features of your
computer. There are hints on
designing screen displays onpage 18.

|_ for each line in a verse.

Computer picks random
number, K, hbetween 2 and 6 1o
c¢acose number of words ina
ling.

Computer picks random
numbker, R, between 1l and 30,
and prints ont word in this
position in W3.

v DR BB b v
HAFRPY BIRTHDAY
GRAHAM
PISCES 19 GENTLE,
SENSITIVE AND Can
SWIM LIKE n FISH,

o B O o e
L5
o

Ifyou have a printer you can print out
copies of poems and horoscopes —
perhaps evento sell at a fund-raising
event. You could also give
decorated, personal horoscopes
instead of birthday cards.

27




Using tapes and disks

It is a good idea to save programs on cassatte tape. Then youcan load them info the
computer and alter them without having to retype them. Saving programs oiiapes
can be tricky, though, and there are some hunis on the opposiie page, alongwith
some information about disk drives. The program on this page 12 a useful one tosave
ontape ordisk. It gives youan organized list of information that 13 easy fo refer toor
update, The prodgram iisting gives a catalogue of ilms and the years in which vou
might have seen thern, but you can put cifferent information into the prograr..

s

]

28

Filmsearch program

Youcanfind the year you saw a particular
film by typing in its name and a code
number, 1, which tells the computer to

search for the year, lf youtype ALL,and a
year, it will list all the films you saw inthat
year.

# 10 PRINT “"FILMSEARCH" s
20 DATA "SUPERMAN", 1977
21 DATA "THE BLACK HOLE", 1979
22 DATA "STAR WARS", 1780
23 DATA "MOONRAKER", 1980
24 DATA "CHARIOTS OF FIKE", 1981 Put the names of films and vears
25 DATA “THE EMFIRE STRIKES when yousaw them in these
BACK" , 1981 lines, Add more DATA lines for
26 DATA “TRON", 1982 new films.
g; EgIg ..E%ﬁ?f?igNNEH e ENDgisasigrllla]whichisusl?din
y ="
29 DATA "OCTOPUSSY", 1983 t05top runting the prograrm.
13'6' Dm,g "EE;HRN OF THE JEDI", 1783 | To ask arother question, run
the program again.
110 PRINT:PRINT
120 PRINT "TO FIND THE YEAR WHEN YOU SAW FILM,"
130 PRINT "TYPE NAME OF FILM FOLLOWED BY"
140 PRINT "SEARCH CODE NUMBER 1 (EG. TRON,1)" Youcould adapt this
programtomake a
150 PRINT catalogue of vour
160 PRINT "FOR A L IST OF ALL FILMS YOU SAaw" record colection,
170 PRINT "IN & YEAR, TYPE ALL, FOLLOWED BY" wih alhurr titles and
180 PRINT "YEAR IN WHICH YOU ARE INTERESTED" names of arlists
. 190 FRINT "(EG. AlLL,198Z:" instead of dates.
200 PRINT ‘“-——*’“-*\£~——-“~“/
210 PRINT "FOR A COMPLETE LIST OF ALL FILMS" -
220 PRINT "AND YEARS, TYPE ALL.1"
230 PRINT
240 INPUT F$.D
290 PRINT:PRINT
Ebo PRINT ::FILH D"J‘TE'_‘ Headings for columns. Leave
=70 PRINT *__ = 20spaces between words.
280 PRINT
290 READ X%
300 1F X$="END" THEN STOP
310 READ Y
320 1F F$="ALL" AND D=1 THEN GOTG 360 Computer checks to see what
330 IF F$=X$ AND D=1 THEN GOTO 340 you want to find out.

340 IF FE="ALL" AND D=Y THEN GOTO 340 Prints out films and years
§Eg Eg:ﬁTE:E- e TAB prints narmes and dates in
- ? = 3 : ‘ 3 C

Z70 GOTO 290 line with headings in line 260.

If your computer’s BASIC allows the
command RESTORE, changeline 300 to:
IF X$="END"” THEN RESTORE: GOTO 110
This resets the data pointer which telis the

computer where to start reading the data, to
the first DATA line, i.e. line 20. You canthen
ask the computer another questicn without
having to run the program again.




Loading and saving on cassette

If you havetrouble saving and loading
programes on cassette, go through this
checklist for possible causes:

*Wrong tone and volume setting

Setthetoreonhignand the volume atthree
gaarters. If this does not work, adjust the
volume slightly. The signals may betoo
quiet for the computar to pick up, or soloud
they are distcred. Whern vou have found
the correct settings, mark them with ableb
of paint.

* Bald tape

The tape may be worn or damaged. Trya
different one.

* Dirty heads, pinch roller and spindle

Pinchroller Erasze head

Play head

The magnetic oxide which coats cassetta
tape can flake oft, especially from poor
quality or old tapes. Cleanthe eraseand
play heads witha cassette cleaning tape, or
a cotton bud dipped in methylated spirits.
Also, clean the pinch roller and spindle by
pressing PLAY and holding a cotten bud
against them as they rotate.

. Mostcomputers record programs onte
“tape in "blocks", whick are sections rather

Finding programs |

Tare counter

To find programs quickly, use thetape
counter onthe cassette recorder and
keep arote of the number where the
program bedins onthe tape, Use short
tapeswith only a few programs oneach
s.de. For a precantion, save a couple of
copies of each program so that if the
rape WEears out or gets damagea, you
do not lose the program.

Some computers list bloek Feaders and
lengths onthe screen while saving and

loading. Othersshow different patterns
or lines and colours for different blocks,

like the chaptersina book. The computer
gives each biock alabel, or *header” This
isusuallvy in hexadecimal, a number code
whichuscsthe digits 0to 9and letters Ato
L. Ifyou keep getting BLOCK? or HEADER?
error massages while loading or saving,
and have tried “he suggesticns inthe
checklist opposite, ge: advice froma
dealer,

Disks and disk drives

Interface chips

Before it can usc adisk, the computer
reedsto betold how and where o store
information onit. These instructions are
called a Disk Operating System (DOS) and
usually come on a floppy disk withthe
disk drive. Adisk isdivided intoc areas
called tracks and sectors. Some of the

sector
’/—'

tracksare reserved for adwrectory. Thisis
alist ofthe programson the disk, with their
track and sector locations.

Touse adisk drive, the computer needsa
disk interface. This is usualiv a few chips
which slot into the cormputer’s printed
circulf hoard. If your cornputer does not
have adisk interface, you can have it fitted
byadealer. 29




Simple circuits to build

These next lew pages show you some circulls to build and attach to your computer,
with some deasfor how touse them Youconnact them to acomputar viatheuser
cort, or Input/cutput port. If your compater does not alreacy have a aser port, aska
dealer if you can buyone toada on, or youmay se2 v advertised in acomputer
madgazing: The first prorect shows you how to attach a switch to the computer, and
kow to program the computer to do different tangs ceording tc the signais:f
recelves [rom tha switch.

The Instructions for the circults show how to hld them, but as different
compuiers work differently, you need tc check some programriing details invour
manual, and alsa oxactly rowto connact the switch 1o the computer Ifyoucannot
ind the information, or do not understand it, see tne list over the page for whereto
gofor further help.

YOU ARE
STANDING ON
MY Foor

Youprogramthe computer
to print message on screen
when switch is pressed.

J Sigmalis stored in special
area of computer's memory.

Switch is activated

when pressed. —¥

The user port Edge connector
Socket ; Your user port may
////////// haveadif?erent
VS

The user port, or input/output port, might
be a sccket with a number of pinsinit,cr
an edge connector with metal tracks.
Eight of the pins or tracks carry input
signals into the compater, These signals
arestored inthe computer'smemeoryasa
binary number with eight digits, or bits,
(All the information inside a computer is

stored in binary numbers.) Some
computers have another eight pinsto
carry signals out of the computer. Others
use the same eight pins for inputand
output signals, and you have to give the
computer a code telling it whetherto
receive or send signals. Thisis called
setting the data direction register (DDR).

Groups of pins in the user port are
assigned to different jobs, for instance,
carrying signals or supplying different
voltages. There should beadiagramin
your manual telling you what each pin
does. The input pins are usually

0 wolts (also called ground) Bwoits
I3 I I | ' | I T 1 !_|_|
1 L L L L ! b { L .
e T R 7. A e
. e e o U] TR R o e Y] 2 \1’1 -
G g LA e e o gt
\1\?‘3’\?';;@&?@9&?\?‘?& \9"?& '\5\?"}‘?\1@“\'.@ *\;C\-'G"‘“’:L $° Cpﬁ""o

numbered { to 7. Some user ports have
“control bit pins” which are used when
interfacing certain things. Forthis
project, youwillneed touseaQveltanda
5 volt pin, and one input pin.

30

*The VIC 20, Petand the BBC have user ports, For other machines, youneed 1o buy auser port (or

parallel iInput/outout oot



1000 ohm { 1K) resistor.

Whatto buy

1000 chmresistor has
browm, blaclk and \
red stripes.

icro switch
ush-button soit)

Y- Single strand “hook-up” wire

You can buy most of this ecmuipment cheaply
at an electronics components shop, or by
maill order.” Youmay needtogotoa
specialist computer shop for the pluganc
lead to fit the user port. The lead will

Connecting the switch

Your switca should have three placesto
connectwires, labelled 1, 2 and 3, or NO
(normally open), NC{(norrmally ¢closed) and
COM {commor). Look for these labels
when you buy the switch, and if thevare
different, ask what they mean.

Normally ciosed (NC or 2)

Normally cpen
(WO or 3)

o

. Commen (COM or 1)

2

{//4
774
I_f’

. Hool-up
S

You can twist the
wires together using
rminlan.tre phers, or
solder hetn. (See
How to solder pn
page 44.)

SV wire
ki

.

OV wire

The pesition of your wires
might be different,

Using wire-strippers, remove about 1.5cm
of the plastic from the wires to connect to
the 3V, 0V and ‘nput pinin the user port.
With hook-up wire, attach the 5V wireto
NQO, and the input wire to COM. Connectthe
resistor to COM also, and attach the other
end of the resistor to the YV wire. Donot
connect anything to NC.

The stripes on a resistor show

the number of chms, and a
‘f'

T
- .-..-‘i .;':JM’
= "'f-;.f,ﬂrd;
il ‘g
A small “hreadboard"”
like this 15 usefu] for
building the circuit,
but rot essent’al.

Pluganc

lead tofit g
USErpOTL.

probably be flat “ribbon” cable, consishing
of lots of wires stuck together. When you
buyit, ask which wiresto connectto the s
voltand Ovolt pinsintheuser port, and
which wires to connec: to the input pins.

How the switch works

S
Svolts | ?‘-"ltch
User Input wire ) / 1300
port £ B ohmn
o [Iesistor
Jvolts (ground) 7

The swiich 1= connected toadvolt, a5
voltand aninput pin in the user port.
When the switchis closed, the user port
recelves 5 yolisalong the input wire,
and the computer storesa 1 mits
memory. When the switchis open,
thereis no voltage along the input wire,
andthe computer storesa(,

Follow these instructions carefully. You can
damage your compaiter if you wire up the switch
wrongly.

Common
Normally |.- - ..
opern L et

Eoox up wires =
corung from switch

e SO,
"«.Fwi_re" Input wire

-
= 9
If youprefer, you can pokethe wires into a
breadboard as shown. This haslines of
holes in it which are connected underneath

by rmetal tracks, and you do not need to

solder the wires toit. 3l

XMl s axrt]] s e T T P R Fe T tha e este - rhe et foter mare s



Programs forthe switch circuit

When you have wired up the swiich, plug it :nto the 1ser port. Then you can testit
with the program below which skews vou what happens in the computer'smemory
when you press the switch. Signals received by the user port ere stored inore
place, or location, inthe memory. Each location hasanaddress. You need tolook
up the address of the user port's memory location in your manual. If yvou cannot get

the switch to work, check all the connections. If you are really stuck, lock atthe

HELP list on the oprosite page.

Testprogram®

10 (Setdatadirection
register if necessary.}
20 LET A=FPEEK {(Addressofuser
port’s memory location '}
A0 FRINT A

40 GOTO 20

This program usesthe command PEEK to
tellthe computerto look in the user port's
memory location. It coples what is there mto
variable A. Check in your rranual whether
youneed to set the data direction register to

Mormally the computer
prints 0 if you are not
pressing the switch, and

another number if vou
are, Ifitisthe other way

round, change line 30 to
PRINT 255- L.

commandto PEEK, look up howto find out
whatis storec inthe user port's locaticn.
The address nftne user pert’'s memory
location may be given in your marnual asa
decima. number, or in hexadecimal (hexfor

=hort). Copy itexzactly asitis shown. Hex
numbers are often preceded by the symbol

tellthe computer to expect input signals,
and look up the address of the memory

Iocation. It your computer uses a different &
Binary counting Dectmal
The user port stores the signals it 128]6al32l&l 8 a 21 equivalents
recelves as llalnlary numbers, hke_allthe 0lolojolo|i]o]o]s e Tobt;i?’?
information inside a computer. Bnary olol1]/olo|lo|1] 1|3 numbers,
numkbers are made up of 1sand 0s, and 1]o|o]/o 1]0]0]0 |38
reading from the right, these digits shaw |7 PN PR TR R T R e P9
how many ls, 2s, 45, 8s and 50 onthere ol 11111 ol1lol1 117
areinanumber, To convert binaryto (1 ol l 110 1 0l218
decimal, add the nummbers at the tops of :
the columns with 1sin.

The user port and the memory

Depending cnwhick input pin you connect
the switch to, youmightget 1, 2, 4,8, 16, 32, 64
or 128 onthe screen when you pressthe
switch.

Pin Fin Pn Puor P Pin Pin

éééééé@é

The user port’s memory locatior. storesa
different hinary number depending on :he
sigmals it gets from the user port. The
number is made up of cight binary digits

Pin

When you run tae ‘est program, all the bits
are 0o start with, so yougetaQonthe
sereen. When you press the switcn one of
the bits changesto 1, and the computer
prints the dec:mal ecuuivalert to the binary
numkber it now has stored in the memeory
location. Inthe picture, the switchis

32

{bite}and each bit corresponds to the signal
recelved byoreotthe eight input pins. Ifa
bit receives a voltage, it changestoa 1. Ifnt
receives 0 volts, it changes o0,

*If vounare using a BBC ora VIC 20, see page 47.

connected to pind, so the computer stores

00010000 when the switch 1s pressed. Thig:s

15 in decimal so the computer prints 16 on
the screen.



Ideas for things todo

Below anc over the page are some 1deas for
using switches, You can probably think of
others.

10 LET a=PFFEK (Address’

THEN BOTO 10 Le fswitch
15 closed
30 XF A=0 THEN (Program inalarmnoiss)

20 IF ALED

<_ O\ p&x&

Y ou could put -he switch underneath
something you do not wantto be moved, for
mstance, a private diary, and program the
computer to make an alarm noise if
scmeoene picksupthe diary.

Intruder alarm

You can build an intruder alarm using a
different kind of swatch, called areed
switch. This is activated when a magnetis
passed over it. You connect it totne

&/

10 LET A=PEEk (Addresz)

20 IF A=0 THEN BOTO 1u je. ifswich
J0 IF A<x0 THEN Isopen
PRINT "HELLO"

Tape the switchto a chair and put athin
cushion overit. Programthe computer to
print “HELLO" when someone sits down
and activates the switch. [f you havea
speech synthesizer you could make the
computer say something by adding a
speech corrmand at line 30 instead of
PRINT.

cormputer inthe same way as amicro
switck. Connect the input wire and 0V wire
with its resistor to one end of the reed
switch, and *he £V wire ta the other end.

Magnet

x Vad

Attacha m;g-;qil{et tothe edge of a door with
sticky tape, and fix the reed switch next toit
on the door frame. Program the computer to
sound an alarm when the door i opened,
using the program at thetop left onthis page.

If you cannot get the projects to work, or-
cannot find the necessary information in
your manual, here are some ideas for
where to go for further help:

# Contact and join a local user group—
they are advertised in computer
magazines, cr ask at your local library.

# Ask someone experienced in
computing, such as a teacher, to give
you some help.

Thesze two
WITEes are
pulled
together

— Reed swilch

Some computers, suchas the BBC, have a
TIME command. Youcanuse ittogether
withareed switch o time how long the
switchis openor closed. Try using itto
time telephone calls, for irstance.,

# Contact your computer's
manufacturers -they should be able to
answer your questions and might have
extra information they could send you.

¥ Write to a home computer magazine -
they may publish your letter or put you

in touch with a user group.

# Ask at your local computer dealers.

If you still have problems after trying
these, write to Judy Tatchell at Usborne
Publishing (the addressis at the back of
the book) stating your difficulty and the

make of your computer. 23



Build a “bitswitch’ keypad

On the next few pages there are (wo
projects which show how the user port
waorks, The bitswitch keypad has eight
switches each connected to adilferent
bitin the user port's memorv location.
Yau can caortrol whether the bitsare 1s
or s by pressing the switches, and the
computer stores a diferent binary
number depending on which switches
are pressed. Youcan programthe
computer to print the decumal
equivalents of these binarv numbersan
the screen, and you canalso find out
how to make il print letters.

Mounting the switches

You need to build eight identical circuits,
one for each switch. The picture below
shows the first two circuits for you to copy,
and you ¢an see what the finished set of
switches looks like at the top of the next
page. There are instructions for how to
solder on page 44. When you have built the
circuits, connect the input wire of the first
switch toinput pin 0, the second switch to
input pin 1, and so on.

Coppertracks run in this directicn on underside

S D N D R T e
-

What to buy

8 small, flat keyboard
switches, Ask for normally
open switches with two
legs to fit Veroboard.

8 % 1000 ohm (1K) resistors
(brown, black and red stripes)

Single strand hook-up wire
% ,:.:-;ff T i\/‘

T

Plug an;d lead for user port

long, with 5 holes to a centimetre.

L I Y L B I N B * a
\/.f‘-.a'-.....-.-' i
L I R I I
L L r & F
& @

]

LI )

L T
L T I AN B 2 ® g PR g4

Veroboard has copper tracks onthe
underside linking the holes inrows.
To build the circuit, you push wires
and legs of resistors and switches
through the holes, and solder them
undermeath. The current flows along
the copper tracks between them.

of Veroboard.
Switch. Oneleg goes into the The halesin
1000 chm 5V row of holes. The other BB Kh this row are
_ wealator goes into the row to which i all supplied
SV wire fram | (seenext page). with 5 volis.

Aser port

you connect the input wire.

o owijchis
\..‘ legs \\'.'.

user port

OV wire from /| T

Input wire from first
switchto input pin 0

34

L1
Circuit for first switch

/ Input wire from second
gwitch toinput pin 1

1 .

T
Circuit for second switch




Breaking the track

I l
The finished circuits should look like
this. Next, youneed to break the copper
track on the underside of the Veroboard
between the input wires, to stop the
current flowing between them. Te
identify a hole in the track betweentwo

Pinthrough hole JL__ Small drili bit
where you warli ta l?"f
reak the track. '

. Eight input wires, soldered
'\ into the same row of holes.

broken.

input wires, stick a pin throagh it and turn
the Veroboard over. Scrape away ihe
copper track around that hole witha
penknife, or twist a small drill bit overthe
hole1oremove the copper. Youneedto
do this seven times, once betweeneach
pair of input wires.

Programs for the switches

10 (Set DDRif necessary) [

20 LET A=PEEY, (Addressofuser
port's memory location)
20 PRINT A

A0 GOTO 20
This is the same program as for the single
switch in the previous project, but here you
can get lots of different numbers onthe
screen by pressing different switches. The
computer stores the number in binary, but
converts it to decimal before printing it on

" These arethe numbers you
will get if you press each
switch one at atime.

The number shown on the screen when you
press a switch depends on which bit inthe
user port the switch is connected to, You
canget any number between 0 and 255 by
pressing different combinations of

the screen. switches.
There might be an
ABCII table in your
Character keypad manval telling
10 (Set DDR if necessary) 80 1F &<»0 THEN BOTO 7o [ Yyouwhich

20
0
A0
=0
&0
7O

LET A=PEEK (Address)
1IF A=0 THEN GOTO 20
IF a&<>»0 THEN GOSUB
LET X$=CHE${C)
PRINT X%

LET aA=PEEK (Address)

100

This program turns the set of switchesintoa
very simple version of a keypad called
Microwriter. This has buttonsonit, and by
pressing combinations of these you can
print letters, numbers and symbols or the
sCreen.

The program uses CHR$ to convert the
nurnbers stored when you press the
switches into ASCII characters™ to print on

numbers
represent
which
letters.

70 GOTO 20

100 FOR I=1 TO 10

110 NEXT I

120 LET C=FEEK (Address)

130 RETURN -~

the screen, There isa short delay loop inthe
subroutine in case you do not press all the
swiiches that make up a number at exactly
the same time, and you can alter the number
inthe delay loop ii necessary. The

computer also teststo see if you have taken
your fingers off the switches before going
back to wait for the next number, so youdo
not get a row of the same characters(line 80).

+ Y . S - -~ T TSN TT o



Binary light display project

You can nuild a row of Lght-emitlag
diodes (LEDs), which igchtupin
cilferent patterns when youtyp
numberscn the kevboard The
numbers are stored in binary in the tser
ror'smemory localic Each L= s
connected lo a bitinthat location, and
turnscnor off depending on whether
the bitis 1 orJ I your user portusesthe
same pins for iInput and output, sctthe
dala direclion register to output. If ithas
he LEDeto the

_—

e

PO
-0

What to buy
8LEDs ——

Btransistors (type BC461) - J

*ﬁ
8 = 82 ohmresistors

(grey, red and black stripes) ‘( H \

8 x 2200 ohm (2.2K) resistors
(three red stripes)

Single strand hook-up wire
Plug and lead for user port
Vercoboard (atleast 13 cmlong

separala pins. connec: and 4 cm wide)
cuipul pins.
Light emitting diodes / j Transistors
/ .

Neogative
™.

N

Positive

A current only flows through an LED inone
direction, frorm the positive to the negative
leq, so youneed to solder it ontothebeoard
the right way round. Most LEDs have a flat
side indicating whichis *he negative leg,
and this leg endsin a larger piece of metal
which you can see inside the LED.

Collector — ___,,u
Transistors have three legs, and you haveto
be carefulto solder each legintothe
correct hole, or the transistor might be
damaged. A BC461 transistor hasa little tab
nextto the emitter leq, The baseisthe legin
the middle. The third leg 1s the collector.
Checlk this with your supplier if you are rot
sure.

Mounting the LEDs

You need to build eight LEI) circuits along the board, exac:ly like the two shown below.
There are instructions and a key on the opposite page showing you how to find the right

holes onthe Verobeoard,

EV wire frorn BZ ohm resistor

user port

Brealk track here

=-—= (Coppertracks rn inthis
direction onunderside of
Veroboard.,

1 12

13 14

1 2'3a 4 5 6 7 8|9
r \ |
8 " _AL\_; * - - L -
e —_._, =l \ PO::-ItNE
/
BJ.' A
C-’fIr *
. f . Transmtor |
! Flat mde 5 |
E - ' |
/ |
E," [ ] r 1 I
!

Holes inthis row are all
~ gipplied with Svolts,

Breakthetrack actoss four
holes between each circuit,
(See previous page for how
to breakthetrack))

AT

! Negatlve ‘* '.' cﬁ! "'
! . ’ \ L] L] L]
2 _________%_____3\\\5 ’/ C'Ollecmr /"‘ "//*z” 2200 ohm resmior\\ \ @J
7 ’K Base ™ Emitter \"\
' f . - ‘ll'l - . . . " - III'II - -
/ i \
e ™ = 11;\_1 ;
OV wire from// ‘NLrﬂ from | Wire from Holes inthis row are all
3G user port ' outputpin 0 " output pin 1 supplied with 0 volts,

{ |
Trreinnt for firsr 1LETD

| |
Civetit for second LET




Finding the holes on the Veroboard

o a -
‘--—-i,___: f o -D
Putthe Veroboard Label the tracks acrossthe Tofind a hole named inthe
copperside up onaplain top with letters and put key below, lay the board on
piece of paper, and mark numbers down the side, the paper copperside
thelines of holesandtracks. exactlyasshown. down, and read off the
hole’s letier and number,

KEY Circuit for second LED:
5V wire from user port - 2B 82 chm resistor - 9B and 9D~ Makesure ﬂ“—Eh
r ; B . i components onthe
JV wire from user pOl’i’ 2H LED pog“n;re leg e 10D Verohgard Orﬂleir

- negative leg - 10T legs donat touch
Circuit for first LED: Transistor: collector— 11F each other,
82 ohm resistor — 4B and 4D base-11G especialy the

LED: positive leg - 5D
negative leg -5F
Transistor: collector - 8F
base-8G
eritter —6H
2200 ohm resistor - TEand 7G
Wire from outpatpin 0—4E
Youneed to break the track
at holes 8D, BE, &8F, 3G.

emittef— 1 IH fransistors.

2200 ohmresistor - 12E and 126G
Wire from output pin 1 - 9E
Youneed to break the track

- .'-L'
atholes 13D, 13E, 13F and 13G. @

The componernts for this circui® are inthe
same tracks asthe first circuit, but five holes
along. Build six more LED circuits withthe
same layout as these, each one five holes
along from the last,

Programsto try
10 {5et DDR o output signals
ifnecessary.)
20 PRINT "TYPE IN A NUMBER"
30 PRINT "BETWEEN O AND 255"
40 INPUT X
50
mermory location) , %
60 GOTO 20
‘wﬂ; ﬁ ‘L @
||
into the user port’s memory location.
The number is stored in binary form,
and the LEDs light up in the pattern of is

POKE (Address of user port's
POKE puts X, the number you typen,
inthe bmary number.

_ Thisprogram makes the LEDs light up

(et DDE 1o cufput signais
i necessary.)

FOR I=0 TD 235
POKE (Address) . 1
FOR J=1 TO Z0
NEXT J

NEXT I

inthe pattern of 0s and ls foreach
binary number from Jto 255, Alterthe
figure in the delay locp in line 40 ifthe
program rmnes too fast or too slow.

37
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A robot to build

Onthe next few pages vou can find cut how to build a computer-controlied
robot vehicle. You piug it irto the computer via the user port, or input/output
port. The robet hasa bumper on its front and when you start it up, itzan
negotiate an obstacle course on the flecor. The program for thisiscn page 43.

' market at the moment. Most

of them have basically similar
circuits to make them work but
the robots dodifferent things
according to how you program
the computer. Some can follow
aset route and draw alineto
make pictures. Others have
light sensors and can follow a dark line on
the ground, or move towards a light. You

can experiment with this robot and see what
you canmake itdo.

These two
wheels drive Bumper

tte caterpillar tracks.

This robot is a battery-powered model vehicle, adapted for computer control. There
are other suggestions for how to build a body for the robot below. The working parts
are two motors and two gearhboxes which drive a pair of wheels. Youalsoneedto
build an electronic circuit to control the robot. This is quite complicated but thereare
detailed instructions for youto follow. You can buy the parts for the circuit atan

electronics components shop.

Ideas for the robot’s body

Here are some suggestions for whereto
buy parts for the robot's body. Before
you buy anything, read through all the
instructions on the next jew pages sayou
have a clear idea of what to do and what
you need. You can take this becok with
you to the shops, too, so you can show the
supplier what you are looking for ifthere
1sany doubt.

You can use a pair of motors,
gearboxes and wheels froma
construction kit, like Fischertechnic.
They are easy to assemble and are
designed to work together. Assemble
the parts ona baseplate fromthe
construction kit.

A battery-powered, motor-driven
vehicle from a toy shop or model shop
can provide a body for the robot.
When youbuy it, check that it hastwo
motors which can drive the wheels
independently forwards and
backwards. Do not buy a radio-
controlled model.

A good model shop should be ableto
supply youwith a pair of motors and
gearboxes and a pair of wheels,

which you can screw to a piece of
10mm thick plywood. The voltage
range of the motors must be between
3wvoltsand 12 volts. Youalsoneeda
small balancing wheel to go at the back.




What you need for the robot’s control circuit .

Piece of Veroboard about 8cm X 8cm(with 3 x 2.2Kresistors

holes 0.1 inches apart).
3 diodes type IN4001, IN4002 or IN4003, (Do

5 double-pole changeover subminiature ~ notuse Zener diodes.)

relays, coil voltage 6V d.c., coil resistance

250 ohms (or anything over 50 ohms willdo), OOK-UP wire

sticky tape e.g. maskingtape
1 single-pole subminiature relay, coil kytapeeg s

voltage 6V d.c., coil resistance 250 ohms (or Battery to match your motors, e.g. a 9V
anything over 50 ohms). battery fora 9V motor.

3 transistors type BC107 or BC108 Plug and lead for user port.

e ———— e
m—re e R T T T
e d

mponents onto the Veroboard

Labelthe holes and tracks on the Veroboard as shown on page 37. Make sure the endsof
the tracks are labelled with letters and the holes are labelled down the side with numbers.
There1s a key over the page telling you in which holes to put the compornents. [t doesnot
matter which way round you solder resistors into the Veroboard butit is very important that
yvou put the legs of diodes, transistors and relays in the right way round.* You can find out
how to identify each leg on a transistor on page 36,

Diodes

A diode only allows the current to flow through itinone
direction. The end with the stripe marks the negative leg
and this goes towards the 0 volts, or negative, side of the
circuit.

Positive

\

Negative

Relays

Arelayisa tiny electronic switch. A double-
pole relay has two switches inside and a
single-pole has one. The double-pole
relays in the robot’s circuit switch the

Circuit diagram for
single-pole relay

Cireul: diagram for
double- pole relay

Pinz D—j Fin ]
Pinl | r—|Pind . [ :

Pind Pin3
PinZ ﬂ—} 1 |Pin% H Ej C;' -

Piné Pink
Pin3 Ping  Ping 5 b Fin?

When you buy your relays, ask for circuit
diagrams showing how they work inside
and compare themtothese. If a diagramis
labelled “pin view”, you hold the relay with
its legs facing you to look at it. Otherwise,
youlook at the relay fromthe top. lfthe
circuit looks the same butthe pinsare
labelled differently, substitute the numbers
used here.

M ara are Mot one for hewvr to enlder or mame dd

motors on and make them go either
forwards or backwards. Each motor drives
awheel. The single-pole relay tums the
power supply on and off.

Place your relays over
these diagrams.

Single-pole Double-pole

The reiays you use must have their pinsin
the same position and the same distance
apart, asthe ones shown here or they will
not fitinto the right holes on the Veroboard.
Tom ke sure you buy suitable relays, take
thisbook w .h youtothe shop and placethe

relays over the diagrams above. 39



Assembling the robot

These pages show how to make the robet's control circuit and how to connect it tothe
computer. Follow the instructions very carefully, as a single error will stop the circuit working.

Solder the legs of the componen:s intothese
" holes onthe Veroboard,

Double-pole relay: Single-pole relay: *Transistor:

Pin 1—-Z8 Pin 1- A8 Collector—-B13
Pin2-28 Pin2 B8 Base-C13
Pin3-W§ Pin3-F8 Emitter— D13
Pin4 W3 Pin4 - A5 ‘
Pin 3-US Pin5-B5 Transistor:
Pin6-U8 Pin6 F5 Collector—P12
PinT—SS BaSE—Olz

iy Emitter—N12
s~ Diode: . .

Double-pole relay: Positive -B10 AR

Pin ?.__ppg, i Negative - A10 Collector - Z12
Pin2_ P8 _ _ Base-Y12
Pin3. ME Diode: Emitter - X12

, Positive: F10
Pind -1M8 Negative — P3 ;
Pin§_K5 Resistor: C15and C19
Pin6-K& Diode: : .
Pin7_I8 Negstivanza Resistor: Ol4and O19
PirnB-.18 Posgitive-Z10 Resistor: Y14 and Y19

2 Cut |l pieces of wire eact abcwt 10crn long D15and N15 U3and 310
* and s*rip about lom cf the plastic coating N16 and X16 AlZ2andPl
from each end using wire strippers. M14and W14 Z2 and P2
Conrnect the following pairs of holes with K3andI10 W2 and M2
the pieces of wire, soldering each endto S3andUID M3 and B3
the Veroboard underneath [3and K10

Brealk the track at these holes. Double-pole relays sirgle-polerelay

* (Scepage 35 forhowtodothis.) /
Clg,015, Y18, A8, B6, I6, K6, M6, P6, 56, U6, //

W8, 26 =

I ————

.........

aaaaaaa

4G Computer to motor 1 Computer 1o rooior 2 0V (computer) Fower on/off

*See page 36 for how to1dentity each leq,



Connecting up the robot’s circuit

1 Cut seven pieces of wire about
3mlong. Strip the plastic from each
end. Solder one end of each wire into
the following holes, labelling each
wire with a sticky label or piece of
masking tape.

‘ +5V (computer)

Wire 2-C23 Power mv‘o_ff J_

Wire3-D23 [ OV (computer) 5 I
Wire 4 F23 | + volts (battery) j‘

Wire 1 - AZ3

U

Wire5-V23 Computer to motor
Wire 6 - M23 L — volis (battery)
Wire 7 - 023 Computer to motor 2

3 ., Identify the wiresin the user port's
lead which connect to output pins 0,
] and 2 inthe user port. (You may
need to ask the supplier when you
buy the lead.) Strip lem of plastic
from the ends of these wires and
solder themtothe labelled wires on
the robot’s circuit as follows:

Label on wire User port lead

_“
E Computer to motor 1 '| Wire to output pin0

Cornputer tomotor 2| Wire to output pin 1

I Power on/off l Wire tooutput pin 2

I'_LEEV (computer) II Wireto 5V pin
E\f (computer) FJ Wire to 0V pin

Cut four pieces of wire about 20cm
" long. Strip each end and solder one

end of each into the following holes,

labelling the wires as you go.

p— |
Wire8 _g23 Motor 1A !
Wire9 _U23 Motor 1B. ‘

i

Wire10 _K23 | Motor2A |

i

I Wire 11 123 | Motor2B '\

+ volts (battery)

Tape the following two wires tothe
* ands ofthe battery:

Label on wire Battery

+ volts (hat*'tery)u + volts terminal
[————
| — volts (battery) i — Voits terminal
e —

The last four wires connect to the motors.
Motor 1 isthe moter on the rightas you
look down at the robot from above and
Mofor 2 is the motor on the left

[ Motor 1A | Right hand terminal of motor 1

'_Motg: IB ; Left hand terminal of metor 1
i Motor 2A l Right hand terminal of motor 2

Left hand terminal of motor 2

Cears. The cogsdrive

- the wheels on the robot.
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How to make the robot’s bumper

The robot hasa bumper attached toits front, with a switch at either side. The switchesare
activated when the robot bumps into something and the computer's program tells the robot
to reverse and change direction.

What you need to make the 1 . Cut piE!‘CE‘S of wiretothe flollowing.lengihs
UMPEr 5 microswitches withlever and strip lcm of the plastic from either end.
: vEds Solder one end of each wire into these
toactivate the switches

I 28K holes on the Veroboard:
resistor @ |
' - 2 pi f wire ab 5 il
\ ceasy -~ cardboard about s plotgolwie aboyaem long_ g{;
\ N 20cm X 10cm, /Single 2 pieces of wire about 5cm long - IC
#  strand _11C

1 piece of wire about 3m long - 2E

2 pieces of wire about S5cm long - SE

Sucky _OF
tape Solder the resistor into holes 6E and 6}

Veroboar
~about 3cm » 3cm

2 Solder the other end of the wire in 7C to the common (com or 1) connection on switch 1and
* the other end of the wire in 1 1C to the com connection on switch 2. Solder the other end of

the wire in 5E to normally open (NO or 3) on switch | and the other end of the wire in 9Eto
NO on switch 2.

3 Solder the end of the input wire in hole 2E 1o the wire in the user port lead which connectsto
* input pin 3.

Solder the end of the 5V wire (in hole 2C) into hole A21 on the robot's control circuitbhoard.
* This carries a 5V power supply to the bumper circuit from the computer, via the robot's

control circuit.
5 Solder the end of the 0V wire in hole 2] into hole D22 on SV wire to computer
* therobot's control circuitboard. This connects the bumper Input wire to computer \
circuit to the OV power supply inthe computer, via the OV wire to compitter '

robot's control circuit.

switch 3

6 Cut a piece of cardboard this size for the
" base. Stick the circuit and both switches on
to the hase with tape. Youcanadjustthe
distance between the switches according
to the width of your robot's body.

; / \ Bumper taped

to switch's levers

Cardboard bage _
Switch 1
7 Cut a strip of cardboard about 18cm x
&.5cm * 1.5¢m for the bumper (the length will
o depend onthe size of the robot), Tape itto
the levers on the switches. Attach the
bumper unit to the robot by taping it
underneath or on the top at the front —
wherever you can fix it firmly.



A program forthe robot

This prograrm makes the robot move forwards until it hits something, and then reverseand
swivel right or left before setting off again. Try building an obstacle course from piles of
books and other objects and see if the robot can get round it. Before you can runthe
program, you need to insert some numbers which will make the program work.

Finding the correct numbers

Signals from the pinsinthe user port activate the motors. You send the signals by using the
command POKE, followed by different numbers which make the robot go in different
directions. The letters F, B, R, Land S in the program stand for the numbers which make the
robot go forwards, backwards, right, left and stop. You need to experiment to find the right
numbers for your computer and motors.

F=7(binary 00000111) L=>5(binary 00000101) S5=1(binary 00000001)
Uszer port Signal User port Signal User port Signal

(1 [Pin0)--1-3-(Motor 1)) [ Pn)--1-»--[Motor1)] [(Pmoy--1-»-~{[ Motor 1

Pinl -l-‘-)—-D_MDE:)rZ)'j [oﬁm 1}--9-)--0 MotorZ)l |D!P1n 1)--9-}-- Motor 2
¥

i 2 I rem—— a% Tilergsskaperme d (5 E ea— 3

: Signal here hurns power : —\ Signal 0 here turns
0[Pin3) supply to motors on, OlPin3) If a motor receives a0, it O[Pin3) power supply off, so

E If both motorsreceive a E = mot:rbr?a(l::l;:;‘aersdas Ft i[?tcl{:‘e};igzg?\g aufn g
m signal, they both turn di[ferem signal, they turn F (forwards)= ?
O[Pin6 forwards. El gﬁigT;lt ways and robot OFin6) | B(backwards)=4
_ : . - R(right)=€
0[Pin 7 [O[Pin 7) 0P Ty | Laefn=5
S(stop)=0,1,20r3

Here are three examples showing how different numbers make the robot move different
ways. Inside the computer the numbers are converted to binary numbers and where there
is a 1in the number, a signal is sent out of the user peort from the pinin the same position, Try
the numbers shown on the right with your computer by using the command POKE
(Address), number.* If they make the robot go in different directions from those listed,
swap the numbers around. If you have connected the motorsto pins otherthan 0, 1l and 2
you will need to try different numbers in the range 010 255.

10 (SetDDRif necessary)
20 LET Y= (Address)

Robot rmoves forwards. (Substitute number for F.)

AND 8 makes computer look at signal on pin 3in

30 POKE ¥Y,.F g _
- us rt, which is connected to wire from
40 LET Z=PEEK ¥ AND 8 — buiﬂ;fgrcjmuit_‘ W

50 IF Z<>0 THEM GAOTO 70 , , , . .
&0 GOTO 40 L Waits until switch is pressed (1.e. roboi bumps

70 POKE Y,B into something) before geoing o line 70.
80 FOR I=1 TD 10 st Robot goes into reverse. (Substitute number for B.)
0 GOSUBR 190

Robot reverses while compuier goes through

100 NEXT I ,

110 POKE Y,S e | delay loops, then stops.

120 LET P=R | Robot swivels right or left depending on whether
130 IF RND({(1) >0.5 THEN LET P=L random number is greater or less than .5,

140 POKE Y,P (Substitute numbers for Rand L.)

150 FOR I=1 TO INT{(RND{1)*20+10Q)

160 GOSUB 190 Robot turns through random number of degrees.
170 NEXT 1

180 GOTO 30 Goes back to line 30 to start moving forwards in
1720 FOR T=1 TO 100 new direction.

200 NEXT T

210 RETURN

*Set DDR if necessary (see your manual). Set pins 0, | and 2to output, and pin 3to input. The other
pins are not cornected to the robot so they do not matter,
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How to solder

[ Whatyou need: AR i
¥ 0 1 Bit il\\
= = s L
I G A small W
T soldering iron [ 17\[*&\\
some "cored” l?}'“f |

=older

5 _:_-_l_-_“J oy
I

L,
\\

.r“ ] adamp sponge P'lug the soldering iron in.
While 1t :sheating up,
support it sothat the bitis

not touching arything.

-

miniature pliers ===

== i wire cutters

To solder a corponent on to
Veroboard, find the right
holes and push thelegs
through. Bend them out
shghtly with pliers.

———
\\E%k'% " ](:\n '\\' \u}\

W ‘.‘l

Touchthe end of the sclder
withthe hot bit, sothata
drop of solder meltsand
clingsto the bit.

Thentouchtne legofthe
component withthe bt and
thetip of the solderfora
second untiladrop of
so.der joins ittotaetrack.

/’/-)
e
—— g /F'

Femaove any solder “hat nas
runinto the groove between
the tracks by nunning the
hot bitaleng the track afew

After each joint, cleanthe
bit cn the damp sponge and
remember to unplug the
soldering iron when you

Let the joint cool for afew
seconds. Ttern, tilt the board
away from you and trim the
legs close tothe solderea
foint with wire cutters.

Desoldering

To remove, or desolder, a
component, wedge the tip
of apencil betweenthe
component's legs on the top
side of the Verohoard. Ask
someone to tilt the
Vernboara and hold the
pencil, easing the
component out as you melt
the joints onthe tracks with

times. have finished. the solderingiron.
How to tin wire
If you are using stranded Strip about acentimetreof  Put something heavy onthe

wire, it helps to coat (tin) the
ends with alayer of solder,

the plastic coating offthe
wires using wire strippers.

making it easier to push Twist the strands of wire

them through holes onthe together.

board. T
‘\\-\;'Q:.

s
A7 - Slranded
/ﬂ’—é&i wire
g
_’__‘-"'r /_:

wire to hold it still. Stroke
the twisted strands of wire
with the solder and the bita
few times to coat them.

Be carcful —the
soldering iron gets
extremely hot.




BASIC conversion chart

Thrschart shows the commands used by different compuiers for non-standard
RASIC words. Check tha commandshere where yol see a a agarst aprograrm
line, and change the command for your computer ifnecessary.

CLOSE4 — {Turns printer off.) |

R S ST VPSRN ' = 2 | S

Commands usad ‘ ‘
i VIC 20 BBC | ZX81 |SPECTRUM | ORIC TRS-80 | DRAGON
stings
|
CLS PRINT CHR$(147) CLS 1S CLS | cLs GLS CLS
) * I = (I _{__ . S
RND(1) RND{1) RND(1) RND RND RND(1} RND(0) RND(0)
OPEN44 1 {Turns
CMD4 ~ printer
PRINT #4,"......." | on) | Press CTRLkeyandB
LPRINT to turn printer on and LPRINT LPRINT LPRINT LPRINT PRINT #—2
CTRLand Cto turn it off.

CODE CODE
ASC ASC RS Sinclair (Timex) computersuse a ASC ASC A5
different set of numbers
- ) -  to ASClInumbers.
INKEYS(0) GET A% INKEY$(0) . INKEYS | INKEY3 KEYS$ INKEYS INKEY3

*AS="(Press cursor up/
down key 23 times.)"

LEFT$(BS X);

key.)"+LEFT$(AS,Y)+ ‘

PRINT B3 ="(Press cursor lef/ [
TAB(X,Y); rightkey 22 times )" PRINTTAB(X,Y):  |PRINTATY,X; PRINTATYX:  PLOTXY, |PRINT i 64°Y+X;| PRINT (@ 32*Y +X;
FRINT “{Press HOME | |

*¥IC 20 has no FRINT TAB(X, Y); command, s6 Use these three lines instead.
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Sinclair/Timex program alterations

Thegealterations apply to both the
Specirum and the ZX81 (Timex 2000
and 1000), unless otherwise stated.
Page 6
Playmates program
30
99
11
A=1

DIM N${(4H,10)
LET L=LEN(X%)
IF X$=N&{I){1 TO L)

THEN LET

Line 30 tells the computer that there are six items
to store inarray N3, and that the longest item
consists of ten letters, sothe computer sets aside
enough space in N3 to store the list. Line 95 isa
new line to add to the program.

Ifyouhave a ZX81 (Timex 1000), you alsc need
to make the following changes, hecause it does
notuse READand DATA,

Leave out lines 10-20

SO INPUT N$(I)

When you have typed inthe program, runit, and
type ineach name you want the computer 1o
recoanize followed by NEWLINE. To use the
program, type GOTO Tl instead of RUN.

Page 8
Smalitalk

L0 DIM Re(14,20)
45 DIM RO14)

I'he programuses DATA and READ, so for the

ZX81 (Timex 1000) make the following changes

as well as those above, and nzethe programin

the same way as the Playmates program.
Leave outhines 10-30

G0 INPUT R%(I)

Page 16
Numbercodes

80 LET X=CUDE (X$)+C
Letter codes

10 LET Z=CODE(™Z2")
QO LET Y$#=X%(1 TO I)
110 LET X=CODE<{¥%)

Page 17
Letter decoder

7O IF I<k THEN LET Z%{I)=
CHR& (CODE {"A" ) +1-K+24)

80 IF I>=K THEN LET Z%{(I}=
CHR% (CODE{"A")+1-K)

110 LET A$=X+(J TO .1
140 PRINT Z4%(CODE(A%)-CODE{("A")}+1);

Second version of letter decoder

140 LET C%(J)=Z%(CODE (A%$)—
CODE("A")+1)

Page 19
Designer

Forthe ZX81 (Timex 1000), incorporate these
linesintn the program;

200 IF A%< U+ OR R<=T THEN GOTOD
F05 LET R=R-1
307 GOTO 270

310 IF Aed>DE
315 LET R=R+1
GOTO 270

IF A<l &
LET C=E—1
GOTOQ 270

330 IF AEL>R$
3235 LET C=C+1

310

OR R>=D THEN GOTO 320

Or C<=L THEN GOTO

3230

OF Cix=W THEN GOTO 340

Run the program and type each reply, followed 337 GOTD 270
by NEWLINE. Thentype GOTO [20totry outthe  Z50 PRINT AT R,Cj"%"
progratil. 400 FUOR =1 T0 S
420 PRINT AT R,CiS%(C,R)
430 FOR G=1 TO S
Page 10 215 LET W=W+1
Quizmaster 280 STOP
Leave out the DATA lines 90-130 ;:Tg Ef; ;;‘:N!zm
170 LET X$=0%(I) 320 DIM AS (N, 20
175 LET ¥Y4=A%(I) 2320 FPRINT "FLEASE TYPE IN™
200 IF Y$( TO LEN(Z$)!<:Z% THEN 340 FOR I=1 TO N
GOTOD 210 350 PRINT "GQUESTION "j51)
202 PRINT "CORRECT" 350 INPUT G%cI)
205 LET R=R+1 I70 PRINT "ANSWER "
207 BOTO 220 80 INFUT A$(I)
210 PRINT "WRONG" 390 NEXT 1
Wher you have typed in the program,
There is no need {o alter this program for type RUN 300. The camputer will ask you
the Spectrum (Timex 2000) bul youneedto 12 type in the cuestion ard answer pairs.
make the above changes for the ZX81 VWhen you have done this, tvpe GOTO 10
(Timesx 10007, tousethe program.




Page 21
Downbhill racer game

40 LET1 R$="L"
S0 LET L$="V"

160 LET A$=INKEY$

Z10 FRINT AT 21,T3"F";AT 21,C3
L ST TR e

215 SCROLL

315 SCROLL

I35 CLS
Page 26=- 27

You can convert the following two
programs forthe ZX8] (Timex 1000} using
INPUT as inthe Playmates and Smalltalk
programs above. If youhave a Spectrum
(Timex 2000), make these changes:

Horoscope generator

220 DIM S${(12,11)
225 DIM 5(12)
260 DIM D& (12, 44)

Computer poet
70 DIM W$(31,7)

Page 28
Filmsearch

For the ZX81 (Timex 1000), leave out
DATA lines 20-100 and line 300. Add or replace
the following lines:

285 FOR I=1 TD N

290 LET X$=Q%(I)

310 LET ¥Y=¥Y({I)}

330 IF Fe=X%{ TO LEN{F%)} AND

D=1 THEMN GOTO 3&0

350 NEXT I

355 STOP

370 €070 350

S00 LET N=11

S10 DIM B% (N, 25)
520 DIM Y (N)

530 PRINT "PLEASE TYPE IN *
240 FOR I=1 TO N
550 PRINT “FILM ";I
S&60 INPUT Q$(I)

570 PRINT “YEAR *
SBG INPUT Y1)

090 NEXT I

Thentype RUN 500, ard type in the names
ot filins and the dates. (You can type in
elevern filtms — vouneed to charge N in
Ine 500 if youwanttopuiina

different number.) Touse the program,
type GOTO 10.

Page 32
Test program

Here arethe programlinesouse f voulhave a
EBCora VIC 20:
BBC: 10 ?RFESLP=0
20 LET A=7T4&FE&LO
WIC 2Z0:10 POKE 37138,0
20 LET A=FPEEFK (37134}

Answers
Page9
Debtars and creditors

Youneed to put in lines telling the computer not
io write a letter if youtype in O for the amount e.g.

5% IF M=0 THEN FPRINT "NO DERTGH
a6 IF M=0 THEN GOTD 20

Putinlines like these to make the program
instructions clearer:

A5 PRINT “{fYPE IN AMOUNT 1IN
FIGURES"

44 PRINT "aAND CURRENCY IN WORDS. ™
Page 11

French test

This line prints out the correct answer if you get it
WION:

217 IF Z$<:Y¥$ THEN PRINT "THE
ANSWER IS “5Y%

Page 25
Coke bottle program

This program will draw a coke bottle before
and after inflation:

10 CLS

20 PRINT

I0 PRINT "HERE 1S A COKE BOTTLE"
40 LET C®e="."

50 FOR R=5 70O 2

&0 FOR C=18 TDO 20

70 GOSUR 350

80 NEXT C

20 NEXT R

100 LET Cg="%L"

110 FOR C=17 TO 21

iZu FOR R=I0 TO 19

130 GOsSUBR 350

140 NEXT R

150 NEXT C

140 LET C=0

170 LET FR=2

180 LET CHs="WHAT I5 THE INFLATION

RATE"

190 GOSUR 350
200 PRINT " {(NUMBER ONLY)>"
210 INPUT X

220 FRINT "NOW 1 CAN ONLY BUY THIS

MUCH"
230 PRINT
240 LET X=100—100/(100+X) %100
250 LET X=Xs2
260 FOR R=10 TO 19
270 FOR C=17 TD 21
280 IF X»D THEN LET CH="."
290 IF ¥<=0 THEN LET Cs="%"
300 GOSUR 350
J10 LET X=x-1
320 NEXT C
330 NEXT R
340 S5TOR
350 FRINT TAB(C,R)Y3C%
Z60 RETURN

47
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Index

acoustic coupler, % 16-17

add-ons, 4

addresgs, 32

array, a6

ASC 16,45

ASCII 18, 365

Averages proyram, 14

BASIC 3,6
conversion chart, 45
dialectsof. 3, 5

BREC computer, 30, 33, 45

binary, 32, 34, 35, 36-37

bit, 32, 34, 36

bitswitch keypad project, 34

breadboard, 3

bubhble sort programs, 13

buffer, 14

kugs, 6,9

cassette recorder, 4, 29

cassettes, 28-29
prohletns saving and
leading, 29

Character keypad project, 35

charscrer square, 18

CHRSE,. 186, 35

coding messages, 16-17

Cole bottle program, 85, 47

Colossus computer, 16

control bit pins, 30

DJATA, B-7,9, 10. 27

data directionregister, 30, 32,
36

data poirter, 28

datapank, 5

datapase, 17

CDR, see dazadirection
Teyisier

Debtcrs and creditors
program, 3

debugging, 7

delaylocps, 22, 35

Designer program, 19

descldering, 44

DIM, 5-7

diaodes, 39

disk, see floppy disz

disk drive, 4, 28-24

disk inierface, 29

disk operating systerm, see DOS

DOs, 29

Downhill racer program, 21

Diagon computer, 43

edge connector, 30

ENTER key, 6,7

error messages, 6,8

ESCAPE key, !
Filmsearch program, 28
floppy dislks, 4, 12, 28-79
FOR-NEXT loops, 7
French test program, 11
gaImes programs, subroutines
frugein, 22-23
Graphic inflation program, 25
graphics, 20
characters, 13
checllist of commands, 20
modes, 20
hard copy, 12
Aexadecimal, 25, 32
nignresolution, 20
Horoscope generalor
program, 26
Irflation calculater program, 24
INPUT, ¢
irput/output ping, 30
input/output port, see user port
mterface, 4, 13
disk, 29
scrial, 13
parallel, 13
[ntruder alarm project, 33
jovysticks, 4
LEL seelight-ermitting dicde
Letter coding program, 16
Letter decoder programs, 17
light-emitting diode, 3¢-37
light pen, 4,20
LIST 6
loading progratns ontape, 29
loops, 7
-ow resclution, 20
LPRINT, 12 45
memaory location, 32
Meteorology project, T4
microdrive, 4
Microwriter, 35
moder, &, 16-17
NEW.,T
NEWLINE kev, 6,7
Number coding pragrartn, 16
Number dunce progratm, 8
Oric computer, 43
FEEK, 32
pixels, 18, 20
Playmates rrogram, f

FOKE, 37

port, 13
PRINT,
PRINT AT, .8
PRINT TAB, 18

printer, 4, 12, 27
daisy-wheel, 12
det-matrizx, 18
interfaces, 23
teletypes, 12
thermal, 12

print-outs, 12

(Juizmaster prograrm, 10

RAM (randomaccess
memory), 6

reed switch, 33

Telays, 39

rosistors, 31

RESTCORE, 28

REETURN key, 6,7, 5

robots, 5, 38
build avcbot, 35-43

RUN, 7

RUNSTOPkev, T

saving programs anape, 29

screen display, designing, 18, 27

scrolling, @1

Singlair (Timex} computers, 8

Sneclair/Tinex prograrm
alterations, 46

Smallta’k program, &

soldering, 44

Sorting program, 15

Spectrum (Timex 20003, 48, 46- 47

STOP, ¢

string variables, 5-T

switches, 30-31, 34-35, 42
progrars for, 32-33

syntax errors, &

gynthesizer 4

Timex 1000, see 2X81 (Timex
1000}

Timex 2000, see Spectrum
(Timrex 2000)

Timex computers, see Sinclair
(Timex) computers

transistors, 36, 37
identifving legs, 37

TR3-80 computer, 45

user-defined characters, 18

usergroups, 5, 13, 13, 17, 33

user port, 3, 30-31, 32, 34-35,
3€-37, 38

variables, §5-7

Veroboard, 34-39
breaking thetrack, 35
finding the hales, 37

VIC 20, 19,25, 20, 45

wordprocessing programs. 12-13

7X81(Timex 1000), 45, 46-47
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Usborne Computer Books

Usborne Computer Books are colourful, straightforward and easy-to-
understand guides to the world of home computing for beginners of allages.

Usborne Guide to Computers A colourful introduction to the world of
computers. “Without question the best general introduction to computing | have
everseen.’'Personal Computer World
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anyone of any age.” Computing Today

Practical Things to do with a Microcomputer Lots of programstorunanda
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ComputerJargon Anillustrated guideto all thejargon.

Computer Graphics Superblyillustrated introduction to computer graphics
with programs and a graphics conversion chart for most micros.

Write Your Own Adventure Programs Step-by-step guide to writing adventure
games programs, with lots of expert'stips.

Machine Code for Beginners Areally simple introduction to machine code for
the Z80 and 6502.

Better BASIC Abeginner’'s guide towriting programs in BASIC.

Inside the Chip Asimple and colourful account of how the chip works and what
itcando.
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