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About this book

This book shows you how to build simple Key to projects

electronic circuits so you can control model

trains and cars, like those shown here, with w Power controller &>\ Instructions
one of these computers: Commodore 64, : for cars.
VIC 20, BBC Model B and Spectrum.* There N 5vitchsensor 'ﬁ’

are three electronic circuits to make and - Wl Instructions
each enables you to do different things. il o j‘?/’é forkrd s
With the power controller circuit you can Find the model controllers you want to
switch a model’s electric power on and off build by looking for a coloured triangle on
with your computer. The switch sensor the corners of the pages.

circuit enables the computer to detect the —
position of a model as it touches a trackside switch. .
The light sensor is similar, but works without
touching the model. The computer programs in this
book make the circuits work in different ways. There
is also a special board to build, called the control centre, ~ C°™Puter
to connect the circuits to your computer. P

V4

Z; ,\.;L,. 5\\3\\

The circuits work with
any kind of slot, or
slotless, racing cars,
trucks or motorcycles.

This bridge holds
two light sensors.

) Here oucim see a car
gin frontof two
~light sensors. There is one

-~ for each car.

To make the circuits you need to solder
electronic components to a special board.

There are step-by-step instructions showing
how to solder with lots of tips on electronﬁg

*You need tobuy a al circuit for the Spectrum — see page 41.



S0 ' Computer control

Computers control models and other machines in two ways.
They send messages, called output, to motors to switch
them on and off. They also receive messages, called input, —
from sensors, which tell the computer what the machineis '
doing. The input and output messages are sent viaacircuit, |~
often called an interface. These can be separate from the !
computer, or built in. The circuits in this book are interface
circuits and they connect to one of the computer’s sockets, \
called an input/output port.

The picture below shows how computer control works
with an imaginary robot dog. Its computer is programmed to
mes.
wag its tail ten times “,.»

1 Anoutputmessage from__- ' Tail sensor
the computer tells the W\ ) \
“{,»."‘ 7*‘; m

" Switch sensor
| and trackside
' building.

circuit to switch on the tail
motor.

Computer T4l waggingmotor) _J)
3

2 Thetail sensorsendsone 3 After counting ten wags,
input message to the the computer tells the tail

computer for every wag it motor circuit to switch off.
detects. :

You can use any gauge
of train running on
electrically powered
tracks.

This train is One of the switch
passing aswitch sensorsisinside
Sensor. this trackside
building.

\ Electronic
components
and soldering



Electronics and soldering

The circuits in this book are
made by soldering
electronic components in
the holes of a special board,
called Veroboard. Itis

very important to solder
accurately, or your circuits
may not work. Practise
soldering before you begin
using spare components.

This side is called

; This side is
called the
trackside.

Circuits are built on aboard
called Veroboard. This has
rows of holes linked by
copper tracks. You push
components through the

tracks. Current flows along
the tracks and is routed
around the circuit by either
breaking tracks or linking

‘ AN
Jchip[ ¥ \’
== = Lamp
Direction of current flow | Ce-Battery ="

holes and solder them to the

About electronics

Electronics is about controlling electricity with devices
called components to create a certain effect —those ina
radio change radio waves into amplified sound, for
instance. Components soldered together are called circuits.
There are lots of components to do different jobs, and their
effect depends on how they are arranged in a circuit.

Spots show where wire is joined.

The picture above shows a
battery-powered circuit,
designed to make a light flash
on and off. Current always
flows from the positive to the
negative battery terminal, via
the components. This causes
them to behave in a certain
way —to make the lamp flash
in this circuit, for example.

Symbols are used to make
drawings, called circuit
diagrams, of how
components in a circuit are
connected. Thisisthe
diagram for the circuit
beside it. Find out how to
identify components and
their symbols over the page.
There are diagrams for the

them with wire. circuits in this book on page 47.
Circuit templates Soldering Bit
' Soldering is a way of joining metal withanother Soldering
th
e metal, called solder, which melts at alow ;‘,’g;‘ﬁ"ﬁit.

temperature. You use a solderingiron to heatthe

metals to be joined until they are hot -
enough to melt the solder. This
flows between them and

Coreq

holes for the components,
as described in the circuit
instr}lctions.

soldering.

Thin-nose

: ~ Plainside | makesajoint
There are templates on which can
page 43 to photocopy and conduct Jring
glue to Veroboard. These electricity. / Theseare op up
are used to find the correct ¢ %/ thethings | _soldering
el AT you need for iron.

Sponge

Wire strippers




How to solder components

1 Component

- Bend component
legs out like this.

Push the component’s legs through holes in
the plainside of the Veroboard. Turn the board
overand bend the legs slightly to prevent the
component falling out before you solderit.

Plugin the solderingiron, let the bit heatup
and wipe it on a damp sponge to remove old
solder. Touch the bit with solder so adrop
clings toit. Thisis called “wetting”’ the bit.

For accurate sold,éring; each
blob should not cover more

than one holg. ‘

Touch the bit on one side ofa
leg and the solder on the other,
close to the track. Hold them
there for about a second until a

blob of solder flows round the
leg. Let the joint cool and
make sure it looks shiny.
Re-heat dull lookingjoints.

Hold the board away from
you, pressing the leg gently
with your finger. Trim it close
to the track with wire cutters.

Stripping and tinning
wire
Strand

3
3

by

)
N

Adjust wire
strippers.

Twisted

strands f

Stroke
upwards

Remove solder accidentally

joining tracks. Run the hot bit
alongthe groove between the
joined tracks as shown above.

To strip wire, remove 15mm
(v2") of plastic from each end

using wire strippers. Twist the

bare strands and stroke them

with the bit and solder until
lightly coated. This is called
“tinning” and makes good
electrical connections.
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Electronic components

These pages show how to
identify the different types of
components and explains
how they work. The
symbols used to represent
them in circuit diagrams

are shown alongside the
components. Don’t worry if
components you buy look
different, as makes vary.

Check with your supplier to see
which leg is nearest the mark.

Diodes

Actual size

Flatside of case
shows which is
the negative leg.

Stripe round diode shows
direction to place it in circuit.

Diodes are like one-way streets for electricity, allowing
current to flow in only one direction. LEDs (Light Emitting
Diodes) glow like tiny lamps when current goes through
them. The pictures above show how to identify their legs.

The relay
pins in this
book are

numbered
like this.

Relays

This cut-away picture shows
theinsides of arelay—a
special kind of switch
activated by an electromagnet. i

The coil in the centre becomes :
magnetic when current is

passed through it. This The diastam above
attracts the springy arm above,  ghows “grhich pinis
switchingit from one contact  which.

to another. The arm flicks back

to the first contact only when the electromagnet is switched off.

Legs or pins -] Contact Currentreaches the coil and contacts through legs, or pins,

A under the relay. There are many types of relay, some with more
Contact than one switch inside. See page 41 to see which you need.



Don’tclean

Resistors "nina compon : transistor or chip
: : legs. :

These components cut down the amount
of current passing through them, by
resisting the flow of electricity.
Some resistors do this by a
fixed amount and
others are adjustable.
Coloured stripes =
round fixed resistors tell how
strong their resistance is. Thisis
measured in ohms (written  or
K for 1,000 ohms). The chart
below shows how to read the

When you buy components the legs are often
dirty, making it difficult to solder them and get

code. The first and second stripes give the agood electrical connection. Itisagoodidea
first two digits in the number of ohms, and to lightly clean the legs with sandpaper.
the third shows how many noughts toadd.
1st digit (this one is 2) Lightdependentresistors Potentiometer
2nd digit (this one is 6) Light inhere )
No. of zeros (this has 4) b G Twist shaft
Accuracy stripe

This resistor is
260,000(), written
260K ().

. Low
Circuit resistance resistance

symbol like Theresistance of LDRsvaries  Turningthe shaft ofa

BEEECDRENED i

_!E_ froxp low when light enters the potentiometer adjustsits
e “window”’ on top, to high resistance. You connect
SN when less light fallsonthem.  wiresto tags on its base.

555 timer chip

This is a cut-away picture ofa
timer chip. A chipisatiny
flake of a substance called
silicon, with hundreds or
thousands of microscopic
circuits etched into its
surface. There are many
different types. This is a very
simple one which sends out
pulses of electricity to other
components in a circuit fora
certain length of time. The
chip itself is the tiny red spot
in thie centre.

Chip legs are
numbered

from above, starting
with 1 and going
round anti-
clockwise.

Socket to |
hold chip |
in circuit.



Control centre

These pages explain how to make a wooden
board, called the control centre, on which
you can assemble the circuits you make.
The control centre has sets of plastic
connector blocks (sometimes called
terminal blocks). One is for connecting to
your computer and the others are for
wiring-up to your model layoutand toa

Where the circuitsgo

Light sensorff 0 T
circuit I ¥

There are two
strips of balsa
wood for the

circuitstositon.

All the ,
connector blocks
on this side of the
control centre are for
connecting wires to
your model layout.

Finished cdntrol centr

This picture shows how the control centre
looks when finished. The circuits are

power supply. Turn to page 40
to see how to connect the
control centre to your
computer. You need only do
this once, regardless of how
many circuits you make.

You could make
abox for your

finished control
centre.

6 volt battery.
There is a template on page 43 which you
need to photocopy twice. Use one copy to
make the control centre and keep the other
to help make all the circuits.

Make the control
centre even if
you make only
one circuit.

There is room on the control centre for two
light sensor circuits. Put the first you
make at the top end of the
control centre.

The power controller circuit
goes at this end of the control
centre, with the switch sensor
circuitin the middle.

nputer connector
Battery connector

The large
connector block above is
for your computer. The small

oneis fora 6 voltbattery.

connected to the computeér, sensors and model

Power controller

Computer connected
to control centre.




Making the control centre

(Thingsyouneed
Wooden

board up to
6mm (V4") thick.
Copies of
template

(page 43)
Connector
blocks

spar (stick
shape) L : : - .
2 corks for feet Glue a copy of the control Cutround the template witha
centre template to awooden saw. Then sand the edges with
Tool kit board up to 6mm thick (V4") a piece of sandpaper wrapped
usingclearglue. round a block.

Read step 10 page 31 to
decide if you want to
miss out this step.

\}—&md

: hii\e_slezgnr_.fmd
—template.

S G NIRRT UNE

The light sensor circuits use potentiometers, Cut three connector blocks with a craft knife

screwed or glued to the board. If you decideto  so that you have one with 10 pairs of holes, one
screw them to the board, drill through the with 5, one with 9 and three with 2 pairs. Then
hole positions printed on the template. glue them where marked on the template.

\'«:}DO

you miss out
step3.

=

Cuttwo 220mm (97%4") lengths ~ Glue the pieces of sparalong Cut four 15mm (%s") lengths of
of 6mm square balsa spar. Use  the edges of the circuit cork with a knife. Glue one
a craft knife to cut half way positionson thetemplatesas  piece under each corner of the
through both sides. shown here. 7 control centre to make feet.



Power controller

The power controller circuit
enables you to control the
movement of trains and cars
with your computer. You
can find out how it works
with both kinds of models
on these pages. Follow the
yellow page flashes to make
and use it. This is what it
does:

1 Switches power onand
off to the track.

2 Reverses the power to
make a train go backwards
or forwards.

1 Switches power on and
off to either car on the track.
This works for both slot and
slotless cars.

Programs

There are programs on
pages 16-17 to use with the
power controller, and on
36-39 to use with the power
controller and the sensors.
These let you do things such
as challenge the computer to
a motor race, or make your
trains run automatically.

Follow the
instructions very
carefully when
making the
power controller
or you could
damage your
computer.

o=

Direction current
flows.

About the controlier

Model trains and cars are
powered by electricity from
devices called
transformers (or power
suppliers). These convert
the strong mains voltage
which is very dangerous,
into low voltage power
which is safe to use with
models. The picture on
theright shows how

thin wires connect
between the

transformer and track.
Electricity flows from

the positive terminal of
the transformer, through
onerail, and back to the
negative terminal via
the motor and otherrail.

’ Transforme

or power
supplier

Positiverail |

controller works
in the same way
for cars too.

The control centre is
connected to the
computer’s input/
Transformer output port.
or power
supplier.

Control centre Wires to computer

The power
controller works by
interrupting the
flow of electricity
between the model’s
transformer and the track. The
picture above shows the
transformer connected to the
tracks, via the power controller
circuit. (With cars the transformer
is connected to their hand
controllers too.) There are three electronic switches inthe
circuit. These are controlled by computer to switch the
model’s power on and off. With trains, they also reverse the
flow of electricity to make the train run backwards.

Battery

Input/output port




How the switches work

The three electronic switches in the circuitare
called relays (see page 6 to find out how they
work). The diagrams below show how the

TS s =

There are two contacts inside
eachrelay. All the switches
normally face the same way,
allowing current to flow
through the contacts and
switches as shown above. The
train goes forwards, as current
flows from positiveto negative.

o~

When the computer instructs
relays 2 and 3 to switch overto
the other contact (but notrelay
1), the current is reversed on
the tracks. This makes the
train motor go in the opposite
direction, causing the train to
run backwards.

computer makes the switches (represented by
arrows in rectangles) inside the relays work, to
control the movement of trains and cars.

Relay 1 controls the flow of
current to the other tworelays.
If the computer instructs it to
switch to its other contact, it
breaks the flow of

current and stops the train. No
power reaches relays 2 and 3
or the track.

Only two relays are used to control the supply
of electricity to the hand controllers. Usually,
the switches touch the same contact,
allowing power to both cars at the same time.

If the computer instructs the switch inrelay 1
to touch the other contact, power to the red car
is cut off. Both cars can be turned off by
changingboth relays at the same time.
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Making the power controller

These pages explain how to
make the power controller
circuit. Follow the
instructions carefully, as one
tiny mistake could stop the
circuit from working. Read
page 5 firstif you are not
sure how to solder. It’sa
good idea to practise first
before you begin.

/ Things you need __2K20 T
6K8Q
Resistors
Veroboard Wire
Template
(page 43) Toolkit

< Score plainside
of Veroboard

Keep the
rest of the
photocopy
for later.

1 Vgroboard and template

plainside.

Twist the bitin
your hand to
break the tracks.

Cuta piece of Veroboard 28 tracks wide by 30
holeslong, by scoring it with a craft knifeand
then breaking it. Glue a copy of the power
controller template to the plainside.

In the holes listed above, pierce the template
with a pin. Turn the board over, hold it up to
the light and mark the track under the holes.

Cut the track with a drill bit.

See page 48 to find out how to
identify relay pins before you

begin. Ii :

PinNos.J]1 2 [3 [4 |5 [6 Transistoi‘ll Transistor 2| >

Relay 1 |[D24/E24[124 |D27|E27(127 Emitter |115 Q15
HRelay 2 [K24[L24|P24[K27|L27[P27|| [Base 16 R16 Diode 1 o< >{ Diode 2
Relay 3 [S24|T24/X24/S27[T27|X2 Collector K15 S15 K20[L20 > 1S20[T20
Push the pins of threerelays Putthelegs of two transistors ~ Bend the legs of two diodes.
through the holes shown inthe holes above so they Solder them in the holes
above. Then carefully solder just poke through the track. above, with the striped end in
the pins to the track. Then solder them in place. the hole marked in yellow.



2K2() resistors are red/red/ red.
6K8() resistors are red/grey/blue.

74 | A1212

Make sure you loop the wires
between the correct pairs of holes.

ZT12/b12
‘JA18/118
/|L18/b18
A19/Q19
- [E21/L21
D22/K22|

Clean the legs of two 2K2Q and two 6K8()
resistors with sandpaper, or scrape them with
a craft knife. Push the resistor legs through the
holes shown and solder them to the track.

~ [D30

(130 |
K30

[P30]
S30
T30|
X30]

Cut 14 wires, 150mm (6") long. Strip and tin
the ends and solder one end of each wire into
the holes shown. “Hook-up’’ wires connect
the circuit to the control centre.

Cut seven pieces of wire about 100mm (4")
long. Strip and tin both ends. Loop each wire
between the holes shown and solder them to
the tracks.

9 Check

Check that no tracks are joined
with solder. Re-heat dull or
loose looking joints.

Make sure you trim all the legs
with wire cutters when you
finish soldering.

~ block

A ﬁéﬂery
bl | +6V
Y1 —GY b
Gi-H [£9,

E1-G n@’i
XY

A1-GNDp
hid

TT Connectingup.__

~ Computer
~_connector /

)
W

)

Stick the circuit board to the
balsa strips on the control
centre with glue, the same way
round as shown above.

Screw the wires into the
connector blocks at either end
of thecircuit as shown. Use
the lines printed on the

control centre template as a
guide to see where the wires
go. Check each wire isin the
correct hole when you finish.

13
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Power controller connections

Here you can find out

how to connect the power
controller to a railway or car
layout. Don’t worry if the
wires for your model do not
look like those illustrated
here, as different makes
vary. Read the model
manual or ask someone to
help, if you are not sure how
to identify any of the wires
shown on these pages. DO
NOT touch the transformer*
mains wire. DO NOT plug
the transformer into the
mains until you have
finished and checked your
circuit connections.

Transformer

i
oOnO 2

The power controller goes
between the wires
connecting the transformer
to the track. Follow steps
1-6 in the yellow boxes,
very carefully.

Strands

Twist \ \
strands \

Strip a short length of plastic
off the wires. Twist the strands
together. See page 5 to see how
to dothis.

)\

Cut the wires used to connect
the transformer to the track
with wire cutters. DONOT
CUT THE MAINS LEAD.

Push the wires into the control
centre connector block holes
shown. Tighten each screw
with a small screwdriver.

4 150mm (6”)

Read the orange
box opposite
after this step.

Cut three pieces of wire
150mm (6") long. Strip 15mm
(¥2") of plastic from the ends
and twist the strands together.

& ¢

Loop the wires cut in step 4,
between the control centre
connector block holes shown
above. Tighten the screws.

Connect the transformer wires
tothe track as usual. Your
track connector may not look
like the one above.

*May also be called a power supplier, power pack or other name in your model instruction book.



Cut one wire from each hand Cutfour 2m long (6') wires and

controller with wire cutters strip the ends. Join one wire
and strip a short length of to each cut hand-controller
plastic from the cutends. wire by twisting them together.

Push the new wires into the Connect the transformerand
control centre connector track wires in the usual way.
block holes as shown. Tighten DONOT plugin yet—seethe
each screw with a screwdriver. orange box below.

Do not plug your power supplier
into the mains yet. Get someone
else to check your wiring and
read how to connect your
computer on page 40 first.
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Power programs

There are three programs on these pages
to use with the power controller. Two are
for cars and one for trains. Here is what to
do before you begin:

1 Read the program notes on page 39.
2 Testthe program, using the notes on
page 39 which tell you how to do it.

3 Choose which power controller
program you want to run and type it into
your computer.

4 Turnbackto page 39 and type in the
extra lineslisted in boxes A and B.

Make sure you type in the program
labelled for your computer.

"'Race the computer

Set up your Cars on layout
computer, control start line.
centre and model

layout.

This program lets you challenge your
computer to arace, using two cars —onefor
you and one for the computer. The
computer’s car starts first, then your power
comes on later. See how many times you
can lap the computer’s car before the
computer switches off the power.

First find out which is the computer’s
car, like this:
Place both cars on the track. Type in the
program, type RUN and then RETURN.
Squeeze both hand controller triggers. The
car that starts first is the
computer’s. While the program
isrunning, put an elastic band
round the trigger of the
computer’s car to make it go at
an even speed. Experiment to
find the best speed. If the elastic
band is too tight, the car may
come off the track on bends.

When the program stops, type RUN and
then RETURN to re-start it. The computer
will ask you to put both cars on the start
line, ready to begin yourrace.

Elastic band

10 G0SUB 2800:605UB 3000

20 LET SP=0:GOSUB 2600 Power off
30 clear screen

40 PRINT:PRINT “PREPARE CARS"

50 PRINT "THEN PRESS RETURN"

60 INPUT X$ Power to

70 LET 5P=P{1):60SUB 2600
80 60SUB 160

computer’s car.

90 FOR I=1 T0 T:NEXT 1 Delay before
100 PRINT:PRINT *YOU HAVE POWER!* player starts.
110 LET SP=P(1)+P(2):60SUB 2600 Power to

120 GOSUB 140 player’s car
130 FOR I=1 TO T#10:NEXT I Length of time
140 LET SP=0:G60SUB 2600 race lasts.

150 PRINT "' RACE OVER ''":5TOP L_powaroftto
160 LET T=INT(RND{1)¥1000)+1000 both cars.

170 RETURN

Spectrum: 160 LET T=INT(RND#1000) +1000
Change 1000 in line 160 if the race is
too long or too short

Now type the lines in boxes A and B on page 39.




Autotrain

With this program you can instruct your
train to make it run automatically. It will
go forwards or backwards a specified

Type your instructions, called data, in
line 150 of the program. If there isnot
enough space, add as many extra lines as
you like, numbered 160, 170, 180 and so
on. Here’s an example of a data line:

150 DATA "F*,1000,"S",500,"B*,1000,"#"

“F” makes the train go forwards

“B” makes the train go backwards and
“S” makes it stop.

The numbers move or stop the train for a
certain time. The higher the number, the
longer the train will travel or stop.

distance or stop for a certain length of time.

Set up your computer,
layout and control
centre like this.

Experiment with the numbers, as they will
make the train go different distances
according to the computer and the model.

Build up a complex sequence of
movements by typing lots of data lines.
Always puta “*” at the end of the last data
line. This tells the computer that there are
no more instructions. Type RUN and then
RETURN for the computer to carry out
your instructions.

10 GOSUB 2800:60SUB 3000

Grand Prix quiz

This program is a race for two players with
nerves of steel. The computer will
randomly switch off both players’ power
duringthe race. To get it back you must
work out the multiplication or division
sum that appears on the TV screen and
type the answer on the computer keyboard.
If the answer is wrong, your power stays
switched off. Challenge a friend to arace
over 20 laps and see who wins.

Place both cars on the start line and type
the program into your computer. Type
RUN and RETURN . The power
will come on to both hand controllers
straight away for you to start yourrace.

10 LET V$="GALLON":LET 5%="MPH"
20 60SUB 2800:G0SUB 3000

30 LET SP=P{1)+P(2):60SUB 2600
40 DEF FNR(X)=INT(RND(1)#X+1)
50 clear screen

60 PRINT "GRAND PRIX @UIZ*

70 PRINT Y=======zz==zz===*

80 FOR T=1 TO 200:NEXT T l Random time
90 IF FNR(5)>! THEN GOTO 80 before question.

Power on to
both cars.

100 LET N=FNR(2):LET SP=P(3-N) Computer

110 GOSUB 2400 switches off

120 PRINT:PRINT "GUESTION FOR" chosen driver’s
130 PRINT “DRIVER ;N power.

140 PRINT:PRINT

150 LET 8T=FNR(2)

160 IF @T=1 THEN GOSUB 200

170 IF @T=2 THEN GOSUB 260

180 LET SP=P(1)+P(2):60SUB 2400
- 190 6070 50 -

20 LET SP=0:B60SUB 2600 Power off
30 clear screen Reads
40 READ X$ instructions.

50 IF X$="#" THEN LET SP=0:60SUB 2400:5T0P

60 IF X$="5" THEN LET SP=0

70 IF X$="F" THEN LET SP=P{2)———— Forwards
80 IF X$="B" THEN LET SP=P{1)+P({2)— Backwards

90 READ T Reads time(T)
100 60SUB 2400 Instruction
o lasts.

110 PRINT TAB(S);X$; i . Pri

- . rints
120 FOR I=1 T0 T | instructions.
130 NEXT 1 | Pauses
140 60TO 40 Data fbr
150 DATA *F",1000,"8",500,"B" 1000, "#" T/t ctions.

Now type the lines in boxes A and B on page 39.

200 LET T=FNR(B)+1:LET V=FNR{(b)#5

210 LET M=T#V

220 PRINT "HOW FAR WILL YOU B0®

230 PRINT "IN “;T;" HOURS AT ";V;" ";S$
240 INPUT A:sIF ACOM THEN GOTO 240

230 RETURN

260 LET R=FNR(b)+1:LET M=FNR(9)+1

270 LET L=M#R

280 PRINT "HOM LONG WILL IT TAKE"

290 PRINT "FOR YOUR *;L;" ";V$;" TANK"
300 PRINT “TD EMPTY IF IT LEAKS AT ;R
310 PRINT V$;"S AN HOUR"

320 INPUT T:IF T<OM THEN GOTD 320

330 RETURN

Spectrum: 40 DEF FN R(X)=INT(RND#X+1)
Change the 200 in line B0 to a higher
oumber if the computer asks too many questions

Now type the lines in boxes A and B on page 39.

17



Switch sensors

- The switch sensors are home-made switches which sit beside
—the track to detect when a train or car goes past. You can see one
of them in the cut-away drawing below.
e There are programs to use the switches for testing your driving
skill, locating a train, simulating fuel consumption in a car, challenging
‘ another driver to a duel and marshalling your trains in a shunting
yard. Follow the red page flashes to make the circuit and up to four
switches, and a set of trackside buildings to disguise them.

How the switches work
LEDs
Circuit

There are two electrical parts
to each switch —a nail
soldered to a length of wire
and a drawing pin soldered
to another wire. Electric
current flows from the circuit
down one wire, through the s
drawing pin and nail, and
back along the other. Cars or
trains colliding with the
barrier cause a piece of
thread to lift the nail and
break the flow of current. An

LED in the circuit lights up \
when a switch opens so you
can see that it works.

N

Contactsensors
Switches used as sensors are
called contact sensors because
aphysical action is needed to
make them work. This type of
sensor can be linked toa
computer, or used for things
like burglar alarms and
automatic machines. You
could use the switch in this
book as a computerized
burglar alarm on a door or
window by writing your
own program to use with it. 2

D \ ..

Arro
show
direction of

current
flow.

Circuit




Trackside buildings

There are three different
scales of trackside buildings
to make to disguise the
switches. They also insulate
them from accidental short

CiI‘CItll.t . Clausetd ;b y t}ile.lr This building is This building is Use this pitstop
elec rl?a  PANELOUE ingyour for HO gauge for N gauge building for cars.
model’s live track. trains. trains.

Ra'lway switch sensors disguising the switches instead of usingthe

The picture below shows some ideas for buildings. Where you decide to position the
positioning the switches on arailway layout. switches depends on the programs you use, so
It also gives some alternative ways of read page 26 before deciding what to do.

could positi
“buildings in this book next to an
L existing building on
" ) ~your layout.
= :

with stripe
sticking
outoverthe
rack. Make
sure the
movement of the
barrier is not
obstructed by
branches. The
switch below is
positioned
inside a tunnel.
Makesureyou
cangetatitifyou
decide to do thi

Hide the switch wires Tunnel

under the base board
by drilling small holes
beside each switch,
‘then feeding the wires j

through them. 19



How to make the switches

These pages show how to
make the trackside switches
from balsa wood. The
computer programs in this
book are for two to four
switches, soitisa good idea
tolook at the programs first
to decide how many to
make. The instructions here
describe how to make one
switch. Repeat all the steps
for each switch you make.
There are some construction
tips on page 42 if you are not
sure about using balsa.

2

Cut out copies of templates

A-Gon page 44. Glue them to
6mm (%4") balsa sheet and cut
round them with a craft knife.

Only glue this
piece for N
gauge trains.

Hold drill
upright.

Glue all three
pieces for HO
trains or cars.

Home-made

Glue all the parts in the
positions shown by the red
arrows.

Drill 2mm (V46") holes through ~ Glue parts A, B, Cand D glue part E where shown by
parts A and D where printed on  together as shown by the the arrow. For HO gauge and
the templates. Start the holes glueing positions printed on the forcars, glue partsE, Fand G
with a pencil point foraccuracy. templates. For N gauge trains,  inastack asshown.

4 \ P Sandpaper
2mm (Vas6”) drill bit along
75mm (3") here

Cuta75mm (3”) length of 6mm Thenround the corners with ~ Pusha pin through the square
(¥a") balsa spar to use for a sandpaper. Threada150mm  end of the balsa. Stick the pin
barrier. Drill a small hole about (6”) length of cotton through the inthe centre of partE (forN

20 -5mm (%") fromthe squareend. holeandtie aknot. gauge) or G (for HO and trains).
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Large nail

Clean nail with
sandpaper, then
twist strands
tightly before
soldering.

Cutand strip the ends of two
wires, to reach from the
control centre to where you
want to put the switch.

Saw the end off a large steel
nail to make it 55mm (25)
long. A large nail is needed for
its weight.

Twist one wire round the nail,
near the end, and the other
round the point of adrawing
pin. Solder them in place.

Hole B for
N gauge.

Loop nail wire D ing pl.n‘ ‘

here.

Push the drawing pin into part
B where printed on the
template. Then thread the nail
and drawing pin wires through

There are many kinds of
switches, from complex
electronic devices to
simple home-made ones
like those in this book.
They all work by
interrupting the flow of
\_ electricity ina circuit.

J

the holes shown in part A. Thread the cotton through hole
Make sure the nail wire loopsas A or B, under the nail. Trap the
shown, so that the nail head thread with a drawing pin

rests easily on the drawing pin. pushed into partA.

11

Check the barrier
by moving it like
this.

freely. If not, wiggle the pin

holdingitin place. Pressthe
drawing pin in firmly when

the adjustment is correct.

Adjust the length of cotton
under the drawing pin so that
the nail lifts as the barrier

moves. The barrier must move 21



Making the switch sensor circuit

This page explains how the switch sensor fThings you need
circuit works. You can find out opposite e P T
how to make the circuit and connect it to the o . D))

control centre. The circuitis designed to L Voiabioard 10 C64: Four 1K)
work with up to four switches and is quite tracks x 30 holes resistors

. . . Oth ters:
simple and cheap to build. Itis best to make Ig;nplate (pase Four2K20
the complete circuit even if you decide to - resistors.

make only two switches, as it is easier to do
this than add to the circuit later if you make
more switches.

How the circuit works

The circuit contains foursets  computer’s low voltage power
of the same components—one  supply (5 volts). This has two

set for each switch you pins, one at +5 volts and the

connecttoit. Eachhasan LED otherat 0volts, called

which lights up so you can ground (GND for short). The The computes

checkto see if the circuit circuit works by making one of program “knows” a

works properly when aswitch thecomputer’sinput pins train or car has hit

opens. Instead of usinga receive either a high orlow the switch barrier if
; . . the input pin voltage

battery to power the circuit,it ~ voltage according to whethera ishigh,

is connected directly to the switchis open orclosed.*

Switch closed

Electricity flows from +5 volts because it is easier for the

to ground. It always takes current to go to ground via the

the path of least resistance. - switch, instead of to the input

The LED does not lightupand  pinand LED.

the input pin voltage is low fam==T Switch sensor

Direction of current

% ATt

. A
I.‘_(]:LYA’\'L T
ALt e

Switch open
Current flows through the also lights up the LED because
resistors and the LED because  the current has to go through it.
this time it cannot go via the

switch back to ground. This
makes the input pin high and

Switch sensor

*Page 40 shows the input pins for your computer.



Cutting board

Cut a piece of Veroboard 19
tracks wide by 30 holes long.
Score between holes witha
craft knife and snap the board.

See page 42 to find out Negative leg
how to position the

template correctly.

Solder four LEDs between the

holes shown above. The holes
for the negative leg are marked
inred.

Cut out a copy of the switch
sensor template on page 43.
Glueitto the plainside of the
Veroboard.

[A5/F5 |\[A13/L13

[[A9/19] [A17/017] L&

E30] {H3g |K3 30] {S3

Solder the correct resistors for
your computer into the holes
shown above. Use 1KQ
resistors for the C64. These

have brown/black/red stripes. ~ Strip and tin the ends of 11
Use 2K2Q resistors, with three  hook-up wires about 150mm
red stripes, for other (6") long and solder them in
computers. the holes marked above.

6 Use the lines printed on the template 7
as a guide to see where the wires go.

ur'*:;» .‘
3rd switch

o

N
2nd switch
E@\

" 1st switch

Glue the circuit with glueto

the balsa wood strips on the

control centre. The circuit sits
41 o s

over the original template

holes as shown.

Put one wire from each switch
into control centre connector

- block hole 5. The other
wire goes into the hole shown.

position. Then connect the
hook-up wires between the
circuit and connector block

23
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Switch disguises

Here you can find out how to
make and customize the
trackside disguises. There is
also a test to do to check your
switches work before trying
them with your computer.
Some tips are given, too, on
positioning the switches so
they work best with either
trains or cars.

Testing the switches

4th switch
3rd switch
2nd switch
1st switch

| 6 volt battery

Test the switches before
usingthem withyour |
computer. Strip the ends
of two wires and connect
them between the
computer connector block
holes and a 6 voltbattery
as shown above. Use the
same battery as the power
controller if you have
made one.

You can see if the
switches work by moving
their barriersand
watching to see if an LED
lights up, in the order
shown. Check all your
soldering and wiring if the

test does not work.

é *

Making a building

1 Cut out copies of the set of
templates on pages 44-46 for
your model. There are three
sizes— N and HO gauge for
trains, and a pitstop building
for cars. Details, like windows
and bricks, are already printed
on the templates. Glue themto
sheets of balsa, according to the thickness printed on the
template. Cut round the templates with a craft knife, and then
lightly sand the edges.

2 Glueall the parts
togetherin the order
shown on the left.

Therailway
buildings look
like this, but

the pitstop
building hasa
flat roof made
from one part. Glue
the parts with the
templates on the
inside if you want to
paint your own
details on the
buildings. Slide the
completed building
over the switch as
shown. Make sure the
barrier moves freely
‘in the slot. Sand the
parrier down a little if
you can’t getit tofit

properly.



Customizing ideas

The pictures in this box
give some tips on how to
make the buildings fitinto
the style of your layout.
You could also adapt
existingbuildings to fit the

switches, or design your own.

Painting
2

Use coloured pencils or
watercolour paints to
colour in the details
printed on the templates.
Be careful not to get the
paper too wet or it will
buckle and spoil the look
of the building. Paint the
bare edges of the balsa to
match therest of the
building.

Details

Create your own details by
adding extra parts like
chimneys and sheds.

§ "

Positioning the switches

These pictures show how best to adjust the switches to suit your
model. The program pages show where to positionthem.
Trains

Position the switch where you want it on the

layout. Slide a train along the tracks to make sure

it hits the switch about two-thirds of the way

the barrier.

| Then stick the

switch down with
Plasticine, or
double-sided tape.
Donotreversea
train while it
touches the barrier,
orit may be derailed.

Switch

Place the switch beside a level part of eitherthe
p=®  inside or outside track. Slide a car pastthe

¥ barrier to make sure the car will move it. If not, adjust
the helght of the switch
by putting something
underneath it. You may
need to glue the switch
to a piece of card, .
trapped underthe
track. ‘

Improve the look of the barrier
by painting stripes to make
it stand out, or camouflage
colours to blend in
with your layout.

Make pitstop
buildings more
convincing by cutting
out trade names from
colour magazines to
use as stickers. Leaningg”
wheels and spare parts
against the building
looks good too.
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Switch programs

The programs here are for trains and cars, to
use with up to four switches. Here is what to
do before you begin:
1 Read the program notes on page 39.
2 Testthe switch sensors, using the
program here and notes on page 39 which
tell youhowto doiit.
3 Choose which switch sensor program
you want to run and type itinto your
computer.
4 Turnbackto page 39 and type in the
extra lines listed in boxes A and B.

Make sure you type in the program
labelled for your computer.

@ Skilful driving
[/

Put the switches on the outside
track corners with slot cars—

avoid swinging
out and hitting
6 them with your
Switchés car.
Cars go this way.

o Place switches
on either side
of the track

! with slotless
Slotlesscars  Switches layouts. Avoid
hitting

Wi - barriers by
switches work best changing
at an angle like lanes.
this: o

27
This program tests your skill at negotiating

bends with slot cars, or steering with
slotless cars. You position up to four
switches on or around the track as shown
in the diagrams, and try to avoid hittingthe
switch barriers.

You get penalty points for hitting a
switch. The more switches you hit, the
more points the computer scores against
you. Points are scored all the time while
your car is touching a barrier, so it’s best to
drive as fast as possible.

This game is for one driver at a time.
Challenge a friend to see who scores the
lowest points over ten laps. Type the
program into your computer, then type
RUN and RETURN when you are ready.

10 GOSUB 2800:G0SUB 3000

20 LET SP=P(1)+P(2):60SUB 2600 ——
30 clear screen

40 PRINT:PRINT "MAKE SURE ALL SENSORS®

50 PRINT "ARE OFF THEN PRESS RETURN* NR = Score

Switches power
on to track.

60 INPUT X$ when sensors
70 BOSUB 2000:LET NR=FP are off.

80 clear screen

90 PRINT:PRINT *.SKILFULL DRIVING." :

100 LET Y=1:LET V<5:LET As="pOINTS o | Soreen display
110 B0SUB 2400

120 LET P=0:LET Y=5:LET X=10 Waits fora
130 BOSUB 2000:IF FP=NR THEN GOTO 130- sensor to
i e Incr(::;:ae:(g'nts
150 LET A$=STR$(P):GOSUB 2400 S hen Sonsors

140 GOTO 130 come on.
Now type the lines in boxes A and B on page 39.

*Spectrum: The output port number and POKE or OUT commands you use depend on the interface you buy.



With this program you can locate a train on
the track by looking at your TV screen.
Switches placed around the track are

represented by a spot on the screen, which
lights up each time a train passes a switch.
The steps below show how to use the
program.

: , P

V__;,;x».:x' 3

S

Switch
by
signals.

Switch by
station.

Place a switch anywhere you like around
the track. It'sa good idea to put them at
particular places, like stations, tunnels,
points and signals.

Tracing paper

TV screen

Drawing of
layout.

Draw a diagram of your track layout, using
afelt pen on tracing paper, large enough to
cover your screen. Draw spots to show
where the switches are. Then tape the

tracing paper over the screen.

3 Typethe program below into your
computer. Change the numberin line 10
according to the number of switches you
use, up to a maximum of four. Then type
RUN and RETURN.

10 LET N5=4 No. of sensors
20 60SUB 2800:GOSUB 3000:605UB 130

30 LET SP=P{2):GOSUB 2600 Switch power
40 clear screen e

30 FOR I=1 70 NS

60 LET TN=2+1:B0SUB 2200

70 LET X=X(I):LET Y=Y(I) Print spot if

80 IF TF=0 THEN LET A$=")" ————— sensor on.
90 IF TF=! THEN LET Ag$=" " Print space if
100 GOSUB 2400 sensor off.
110 NEXT I

120 60TO 50

130 DIM X(4):DIM Y(4)

140 FOR I=1 TO NS

150 READ X(I),Y(I) Read co-
160 NEXT [ ordinates of
170 DATA 3,3,20,3,20,10,3,10 SENRSOLs

180 RETURN

Now type the lines in boxes A and B on page 39.

1

Up to four small spots will appearon
the screen, according to the number you
typein line 10. By changing the numbers
in line 170 you can move them around the
screen so they appear under the switch
marks on your tracing paper.

170 DATA 3,3,20,3,20,10,3,10

Numbers for 1st switch] J

Numbers for 2nd switch
Numbers for 3rd switch
Numbers for 4th switch

Each pair of numbers is the co-ordinate for
one switch spot on the screen. The first
number in each pair moves the spot
horizontally and the second moves it
vertically, one screen character at a time.
Experiment with the numbers until you
get the spots where you want them.

Your model’s motors may cause
some interference on the TV

screen. See page 48 for some tips
onreducing the problem.

27



Light sensors

There are two light circuits to make, and a your fastest speed according to the scale of

bridge to hold the parts which go beside the your model and control trains from a signal

track. These tell the computer when a train box.

or car goes past them. You can see what all Each circuit detects one car or train. Look

the parts look like below, and find out how at the programs to decide whether to make

they work opposite. one or two. Follow the blue or grey corner
The computer programs enable you to flashes to make the circuits and bridge.

use the light sensors to start a race, work out

Find out how to use

this bridge with cars
Control centre - 2 or trains on page 33.
and circuits >

g Slotless racing cars _
& | Darkcard - White card
(2 < o

Dark card

; The sensor is a
> paper tube with a light

- Because slotless cars change tracks, you
need to identify the cars so that each LDR

dependent resistor (LDR) inside. detects only one car. Tape white card to
When a train or car goes past, it casts a one side of a carand dark to the other. Put
ShadOW over the end Of the tube, Wthh cuts the Card on the OppoSite Side of the Second

down the light reaching the LDR, altering its car. See page 33 to adjust the LDRs.
28 resistance. This is detected by the computer. ;




How the circuit works

These are potentiometers to adjust the
LDRs’ sensitivity to light. See page 33.

3O

Circui

+5V

Low|

CECCEFCTEERELE
COrrrrrrcererre
CEEECCERCECEET T

d

Groun

The LDR is connected via the
circuit to the +5 voltand
ground pins and an input pin
in the computer’s input/
output port. Current travels
from +5 volts, through the

Computer
circuitand LDR, back to
ground and to the input pin.
The circuit normally sends
about 2 volt to the input pin,
which the programs in this
book detect as a 0 in binary code.

The computer program ‘“knows” amodel

has passed a sensor when it detects
+5 volts on an input pin.

Shadows from trains or cars
lower the LDR resistance,
making the circuit send about
3Y2voltsto the input pin. This
happens so quickly that the
program would not have time

Timer chip

i

fof & i o o o A UG T

+5V

CEECECE LT
reerrererereerrr

Computer

todetectany change. A timer
chip in the circuitincreases
the time the pin voltage is
high, giving the program long
enough to detectitasa 1in
binary code.

~

«lon-contact
sensors

Light sensors are called
non-contact sensors
because they do not have
to touch anything to work.
There are many types of
non-contact sensors —
video cameras for
instance. By connecting
them to computers with
special interfaces, they
give machinesa limited
sense of “sight”’. This is
called machine vision.

\

J/

LDR tube

Cutahole in a platform or
railway building. Slide the
tube in and conceal the LDR
wires under the baseboard.

Hiding the sensor on railway layouts

Here are some ideas for other ways to
disguise the light sensor on arailway
layout, if you pref

Hide the tube amongst trees or
bushes. Conceal the wires by
drillinga small hole in the

baseboard to pass them through.

Baseboard

Cutahole in the baseboard
under the track. Position

the LDR without its tube so
it points up under trains.




Making the light sensor and circuit

These instructions explain

how to make one light (" Thingsyou need :5;:;::;};;:’ )
sensor and circuit. You need line

torepeat the steps to make (d.il) soclfet

two circuits and LDR __~  100KQresistor

330Q resistor
potentiometers. Steps 10 s

Dark coloured ;g/ 1K resistors
and 11 show how to connect paper - Two 100KQ
two circuits to the control Veroboard potentiomeclees
centre. Trim all the Template (page LED
component legs, then check 43) Hook-up wire
your soldering very BC108 transistor
carefully to make sure the (E
joints look brightand shiny 10uF capacitor Tool kit
and that there are no joined e
tracks. & J

Transistor

Craft knife (HE106)

s jBasezAGZf}\
o Collector:F

Trackside 25\

Cuta piece of Veroboard 16 Cutthetrack witha5mm (v4”")  Solderthe legs of the
tracks wide by 30 holes long. drill bit at the holes shown,by transistorinto the holes
Gluea light sensor circuit twisting the drill in the holes shown. Page 6 shows how to

30 -templatetoit. to break the track. identify the legs.



4 555 Chip

Spot on case

5 Resistors

6 Capacitor

Arrow

Solder four resistors between
the holes shown. Holes
marked inred are for 1IKQ
inblue, 100KQ and inyellow,
330Q.

Solder an 8-way d.i.l. socketin
the holes above, then gently
push a 555 chip into the socket
with the spot over hole F12.

Soldera 10uF capacitor
between the holes shown
above. Make sure the arrow on
the capacitor faces hole P4.

7 LED 8 Wireloops

Negative leg
often larger
inside case. A16/116 / Y

TG ki ey
21 Al A ﬁ%\ :

9 Hook-up wires

Sl [/

Cut, strip and tin eight pieces
of wire 100mm (4") long.
Solder them as loops between
the pairs of holes above.

Solder an LED in the holes
shown. The negative leg goes
inthe hole marked in red. See
page 6 to identify LED legs.

Strip and tin the ends of seven
150mm (6”) lengths of wire.
Solder one end of each wire in
the holes listed above.

10 Potentiometers

Potentiometer for 1st circuit
Potentiometer | “"")T -
for 2nd circuit |

Glue the circuits to the control
centre. Use the end position if
you make only one circuit.
Solder the wires marked inred

Glue the potentiometers
either to the position on the
control centre, or fix it in the
. holedprilled in step 3, page 9.

to the centre and outside tags
of the potentiometer. Screw
the other wires in the

connector block holesshown. 31
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Using the light sensors

These pictures explain how
to make the bridge for use
with trains or cars. There are
also instructions showing
how to connect, test and use
the light sensor. Check the
electrical connections
carefully when you finish,
before connecting to your
computer.

Making the bridge

1 Gluecopies of the
bridge templates on
pages 46-47 to 3mm
(v8") thick balsa sheet.
Cut round each piece
with a craft knife and
aruler.

Templates glued to balsa.

2 Next cut out the slots in
parts F and G with a craft
knife as neatly as you can.
Then glue the parts
together as shown on
the left. The
numbers show
which order to
- work in. Hold
the pieces
together while
the glue sets.

Q)
T

Use the bridge
for cars and
trains.

eeipleces ofbalsa

lue he ecesin place el

Trade nameto
~use as sticker.




Connecting the light sensors

Youmay need to
point the tube

1 Make sure the
wires are firmly

screwed into the

connector.

downwards a
little.

djust the
eight with
Plasticine to
make it level
with the door.

Screw the light sensor wires into the control
centre connector block holes shown above. It
does not matter which way round the wires go.
Use holes 1 and 2 if you make only one sensor.

Push the tube through the slots in the bridge.
Slide it in until the tube is about 10mm from a
car, half-way up the door. Adjust the height
with Plasticine under the tube.

2 @ Trains

|
\ )
Adjust the height
with Plasticine.

Position the light sensor beside the track
half-way up and 10mm (%") away from the
side of a train. You may need to point the tube
downwardsa little when you test the sensor.

You may need to shine a
lamp over the track to

adjust the sensors with
slotless cars.

=

2

=

i
"“‘ﬁiMIx'«

Anglepoise or
table lamp

Do not touch the sensor wires on
the model’s live track or you

3 Testing thesensor

Connect the —ve terminal of a 6 volt

battery to the computer connector block
hole marked “GND” (ground), and the +ve
to the hole marked “+5V"". Use the power
controller battery, if you have made one.
Twist the potentiof%s to adjust them.

Test the sensor
by positioning
itlike this.
Place a car or train in front of the sensor
tube. Adjust the circuit’s potentiometer
until the LED just lights up. Take the
model away; about 1 second later the LED
should go out. Push the LDR up ordown
the tube if you can’t get the adjustment
right. If it still does not work, checkall
your connections and circuit soldering
and replace the battery with a fresh one.
Disconnect the battery after the test.

33

will damage your computer.
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Light sensor programs

The programs here are for trains and cars, to
use with two light sensors. Here is what to
do before you begin:
1 Read the program notes on page 39.
2 Testthe light sensors, using the program
here and notes on page 39 which tell you
howtodoit.
3 Choose which light sensor program you
want to run and type it into your computer.
4 Turnbackto page 39 and type in the
extra lines listed in boxes A and B.

Make sure you type in the program
labelled for your computer.

Test program
Type the test program for your computer
before using the light sensors. The
program checks to make sure they are
working properly before using the main
programs. i

Type RUN anu then RETURN after
entering the test program. A number will
appear on the screen. As you place your
hand over the end of each sensor tube in
turn, the number will increase by the
amount shown in the chart. If this does not
happen, adjust the potentiometer, with
your hand still over the tube, until the
circuit LED lights up. Then check your
circuit connections and soldering if you
still cannot get it to work.

oM

;@}% Scale speed

Sh%7 v,

This program calculates the approximate
speed of a train, according to its scale. You
need to use two light sensors for this
program.

Position the sensors exactly one metre
(39") apart, as shown in the track layout
diagram. You need to do this as the program
works out the speed from the length of time
taken for the train'to travel one metre (39").

The speed displayed on the screen is
controlled by the number in line 20 of the
program. The box on the right gives numbers
tousein line 20 according to your computer
and the scale of your train.

Type the program into your computer. Set
your train going at the speed. you want with
the dial on the transformer. Follow this
procedure to find out the train’s speed:

1 TypeRUN and RETURN when you areready.
2 Then type RETURN again before the train
reaches the first sensor. After the train passes

the second sensor, its speed is displayed on

the screen.

Repeat this procedure to find out the
train’s speed again.

Light sensor Number on screen increases
number (printed | by this amount:
on template)
1 1
2 2
C64 VIC 20

10 POKE 56579,192
20 PRINT PEEK(56377):
607D 20

BBC

10 74FE62=192
20 PRINT 7&FE&O:
6070 20

10 POKE 37138,192
20 PRINT PEEK(37136):
6070 20

Spectrum*

10 PRINT either PEEK(port
nueber} or IN port nusber
20 07O 10

7
{7 Speed/lap display

This program is for one or two drivers. It
works out your speed for each lap, and
counts the number of laps completed. This
information is displayed for each driver on
the TV screen and is updated every lap.

The speed displayed on the screen is
controlled by the number in line 10 of the
program and varies according to the
computer you use. The box on the right
suggests a number to use for your computer.
Try this number first. You may need totrya
slightly higher or lower number to geta
realistic speed for the scale and size of your
layout.

Set up one or two light sensors as shown.
Then type the program into your computer.
Type RUN, then RETURN when you are
ready.

*Spectrum: The output port number and POKE or OUT commands you use depend on the interface you buy.



10 GOSUB 2800:GOSUB 3000 Switches power on in
20 LET K=number from thart— case power controller
30 LET SP=P{2):60SUB 2600  circuitis connected.
40 clear screen:PRINT "PRESS RETURN AS TRAINY

50 PRINT “APPROACHES FIRST SENSOR®

&0 INPUT X$

70 LET TN={

80 GOSUB 2200:IF TF=0 THEN GDTO 80— Waits for first
90 PRINT:PRINT "PASSED FIRST SENSOR* sensorto

1 metre (39")

l Any section of track l

N switch on.
100 LET T=0 Records time until second
110 LET TN=2 sensor switches off.

120 GOSUB 2200:IF TF=0 THEN LET T=T+1:6070 120

130 PRINT:PRINT “PASSED SECOND SENSOR"

140 LET 8=k/T Calculates train’s speed.
130 PRINT:PRINT "MEASURED SPEED "3 INT(S);" KMH"

160 PRINT "OR ";INT(S#0.621);" MPH"

170 ST0P :

Set up your computer, control
centre and transformer as
shown above.

‘Now type the lines in boxes A and B on page 39.

Train gauge The light sensors may cause
Computer 00/HO N interference on your TV. See
= p page 48 to see what to dw if
C64 7600 13700 this happens.
VIC20 9500 17100
BBC 30000 54000
Spectrum 4000 . 7200

Position light sensors
by starting line.

10 LET K=number from chart
== g
] K 20 GOSUB 2800:G0SUB 3000:50SUB 230
Black |73 White|[{L} Black 39 1 gp=p(1)+p(2):50508 2600
40 clear screen
Car1 Car2 50 PRINT:PRINT TAB(3);*LAP COUNTER"

40 PRINT:PRINT TAB(0);*DRIVER { DRIVER 2*
70 PRINT:PRINT *-LAPS---=-~ LAP§---*

80 PRINT:PRINT:PRINT
Slot cars Slotless cars 0 PRINT ® GEEpmcesFE e
100 FOR 1=1 T0 2
D = = 110 LET T(D=T(D+1
| oo W= Y= 120 LET TN=I:60SUB 2200
130 IF TF=1 AND F(1)=0 THEN G6OSUB 170
Adjust one potentiometer  Adjust the potentiometers 140 IF TF=0 THEN LET F([)=0
at atime until thecircuit  asfor slot cars. Identify 150 NEXT 1
LED lights up as the car cars 1and 2 with black 160 6070 100
passes thesensortubeat  and white card as shown 170 LET L(I)=L{I}+1:LET F(D)=}
speed. on page 28. 180 LET V=INTIK/TUI)) sLET T(1)=0
190 LET X=10#1-9:LET Y=7
Computer Number for line 10 200 LET A$=STRS(L(1))
64 600 210 GOSUB Z400:LET Y=11:LET A$=STR$(V)+* *
220 6OSUB 2400:RETURN
VIC 20 1300 230 DIM F(2):DIN L(2)
BBC 1000 240 DIM T(2)
Spectrum 3000 20 RETUR'f .
c — Now type the lines in boxes A and B on page 39. 35
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More model controller programs

There are programs for trains and cars over
the next three pages, to use with various
combinations of model controllers. Here is
what to do before you begin:
1 Read the program notes on page 39.
2 Testthe model controllers for the
program you want to use, using the relevant
test programs.
3 Choose which program you want to run
and type itinto your computer.
4 Turnback to page 39 and type in the
extra lines listed for your computer.

Make sure you type in the program
labelled for your computer.

>

IOt
r"/

For this program
you need:

Power controller
Light sensors 1 and 2

Signal box

Light sensor 1
AN

Light sensor 2

Give your layout computer-controlled
signals with this program. Set up two light
sensors beside the track as shown in the
diagram. Type the program into your
computer. Type RUN and then RETURN.
Then start your train with the dial onthe
transformer. The train will stop at the first
light sensor “‘signal” it reaches. Pressany
key on your computer keyboard to start the
train again.

10 60SUB 26800:GOSUB 3000

20 LET SP=0:60SUB 2600

30 clear screen

40 PRINT:PRINT “NAKE SURE BOTH SENSORS*
50 PRINT "ARE OFF THEN PRESS RETURN®

60 INPUT X8

70 LET §P=P(2):GOSUB 2600 forwards.
80 BOSUB 2000:LET NR=FP

90 BOSUB 20001 IF FP=NR THEN §0TO 90 Waits for

100 LET 5P=0:60SUB 2600 either sensor
110 PRINT "PLEASE PRESS RETURN" I to come on.
120 PRINT “T0 CHANGE SIGNAL"

130 INPUT 18 Power off

140 LET SP=P{2):605UB 2600

150-60SUB 2000:LET NR=FP

160 BOSUB 2000: IF FP=NR THEN GOTO 160

170 GOTO 70

Powerto go

Waits for
sensor to go
off.

Now type the lines in boxes A and B on page 39.

)

&

S

Marshallingyard

For this program
youneed:

Power controller
Switch sensors 1 and 2

Points ~—_

This program allows you to control the
train with your computer to make it
reverse into a siding. Here is what you
have to do:

1 Setupthemodel controllers as shown
in the diagram above. Switch the pointsto
send the train round the track anti-
clockwise.

2 Typethe program into your computer.
Type RUN, then RETURN.
3 Setthetransformer dial to move the
train to point A.
4 TypeRETURN. Then the train will
stop.
5 Make sure the transformer is turned to
go forwards and press RETURN again. The
train will move to switch 1 and then stop.
The computer will ask you to change the
points. Then press RETURN.

6 Thetrain will reverse up the siding and
stop at switch 2.

7 Re-runthe program, move the train to
point A using the transféormer dial and
repeat the whole procedure to dothe
manoeuvre again.

10 60SUB 2800:605UB 3000

20 LET SP=P(2):605UB 2600 Power on

30 clear screen

40 PRINT:PRINT "PLEASE MOVE TRAIN®

50 PRINT *T0 POINT A*:60SUB 220

40 LET SP=0:605UB 2600

70 PRINT:PRINT *NOW TURN ON PONER" .

80 50SUB 220 Waits for first
90 LET SP=P(2) 150508 2600 switch to come

100 LET TN=3:505U8 190 e O1N.

110 LET §P=0:B0SUB 2600 Power off

120 PRINT:PRINT *PLEASE CHANGE POINTS*

130 60SUB 220

140 LET SP=P(1)+P(2):605U8 2600 Reverses power.
150 LET TN=4:60SUB 190 Waits for second
160 LET §P=0:60UB 2600 sensor te come on.

170 PRINT:PRINT "TRAIN NOW IN SIDING"
180 STOP

190 6OSUB 2200

200 IF TF=1 THEN 60TO {90

210 RETURN

220 PRINT "THEN PRESS RETURN"

230 INPUT X$:RETURN

Now type the lines in boxes A and B on page 39.




Dead man’s handle

(
'46‘
é 7
\/,Ic U

—

For this program
youneed:

Power controller
Lightsensor 1
Switch sensor 1

Many real trains have a safety device
called a dead man’s handle, which stops
the train if the driverisill or falls asleep.
By using a switch sensor barrier as adead
man’s handle, this program gives you
realistic control of your train.

Place light sensor 1 by a station, and
position switch sensor 1 so you can hold
the barrier easily. Type the program into
your computer; type RUN and then
RETURN. The train only receives power if
youmove the barrier to the left orright.
You can only release the handle if the train
stops in front of the station, opposite the
light sensor. You get a warning message on
the screen if you let go at any othertime.

10 BOSUB 2800:60SUB 3000 P
20 clear screen ower

30 LET Sp=P(2):60508 2600—— forward
40 LET TN=3:605UB 2200 I Waits for
50 IF TF=0 THEN GOTO 40 switch sensor

40 LET TN=1:60SUB 2200 to go off.
70 IF TF=1 THEN 6OTO 40 l_“|
4 Goes back to

80 LET SP=0:60SUB 2600

90 PRINT:PRINT *YOU LET 60 !* line 40 iflight

100 LET TN=3:605UB 2200 sensor is on.

110 1F TF=1 THEN BOTO 100 Waits for

gg ;g car screen switch sensor
togoon.

Now type the lines in boxes A and B on page 39.

Fuel guzzier

For this program

you need:

Power controller
Switch sensors 1 and 2

o'

Cars go this way — Switch 2

This program is for two drivers. The
computer gives each driver a tank full of
petrol at the start of arace. Your fuellevel
is displayed on the screen, and is gradually
used up as you race round the track. To
re-fuel you must stop your car in front of
the pitstop barrier, as shown in the
diagram. If you run out of petrol, the
computer cuts off your power and the
other driver wins the race.

Type the program into your computer.
Then type RUN and RETURN when you

areready.
10 BOSUB 2800:60SUB 3000:60SUB 200

20 LET $P=P(1) #P(2) :60SUB 2600* Power on both
30 clear screen cars.
40 LET Y¥=b
50 PRINTPRINT "DRIVER | ORIVER 2* | Sets screen
60 PRINT display up.
70 PRINT:PRINT *  FUEL FUEL" | playup
80 FOR I=1 70 2 ; .
90 LET TN=1+2:605UB 2200 Fills up tank if
100 IF TF=0 THEN LET F(1)=F(])+2 ———Car at sensor.
110 LET F(D)=F(D)-1 Prints fuel
120 IF F(I)CO THEN 60T0 140 level on
130 LET X=10#1-B:LET A$=STRS(F(I))+* *

screen.
140 B0SUB 2400:NEXT 1 P
150 5015 B0 Stops car lff it
160 LET $P=P(3-1):605UB 2600—— Tunsoutof
170 PRINT:PRINT *DRIVER *;1; fuel and prints
180 PRINT * OUT OF FUEL!!* message.

190 §T0P .
200 DIN F(2)sLET F1)=100 100 units of
210 LET F(2)=100:RETURN I fuel to start.

Now type the lines in boxes A and B on page 39.

Racing duel

Challenge another driver to a duel with
this program. Position a switch sensor on
either side of the track. Start racing, and
then stop your car briefly in front of your
switch barrier. This makes the computer

driver. When the score reaches a certain
number (depending on your computer),
the other driver’s power is cut off for afew
seconds. The winner is the first to
complete an agreed amount of laps.

Type the program into your computer.
Then type RUN and RETURN when you
areready.

add up points on the screen against the other

For this program Switch 1
youneed: AN
Power controller
Switch sensors 1 and 2
Cars go this way =
10 LET PL=1000:LET FT=(5 Switch 2

20 BOSUB 3000:6OSUB 2800:60SUB 140
30 LET SP=P(1)#P(2):60SUB 2600
40 FOR 1=1 10 2

50 LET TN=1+2:605U8 2200————T'ests sensor.

Both cars on

60 IF TF=0 THEN LET T(D)=T{])#| ————— Increases score if

70 IF T(I))FT THEN GOSUB 100 car touches sensor.

80 NEXT I

90 5070 40

100 LET SP=P{3-1):60SUB 2600 Power on to car 2.

110 FOR T=f TO PLINEXT T

120 LET SP=P(1)#P(2) :6OSUB 2600 Power on to both cars.

130 LET T(1)=0:RETURN
140 DIN T{(2)tRETURN
Change the 1000 in line 10 to make
the cars stop for a longer or shorter time

Now type the lines in boxes A and B on page 39.

37
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Programs continued

g}
\\_O/, False start
For this program
youneed:

Power controller
Light sensors 1 and 2

Prevent cheating on the starting line with
this program. A red signal appears on the
screen to warn you that your power has
been switched on by the computer. Start
yourrace as soon as you see a green light
on the screen. If you cross the line before
the green light comes on, the computer
will cut off your car’s power for afew
seconds, allowing the other driver torace
off down the track.

Set up two light sensors on your track as
shown in the diagram. Type the program
into your computer. Then type RUN and
RETURN when you areready.

10 LET €§=700
20 60SUB 2800:60SUB 3000

30 LET §P=0:60SUB 2600 Power off
40 clear screen
50 LET LT=INT(RND(1)#CS)+CS Calculates

40 PRINT:PRINT "PLEASE PLACE CARS" time
70 PRINT "BEHIND START LINE'

B0 PRINT:PRINT "THEN PRESS RETURN®

90 INPUT X$

100 LET SP=P(1)+P(2):60SUB 2600 Power on to
110 5OSUB 2000:LET NR=FP both cars.
120 BOSUB 300 Red light
130 LET T=0

140 LET T=T+1:605UB 2000 Waits for a
150 IF FP=NR AND T(LT THEN 6070 140——— time.
C64/VIC20 BBC
300 PRINT CHR${147) 300 NODE 5

310 LET L$=CHRS$ (18)+CHR$ (160) +CHRS {160)
+CHR$ (17) +CHRS (157) +CHRS (157)

320 LET LS=LseLsels

330 LET N$=CHR${19)+CHR$ (17) +CHR$(17)

340 LET €X=10

350 PRINT CHR$(144);M$;TAB(CX)5LS

360 PRINT:PRINT TAB(CX);L$

370 FOR T=1 TO 2000:NEXT T

380 PRINT CHR${28);M$; TAB(CX) ;LS

390 RETURN

400 PRINT CHR$(144);M$; TRB(CX) ;LS

410 PRINT CHR$1{30);

420 PRINT:PRINT TAB(CX);L$

430 RETURN

320 VDUL9,2,2;0;
330 COLOURI31:CLS

350 Le=Ls+Ls+L8

390 RETURN

420 RETURN

310 VDU 23,224,255,2535,255,255, 255,255, 255,253

340 L$=CHRS$ (224) +CHR$ (224) +CHRS (10) +CHR$ (B) +CHRS (8)

360 COLOURO:PRINTTAB(7,5);L8;TAB(7,10) ;L
370 FOR T=1 70 3000:NEXT
380 COLOURI:PRINTTAB(7,5);L$

400 COLOURO:PRINTTAB{(7,5);L$
410 COLOUR2:PRINTTAB(7,10);L$

;;g EETT;‘ZOTHEN 6070 270 Final time

190 FOR =t T0 2:LET TF=0:LET L=§(I) (r)‘:l:‘:ll":sd’ AoNg

200 GOSUB 2210: IF TF=1 THEN LET CN=I Feated

210 NEXT 1 cheated.

220 PRINT:PRINT *!! FALSE START !!" Works out
who crossed

230 PRINT:PRINT *  ON LANE *;CN :
240 LET SP=P(3-CN):60SUB 2600——] the line.

250 FOR T=1 TO' CS#10:NEXT T Power offto
260 LET SP=P{1)+P(2):BOSUB 2600 one car.
270 6070 270

C64 / VIC 10 LET C5=100
SPECTRUM 10 LET C8=70
SPECTRUM 50 LET LT=INT(RND#CS) +CS

Now type the lines below for your computer before
typing those in boxes A and B.

Spectrum

300 CLS
310 LET L$=CHRS (143) +CHRS (143) 4CHRS (143)
320 INK 0:60SUB 500:60SUB 550

330 FOR T=1 10 300:NEXT- T

340 INK 2:605U8 500

350 RETURN

400 INK 0:605UB 500

410 INK 4:605UB 550

420 RETURN

500 FOR L=1 70 3

510 PRINT AT 2¢L,10;L8:NEXT L

520 RETURN

550 FOR L=1 70 3

560 PRINT AT 74L,10;L$:NEXT L

570 RETURN




Program notes

This is what to do to use the programs:

1 Connect your computer asshown on Box A
page 40.

2 Setupthe model controllers as shown gg:_PEEmbsm
for each program. 416 SETIRY

3 Switchthe computer on and typein the
test program for the model controller you
want to use, to check that it works.

4 Stopthetestby typingone of these

2200 LET L=S(TN):LET TF=0:60SUB 2000

2210 IF (FP AND L)=L THEN LET TF=1

2220 RETURY

2400 PRINT CHR$(19)3:FOR LL=1 TO Y:PRINT:NEXT
2410 PRINT SPC(X);A$:RETURN

2600 POKE 56577,SP

commands: C64/VIC20: RUN/STOP then 2610 RETURN
NEW, BBC: ESCAPE then NEW, Spectrum: 2800 POKE 56579, 192
BREAK then NEW R
5 Typeinthe program you want to use. VIC 20
6 Typeinthe lines for your computer from 2000 FPePEEK (371361
box A, then add the lines in boxB. 2010 RETURN
7 TypeRUN, then RETURN (or your 2200 LET L=§(TN)LET TF=0:60UB 2000
s 2210 IF (FP AND L)=L THEN LET TF=1
computer’s words to start the program ). 2220 RETURN
Clear screen commands Sl o e
Wherever you see the words “clear 200 :g#ﬁﬂ:”“ﬁp
screen’’ in the programs, replace them 2800 POKE 37138,192
with the following commands for your 2810 RETURN
computer: BBC
C64/VIC 20: PRINT CHR$(147) 00 FPOAEESD
BBC and Spectrum: CLS 2010 RETURN
> 5 2200 LET L=5(TN):LET TF=0:605UB 2000
Shunter Fgf, t;l;z g.rogram g;g :«:r l(’;: AND L)=L THEN LET TF=
b : 2400 PRINT TAB(X,1) ;A8
Power controller

With this program you can make your train
move round the track simply by pressing
keys on your computer.

Type the program into your computer.
Set the dial on your transformer to make
your train go at the speed you want. Then
type RUN and RETURN. Press the
following keys to make the train move:

F for forwards

B for backwards

Sforstop

Reverse the dial on the transformer if the
commands make the train go the wrong

way. The train will move or stop until

another key is pressed. Forwards

Backwards
10 GOSUR 2800:G0SUB 3000 80 IF I$="F"THEN LET SP=P{2)

2410 RETURN
2600 74FE60=5P
2610 RETURN
2800 74FE62=192
2810 RETURN

Spectrum

2000 LET FP=either IN port nuaber or PEEK port nusber

2010 RETURN

2200 LET TF=0:LET L=5(TN):605UB 2000
2210 LET X=FP/(L#2):LET X=20L#(X-INT(X))
2220 IF X)L-1 THEN LET TF=1

2230 RETURN

2400 PRINT AT Y,X;A$

2410 RETURN

2600 either OUT port nuaber,SP or POKE port number,SP

2610 RETURM
2800 REM not needed
2810 RETURN

Now type the lines in box B.

20 LET SP=0:605UB 2600-Power off 90 IF 1$="B*THEN LET SP=P(1)+P(2) Box B

30 clear screen 100 IF [$="S*THEN LET SP=0—Stop

40 PRINT:PRINT "PRESS KEYS * 110 605UB 2600 S0 18 B P
50 PRINT *F, B AND § T0 NOVE TRAIN® 120 GOTO 60 S LB B D
50 GET 18 BB 60 LET Is=INKEYS(0) | | 3030 wexT I

3040 LET P(1)=64:LET P(2)=128
3050 RETURN

70 IF I$="" THEN GOTD 40 SPECTRUN 60 LET 1$=INKEY$
-| Now type the lines in boxes A and B




Computer connections

This page shows youhowto 1 Computer connectors

connect your computer to
the control centre. Follow
steps 1-3 very carefully. Do
not switch on until you have
checked all the connections,
or you may damage your
computer. Spectrum users:
see notes on page 41 about
the interface you need to buy.

To connect your computerto
the control centre you need:
For the C64/VIC20: an edge
connector, with ribbon cable
soldered to its pins.
For the BBC: an1.D.C. plug

Spectrum
interface

(Insulation Displacement
Connector) and lead.

For the Spectrum: an input/
output interface with ribbon
cable soldered to it (see
shoppinglist).

2 C64/VIC20

Y T et

1 2 3 4 5 6 7 8 9 10 11 12
1/0 port numbers Top 4
A BCDETFH]J] KILMN

2 BBCModelB

* i

y s
9 7 5 3 1

15 13 11

s e o o o e & o o
User portnumbers Top f
. e e o s o o e

20 18 16 14 12 10 8 6 4 2

2 Spectrum

Push the interface circuit into
the expansion port.

The I/O port pins are
identified as shown in the
diagram above. Push the edge
connector into the I/O port.
You need to solder ¥2m (18")
of 10-way ribbon cable to
those tags on the connector
correspondingto these port
pins: 2,N,C,D,E,F . H,J,K,L.

3 Identify the wires in your
computer’s plug, then connect
them to the control centre
computer block as shown
below. Be very careful —
muddled wires may damage

The input/output port pins are
identified as shown in the
diagram above. Push the .D.C.
plug, with lead already
attached, into the socket
marked “User port”. Ask your
supplier which wires in the

Read the interface maker’s
instructions carefully and
identify the input and output
lines shown in the chart
below. Following the maker’s
instructions, connect Y2m
(18") of 10-way ribbon cable to

lead match those in the these lines. You may need to

diagram. solder the wires to the interface.
C64/VIC 20 BBCB Spectrum
User I/O pin User port pin Interface output and
numbers (as shown numbers (as shown input pin numbers
instep 2). instep 2). (see instructions).
2 1 +5V
N 19 -0V
C 6 0
D 8 1 Input
E 10 2 lines

. F 12 3

H 14 4
] 16 5
K 18 6 Output
L 20 7 lines




Shoppinglist

Modeller’'s materials

Most of these parts are available from
model making shops.

Control centre

5mm (V4") thick plywood or
hardboard, 170mm x 230mm (6%
X g’/)

6mm (¥4") square spar (stick shape) x
750mm (30”) long. This leaves
enough over for the switch sensors.

2 corks (optional)

Switch sensors (for each switch):

6mm (¥4") thick balsa sheet X 70mm
(2¥%4") wide X 60mm (2%4") long

2 drawing pins (thumbtacks)

1steel nail over 75mm (3") long

1 map or dressmaker’s pin

Cotton thread

For each trackside hut:

3mm (¥8") thick balsa sheet X 75mm
(2%4") wide X 300mm (12") long
(may need less depending on scale
used).

1%2mm (V16") thick balsa sheet x
75mm (3”) wide X 150mm (6") long
(orless)

Light sensor bridge (for each bridge

side):

3mm (¥8") thick balsa sheet X 90mm
(2") wide X ¥2m (18") long

1%2mm (V16") thick balsa sheet x
45mm (1%4") wide X 1m (39”)long

Dark coloured paper 75mm (3") x
200mm (8") (enough for two tubes)

Odds and ends

Fine-grade sandpaper

Paintbrush

Undercoat

Gloss or enamel paint
Turps substitute

2 tubes clear glue or cement
Roll of insulating tape
Plasticine or Blu-tack
Workboard

Roll of sticky tape

Electronic components

Buy components from a components
shop or by mail order (addresses on
page 48). Ask in your TV repair shop
to find your nearest supplier. Ask for
equivalent types of components if
they don’t have those listed here.

Key to quantities you need:

CC = control centre, PC = power

controller, SS = switch sensor,

LS = light sensor (buy double

quantities for two sensors).

Veroboard: Ask for 0.1 inch size. PC
28 tracks X 30 holes, SS 19 tracks X
30holes, LS 19 tracks x 30 holes
(one for each circuit).

Relays: PC 3 sub-miniature single-
pole changeover relays, coil voltage
5Va.c.or6Vd.c. (see notes on page
48)

Transistors: Ask for BC 108 or BC
107.PC x2,LSx 1

Electrolytic capacitor: LS 1 X 10uF

555 timer chip and socket: LS Ask for
standard or low power

Resistors: Ask for V4-2 watt with
5%-10% tolerance. PC 2K2() x 2,
6K8Q x 2,88 2K2Q x 4,LS 1KQ X
2,100KQ x 1,330 x 1

Potentiometers: LS 1 X 100KQ LIN or
LOG

Te cutters
or thm-nosed

W

Small screwdriver

Small soldering iron

LEDs: Ask for standard type. SS X 4,
LS X 1 (each circuit)

LDR:LS 1 x ORP 12

Wire: Thin “bell” or “hook-up” wire
X 5m. You'may need more
depending on model size. Do not
use mains cable as it is too thick.

Battery: 1 X 6V.ITIS VERY
DANGEROUS TO USECAROR
MOTORCYCLE BATTERIES.

Connector (or terminal) blocks: 3 x
10 or 12 pairs of holes (cut to size to
fit control centre).

Computer connectors

BBC: 20-way I.D.C. (Insulation
Displacement Connector)
connector and cable

C64/VIC 20: 0.156 inch pitch female
edge connector with 24 pins (two
rows of twelve). Also buy ¥2m (18")
of 10-way ribbon cable.

Spectrum: Buy a parallel input/
output interface board. Look for
advertisements in computer
magazines or write to one of the
companies on page 48. Use either
IN and OUT or PEEK and POKE
commands for the programs,
depending on the make of interface
you buy. Most makes have 8 input
and 8 output lines. Use output lines
6and 7 and input lines 0-5.

See page 48
for mail order
addresses.

Butterfly nuts

" 6mm (va")
Coach bolts
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Construction tips and templates

To be successful youneedto | cutting balsa Hardhosird
make all the model : 9 ora;ly‘;):;d
controller parts as Cut balsa with a sharp craft
accurately as you can. There | knife. Use a metal ruleasa
are templates printed onthe | guide and a piece of
next few pages which help hardboard or plywood to
you to do this. This page work on. Hold the knife
shows how to use the firmly. Stand to one side
templates and also gives and cut towards yourself
some construction tips. but away from your body.
Templates

Templates are patterns which you use to
make the model controllers. Those on pages
44-47 are used for all the parts made from

Photocopier

sheets of balsa wood. The one on page 43 is
used for the control centre and circuits.

Balsa wood

Scissors

O

Templates

Photocopy template pages
of this book, using the
photocopierin a copy shop,

Carefully cut round each
template with scissors. Make
sure you cut just outside the

Glue each template to balsa
using balsa cement. The
balsa size to use is printed

s
T
A PR
A e e

e
e
LA L7
LT
LT
SN
L7

Control centre template

post office or library. template edge. by the template.
Circuit te'mplates Arrows show where crosses
O I S— and holesline up. < Veroboard

:‘
4
)
()
‘0
‘0

SIS OTOITESS
SISO oTS
SISO
S5 B
S b oTS
< O
S el S e
P SIS , OO
Plainside ST\ L3332
IS, LTSS
ST RIESSISSS

Photocopy the template on page 43 twice. Use

one for the control centre and one forthe

circuits. Cut round the circuit template you
"need from the second copy.

Glue the template to the Veroboard, making
sure that all the crosses on the template line up
with the holes in the Veroboard.
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WARNING: DONOT CONNECT ANY PART Computer connectar block 6volt battery
OF THIS CIRCUIT TO THEMAINS. +5V GND A B c D E F 6 H —ve +ve
Key to marks printed on template: | CONTROL CENTRE
W= track breaks 2 H H 5 1 1 5 1 o s 1
@=component legs or pins Qe femplates-to: plainside o Yevobaard
» = wireloops ] 1 1 1 1 1 1 1 1 Veroboard tracks 1
O=hook-up wires run this Way.
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Pitstop end

Bmm (78*) balsa

Bridge fop front
3mm(v8”)balsa

Pitstop end
Smm (8% balsa

Bridge top 3mm (8°)
balsa

Bridge centre
3mm (78°) balsa

Bridge side 3mm
(Ve°) balsa

Bridgc side 3mm
(ve”) balsa




Cut out this slot

Cut out tis slot

Bridge front 3mm (78°) balsa

Circuitdiagrams

The diagram on the right
shows the circuit for the
power controller.

The diagram on the right

shows the circuit for the light

Sensor.

The diagram on the right
shows the circuit for the
switch sensor. This is
repeated four times in the
actual circuit.

Power controller circuit

Bridge back Zmm
(ve") balss

(e, ®
Battery +ve
Battery —ve «
D—[CI o0
By LB—$
b \ 2 O
2Ka0) \ Relay 1 i
g
Computer e K —O =
output2 6KBO A
G m—
O
Relay2 38
Computer D—[D —o0
output 1
K8 B} | ~8
Relay3
GND | Computer View from top of relays
@ @
Light sensor circuit
o
+5V Computer
10 s 100K
{2 7
": 555
13 6
te —1 4 5
g ompe g T y
4' 10uF
GND Computer LED
[e; & Py
Switch sensor circuit
O— ®
+5V Computer
Toswitch
v
@k
o—e
Computer input u Sk
O— &
‘GND Computer
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Index and useful information

bit (of soldering iron), 4

capacitors, 6
chips, 7
circuit,
for light sensor, 30-31
for power controller, 12-13
for switch sensor, 22-23
circuit diagrams, 4,47
circuit symbols, 6-7
components, 6-7
connections,
for power controller, 14-15, 40
for light sensors, 32-33, 40
for switch sensors, 23, 40
contact sensors, 18
control centre, 7-8

diodes, 6
electromagnet, 6

input/output port, 3, 10, 40
interface, 3, 29

Relay notes

oo [ ]
1 Put pins of relay over
this guide. It will not fit
circuit unless they line o & L
up with the dots.
2 Turn relay on its back.
Use numbers shown to
identify pins.
3Y ta circuit = =

ou may get a circui .

diagram like this to T—/\Ench
identify relay pins. Use [ coit
the numbers shown here. g 2

This diagram is a “pin

view” which means you Coil mu.st
identify the pins with be in .thls
them facing you. position

Itis very important to use the correct type
of relays for the power circuit. There are
several makers of the same type and they
number the pins differently. Number your
pins as shown above as these are used in
the circuit instructions. Listed below are
manufacturers’ type numbers.

Fujitsu FBR211 seriestype BorE

RS Components number 348-510

light dependent resistors (LDRs), 7
light emitting diodes (LEDs), 6
light sensors, 2, 28-29

circuit, 30-31

connections, 32-33

programs, 34-35

mains electricity, 14
ohms, 7

pitstop building, 24, 25

plainside, 4 :

potentiometers, 7

power controller, 2,10-11
circuit, 12-13
connections, 14-15
programs, 16-17

power pack, 14

power supplier, 10, 14

programs,
for power controller, 16-17
for light sensors, 34-35
for switch sensors, 26-27

Interference

You may find that dirty tracks or your
model’s motors will cause interference on
your TV. This may switch the light sensors
on when not wanted. If this happens, this
is what to do:

1 Wrap aluminium cooking foil around the
LDR wires, from the paper tube to the
control centre.

2 Twist the foil at the end nearest the
control centre and screw it into the
connector block hole 2 for the first sensor
and 4 for the second.

3 Tape the foil-covered wires down to the
model baseboard or floor. Do not let the
foil touch the model’s live track or you
could damage your computer.
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relays, 6,11
repairing wires, 15
resistors, 7

slotless cars, 28, 33
soldering, 4, 5
stripping wire, 5
switches, 11,18
switch sensors, 2,18-19
circuit, 22-23
how to make, 20-21
programs, 26-27

timer chip, 7, 29

tinning, 5

trackside, 4

trackside buildings, 19, 24, 25
trains, gauge of, 3, 19
transformer, 8, 10, 14
transistors, 6

Veroboard, 4

wetting (soldering iron bit), 5

Useful addresses

Relays

Tempatron Ltd., 6 Portman Road,
Battle Farm Estate, Reading RG3 1JQ
England.

Fuyjitsu Component Europe B.V, Rijnkade
19B, 1382 GS Weesp, The Netherlands.

Fujitsu America Inc. 918 Sherwood Drive,
Lake Buff, Illinois 60044, USA.

Fujitsu Limited, 6-1 Marunouchi
2-chome, Chiyoda-ku, Tokyo 100, Japan.
Electronic components

Maplin Electronic Supplies Ltd., P.O. Box
3, Rayleigh, Essex SS6 8LR, England.
Spectrum Interface

Glanmire Electronics, Meenane,
Watergrasshill, Co. Cork, Eire.

William Stuart Systems Litd., Quarley
Down, Cholderton, Salisbury, Wiltshire,
SPQ 0DZ, England.
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This new series is an exciting practical introduction to controlling things with
computers. With clearly illustrated step-by-step instructions, these books make
computer-control fun to find out about. Computer-Controlled Robots shows how to
make a robot to connect to your computer. The book includes a computer program to
make the robot move about, pick things up and even “look” where it is going. There is an
electronic circuit to build, background information on the world of robots, and plenty of
practical tips on robot building.

Computer Model Controllers shows how to make simple electronic circuits to control
amodel railway or carlayout with a home computer. There are lots of exciting
programs which enable you to check your fastest speed, count laps, start races
electronically and stop at stations, all under the control of your computer.

ISBN 0-8L020-817-k
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780860"20817

ISBN 086020817 6 £2.95



