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It Works Automatically

Chapter

25

Related subjects: Physics (Electronics), Biology (control system)
Is automatic transport safe?

Control systems

Technology uses many control
systems that are ‘copies’ of the
biological systems found in people
and animals.

25.2

Tuesday, 6 December 2005: Dutch
TV News reports that two unmanned
Park and Ride shuttle buses collided
in Rotterdam.

a) You are on a bus that is driven by
a driver. Which senses does he
use? _________, __________
and _________.
b) Which biological actuators does

25.1

he use?

a) Would you dare to ride in a

__________________.

computer-controlled bus that did
not have a driver? Yes / No,
because ____________________
___________________________
b) In airoplanes, computers take
control when there is a chance of
colliding with another aircraft.
Why?______________________.
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Assignments
The group assignment

In the second part of this topic on
automatons you will work in a group
and make your own automaton.
This will be a working model or a
prototype of:
•
an existing automaton
•
a newly designed automaton.
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However, you cannot design and
build and automaton straight away.
First, you have to do a number of
practical assignments.
One of the initial activities is making
a series of automatically working
lights in in-line production. So you
practise organizing this form of
production again.
Don’t you know your favourite
learning style yet? Then the next
assignment is for you!
The group and the first ideas
25.3
You need:
•

Task Sheet 19.2

a) Form groups of four or five
pupils. _____________________

The model meets the following
requirements:
•
It is done in the number of
lessons available.
•
Its energy supply is electrical or
mechanical.
•
You may use semi-conductors
that you made earlier in this
theme.
•
The overall size of the automaton
is limited: l x w x h < 4000 cm3.
•
Either use the materials provided
or your own materials.
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b) Check how you suit each other in
terms of:
•

style and working (use the
Learning Styles test in Task
Sheet 19.2)

•

special skills

•

attitude to work.

c) If you like, and if possible, you
can swap members with other
groups.
d) Finally, propose some first ideas
about the kind of automaton you
should like to make.
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Robots and automatons

An automaton works automatically.
It does the jobs it was designed for.
It can only perform that task.
A robot is an automaton that can be
programmed to work more
independently. With another
program, it does another job.

Lego® Minstorms NXT

Welding robot in a car factory

25.4
a) Why is the welding robot called a
robot? _____________________
__________________________.
b) Why could you call your
computer a robot? ___________

Circle the correct answers:

__________________________

The NXT is an automaton / a robot.

c) Circle the richt answer: a coffee
machine an automaton / a robot.
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The machine gun is an automaton / a
robot.
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Control systems

25.8

There are many types of automatic
control systems, such as:
•
Electronic control systems
•
Mechanical control systems
•
Biological control systems
•
Physical control systems.

Again, regard the computer as a
control system.
a) Mention three output devices.
1 _________________________
2 _________________________
3 _________________________
b) The CPU (Central Processing

25.6

Unit) is the _____________.___

Take a look at all the pictures of this
chapter. You see control systems.
a) Give an example of an electronic
control system: ______________
b) Give an example of a mechanical
control system: ______________
c) Give an example of a biological
control system: ______________
Electronic components game

Electronic control systems consist of
many electronic components.
It is useful to know them.
You can learn this by playing a kind
of memory game.
You play the game with your group.
For the game you need a box with
components.
25.7
Computers also form control systems.
Mention three input devices.
1 _________________________
2 _________________________
3 _________________________
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25.9
You need:
•

a box with electronic components

a) Number 1 in the group starts.
Put each component in the
compartment with the right
name.
(As group members you can help,
but you are not allowed to touch
the components.)
b) Everything goes back into the

A solenoid is an attractive coil

storage box.
Then number 2 puts each

25.11

component in its compartment,

You need:

etc.

•

a big iron nail

•

enamelled copper wire

finished, number 1 starts again

•

4.5 V battery or voltage source

as long as there is still time.

•

a box with small nails.

c) When the last player has

d) Hand in the results to your

a) Wind the

teacher on his signal.

wire

You teacher will then check how

around

many components are in the

the nail.

right compartments.
Your mark is: _____________

b) Connect the ends of the wire to
the voltage source. You have
made an electromagnet or

25.10
Discuss the result of the game.
a) How well did you know the

c) Dip the electromagnet in the box
with nails. Write down what

components compared to other

happens: __________________

groups? We were better / worse.

__________________________.

b) What reasons can you point to for

©

solenoid.

d) Disconnect the power source and

what went well? _____________

Write down the result. ________

__________________________.

__________________________
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Make the best solenoid
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Do you need some theory?
Control systems

25.12
You need:
•

computer and the Internet

•

big nail

•

copper wire

•

4.5 V batteries

•

box with small iron nails, paper
clips etc.

a) If you need some information, go

Despite external differences,
automatic control systems have many
similarities. You will find them in
nature and in technology.
You also use the terms input, output
and processing in ICT.
When using a computer in the usual
way, for example when typing a text,
it looks like the processes are linear:

to
www.howstuffworks.com/electromagnet.htm

b) Build the strongest solenoid that
can be made with the available
materials. Weigh the things you
can lift with it.
c) Compare the strength of all
solenoids made in your class.
The strongest is ____________

In fact, they are constantly repeated
processes.
The computer constantly ‘looks’ to
see if a button has been pressed, and
if so, which one.
As soon as a button is pressed, the
information is passed on for
processing.
Then the sensors immediately ‘look’
again to see if there is new input:

Automatons often work using
electronic circuits and components.
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Examples of sensors
Name

Symbol

Picture

LDR

The way it works
Light Dependent Resistor, the resistance
becomes less as more light falls on it.

Reed sensor

magnetic sensor, a magnet pulls two
contacts towards each other.

push button

a button presses two contacts against
each other.

microphone

converts sound into electrical signals.

Examples of actuators
Name

Symbol

Picture

The way it works

lamp

emits light.

LED

Light Emitting Diode,
emits light and is economical.

motor

electromotor, produces a rotary motion.

loudspeaker

converts electrical signals into sound.

electromagnet

attracts metal.

Examples of processors
Name

Symbol

Picture

The way it works

transistor

acts as an electronic switch

thyristor

like a transistor, but stays on after being
switched on once

resistor

reduces the electric current.

diode

acts like a one-way valve for electricity.
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Electronic diagrams

Electronic diagrams are drawings in
which each component (part) of a
circuit is shown with its own symbol.
You use an electronic diagram to
actually build the circuit using the
right components.
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•

•

•

•

Examples of automatons

You have to decide what kind of
automaton your group is going to
make.
Here are a few suggestions.
•
Traffic lights control the traffic at
a crossroads by using magnetic
sensors.

•

•

•
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Traffic lights can also be
controlled by computer if you
have a suitable program.
Street lighting only goes on when
there is traffic.
A rain detector warns you when
it starts to rain and the washing
on the line may get wet.

A lamp warns you when someone
comes near your room; always
handy if you want to look like
you are hard at work.
A level alarm for a blind aunt.
The alarm emits an audio signal
when the cup, glass or bath is full
enough, etc.
A system that switches on the
lighting in a shop window when
it gets dark, and switch it off
again when it gets light.
An wildlife counter counting the
number of animals passing a
wildlife crossing.
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A relay is a switch

A relay is an electrically operated
switch.

•

•

•

•

A light tower or a bicycle light
that starts working automatically
when it gets dark.
A system that warns you when
houseplants get too dry. It is
obviously not practical if this
alarm comes on when you are
sleeping.
Model of an escalator that starts
when somebody steps onto it, and
stops when nobody is on it.
A mechanical sweet vending
machine that dispenses a quantity
of sweets after you have inserted
a coin.

The electromagnetic force in the
solenoid actually operates the switch.
A relay has two separated circuits.
Circuit 1 is the control circuit. It is
operated by a switch or by sensors.
The control circuit operates at a
lower voltage.
The main circuit 2 is an actuator
circuit. It often operates at a higher
voltage.
25.13
Use the drawing in the top of this
column.
Write a C in the control circuit.
Write an A in the actuator circuit.
Write an S under the solenoid.
Write a I above the contacts.
Write a V next to the four conductor
leads to the voltage sources.
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Do you know...?
Do you know what you need to
know?
25.16
a) Schematically draw a basic
technical control system.

25.14
The picture above shows a real relay.

b) Draw the symbol for a resistor.

Write also C, A, S, I and V at the
right places.
c) Draw the symbol for a transistor.
25.15
Why does a relay switch have at least
four terminals to connect leads to?

d) Mention two different sensors.

_____________________________
_____________________________.

____________, ____________
e) Mention two different actuators.
____________, _____________
f)

What next …?

Mention two different processors.
____________, ____________

g) Which type of light sensor can
you use in an automatic twilight
switch? An _______.
h) In control circuits, transistors
usually amplify / switch electric
current.
i)

What is the difference between
an automaton and a robot?

What does the automatic control in this one-

__________________________

wheeled vehicle model do?

__________________________.
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