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This program has been produced and published by The Workshops Rail Museum, North Street, North
Ipswich, Qld, Australia 4305.
The Museum’s Vision Statement is:
to be recognised as a creative, innovative and exciting journey of discovery into Australia’s rail story.
The Mission Statement is:
to harness the significance of the Workshops precinct by delivering international standard cultural
and tourism related activities, education and public programs associated with the interaction of rail
on people’s lives.

Education Programs produced by The Workshops Rail Museum, whether in hard copy or accessed from the
Museum’s internet web site, are able to be reproduced and used by educational and like institutions for
educational purposes free of charge. Programs cannot be reproduced or used for commercial purposes in
any form. All programs, their contents and their images remain the property of The Workshops Rail Museum
or other therein acknowledged sources, and normal copyright laws apply.
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Email:
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PRE-EXCURSION ACTIVITIES
INTRODUCTION
There are many different types of machines used in the railways, such as locomotives, carriages
and cranes, as well as the tools used to build them and train lines. Most of these machines and
tools are compound machines because they are made up of many smaller parts called simple
machines. By completing the activities in this worksheet and visiting The Workshops Rail Museum,
you will explore these different types of simple machines and explain how they work together in
real life and railway contexts. After your visit, you will be challenged to solve rail-related problems
by designing simple machines.

BACKGROUND
In 1864, work commenced on building the first railway in Queensland, with the first train running
from the Ipswich Railway Workshops to Bigge’s Camp (now Grandchester) on 31 July 1865. Even
in those early days, machines and tools were used to make work easier in building the railway lines
and assembling rolling stock (locomotives, carriages, wagons, etc).
The picture below shows navvies (men who built and maintained the railway lines) laying tracks for
an early Queensland railway line in 1880.

Photograph courtesy of Queensland Rail
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Activity 1: Working on the railways
Look carefully at the photograph.
1. What tools can you see?____________________________________________________
2. Do people still use these tools today? __________________________________________
3. How did these tools help them build the railway lines?
___________________________________________________________________________
___________________________________________________________________________
4. What other machines and tools do you think people used to build the railway lines in the
1800s?
___________________________________________________________________________
___________________________________________________________________________
5. What machines and tools do you think are used in building railway lines today?
___________________________________________________________________________
___________________________________________________________________________

Activity 2: Discussion questions
Work in a small group of 3-4 students. Discuss the role of machines in everyday life. Use the
questions below as discussion prompts.
 How do machines impact on our lives?
 How do machines help us do or make things?
 What types of machines do you use daily?
 What is one activity that you do every day that would be very hard or even impossible to do
without the help of machines? Why?
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SIMPLE MACHINES
The focus of this worksheet and excursion to The Workshops Rail Museum is to explore the
different types of simple machines and how they work together to make compound machines
which assist people in doing heavy work. You will also investigate the different forces used with
simple and compound machines in order to move objects or do work.
Before you visit the Museum, let’s review what you already know about machines.
Activity 1: Terminlogy Task
What do the following scientific terms mean? Match the term with its meaning.

Term

Meaning

Work

A machine that is made up of two or more simple machines

Machine

Any influence that can change the speed, direction or movement of an
object

Mechanical Advantage

The amount of force required to do the work

Simple Machine

The result of a force being applied to an object over a distance - if the
object moves, then work has been done but the direction of the force
and the movement must be the same

Compound Machine

The difference between the force you apply and the work you achieve,
that is, using a machine to do more work with less effort

Load

A simple tool that is made up of one or two parts that helps make
work easier

Force

A device that makes work easier by changing the size or direction of a
force, and by changing the speed or direction of an object’s motion

Effort

The object or amount of weight that needs to be moved
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Activity 2: Simple machines - KWL
 What do you know about simple machines?
 What would you like to know?
 These are some questions to consider when completing your KWL chart:
o What are simple machines?
o What do they do?
o How do they work?
o What are the different types?
o Why do we need them?
Complete the first two columns of the KWL chart below. You will complete the third column after
your excursion to The Workshops Rail Museum.

K
What I know about simple
machines:

W
What I want to know about
simple machines:

L
What I have learnt about
simple machines:
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Activity 3: Types of simple machines
There are six types of simple machines and they form two families: The Lever Family and the
Inclined Plane family.
1. Choose the simple machine name from the boxes and match it with its picture
2. Complete the rest of the table about simple machines

Lever Family

Inclined Plane Family

Lever
Wheel and axle, including gears
Pulley

Type

What is it?

Inclined plane (ramp)
Wedge
Screw

What does it do?

What are some examples?
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Activity 4: Simple machines classroom audit
1. What simple machines can you find in your classroom?
 Complete the table below
Levers

Wheels &
axles/Gears

Pulleys

Inclined
planes

Wedges

Screws

2. Choose one object and complete the object analysis table below.

1. What is the name of your object? _____________________________________
2. Draw a sketch of your object:

3. What type of simple machine (or machines) is your object?
____________________________________________________________________________
____________________________________________________________________________
4. How can you tell what type of simple machine(s) your object is?
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
5. How does this object make work easier?
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
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Activity 5: Simple machines home audit – Homework activity
1. What simple machines can you find in your home?
 Complete the table below
Levers

Wheels &
axles/Gears

Pulleys

Inclined
planes

Wedges

Screws

2. Choose one object and complete the object analysis table below.

1. What is the name of your object? _____________________________________
2. Draw a sketch of your object:

3. What type of simple machine (or machines) is your object?

_____________________________________________________________________
_____________________________________________________________________
4. How can you tell what type of simple machine(s) your object is?
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
5. How does this object make work easier?
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
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Activity 6: Simple Machines in the railways
 Work in a group of 3-4 students
 Examine the photographs below of rail-related objects and identify the simple machines you
can see - there might be more than one simple machine
 Write your answers in the boxes next to the pictures
 Discuss how you think these machines operate and how they make work easier
Photo 1: This is part of a whip crane used in rail yards to load goods onto wagons.

Simple Machines:
_______________________
_______________________
_______________________
_______________________
_

Photo 2: This hook is part of a crane that is used to lift heavy objects in the Workshops.

Simple Machines:
_______________________
_______________________
_______________________
_______________________
_
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Photo 3: This is a wooden arch bar bogie (chassis or undercarriage) from a goods wagon built in
the 1800s.

Simple Machines:
_______________________
_______________________
_______________________
_______________________
_

Photo 4: This is part of an overhead travelling crane used to move heavy objects around the
Workshops.

Simple Machines:
_______________________
_______________________
_______________________
_______________________
_

Photo 5: This is the firebox door of a 1948 Perry steam locomotive.

Simple Machines:
_______________________
_______________________
_______________________
_______________________
_

The Workshops Rail Museum – Simple Machines Program | Year 7 – Student Workbook

10

EXCURSION ACTIVITIES
Welcome to The Workshops Rail Museum. As you make your way around the Museum, your job is
to search for examples of simple machines used in the railways. Some will be easy to see but to
find others, you will need to look very carefully at the different displays, rolling stock and other
objects. Examine the objects closely and discuss them with other students in order to complete the
excursion tasks.
Work with a partner or in a small group of 3-4 students. You will be required to visit different zones
in the Museum to find the objects in this worksheet. Remember, you will need to visit a number of
zones to complete the tasks about each simple machine. For each type, there will be an
information box telling which zones you will need to explore to find the machines and complete the
tasks. To know which zone you are in, look for the big colourful banners that have a number and
name on them – they look like this:

Your teacher will tell you which simple machines activities you are to do on your excursion. When
you return to school, share your information with your classmates. You will also use this
information to help you complete the post-excursion tasks and challenges.
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LEVERS
A lever is a stiff bar or arm that rests on a support called a fulcrum. It lifts or moves heavy loads.
There are three classes of levers: First class, second class and third class:


First class levers have the fulcrum in the middle:

Scissors, seesaws and crowbars are
all examples of first class levers.



Second class levers have the load in the middle:

Wheelbarrows, car doors and
nutcrackers are all examples of
second class levers.



Third class levers have the effort in the middle:

Brooms, staplers and tongs are all
examples of third class levers.
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Lever Activities:

Museum zones for lever activities: 3, 9 & 11

Activity 1: What type of lever is that?
Search for these levers in the Museum and discuss the questions for each one. Write some brief
notes in the box next to each picture.
1.
2.
3.
4.
5.

What is the object?
What class of lever is it? Why?
Explain how each lever works, that is, how is force applied to cause motion or do work?
In what situations would each of these levers make work easier?
What other types of simple machines can you find in these objects?
Location: Zone 3 – Moving Goods train

Location: Zone 9 - Platform 9

Location: Zone 11 – Might and Muscle

Location: Zone 11 – Might and Muscle
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Activity 2: Labelling a lever
1. Label the load, effort and fulcrum of this wheelbarrow.

(Location: Zone 11 – Might and Muscle)
2. Discuss: What was this wheelbarrow used for in the railways and why?
3. Name another type of simple machine can you see in this wheelbarrow:
__________________________________________________________

Activity 3: Lifting a lever
Find this science station in the Museum and try lifting the load at the different marks.
Discuss with your group:
 What happens when you lift the lever at each of the different marks?
 Which mark is the easiest to lift the weight? Why do you think this is so?
 Which mark is the hardest to lift? Why?
 What is the mechanical advantage in using a lever to lift a load?
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WHEELS AND AXLES and GEARS
A wheel and axle consists of a wheel that turns on a rod called an axle. They make it easier to
move loads across the ground by reducing friction.
A gear is a type of wheel and axle. A gear is a wheel that has teeth and is called a cog. It is linked
with another cog either directly or indirectly, such as with a chain or a belt. Gears help increase or
decrease speed and power.
Wheel and Axle and Gear Activities:

Museum zones for wheel & axle activities: 5, 11 & 12

Activity 1: What’s that wheel?
Search for these wheels and axles in the Museum and discuss the questions for each one. Write
some brief notes in the box next to each picture.
1. What is the object?
2. Explain how each one works, that is, how is force applied to cause motion or do work?
3. In what situations would each of these wheel and axle objects make work easier?
4. What other types of simple machines can you find in these objects?
Location: Zone 5 – All Aboard

(Hint: to find
this object, look
up!)

Location: Zone 5 – All Aboard

Location: Zone 5 – All Aboard

Location: Zone 11 – Might and Muscle
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Activity 2: Gears Science Station
Find this science station and turn the different handles.
Record your observations below:
1. What happens when you turn any of the handles?
Why?
_________________________________________
_________________________________________
_________________________________________
2. What happens to the biggest cog (120) when you turn the smallest cog (40) on the left?
___________________________________________________________________________
___________________________________________________________________________
3. Turn the middle cog (marked 80) in an anticlockwise direction. What direction does the next
cog (120) on the right turn? Why?
___________________________________________________________________________
___________________________________________________________________________

Activity 3: What is it?
Find the item in the photo. It is part of a much larger
object. Answer the questions:
(Location: Zone 12 – One of a Kind)
a.

What is it?

____________________________________________
b.

What larger object is it a part of?

________________________________________

c.

What was the larger object used for?

______________________________________________________________________________
______________________________________________________________________________

d.

What is the advantage of having these simple machines in the larger object?

______________________________________________________________________________
______________________________________________________________________________
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PULLEYS
A pulley is a chain or rope wrapped around a wheel. It is a type of lever with the fulcrum at the
centre of the pulley. A pulley lets you pull down on the rope to lift a heavy load; therefore, it
changes the direction of the force or effort. It is easier to pull down than lift something up.
Pulley Activities:

Museum zones for pulley activities: 3, 6, 7 & 17

Activity 1: Pulley “I spy”
Search for these pulleys in the Museum and discuss the questions for each one. Write some brief
notes in the box next to each picture.
1. What is the object?
2. Explain how each one works, that is, how is force applied to each pulley to cause motion or do
work?
3. In what situations would each of these pulleys make work easier?
4. What other types of simple machines can you see in these objects?
Location: Zone 3 – Moving Goods

(Hint: This
pulley is
very, very
small!)

Location: Zone 6 – Model Railway

Location: Zone 7 – Ipswich Railway Workshops

Location: Zone 17 – Collection Store (near the
Steam Shop exit)
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Activity 2: A model pulley
Look carefully at the Zone 6: Model Railway layout and you will find other examples of pulleys used
in the railways.




Draw a picture of one of the pulleys you find
Label the parts of the pulley: fulcrum, wheel, rope or chain
Label how it works, i.e. which part is the force applied to in order to cause motion and what is
the direction of the motion?



In which part of the model did you find your pulley? __________________________________



What type of work does your pulley do, i.e. what does it move or lift?
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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INCLINED PLANES
An inclined plane is a slanted surface used to raise or lower an object. A ramp is an inclined plane.
An inclined plane helps you move something upwards or downwards without lifting it because you
push it up or roll it down the inclined plane - this requires less effort over a longer distance than if
you tried to lift it straight up or down.
Inclined Plane Activities:

Museum zones for inclined plane activities: 6, 10 & 12

Activity 1: Name that inclined plane
Search for these inclined planes in the Museum and discuss the questions for each one. Write
some brief notes in the box next to each picture.
1.
2.
3.
4.

What is the object?
Explain how each one works, that is, how does each inclined plane cause motion or do work?
In what situations would each of these inclined planes make work easier?
What other types of simple machines can you find in these objects?
Location: Zone 6 – Model Railway

Location: Zone 10 – Nippers Railway

Location: Zone 12 – One of a Kind
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Activity 2: More inclined planes
Make a list of some other inclined planes in the Museum other than ramps:
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Activity 3: Inclined plane analysis
Choose one inclined plane from your list in Activity 2:


Sketch it

 What objects does it help move and how?
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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WEDGES
A wedge is an inclined plane that splits things in two, e.g. an axe, or fastens things together, e.g. a
nail. Most wedges consist of two inclined planes. A wedge splits, cuts, divides or fastens an object,
including air and water. A wedge allows a force that is applied over a large area to be concentrated
on a smaller edge or area to make it easier to cut, split or fasten something.
Wedge Activities:

Museum zones for wedge activities: 3, 7 & 11

Activity 1: Where are the wedges?
Search for these wedges in the Museum and discuss the questions for each one. Write some brief
notes in the box next to each picture.
1.
2.
3.
4.

What is the object?
Explain how each one works, that is, how is force applied to cause motion or do work?
In what situations would each of these wedges make work easier?
What other types of simple machines can you find in these objects?
Location: Zone 3 – Moving Goods train (inside guard’s
van)

Location: Zone 3 – Moving Goods train

Location: Zone 11 – Might and Muscle

Location: Zone 11 – Might and Muscle
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Activity 2: Wedge object analysis
 Go into Zone 7: The Ipswich Railway Workshops
 Look at the images and objects on display in this zone
 Choose one image or object which is a wedge
 Complete the tasks below
1.

Sketch the wedge image or object:

2.

What is it, i.e. what is the name of the image or object? _______________________________

3.

Who used it, i.e. what trade was it used in? ________________________________________

4.

What type of work was done with it?
___________________________________________________________________________
___________________________________________________________________________

5.

How is force is applied to the wedge for it to do this work?
___________________________________________________________________________
___________________________________________________________________________

Activity 3: Discussion question
 How did the Ipswich Railway Workshops workers use wedges in their day-to-day jobs?
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SCREWS
A screw is inclined plane wrapped around a cylinder to form a spiral or helix, called the thread.
Screws fasten things together like two pieces of wood, or are on containers so that lids close
tightly. They can also raise things, e.g. Archimedes’ water screw pump. Because a screw moves in
a straight line when rotated, you use less force to push it through something.
Screw Activities:

Museum zones for screw activities: 3 & 11

Activity 1: Screw search
Search for these screws in the Museum and discuss the questions for each one. Write some brief
notes in the box next to each picture.
1.
2.
3.
4.

What is the object?
Explain how each one works, that is, how is force applied to cause motion or do work?
In what situations would each of these screws make work easier?
What other types of simple machines can you find in these objects?
Location: Zone 3 – Moving Goods train (inside guard’s van)

Location: Zone 3 – Moving Goods train

Location: Zone 11 – Might and Muscle
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Activity 2: Screw Coupling Activity Station
 Find the screw coupling activity station shown in the photograph

(Outside Zone 8 – Rail in Queensland)


Read the information text and answer the questions:

1.

What is a screw coupling?
___________________________________________________________________________
___________________________________________________________________________

2.

How was it done?
___________________________________________________________________________
___________________________________________________________________________

3.

Give it a go and try to couple the two parts together:
a. How did you do it?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
b. How does it work?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

4.

Why would using a screw type simple machine be useful in doing this work?
___________________________________________________________________________
___________________________________________________________________________
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EXTENSION ACTIVITIES
If you have finished the other activities, challenge yourself with these ones.
Activity 1: Simple machines search
What to do:
 Find the objects in the photographs below
 Examine them carefully to find the different simple machines in each one that make up the
compound machine
 Label each simple machine you can see by writing its name and then drawing an arrow to
where it is on the compound machine

Crane
(Zone 3: Moving Goods)

Miniature Steam Engine
(Zone 5: All Aboard)

Cincinnati Milling Machine
(Zone 5: All Aboard)

Activity 2: Discussion
Inside each of these compound machines in the photographs above are more simple machines
that we cannot see. What other simple machines do you think are inside? Discuss your ideas and
explain your reasons with your group.
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Activity 3: Simple machines scavenger hunt
What other examples of simple machines can you find in the Museum that are not already included
in this workbook? Write the name of the objects in the table below:
Levers

Wheels &
axles/Gears

Pulleys

Inclined
planes

Wedges
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POST-EXCURSION ACTIVITIES
Complete the following activities after your visit to The Workshops Rail Museum. These activities
bring together the information and knowledge you have acquired from your excursion. Your
teacher will let you know which activities you are to complete.
Activity 1: KWL chart
 Complete the L column of your KWL chart from the pre-excursion activities section
 Discuss your responses with your class or group
Activity 2: Simple machines extension task
 Choose one of the simple machines you examined in your excursion
 Using your notes, write a paragraph describing that simple machine
 You need to say what it is, how it works (forces and motion), what its uses are in the railways,
and how it makes work easier
Activity 3: Simple machines quick quiz
How much have you learnt about simple machines? Take this quick quiz to test your knowledge.
1. What is work?
___________________________________________________________________________
___________________________________________________________________________
2. What is the relationship between work and force?
___________________________________________________________________________
___________________________________________________________________________
3. How do machines make work easier?
___________________________________________________________________________
___________________________________________________________________________
4. What are the two main parts of a lever?
___________________________________________________________________________
___________________________________________________________________________
5. How does using an inclined plane change the force required to move something?
___________________________________________________________________________
___________________________________________________________________________
6. What type of simple machine is a gear?
___________________________________________________________________________
___________________________________________________________________________
7. What simple machines are in a wheelbarrow?
___________________________________________________________________________
___________________________________________________________________________
8. Which simple machines belong to the lever family and which belong to the inclined plane
family?
___________________________________________________________________________
___________________________________________________________________________
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Activity 4: Load the train challenge
This mixed goods train used to carry a variety of cargo to different parts of the state. The Museum
has decided to get this train going again as part of a moving exhibition. To make it as authentic as
possible, it is necessary to load on the same types of cargo that it used to carry in the past.

Locomotive
Timber wagon
Brake/guard’s van
and passenger car

Open goods
wagon

Sheep/animal
wagon

Tender (for coal
and water)

Your challenge:
 Design a series of simple machines to load the different types of cargo. Some of the simple
machines may be used for more than one type of cargo, but not for all
 What simple machines would you use for each?
 How would you use them? Why would you use them? (Justify why you have chosen that type
of simple machine for that type of cargo.)
 Draw diagrams of each of your simple machines and label the parts as well as how it works
 For each machine, write a two paragraph summary explaining your diagram and justifying your
reasons
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Activity 5: Simple machine prototype challenge
Work with a partner. Read the problem below and look at the photographs provided. Your
challenge is to design a simple machine prototype to solve the problem. You and your partner will
design, build and refine your prototype to make sure it works.
As you work on this challenge, complete the Inventors Log as you go.

Inventors Log
Students’ names: _____________________________________________________

Date work commenced:_________________ Date work was completed:__________

Problem
Examine the following problem carefully and then view the photos of the station’s signal cabin and
mimic panel before working on a solution.
At a remote railway station in North Queensland a mimic panel is delivered by rail for instalment in
a three story signal cabin. Using only simple machines, workers need to lift the 200kg mimic panel
up into the signal box. The stairway is too narrow to pass the mimic panel up but there is a heavy
lifting point above the third storey balcony. Your task is to design and build a model of a machine
that can easily lift the mimic panel from the ground to the third storey balcony for installation.
(Note: a mimic panel is a representation of a railway system using lights to show the location of trains, signals, etc. at any
given time on that system)

Task 1: Outline a possible solution(s)
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
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Task 2:
Design 1: Design and label your first simple machine drawing

List the materials you will need to build your simple machine prototype:
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
Build and test your first design. How could you improve your design?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
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Task 3:
Design 2: Design and label your second modified simple machine drawing

List the additional materials you will need to build your second modified simple machine prototype:
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
Build and test your second design. How well did your design improvements work?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
Give your prototype a name: ___________________________________________________
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Photographs:

A: Three storey signal cabin from a side view.

B: Three storey signal cabin from a front view.
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C: The mimic panel.

D: The signal cabin’s stairs.
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Activity 6: Writing task
Prepare a short procedural text about your final prototype. Follow the template below to organise
your text. Make notes in the table to plan your text. Use a computer to produce your completed
procedural text.
Title:
This is the name of your
prototype.

Introduction:
Provide background
information about the
problem and your task.
Provide an overview of
what you did. Introduce
your prototype.

Aim:
This is your purpose: it
states what you are trying
to achieve.

Materials:
List all the materials you
used in your final
prototype.

Procedure:
Write out the sequence of
steps you followed in
correct order. You may
also use diagrams or
pictures here to illustrate
your steps.

Evaluation:
Was your aim achieved?
Why or why not? You may
also include details on how
your prototype could be
improved.

The Workshops Rail Museum – Simple Machines Program | Year 7 – Student Workbook

34

