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	Modelling Pulley Systems

	
	
	

	Modelling and constructing pulley systems designed to lift loads

	Subjects: Design & Technology, Engineering
Approx. time: 40 - 60 minutes
	
	Key words / Topics

· belt

· effort
· force
· load

· newton
· pulley

	
	
	

	Stay safe 
	
	

	Whether you are a scientist researching a new medicine or an engineer solving climate change, safety always comes first. An adult must always be around and supervising when doing this activity. You are responsible for:

•
ensuring that any equipment used for this activity is in good working condition

•
behaving sensibly and following any safety instructions so as not to hurt or injure yourself or others 

Please note that in the absence of any negligence or other breach of duty by us, this activity is carried out at your own risk. It is important to take extra care at the stages marked with this symbol: ⚠

	
	
	

	Suggested Learning Outcomes 
	
	

	· To be able to recognise and describe the main parts of a pulley system.
· To understand how a pulley system can reduce the effort needed to lift a load.
· To model and construct different types of pulley systems.

	
	
	

	Introduction
	
	

	This is one of a series of resources designed to support the delivery of the new 9-1 GCSEs in Design & Technology and Engineering, first taught from September 2017. Each resource covers a key topic from one or more of the specifications for these subjects. This resource focusses on the use and application of pulley systems.
Mechanical systems allow us to perform tasks that would otherwise be very difficult, such as pulley systems that lift objects that would otherwise be far too heavy to move. For example, cranes on building sites that move heavy materials.

	
	
	

	Purpose of this activity
In this activity, learners will model and construct three different examples of simple pulley systems designed to lift loads. It will build knowledge and understanding of how pulley systems work and their practical uses.
This could be used as the first part of a two-lesson mini unit of learning, with the activity ‘Testing Pulley Systems’ as the follow up activity. Alternatively, it could be used as a one-off main lesson activity to build knowledge and understanding of the topic.


	Activity 
	
	Teacher notes

	1. Introduction to pulley systems (5-10 mins)
Teacher to introduce pulleys systems, what they do and how they are used to lift objects. Introduction to basic terminology such as the component parts of a pulley system and the meaning of the terms load and effort.

2. Example pulley systems (5 mins)
Show examples of pulley systems and their practical application. For example, a crane used to lift heavy materials on a high rise building site. Discuss examples that learners have seen and/or used in their daily lives. 
3.  Introduction to kit and task (10-15 mins)
Introduce the kit that learners will use to model and construct their pulley systems. The kit should consist of:

· Two or more pulley wheels

· String for the belt/rope
· An appropriate load to lift with the constructed systems

Show examples of the pulley systems that learners will be creating. The handout/teacher presentation can be used for this purpose or the teacher can prepare their own examples.
Demonstrate how to construct at least one of the examples.

4. Modelling of pulley systems (30 mins) ⚠
Learners to construct models of their pulley systems using the kit provided. Although formal testing will be covered in a separate resource (‘Testing Pulley Systems’), learners may wish to check how their systems work and write down initial thoughts on the operation of each.

	
	This activity can be completed as individuals or in small groups, depending on the amount of kit available.

When introducing the use of and function of pulley systems, it would be useful to have pre-constructed example of a model to show to the learners.
Pulley system kits

There are several options with regards to providing the pulley system kits.
· Plastic pulley wheels and other parts can be purchased from Mindsets. www.mindsetsonline.co.uk 

· Lego Technic pulley parts can be purchased online from www.amazon.co.uk and other online retailers.

· Alternatively, the teacher or technician may wish to produce the pulley wheels and other parts using a laser cutter prior to the start of the lesson. If extra time is available, the learners could design and produce their own parts of the kit using CAD/CAM.
An appropriate object must be sourced to act as the load to be lifted by the systems constructed. This could be any small object that is capable of being attached to the system. For example, science departments may have access to lab weight/mass sets that can be borrowed. Learners will need to consider how the load will be attached for lifting.


	Differentiation
	
	

	Basic
	
	Extension

	If completing as group activity, more able learners can be paired with less able learners. Teachers could produce a partly constructed pulley system that lower ability learners could then complete. 

	
	Learners could think of an idea for a commercial product that would make use of one of the pulley systems that they have constructed. They could then produce an annotated sketch of their idea that shows how the product would function. For example, an elevator/lift system.

	
	
	

	Resources
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	· Projector/Whiteboard

· Pulley system kits including:
· Two or more pulley wheels

· String for the belt/rope

· An appropriate load to lift with the constructed systems
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 Modelling Pulley Systems Teacher Presentation
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 Modelling Pulley Systems Learner Handout

	
	
	

	Additional websites
	
	

	The following websites can be used for additional background information or to aid with the activity:  

· GCSE Bitesize – Pulling a truck: Video showing how a pulley system can be used to reduce the effort force needed to move  a large truck. https://www.bbc.co.uk/education/clips/zxphg82 
· Technology Student – Pulleys 1: Introduction to the use of pulleys for lifting.  http://www.technologystudent.com/gears1/pulley7.htm 
· Technology Student – Pulleys 2: Introduction to how pulleys can be used to provide mechanical advantage when lifting. http://www.technologystudent.com/gears1/pulley8.htm 

· Explain That Stuff – How elevators work: Explanation of how pulleys are used in elevator/lift systems. http://www.explainthatstuff.com/how-elevators-work.html 

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters

· Identify and describe examples of pulley systems that are used in everyday life.
Main

· ACTIVITY: Modelling Pulley Systems
	Plenary

· ACTIVITY: Testing Pulley Systems
· Review of practical skills used.

· Reflection on Objectives and PLT skills used



	
	
	


	The Engineering Context [image: image6.png]




	Mechanical systems and the use of pulleys is a core topic in all GCSE Design and Technology 9-1 courses and required learning as part of the GCSE Engineering 9-1 course.

The knowledge gained can also be used when designing future systems that require a lifting or pulling element to them.



	
	
	


	Curriculum links 

	England: National Curriculum
Design & Technology 

· KS3 4b
	Northern Ireland: Curriculum
Technology & Design

· KS3 Knowledge, understanding and skills: Design – identifying problems; investigating, generating, developing, modelling and evaluating design proposals; giving consideration to form, function and safety.
· Control – incorporate control systems, such as mechanical, electronic or computer-based, in products and understand how these can be employed to achieve desired effects.

Learning Outcomes:

· Demonstrate practical skills in the safe use of a range of tools, machines and equipment.
· Work effectively with others.

	Scotland: Curriculum for Excellence
· Technologies
· TCH 3-12a, 4-12a
	Wales: National Curriculum
Design and Technology

· KS3 Skills: Designing 7
· KS3 Range: Systems and control: 16, 17

	GCSE D&T

AQA D&T
· 3.1.5
Edexcel D&T
· 1.5.6 
Eduqas D&T
· 2.1 Core: 7
· 2.1 Systems: 1

OCR D&T
· 6.3c iii
	GCSE Engineering

AQA Engineering

· 3.3.1

	
	


	Assessment opportunities

	Regular questioning throughout the activity, formal teacher assessment of completed work.


	
	
	

	Personal, learning & thinking skills (PLTS)

	· Independent enquirer

· Self-manager
· Effective participator
· Team worker
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