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	Investigating simple linkages

	
	
	

	Looking at linkages using card models

	Subject(s): Design & Technology
Approx. time: 1 hour
	
	Key words / Topics: 

· fastener 

· guide

· linkage

· input

· motion

· output

· pivot

	
	
	

	Suggested Learning Outcomes 
	
	

	· To be able to identify the parts of a linkage 
· To know how simple linkages change the direction of motion 
· To be able to cut and assemble simple linkages using card and scissors


	Introduction
	
	

	A mechanism is a device that changes movement in some way. Linkages are a type of mechanism. There are different types of linkage, each of which change movement in different ways. 

This could be used in Key Stage 2 as a stand-alone activity or as an introduction to a design and make project, such as:

· A greetings card - for example a ‘goodbye’ card with a hand that waves.

· A moving poster or display.
· A ‘grabber’ to pick things up.

	Purpose of this activity

In this activity pupils will make models of simple linkages from card.

	
	
	

	Activity
	
	Teacher notes

	1. Introduction and demonstration (20-30 mins)
Show the different types of mechanism using the presentation or physical models and demonstrate how one is made using the hand out. 
If necessary, reinforce how scissors are used safely.

2. Making models of the linkages (30 mins)
Pupils manufacture card models of the three linkages:

· It can be advantageous to use a hole punch to create the holes where needed – this reduces the risk of tearing. Alternatively, this could be made by pushing through the card with a sharp pencil, into a piece of modelling clay.

· If tearing does occur, this can be addressed by using sticky tape on the rear of the part or background.
· As shown on the images of the models: for a moving pivot, the fastener goes through the two moving card parts and is opened up; for a fixed pivot, the fastener goes through a moving part and the background and is opened up.

· Guides can be attached using sticky tape at each end. Whilst glue could be used, in practice this may not provide a sufficiently strong joint.
	
	The presentation associated with this activity includes detailed images for the making tasks plus additional support information for the teacher, such as examples of linkages made by pupils.

Show the mechanisms slide on the presentation and then explain the different parts of a linkage. 

Demonstrate how the different linkage arrangements change the input motion, before pupils carry out the first making activity.



	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	· Parts could be pre-cut to size.
· Pupils could manufacture only one or two of the linkages

	
	· Produce a composite linkage that changes a single input motion into multiple different types of output motion.

· Use a linkage to create a moving model of an animal (see NGfL Wales link in additional websites).

	
	
	

	Resources
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	Copies of the linkages handout, printed on card, 1 per pupil (plus spares)

Scissors

Sticky tape

Glue sticks

Optional:

Hole punches (ideally single hole punches)

Pre-made models of each linkage, for demonstration
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 Modelling linkages (presentation)
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 Modelling linkages (handout)



	
	
	

	Additional websites
	
	

	· Introduction to linkages on BBC Bitesize, including animated images http://www.bbc.co.uk/schools/gcsebitesize/design/systemscontrol/mechanismsrev3.shtml 

· Introduction to different forms of mechanisms (scroll down for section on linkages) http://www.technologystudent.com/cams/camdex.htm 

· A film clip of projects designed and made using linkages in a primary school https://www.youtube.com/watch?v=hPfjH9E0ock 

· An introduction to linkages from NGfL Wales, including flash animations of linkages and examples of applications http://resources.hwb.wales.gov.uk/VTC/2008-09/science/irf_08_51/index.html 


	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options) 

· Product analysis – show a card or book that includes a slider or lever and ask pupils what makes it interesting and how it works 
· Related activity – moving pictures (key stage 1)


	Extension (Options)

· Related activity – grabber (key stage 2)
· Use a linkage to create a moving model of an animal (see NGfL Wales link in additional websites).
Plenary

· Display different pupil models and ask what type of movement they make and how this could be used

	
	
	


	The Engineering Context    [image: image6.png]




	· A mechanism is a group of parts that allow or change movement in some way. In practice almost all products that contain moving parts – ranging from scissors to pop-up books to car engines – include some form of mechanism.


	
	
	


	Curriculum links 

	England: National Curriculum

Design & Technology Key Stage 2

Design

· generate, develop, model and communicate their ideas through talking, drawing, templates, mock-ups and, where appropriate, information and communication technology

Make

· select from and use a wider range of tools and equipment to perform practical tasks [for example, cutting, shaping, joining and finishing], accurately

Technical knowledge

· understand and use mechanical systems in their products [for example, gears, pulleys, cams, levers and linkages]

	Northern Ireland Curriculum

The Arts / Art and Design Key Stage 2

Use a range of media, materials, tools and processes such as: drawing, painting, printmaking, malleable materials, textiles and three-dimensional construction, selecting which is appropriate in order to realise personal ideas and intentions, for example: 

· use modelling and construction techniques to make three-dimensional work.



	Scotland: Curriculum for Excellence

Craft, Design, Engineering and Graphics

Design and construct models/products

· TCH2-09a I can extend and enhance my design skills to solve problems and can construct models

Application of Engineering

· TCH 2-12a I can extend my knowledge and understanding of engineering disciplines to create solutions.
	Wales: National Curriculum 

Design and Technology Key Stage 2

Making

· 3. measure, mark out, cut, shape, join, weigh and mix a range of materials and ingredients, using appropriate tools/utensils, equipment and techniques

Range

· tasks in which they design and make products, focusing on different contexts and materials

	
	


	Assessment opportunities

	· Review of the finished models

	
	
	


Cut out the outline of the net


Fold the net along the dotted lines (so the dotted lines are on the inside of the fold)


Put glue on the tabs and assemble the car body
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