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	Make a radio receiver

	
	
	

	Making an electronic circuit that can both receive and play FM radio signals

	Subject(s): Design & Technology, Engineering

Approx timings: 85-130 minutes

	
	Key words / Topics: 
· batteries
· capacitors
· circuits
· electronics
· radio signals
· resistors
· soldering
· wiring
· world war 2

	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 understand how FM radio was used during the second world war.
· To be able to make and test an FM radio receiver circuit.
· To be able to use circuit assembly and soldering equipment safely.


	Introduction
	
	

	This is one of a series of resources that are designed to allow learners to use the theme of the second world war to develop their knowledge and understanding in Design & Technology and Engineering. This resource focusses on learners assembling an FM radio receiver circuit. This is a challenging activity that involves assembling a bought-in kit of parts using soldering irons. It is aimed at Year 6 pupils with good ability in Design & Technology.

	Purpose of this activity
In this activity learners will make use of the theme of WW2 to learn about how FM radio was used by the Allied forces during the war. They will them assemble a circuit that acts as an FM radio receiver. Finally, they will test their circuit to see how well it works. 
This activity could be used as a main lesson activity to teach about how radio and radio systems work, and how to assemble a radio receiver circuit. It could also be used as part of wider scheme of learning focussed on electronic systems and circuits, or as part of a wider theme based project on WW2.

	Activities
	
	Teacher notes

	Introduction (5-10 minutes)
Teacher to introduce the aim of the activity and the WW2 theme.

Radio in World War 2 (5-10 minutes)
Teacher to use presentation slide 3 to discuss how radio was used by the Allied forces during WW2 and how it helped them to win the war.

Safety considerations (5-10 minutes)
Teacher to explain that learners will be making their own FM radio receiver.

Teacher to use presentation slides 2 and 4 to outline the safety considerations when using soldering equipment and the PPE that should be worn.

Making the circuit (60-80 minutes)
Teacher to demonstrate the steps used to make the radio circuit, as shown on presentation slides 5-31 (steps 1-14). 

A finished example is shown on slide 32 but at each step there are images that show what the circuit should look like after it has been completed. 

Testing (10-20 minutes)
Learners to put 3 AA batteries into the battery pack.
They should then turn the volume and tuning knobs to hear different radio stations playing
If the signal is poor, learners could move the antenna around or try going outside if allowed.

	
	Introduction and safety
Learners could complete this activity in pairs or as individuals, depending on ability of the learners and the tools and equipment available. This activity is based upon the use of the Kitronik FM radio kit: https://kitronik.co.uk/products/2157-fm-radio-kit-v20

A similar printed circuit board could be produced from scratch if facilities allow, or a range of radio circuit kits are available via Amazon.co.uk e.g. https://www.amazon.co.uk/Soldering-Electronic-Flashing-87-108MHz-Education/dp/B0CZNFZH2B/ 

Discuss health and safety issues with learners. 
Provide suitable fume extraction – the use of lead-free solder is strongly recommended.

Making the circuit
It is recommended that the teacher demonstrates each step one at a time, with the learners completing it during, or immediately after the demonstration. The teacher could check learners’ work after each step to ensure it has been completed correctly.

Show learners a finished physical example if possible and have this available to check against whilst they are making their own.

Steps 1 and 2 present a good opportunity to teach the resistor colour code to learners, however it is not essential to completing this activity as long as learners follow the instructions given. https://electronicsclub.info/resistors.htm 
These steps could be completed in advance for weaker learners.

Steps 5 and 6 present a good opportunity to discuss the difference between components that are polarised, and those that are not. Explain that polarised means that the capacitor has a positive (+) leg and a negative (-) leg and must be fitted the right way around on the printed circuit board (PCB). 
The PCB has labels showing which way round to put each one on the board itself. 

Step 9 – the potentiometers are the controls for volume and tuning.

Step 11 – the wire acts as the antenna that receives the radio signal. Any wire less than 600 mm will have a poorer reception. Teacher could pre-cut and strip the wire to use for this to assist weaker learners or reduce the time needed.

Step 12 - Black is the negative battery wire (-).
Red is the positive battery wire (+).
Do not put the batteries into the battery pack at this stage.

Step 13 - Teacher could pre-cut and strip the wires to use for this to assist weaker learners or reduce the time needed. Wires can be twisted together for a tidier finish.

Fitting batteries and testing
Make sure the positive and negative ends of the batteries are the right way round in the battery pack.

	Differentiation
	
	Teacher notes

	Basic
	
	Extension

	· Pre-cut and strip wires for the antenna and speaker.
· Complete stages 1 and 2 (mounting and soldering resistors) in advance.
· Mount all components in advance so learners just need to solder them in place.

	
	· Design a casing for the radio circuit.
· Make a model of the casing from card.
· Design a carry case for the radio.

	Resources
	
	Required files                              [image: icon-doc][image: icon-pdf][image: icon-ppt]

	· Solder
· FM radio kit including PCB and all required components e.g. https://kitronik.co.uk/products/2157-fm-radio-kit-v20 
· Soldering irons
· Soldering iron stand and damp sponge
· Desk protector board
· Safety glasses
· Wire cutters
· Wire strippers
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	Additional websites
	
	

	· Kitronik FM radio kit: https://kitronik.co.uk/products/2157-fm-radio-kit-v20
· Amazon radio kit: https://www.amazon.co.uk/Soldering-Electronic-Flashing-87-108MHz-Education/dp/B0CZNFZH2B/
· Resistor colour code: https://electronicsclub.info/resistors.htm 
· Types of capacitors: https://electronicsclub.info/capacitors.htm 


	Supporting starter and plenary ideas
	
	

	Starters (Options) 
· Discuss how radio was used by the Allied forces in WW2.
· Ask learners to identify safety issues when using soldering equipment. E.g. by labelling a worksheet.

	Plenary
· Self/peer assessment of quality of soldering.
· Evaluation of radio circuits produced (how well made they are and how well they work).



	The Engineering Context    

	· Engineers need to be able to understand how electronic circuits are made and how they work, for example how to construct and investigate the function of a radio circuit.
· Engineers need to understand the historical context of different technological inventions, such as radio, and how they were used. This helps them to learn from mistakes made and produce improved products and systems.




	Curriculum links 

	England: National Curriculum
Design & Technology KS2
· select from and use a wider range of tools and equipment to perform practical tasks
· select from and use a wider range of materials and components
· understand and use electrical systems in their products
	Northern Ireland Curriculum
The World Around us KS2
· The effect of people on the natural and built environment over time.
· The effects of positive and negative changes globally and how we contribute to some of these changes.

	
Scotland: Curriculum for Excellence
Technologies
· TCH 2-12a
	
Wales: National Curriculum 
Primary – Science and Technology
· Design thinking and engineering offer technical and creative ways to meet society’s needs and wants.




	Assessment opportunities

	· Formal teacher assessment of completed radio circuits.
· Self/peer assessment of completed radio circuits.
· Informal assessment of practical skills used.
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