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3 Systems and Control
3.1 Demonstrates knowledge and understanding of interacting mechanical systems and sub-systems by practical analysis and represents them using system diagrams:

· Gear systems;

· Belt drive or pulley systems with more than one stage;

· Mechanical control mechanisms (e.g. ratchet and pawl, cleats);

· Pneumatic or hydraulic systems that use restrictors;

· One way valves;

· Systems where mechanical, electrical, or pneumatic or hydraulic systems are combined.
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Assessment Task 

One-way valves

1.
Study the picture below and answer the questions.
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1.1
What is the function of a one-way valve in a hydraulic system?


[2 marks]
1.2
Explain how a one-way valve works.






[15 marks]
1.3
Name a device which uses a one-way valve to control the movement of the load.
[1 mark]
1.4
Another type of valve used in a hydraulic system is a safety valve.  Briefly explain how a safety valve works.









[2 marks]

[20 marks]

Suggested Solutions 

	Question number
	Possible marks
	Answers

	1
	2 marks

15 marks

1 mark

2 marks
	1.1 A one-way valve controls the movement of the load; it prevents the load from falling back down to the ground.

1.2 The valve controls the force in the system by constricting the flow of the liquid.  The liquid in the system is forced in one direction past the valve.  The design of the valve prevents the liquid from flowing back through the system, so the load does not push down on the output piston.  The liquid will only flow back through the system once the valve is released.  To release the valve, the screw is turned and it in turn compresses the valve and the oil can flow back towards the input piston.

1.3 A hydraulic jack

1.4 A safety valve is designed to release the liquid in a system if the pressure is too high.  This helps to prevent the cylinders and pipes from bursting.


[20 marks]
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