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Section A

Answer all questions.

1 Fig. 1 shows the rear view of a pneumatically controlled puppet.

cylinder A cylinder B

Fig. 1
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 (a) The table below shows the name and symbol for components in the pneumatically controlled 
puppet.

  Complete the table by drawing in the missing symbols and adding the missing names.

  The first one has been done for you.

component name component symbol

A exhaust

B …………………………………… [1]

C ……………………………………

 …………………………………… [2]

D shuttle valve

[2]

E single acting cylinder

[2]

F …………………………………… [2]

 (b) Explain how the single acting cylinder part E in the table above differs from a double acting 
cylinder.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

[Total: 12]
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2  Fig. 2 shows the components for the circuit to raise the arms of the puppet and then lower them.

cylinder A

arm pivot points

cylinder B

C D

E

Fig. 2

 (a)  Complete the circuit in Fig. 2 which will make both cylinders A and B raise the arms (instroke) 
when valve C is pressed and released, and lower the arms (outstroke) when valve D is 
pressed and released. [6]

 (b) Explain how the circuit in Fig. 2 operates, making reference to valve E.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
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 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [4]

 (c)  Explain the reason for the springs as shown on the bottom of valves C and D.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

[Total: 12]
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3 A computer could be used to switch valves C and D ON and OFF as required and also to operate 
cylinders A and B in Fig. 2.

 (a) Fig. 3 shows valve C from the existing circuit in Fig. 2.

  In the space next to Fig. 3 draw a similar valve which can be controlled directly from the 
output of the computer. 

 

valve C

 Fig. 3 [2]

 (b)  Fig. 4 shows cylinder A from the existing circuit in Fig. 2.

  In the space next to Fig. 4 draw another type of cylinder which can send a signal directly to 
the input of the computer to indicate reaching each end of the piston stroke. 

  Add notes to explain the difference.

 

 

cylinder A

 Fig. 4 [4]
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 (c)* Closed loop systems use some form of feedback.

  Discuss the feedback which can be found in various types of pneumatic system.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [6]

 [Total: 12]
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Section B

Answer all questions.

4 Fig. 5 shows the mechanism to control one of the arms from Fig. 2. 

Y

cylinder A

arm pivot point 

Fig. 5



9

Turn over© OCR 2010

 (a) On Fig. 6 draw a design for an attachment that will fit the threaded end of the piston rod to the 
arm at Y and:

  • make the arm move freely with the instroking and outstroking movement of the cylinder;
  • prevent the attachment from becoming loose from the piston rod and the arm. 

  Add notes where necessary.

arm pivot

threaded end
of piston rod

cylinder A

arm

Fig. 6 [6]
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 (b)*  In industrial pneumatic applications the air supply to the circuit is produced by a compressor 
and sent to a reservoir or receiver.

  The compressed air is then distributed around a circuit.

  Discuss the safety requirements that must be put in place when producing and distributing 
compressed air.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [6]

 [Total: 12]
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5 Fig. 7 shows an alternative circuit which will allow children to cover the air bleed at X and make the 
arms go up and down.

arm pivot point arm pivot point

X

Fig. 7

 (a) The air bleed circuit in Fig. 7 will operate when the air bleed at X is covered and then 
uncovered.

  Put the letter describing the steps in the correct order in the boxes.

  The first step has been completed.

  (A) This sends main air to the 2 cylinders.

  (B) When the air bleed is covered at X low pressure air is diverted to the 3/2 diaphragm 
valve.

  (C) The low pressure is sufficient to change the state of the diaphragm valve. 

  (D) Main air is cut to the cylinders.

  (E) The cylinders outstroke and the arms drop down. 

  (F)  When the air bleed is uncovered the diaphragm valve relaxes. 

  (G) The spring in the single acting cylinders take over.

  (H) This air instrokes the cylinder which raise the arms.

B
[7]
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 (b) The cylinders in Fig. 7 each have a diameter of 20 mm with a piston rod diameter of 4 mm. 
  The force required by each cylinder to lift the arm is 20 N.

  Calculate the minimum air pressure required to raise one arm as the cylinder instrokes.

  Use the formula F = P × A.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [5]

[Total: 12]
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