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Section A

Answer all questions.

1 Fig. 1 shows a press used to insert skateboard bearings into the wheels.

tube holding wheels

tube holding bearings

bearing

wheel

wheel and bearing
positioned for pressing

cylinder B to push the
bearings into the wheels

cylinder A to push the wheel
into position ready for
pressing the bearing
into place

cylinder C to push the
bearing into position
above the wheel

C

A

B

Fig. 1
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 (a) The table below shows the name and symbol for some of the components in the pneumatically 
controlled press shown in Fig. 1.

  Complete the table by adding the missing names and drawing in the missing symbols.
  The first one has been done for you.

Component name Component symbol

A exhaust

B ..........................................

C bi-directional restrictor

D ..........................................

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

E ..........................................

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

F foot pedal operated
 spring return 3/2 valve

 [1]

 [2]

 [2]

 [2]

 [2]

 (b) Explain how the flow of air through a bi-directional restrictor can be adjusted.

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

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

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

 [Total: 12]
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2 Fig. 2 shows the pneumatic components for part of the prototype bearing press.

X

Y

cylinder B

bearing

bearing

wheel

wheel

Fig. 2

 (a) Draw the connecting lines on Fig. 2 to:

outstroke cylinder  • B, to press the bearing into the wheel when button Y is operated
instroke the piston rod when button  • X is pressed.  [4]

 (b) When the circuit in Fig. 2 was tested, the bearing could not be pushed in completely.
  Give two ways by which the problem could be solved.

1  ................................................................................................................................................

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

2  ................................................................................................................................................

 .............................................................................................................................................  [2]
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 (c) Cylinder B in Fig. 2 could be replaced with a single acting cylinder.
  Draw the component symbol for a single acting cylinder.

 [2]

 (d) Explain how the circuit in Fig. 2 could be simplified by using a single acting cylinder in place of 
cylinder B.

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

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

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

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

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

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

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

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

 [Total: 12]
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3 The process of assembling the bearing and wheel could be automated using CAM systems.

 (a) In most automated pneumatic systems the controller needs to know the position of the piston 
rod. Draw the symbol for a reed switch cylinder which can be used in an automated pneumatic 
system.

 [3]

 (b) Explain how the position of the piston rod in a reed switch cylinder can be fed back to the 
controller.

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

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

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

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

 .............................................................................................................................................  [3]
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 (c*) Discuss the implications of automating processes that were previously carried out manually.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 [Total: 12]
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Section B

Answer all questions.

4 Fig. 3 shows the system for pressing the bearings into the wheels.

B

C

A

wheels
bearings

Fig. 3

 When the system was first tested it was found that the wheel following the one pushed into place 
fell on to the outstroked piston rod as shown in Fig. 4. This caused the process to stop working.

A

X

Fig. 4
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 (a) Draw a design on Fig. 5 for an attachment that will:
fit on to the plate labelled  • X on the end of the piston rod. 
prevent the following wheel dropping on the piston rod •
include a method of fixing the attachment to component  • X.

X

 [6]
Fig. 5
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 (b*) Discuss the health and safety issues which must be considered when setting up and testing 
pneumatic circuits.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  [Total: 12]
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5 Cylinder B shown in Fig. 6 provides the force to push the bearing into the wheel.

cylinder B

bearing

wheel

Fig. 6

 (a) The force required to push the bearing into the wheel was found to be 100 N.
  The available cylinder was 30 mm diameter.
  Calculate the minimum air pressure required to push the bearing fully into the wheel.
  Use the formula F = P × A.

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

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

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

 .............................................................................................................................................  [4]
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 (b) Cylinders A, B and C must operate in the correct sequence to press the bearings into the 
wheels.

  The system is shown in Fig. 7.

B

C

A

wheels
bearings

Fig. 7

  Using ‘+’ for outstroking and ‘–’ for instroking state the order of operation of cylinders A, B 
and C.

  The sequence starts and ends as shown in Fig. 7.
  Cylinders A and C remain outstroked until the bearing is in place.
  The first movement of cylinder A is completed.

A+  .......................................................................................................................................  [5]

 (c) To make the process fully controllable uni-directional restrictors are placed in the circuit of 
each cylinder.

  Explain why using a uni-directional restrictor will make the process faster than using a 
bi-directional restrictor.

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

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

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

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

 [Total: 12]
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