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	Hydraulic System for Cavalier/Calibre 4WD 
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	1. Power steering oil pump.
2. Transfer box oil pressure accumulator & regulator valve.
3. Transfer box control valve.
4. Oil reservoir for power steering & transfer box control equipment.
5. Power steering rack control.

· The Cavalier/Calibra 4x4 system uses hydraulic oil pressure, from the power steering system, to operate the transfer box. The application of the required pressure is controlled electrically by the 4x4 ECU. A safety system is also incorporated to disengage the transfer box when the brakes are applied over 25 km/h (16 MPH). 

· As part of the hydraulic cycle for the power steering, a small quantity of oil, under pressure, is bled via a regulator valve to supply and charge the accumulator. Because it is bled by the regulator valve, a constant pressure is maintained in the accumulator, without impairing the operation of the power steering system. 
· Fluid pressure is supplied, via a solenoid operated control valve, to operate the transfer box pressure plate, or ram, and thus operate the multi-plate clutch to deliver 4WD. 
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	Regulator Valve and Accumulator
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	· Oil is delivered, under pressure, from the power steering pump to (A). The major part of the delivered oil is supplied to the power steering rack via connection (C). The pressure regulating valve (1) allows some of the oil to be bled to the accumulator (4) via the switching valve (2) and check valve (3).

A - Oil delivery, at power steering pump pressure.
B - Oil, at accumulator pressure, to the transfer box control valve.
C - Power Steering oil, under pressure, to the power steering rack.
D - Oil return path, from the accumulator, to the steering oil reservoir.
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	Control Valve Block

	· The control valve (arrowed), controls the switching of oil, at accumulator pressure, to and from the transfer box. Oil, under pressure, operates the pressure plate or ram and the clutch to deliver 4WD. 

· Switching is via a solenoid controlled by the 4x4 ECU. 

· In its 'off' state the control valve allows oil to return to the reservoir, from the transfer box connection and blocks the accumulator pressure. When the solenoid operates under the control of the ECU, oil under pressure, is delivered to the transfer box from the accumulator to operate the pressure plate and clutch. i.e. The transfer box connection is a single hydraulic connection, from the control block. Pressure is relieved by connecting the pipe to the return system when the solenoid is released.
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(LHD Shown)
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	Hydraulic System for Cavalier/Calibre 4WD 

	Transfer Box Accumulator Control Valve 


	· When 4x4 drive is required the solenoid (3) receives a signal from the 4x4 ECU, it operates and the oil return path to (A) is sealed off. Accumulator oil, under pressure, is passed to the transfer box to operate the pressure plate, or ram. The pressure switch (5) is operated, provided enough pressure is supplied, and sends a signal back to the 4x4 ECU (all OK). In this view, the hydraulic connection to the transfer box is not visible but would be at 90 degrees to the pressure switch (3) and on the same plane. i.e. towards the viewer.
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	1 - The Control Valve housing.
2 - Valve pistons.
3 - Solenoid.
4 - Electrical connector for the solenoid.
	5 - Pressure Switch.
A - Oil return.
B - Oil delivery, under pressure, from the accumulator.

	 

	· With the engine running, the solenoid valve (3) is operated all the time and 4WD is engaged. The only exception is when the brakes are applied at speeds above 25 km/h (16 MPH). When the brakes are released the solenoid re-operates and 4WD is re-engaged, regardless of speed. 
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	Servicing - Bleeding air from the Hydraulic System


	· An 'Allen' headed screw (arrowed), situated in the control valve block, is used to bleed air from the 4WD and power steering hydraulic system.

· The 'Allen' screw must be opened approximately three turns and the engine run for approximately 10-15 minutes. (See the 'Workshop Manual').
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	The Transfer Box Solenoid
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	· The solenoid (arrowed), and screwed into the rear of the control valve block,
·  controls the hydraulic system pressure between control valve and transfer box. 
· The pressure switch operates and signals the 4x4 ECU, when fluid pressure is 
· applied to the transfer box, by the solenoid operating, provided the pressure is 
· sufficiently high. 
· The solenoid operating without the pressure switch means 4WD is not being delivered 
· when requested by the ECU and results in a dashboard alarm and shut down of the
·  4x4 system. Similarly, If the solenoid is not operating but the pressure switch is, this
·  indicates the 4WD is engaged when not required. This also produces an alarm 
· condition and in both these cases a fault code will be produced. 
NOTE: The hydraulic pipe connection shown below the arrow, on the adjacent diagram, 

is the connection from the control block to the transfer box.

	The Power Steering Oil Reservoir
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	· The quantity of oil required for the hydraulic system is larger 

· for the four wheel drive systems.

· This, together with the requirement to contain volume

·  fluctuations to & from the accumulator, requires a larger oil 

· reservoir than would normally be required for a 2WD power 

· steering system.


