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[0 O Volume Controls] [ Volume or flow control valves are used to regulate speed] The speed of an actuator
depends on how much oil is pumped into it pet unit of time[J It is possible to regulate flow with a variable
displacement pump[] but in many circuits it is more practical to use a fixed displacement pump and regulate flow
with a volume control valveld 00 O There are three basic methods of applying volume control valves to control
actuator speeds] They are meter-in(J meter-out and bleed-off[] [0 [ 100 Meter-in circuit[] [ In meter-in
operation the flow control valve is placed between the pump and actuator In this way[ it controls the amount
of fluid going into the actuatorC] Pump delivery in excess of the metered amount is diverted to tank over the relief
valve[d O O With the flow control valve installed in the cylinder line[d flow is controlled in one direction] A
check valve must be included in the flow control or placed in parallel with it for return flow If it is desired to
control speed in both directionst] the flow control can be installed in the pump outlet line prior to the directional
valve[d O O The meter-in method is highly accuratel] It is used in applications where the load continually resists
movement of the actuator(J such as raising a vertical cylinder finder load or pushing a load at a controlled speed[]
0 O 20 Meter-out circuitl] [J Meter-out control is used where the load might tend to* run away” [ 11le flow
control is located where it will restrict exhaust flow from the actuator] O [J To regulate speed in both directions
[J the valve is installed in the tank line from the directional valved More often control is needed in only one
direction and it is placed in the line between the actuator and directional valve[d [J [0 3[J Bleed-Off circuit[] (I Ina
bleed-off arrangement(] the flow control is teed off the supply line from the pump and determines the actuator
speed by metering a portion of the pump delivery to tank[] The advantage is that the pump operates at the pressure
required by the work[ since excess fluid returns to tank through the flow control instead ofthrough the relief valve
O O O Its disadvantage is some loss of accuracy because the measured flow is to tank rather than into the cylinder
[0 making the latter subject to variations in the pump delivery due to changing work loadsC] [0 [ Bleed-off circuits
should not be used in applications where there is a possibility of the load running away[]
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