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proportional flow control in hydraulic systens. Inventors: 1. CGerald G L
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Qur invention describes a novel swtching technique for the sol enoid

oper ated OV OFF poppet valves. This techni que enabl es the OV OFF poppet

val ves to provide proportional flow control of hydraulic systens. The

resulting Syafem POSRESARRSRHMAEORR of TTHOFPPARRE ChRleS ot th the use

of poppet valvés wt e jncre n co ) e poppet control
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of the valve poppet at varying duty cycle. This effectively floats the
poppet and Inaxdptoss:s the flow rate. The results have been tested in the

| aboratory both experig@aldGlly Segd on Matl ab sinul ati ons. Achi evi ng
proportional flow conptrol usifghffieaR and easy to use ON OFF poppet val ves

Is extrenely rel evant, t,g.sect qr I ndustry that adopt hydraulic fluid
power actuators and ﬁb%@]eigégf ﬁg’b{/ control without the disadvantages of

servo and/ or proport forfdcheiabQWs. e have devel oped a switching strategy as
well as a mcrocontroller circuit

Description:

Our invention describes a novel switching technique for the solenoid
operated ON/OFF poppet valves. This technique enables the ON/OFF poppet
valves to provide proportional flow control of hydraulic systems. The
resulting system possesses the contaminant immunity associated with the use
of poppet valves with little increase in complexity of the poppet control
circuit. We achieve the proportional control by high frequency excitation of
the valve poppet at varying duty cycle. This effectively floats the poppet and
adjusts the flow rate. The results have been tested in the laboratory both
experimentally and on Matlab simulations.

Achieving proportional flow control using cheap and easy to use ON/OFF
poppet valves is extremely relevant to sectors of industry that adopt
hydraulic fluid power actuators and who desires flow control without the
disadvantages of servo and/or proportional valves.

We have developed a switching strategy as well as a microcontroller circuit
to implement the switching strategy. We are developing a compact
manipulator for underwater ROVs using this technology.
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to inplenent the swtching strategy. W are devel opi ng a conpact
mani pul ator for underwater ROVs using this technology. ILITLEETITTEiTiil
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Claims A novel switching technique that permts, poppet valves,
proportionalg! f.low control. This is achieved with a mnimal increase in
control cir iIst mai nt ai ni ng the high imunity from contam nants

that is associ at d with pet valves. W claim 1. Low cost pyqportional
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poppet valves.

We claim:

1. Low cost proportional flow control for solenoid operated on/off
poppet valves.

2. PWM switching method for poppet solenoid valve allowing
proportional flow control

Additional claims:

3. Simulation of the processes — this assists in identifying the appropriate
switching frequency and duty cycle

4. Experimental verification.



