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Pumping from tank to acuator
AND

“Normal” State with Pump off

Note: the actuator is actually a 
sealed rubber bellows exposed to 
seawater at 0 to 750 psi
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Functionally, this is 
what I’d like to do

This is one hydraulic circuit that I think 
works.  Can you accomplish the same 
thing with your microhydraulics?

Zero Leak Check Valve

Vented Reservoir

Set to min req’d 
pilot pressure

Buoyancy engine hydraulics

Gene Massion
MBARI
831 7751922
magene@mbari.org
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Pumping from tank to acuator
AND

“Normal” State with Pump off

Note: the actuator is actually a sealed rubber bellows exposed to 
seawater at 0 to 750 psi.  The requirement is to extend or retract 
the bellows a specific amount and then hold that postiion with 
hopefully zero leakage when the pump shuts off.
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Functionally, this is 
what I’d like to do

This is one hydraulic circuit that I think works.  The 
system is battery powered and reducing the required pilot 
pressure saves significant power.  Finding a zero leak 
piloted check valve with a high pilot ratio is the challenge.    
I’m open to other suggestions.

Zero Leak Check Valve

Vented Reservoir

Set to min req’d 
pilot pressure

Buoyancy engine hydraulics

Gene Massion
MBARI
831 7751922
magene@mbari.org

Zero Leak Check Valve

Zero Leak Piloted Check Valve

Zero Leak Check Valve
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System  Pressure Relief

Parker/Oildyne 
Bi-directional

Pump

Pressure Reducing
Valve (for pilot circuit)

Pilot Operated
NC 2 way valve

Reservoir
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Rubber Bladder
Exposed to Seawater at
Pressure = 0 to 750 psig

Retr.
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