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Abstract

(EP2354444)

A system and a method are disclosed herein that relate to powering a pumping system within a downhole tool. The system
may include a turbine having a shaft extending therefrom, in which the turbine is configured to convert energy from a fluid
received therein into rotational energy for the shaft. The system may further include a pumping system coupled to the shaft
of the turbine, in which the pumping system includes one or more driving devices coupled to one or more displacement
units. The displacement units may have a cavity formed therein, in which the cavity is configured to receive a fluid therein.
The driving devices may then be configured to drive the displacement units such that the fluid is received within the cavity
of the displacement units.
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The present invention relates to a pumping system (600) for controlling fluid flow in a downhole tool (200). The pumping

system icludes a hydraulically actuatable device including at least one cavity for receiving pressurized hydraulic fluid (616)
and a reservoir (608) for storing the hydraulic fluid. A first (602a) and second (602b) hydraulic pump include an inlet (612a,
612b) fluidly coupled to the reservoir (608) and an outlet (614a, 614b) fluidly coupled (616) to the at least one cavity. At
least one motor (604) is operatively coupled to at least one of the first (602a) and second (602b) hydraulic pumps. In

addition, the system includes means (622a, 622b) for selectively flowing hydraulic fluid from the outlet of at least one of the

first and second pumps to the at least one cavity.
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Method and apparatus for maintaining the orientation of a laterally unsupported driven shaft constant with respect to a non-
rotating coordinate system as the driven shaft is rotated by a non-coaxial rotating driving shaft. In a directional drilling
method, the apparatus is disposed in a well drill string along with means for adjusting the orientation of the portion of the
drill string below the apparatus to provide a steerable drill string. The apparatus for maintaining the orientation of the shafts
comprises an axial-piston machine mounted on one of the shafts and operatively connected to a control flange affixed to
the other of the shafts. A universal coupling connects the shaft in driving-driven relationship. The deflection of the shaft at
the universal joint is maintained constant with respect to a non-rotating coordinate system by driving the pistons of the axial
piston machine in timed relationship with the rotation of the shafts so that each piston completes one reciprocating cycle
each time the shafts complete one rotation.
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