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A Gifford-McMahon cryogenic refrigerator comprises a reciprocating displacer within a refrigeration
volume. The displacer is pneumatically driven by a drive piston within a pneumatic drive volume. Pressure
in the pneumatic drive volume is controlled by valving that causes the drive piston to follow a programmed
displacement profile through stroke of the drive piston. The drive valving may include a proportional valve
that provides continuously variable supply and exhaust of drive fluid. In a proportionally controlled feedback
system, the valve into the drive volume is controlled to minimize error between a displacement signal and
a programmed displacement profile. Valving to the warm end of the refrigeration volume may also be
proportional. A passive force generator such as a mechanical spring or magnets may apply force to the piston
in opposition to the driving force applied by the drive fluid.
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A Gifford-McMahon cryogenic refrigerator comprises a reciprocating displacer within
a refrigeration volume. The displacer is pneumatically driven by a drive piston within a
pneumatic drive volume. Pressure in the pneumatic drive volume is controlled by valving that
causes the drive piston to follow a programmed displacement profile through stroke of the drive
piston. The drive valving may include a proportional valve that provides continuously
variable supply and exhaust of drive fluid. In a proportionally controlled feedback system,
the valve into the drive volume is controlled to minimize error between a displacement signal
and a programmed displacement profile. Valving to the warm end of the refrigeration volume
may also be proportional. A passive force generator such as a mechanical spring or magnets

may apply force to the piston in opposition to the driving force applied by the drive fluid.
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