In March 2008, we filed a provisional patent application entitled “Thermoacoustic Refrigerators and Engines Comprising Cascading Stirling Thermodynamic Units.”  This describes a new way of using the inertial characteristics of the gas motion in a pulse tube or thermal buffer tube.  In the context of pulse tube refrigerators, it will let us cascade a second, smaller pulse-tube refrigerator after a first, larger pulse-tube refrigerator, while keeping optimal time phasing between pressure and motion oscillations in both.  Thus, the acoustic power that would otherwise have been dissipated in the acoustic-impedance termination of the first pulse tube refrigerator in a traditional configuration is, instead, put to use driving the second pulse-tube refrigerator.
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