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Oxygen Compressor with Boost Stage 

 

Related Application  

[0001] This application claims the benefit of U.S. provisional application Ser. No. 

61/489,392, filed on May 24, 2011, titled "Oxygen Compressor with Boost Stage," the entire 

disclosures of which are fully incorporated by reference herein. 

 

Field of the Invention  

[0002] The present application relates to the field of gas compressors. 

 

Background  

 

[0003] Oxygen has many important medical uses including, for example, assisting 

patients that have congestive heart failure or other diseases. Supplemental oxygen allows 

patients to receive more oxygen than is present in the ambient atmosphere. Systems and 

methods for delivering such oxygen typically include a compressor as a component. U.S. 

Patent No. 5,988,165, for example, discloses the use of an inline compressor for this purpose, 

U.S. Patent No. 6,923,180 discloses the use of a radial compressor for this purpose, and U.S. 

Patent Application Publication Pub. No. 2007/0065301 discloses an in-line compressor for 

this purpose. U.S. Patent Nos. 5,988,165 and 6,923,180 and U.S. Patent Application Pub. No. 

2007/0065301 are incorporated herein by reference in their entirety. In addition, U.S. Patent 

Application Pub. No. 2011/0038740 is incorporated herein by reference in its entirety. 

 

Summary 

[0003A] According to a first aspect, the present invention provides an oxygen 

concentration and compression system comprising:  

an oxygen concentrator having an inlet that receives air and an outlet that 

provides a source of oxygen enriched gas at a first pressure;  

a boost stage having an inlet that receives at least a portion of said oxygen 

enriched gas at said first pressure, a pressure increasing device that increases the pressure of 

the oxygen enriched gas from the first pressure to a second pressure, an outlet that provides a 

source of oxygen enriched gas at the second pressure, and a pressure limiting device that 

controls said second pressure;  
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a compressor having an inlet that receives at least a portion of said oxygen 

enriched gas at said second pressure and an outlet that provides a source of oxygen enriched 

gas at a third pressure that is higher than said second pressure;  

a portable container that receives and stores oxygen enriched gas from the 

compressor at the third pressure for subsequent use by a patient;  

a patient outlet that provides oxygen enriched gas from the oxygen concentrator or the 

boost stage for use by a patient. 

 

[0003B] According to a second aspect, the present invention provides a method of 

concentrating oxygen and compressing the concentrated oxygen comprising:  

separating oxygen from air using an oxygen concentrator to provide a source 

of oxygen enriched gas at a first pressure;  

receiving at a boost stage at least a portion of said oxygen enriched gas at said 

first pressure;  

increasing the pressure of the oxygen enriched gas from the first pressure to a 

controlled second pressure with the boost stage,  

providing a source of oxygen enriched gas at the controlled second pressure to 

a compressor;  

compressing the oxygen enriched gas from the second pressure to a third 

pressure with the compressor;  

providing the oxygen enriched gas at the third pressure into a portable 

container for subsequent use by a patient;  

providing oxygen enriched gas from the oxygen concentrator or the boost stage 

for use by a patient. 

 

[0003C]  An oxygen concentration and compression system includes an oxygen 

concentrator, a boost stage, a compressor, and a portable container. The boost stage receives 

oxygen enriched gas at a first pressure from the oxygen concentrator. The boost stage includes 

a pressure increasing device that increases the pressure of the 
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Claims 

 

1. An oxygen concentration and compression system comprising:  

an oxygen concentrator having an inlet that receives air and an outlet that 

provides a source of oxygen enriched gas at a first pressure;  

a boost stage having an inlet that receives at least a portion of said oxygen 

enriched gas at said first pressure, a pressure increasing device that increases the pressure of 

the oxygen enriched gas from the first pressure to a second pressure, an outlet that provides a 

source of oxygen enriched gas at the second pressure, and a pressure limiting device that 

controls said second pressure;  

a compressor having an inlet that receives at least a portion of said oxygen 

enriched gas at said second pressure and an outlet that provides a source of oxygen enriched 

gas at a third pressure that is higher than said second pressure;  

a portable container that receives and stores oxygen enriched gas from the 

compressor at the third pressure for subsequent use by a patient;  

a patient outlet that provides oxygen enriched gas from the oxygen 

concentrator or the boost stage for use by a patient. 

 

2. The oxygen concentration and compression system of claim 1 wherein the pressure 

limiting device controls said second pressure, such that said second pressure is substantially 

constant. 

 

3. The oxygen concentration and compression system of claim 1 or claim 2 wherein the 

pressure limiting device controls said second pressure, such that a difference between said 

second pressure and said first pressure is substantially constant. 

 

4. The oxygen concentration and compression system of any one of the preceding claims 

wherein the pressure limiting device controls the second pressure by routing oxygen enriched 

gas from the boost stage outlet back to the boost stage inlet. 

 

5. The oxygen concentration and compression system of any one of the preceding claims 

wherein the pressure limiting device controls the second pressure by a regulator that 

selectively feeds oxygen enriched gas from the boost stage outlet back to the boost stage inlet.  
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6. The oxygen concentration and compression system of any one of the preceding claims 

wherein the pressure limiting device comprises a pressure sensor that senses the second 

pressure and a valve that is controlled based on the pressure sensed by the sensor to 

selectively open a path from the boost stage outlet back to the boost stage inlet. 

 

7. The oxygen concentration and compression system of any one of the preceding claims 

wherein the pressure limiting device comprises a pressure sensor that senses the second 

pressure and that controls the boost stage pressure increasing device based on the pressure 

sensed by the sensor. 

 

8. The oxygen concentration and compression system of any one of the preceding claims 

wherein the boost stage pressure increasing device comprises a second compressor. 

 

9. The oxygen concentration and compression system of claim 8 wherein the boost stage 

compressor and the compressor that increases the pressure from the second pressure to the 

third pressure are driven by a common motor. 

 

10. The oxygen concentration and compression system of claim 9 wherein the boost stage 

compressor and the compressor that increases the pressure from the second pressure to the 

third pressure are driven by first and second ends, respectively, of a drive shaft of a common 

motor. 

 

11. The oxygen concentration and compression system of any one of the preceding claims 

wherein the boost stage pressure increasing device comprises a pressure intensifier that is 

powered by the source of oxygen at the first pressure from the oxygen concentrator. 

 

12. A method of concentrating oxygen and compressing the concentrated oxygen 

comprising:  

separating oxygen from air using an oxygen concentrator to provide a source 

of oxygen enriched gas at a first pressure;  

receiving at a boost stage at least a portion of said oxygen enriched gas at said 

first pressure;  

increasing the pressure of the oxygen enriched gas from the first pressure to a 

controlled second pressure with the boost stage,  
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providing a source of oxygen enriched gas at the controlled second pressure to 

a compressor;  

compressing the oxygen enriched gas from the second pressure to a third 

pressure with the compressor;  

providing the oxygen enriched gas at the third pressure into a portable 

container for subsequent use by a patient;  

providing oxygen enriched gas from the oxygen concentrator or the boost stage 

for use by a patient. 

 

13. The method of claim 13 wherein the second pressure is controlled to be substantially 

constant. 

 

14. The method of claim 13 or claim 14 wherein the second pressure is controlled such 

that a difference between said second pressure and said first pressure is substantially constant. 

 

15. The method of any one of claims 13 to 15 wherein controlling the second pressure 

comprises routing oxygen enriched gas from at the second pressure back to a point where the 

pressure of the oxygen enriched gas is at the first pressure.  

 

16. An oxygen concentration and compression system according to claim 1, substantially 

as hereinbefore described with reference to the accompanying figures. 

 

17. A method of concentrating oxygen and compressing the concentrated oxygen 

according to claim 13, substantially as hereinbefore described with reference to the 

accompanying figures. 

 






















































































