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Description

Field of the Invention

[0001] This invention relates to the field of gas concentrators, and in particular to a miniaturized, portable gas con-
centrator and method of miniaturized gas concentration.

Background of the Invention

[0002] The pressure swing adsorption cycle was developed by Charles Skarstrom. Figures A and B describe the
operation of the Skarstrom "Heatless Dryer". In particular, ambient humid air is drawn into the system from an intake
port, by a compressor. The pressurized air flows from the compressor through conduit 9 to a switching valve 4. With the
valve in the shown position in Figure A, pressurized air passes through conduit 5a to a pressure vessel 6a. The air feeds
into the pressure vessel to a flow-restrictive orifice 1a. The effect of the restrictive orifice is to restrict the flow of gas
escaping the pressure vessel. As the pressure builds up in the pressure vessel, water vapour condenses on the sieve
material 8. Air with reduced humidity passes through orifice 1a to conduit 12. At conduit junction 11, some of the air is
extracted for use from gas extraction port 2 while the remainder passes through conduit 13 to restrictive orifice 1b. The
less humid air that passes through orifice 1b is used to blow humid air out of the unpressurized vessel 6b, through
conduit 5b, through valve 4, to a vent port 7. When valve 4 switches to the position as shown in Figure B, the opposite
cycle occurs.

[0003] Thus, as valve 4 cycles from the position of Figure A to the position of Figure B, cyclically, there is a gradual
reduction of humidity in the air as sampled at port 2. Likewise gases can be separated by adsorbing components of the
gas on selective molecular sieves.

[0004] From laboratory observations, employing the Skarstrom cycle in the context of an oxygen separator or con-
centrator, wherein nitrogen is absorbed by molecular sieve beds to incrementally produce oxygen-enriched air, and
using a precursor to the concentrator 10 arrangement of Figure 1, it was observed that miniaturized (in this case nominal
3/4 inch NPT pipe x 6 inch long) molecular sieve beds 12 and 14 could only reach a maximum of 30% concentrated or
enriched oxygen detected at the gas extraction ports 11. It was thought that this was because the control valve of the
laboratory arrangement was switching before all the nitrogen could be vented out of the molecular sieve beds and the
exhaustlines. However, measurements from these places showed that the oxygen concentration was higher than normal.
Therefore this was not the problem.

[0005] It was also observed that there was a lot of air flow coming out of the molecular sieve bed before the molecular
sieve bed was completely pressurized. It seemed that the molecular sieve bed was saturated with nitrogen before the
bed was finished pressurizing. Figure 2 diagrammatically represents such a molecular sieve bed 16. Compressed air
enters the bed in direction A through inlet passage 16a. A volume of air B is contained within the bed cavity. A proportion
of the volume of air C escapes out through an outflow needle valve 18 while the molecular sieve bed pressurizes. It was
thought that the volume of air C escaping could be a much larger volume than the volume of air B inside the bed 16.
Thus the question became, what happens when the volume of the molecular sieve bed is decreased during miniaturization,
but everything else stays the same?

[0006] Poiseauille’s Law was used in comparing the old bed volume B to the miniaturized bed volume to calculate the
flow of a fluid that passes through a small hole such as needle valve 18 under a pressure difference.

1) 9 = 1* (DihsideBed - DOutsideBed)
8nL

[0007] Where"Q"is the fluid flow in meters cubed per second. "r" is the radius of the small hole. "pjsigeBed - PoutsideBed"
is equal to the pressure difference between inside the molecular sieve bed and outside the molecular sieve bed. "n" is
the fluid viscosity, and "L" is the depth of the small hole.

[0008] The flow rate, Q, in meters cubed per second multiplied by the time the flow rate occurred is equal to the volume

of flow in meters cubed.

2) V=Qt



10

15

20

25

30

35

40

45

50

55

EP 1 307 277 B9

[0009] The variable for Q in equation 1 in this case is constant so
3) V =Kt

where K is some constant value.
[0010] Using this information to create a comparison of the Flows and Volumes of the original oxygen concentrator’s
bed volume to the new bed volume may be described as:

4) VF lowNew

VBedVqumeNew

VFiowold

VBedVolumeOld

[0011] Since the time to pressurize the molecular sieve bed can be accurately timed using a programmable logic
controller (PLC) timer, the following can be stated:

5 ) KtNew

VBed VolumeNew
Ktou

R=

VBedVaIumeOId

or

6) KtNew V Bedvolumeoid tNew V BedVolumeOld

I<tOld VBedVolumeNew tow VBed VolumeNew

[0012] The ratio may then be calculated by inserting values using representative values for a prior art bed and a
miniaturized bed (in this case % inch NPT x 6 inch long). Thus, for example:

7 (1)(0.001885741)
R= = 62
(7)(0.0000434375)

[0013] From this it was concluded that the molecular sieve material of a nominal 3 inch NPT pipe x 6 inch long
molecular sieve bed (the example used in equation 7) has approximately 6.2 times the air passing through it during its
pressurization cycle than the molecular sieve material of a prior art oxygen concentrator during its pressurization cycle.
[0014] As a consequence of the findings of this analysis it was found to be advantageous to pressurize and vent the
molecular sieve beds in a different way than the prior art pressure swing adsorption (PSA) technique. In the method of
the present invention the bed is not vented until the bed is substantially fully pressurized, hereinafter referred to as an
air packet system or method. US-A-5 871 564 and US-A-5 531 807 are illustrative of prior art systems.
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Summary of the Invention

[0015] In summary, the gas, such as oxygen, concentrator of the present invention for enriching a target component
gas concentration, such as the oxygen concentration, and minimizing a waste component gas concentration, such as
the nitrogen concentration, in a gas flow, includes an air compressor, an air-tight first container containing a molecular
sieve bed for adsorbing the waste component gas, the first container in fluid communication with the compressor through
a first gas conduit, and an air-tight second container in fluid communication with the first container through a second
gas conduit. A gas flow controller such as PLC controls actuation of valves mounted to the gas conduits. The valves
regulate air flow through the conduits so as to sequentially, in repeating cycles:

(a) prevent gas flow between the first and second containers and to allow compressed gas from the compressor
into the first container during a first gas pressurization phase, whereby the first container is pressurized to a threshold
pressure level to create a gas packet having an incrementally enriched target component gas concentration such
as incrementally enriched oxygen-enriched air;

(b) prevent gas flow into the first container from the compressor and allow gas flow from the first container into the
second container during a gas packet transfer phase, wherein the gas packet is transferred to the second container;

(c) prevent gas flow into the second container from the first container and allow gas to vent to atmosphere out from
the first container through a vent valve of the first container;

(d) allow gas flow between the first and second containers from the second container into the first container during
an air packet counter-flow phase, wherein the gas packet flows from the second container to the first container; and,

(e) prevent gas flow venting from the first container through the vent valve of the first container.

[0016] A gas flow splitter is mounted to the second gas conduit for diverting a portion of the gas packet into a gas line
for delivery of target component gas, such as oxygen, enriched air for an end use, including use by an end user,
downstream along the gas line.

[0017] In one embodiment of the present invention, both the first and second containers contain molecular sieve beds
for adsorbing the waste component gas, in which case the second container is also in fluid communication with the
compressor; for example through a third conduit. Also, in that case, the gas flow controller, following the air packet
transfer phase and following preventing gas flow into the second container from the first container, allows compressed
gas from the compressor into the second container during a second gas pressurization phase, whereby the second
container is pressurized to the threshhold pressure level. The gas flow controller, following preventing the gas flow from
venting from the first container through the vent valve of the first container and following preventing gas flow between
the first and second containers during the first gas pressurization phase, allows gas to vent to atmosphere out from the
second container through a vent valve of the second container and prevents gas flow into the second container from
the compressor.

[0018] The gas flow controller may be a processor cooperating with the compressor so as to shut off the compressor
when gas flow from the compressor into both the first and second containers is prevented. The processor and the
compressor may be powered by a battery. The first and second containers, the conduits, the valves, the processor, the
compressor and the battery may be mounted in a housing.

[0019] The first and second containers may be elongate hollow conduits. The molecular sieve beds may, where the
waste component gas is nitrogen, include Zeolite as the molecular sieve material. The first and second containers may
be generally parallel and mounted in the housing in parallel array. They may be spaced apart laterally relative to the
length of the containers so as to define a channel therebetween. The processor and the compressor may be mounted
in the channel. A valve and manifold housing may also be mounted in the channel, the valves mounted to the valve and
manifold housing. The valve and manifold housing includes interconnecting manifolds for interconnecting the valves to
the first and second containers and the compressor via the gas conduits.

[0020] A gas reservoir may be provided, for example formed as part of the valve and manifold housing, in fluid
communication with the gas flow splitter. The reservoir is for containing a reserve of, for example, the oxygen-enriched
air for delivery to the end use. One of the valves is a demand valve cooperating between the gas line and the reservoir
for release of the reserve into the gas line upon a triggering event triggering actuation of the demand valve. In one
embodiment, a pressure sensor cooperates with the gas line, and the triggering event is a drop in pressure in the gas
line sensed by the pressure sensor. The pressure sensor provides a triggering signal to trigger the actuation of the
demand valve upon detecting the drop in pressure, for example to a pre-set lower threshold pressure, below which the
pressure sensor provides the triggering signal.
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[0021] In one embodiment, the compressor is run intermittently upon actuation signals from the processor so as to
only run when required, including during the pressurization phase.

[0022] In the embodiments in which the end use is for example oxygen supply to an end user such as a patient, the
first and second containers may be elongate and curved along their length so as to conform to a body shape of the end
user when the gas concentrator is worn by the end user. In any event, when the end use is oxygen supply to an end
user, it is intended that the gas concentrator may be adapted to be worn by the end user.

[0023] Thus the method of the present invention includes the sequential steps, in repeating cycles, of:

(a) preventing gas flow between the first and second containers and allowing compressed gas from the compressor
into the first container during afirst gas pressurization phase, whereby the first container is pressurized to a threshold
pressure level to create a gas packet having incrementally enriched target component gas concentration;

(b) preventing gas flow into the first container from the compressor and allowing gas flow from the first container
into the second container during a gas packet transfer phase, wherein the gas packet is transferred to the second
container;

(c) preventing gas flow into the second container from the first container and allowing gas to vent to atmosphere
out from the first container through a vent valve of the first container;

(d) allowing gas flow between the first and second containers from the second container into the first container
during an air packet counter-flow phase, wherein the gas packet flows from the second container to the first container;
and,

(e) preventing gas flow venting from the first container through the vent valve of the first container:

[0024] Where the gas concentrator further includes a molecular sieve bed for adsorbing the waste component gas in
the second container and wherein the second container is in fluid communication with the compressor through a third
conduit, the method of the present invention further includes the steps of:

(a) following the gas packet transfer phase and following preventing gas flow into the second container from the
first container, the gas flow controller allowing compressed gas from the compressor into the second container
during a second gas pressurization phase, whereby the second container is pressurized to the threshold pressure
level; and

(b) following preventing the gas flow from venting from the first container through the vent valve of the first container
and following preventing gas flow between the first and second containers during the first gas pressurization phase,
the gas flow controller allowing gas to vent to atmosphere out from the second container through a vent valve of
the second container and preventing gas flow into the second container from the compressor.

Brief Description of the Drawings

[0025]
Figures A and B illustrate the Skarstrom Heatless Air Drying Device.
Figure 1 is, in perspective view, a prototype embodiment of the oxygen concentrator of the present invention.
Figure 1ais, in partially cut-away enlarged view, one end of a molecular sieve bed of Figure 1.

Figure 2 is a diagrammatic view of a singular molecular sieve bed having an uncontrolled outlet orifice such as would
be found in the prior art pressure swing adsorption method.

Figure 3 is a block diagram of one embodiment of the oxygen concentrator of the present invention.

Figure 4 is a block diagram of a further embodiment of the oxygen concentrator of the present invention during
pressurization of a first molecular sieve bed during an initial pressurization phase.

Figure 5 is a block diagram of the oxygen concentrator of Figure 4 during an air packet transfer phase.
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Figure 6 is the oxygen concentrator of Figure 5 during pressurization of a second molecular sieve bed.
Figure 6a is a block diagram of one embodiment of the oxygen concentrator of the present invention.
Figure 7 is, in exploded perspective view, one embodiment of the oxygen concentrator of the present invention.
Figure 8 is, in perspective view, a further embodiment of the oxygen concentrator of the present invention.
Figure 8a is a cross-sectional view along line 8a-8a in Figure 8.

Figure 9 is, in end-on perspective view, a housing according to one embodiment of the oxygen concentrator of the
present invention.

Figure 10 is, in perspective view, an end user wearing an oxygen concentrator according to one embodiment of the
present invention.

Figure 11 is a block diagram of a further embodiment of the oxygen concentrator according to the present invention.

Figure 12 is, in perspective view, a valve and manifold housing according to one embodiment of the oxygen con-
centrator of the present invention.

Figure 13 is, in side elevation view, the valve and manifold housing of Figure 12.
Figure 14 is, in plan view, the valve and manifold housing of Figure 13.
Figure 15 is a cross-sectional view along line 15-15 in Figure 12.

Figure 16 is, in partially cut-away perspective view, a further embodiment of the molecular sieve beds of the oxygen
concentrator of the present invention.

Figure 16a is, in partially cut-away enlarged view, one end of the molecular sieve beds of Figure 16.

Detailed Description of Embodiments of the Invention

[0026] With reference to the accompanying figures in which like parts have the same reference numerals in each view,
details of the concentration process and apparatus of the present invention are now provided. As used herein, including
as used in the claims set out below, all references to oxygen and oxygen-enriched are intended to include other end-
use gases which may be advantageously used in any end use once separated or concentrated according to the present
invention from a parent gas (for example ambient air) comprising the end-use gas (for example oxygen) and waste
gases (for example nitrogen) which may be adsorbed by a molecular sieve bed.

[0027] Ascanalso be seenin Figure 3 which is a diagrammatic illustration of an arrangement implementing the oxygen
concentrator of the present invention, air is filtered through intake filter 20 and is pressurized by compressor 22. The air
stream is directed to pressurize bed 12 by having a supply valve 24 for bed 12 open and a nitrogen vent 26 for bed 12
closed. Control valve 28 is closed so that bed 12 pressurizes without any air venting. Valves 24, 26 and 28 may be
solenoid valves. When bed 12 is pressurized, for example to 10 psi, then supply valve 24 is closed so that no more air
enters into bed 12. At the same time control valve 28 is opened for a time to allow oxygen-enriched air to flow through
air conduit 30 and the through air flow splitter 32 so as to split a percentage of the air flow through a gas extraction port
and air flow conduit 34 so as to supply oxygen-enriched air to an end us at the end of conduit 34 such as a patient
breathing the oxygen-enriched air flow. Conduit 34 supplies flow in direction D to an end-use (such as machine requiring
or using oxygen-enriched air) or an end-user (such as seen in Figure 10) through a needle valve 36. The remainder of
the airflow continues through conduit 38 through open control valve 40 into bed 14 so as to be contained therein. Oxygen-
enriched air that flows into bed 14 to purge the bed of nitrogen, vents out through the nitrogen vent 42. In an embodiment
where the compressor is not turned on and off to preserve battery life, while bed 12 is generating oxygen-enriched air,
pressure relief valve 44 may be venting air from compressor 22 unless the compressor is being run intermittently on a
demand-based basis as better described below. Pressure may be relieved by the use of PLC time-controlled solenoid
valves or pressure relief valves. It has been found advantageous to use 10 Angstrom Zeolite for example Oxi-sive 5
(13x)™ Zeolite marketed by OUP in Calgary, Alberta, Canada, although other forms of Zeolite will also work.

[0028] The steps in concentrating oxygen are illustrated diagrammatically in Figures 4-6. The first step is to introduce
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ambient air into the inside of bed 12 (i.e. a chamber filled with Zeolite), then to pressurize bed 12.

[0029] Figure 4 illustrates pressurizing bed 12 for the first time. Herein the thickened and darkened air supply lines
50 and the darkened bed 12 indicate pressurized flow or pressurized static gas. The control valve 28, nitrogen vent
valve bed 26 and supply valve 46 for bed 14 are closed, while supply valve 24 is open. At this point compressor 22 is
introducing ambient air into bed 12 and pressurizing it. This continues until the bed reaches for example 10 psi as
indicated by the pressure gauge 52. Next, supply valve 24 is closed and the pressurized air contained in bed 12 is
separated into oxygen and nitrogen by the granular Zeolite molecular sieve material 48 better seen in Figure 1a. At a
molecular level the nitrogen is adsorbed by the Zeolite and held as long as the bed is under pressure. This leaves the
oxygen-enriched gas within the pressurized chamber or cavity of the bed. It has been observed that this process occurs
almost instantaneously. The pressure in bed 14 remains at ambient as indicated by pressure gauge 54.

[0030] Next, as shown in Figure 5, control valve 28 is opened. The oxygen which had been separated within the
chamber of bed 12 is the first gas to leave bed 12 as pressure is released through control valve 28. This oxygen-enriched
air is fed from bed 12 into bed 14 through conduits 30 and 38. During this transfer some of the oxygen-enriched air is
also released via splitter 32 through conduit 34 to the end-use or end-user as air flow in direction D, as regulated by
adjustable needle valve 36. Splitter 32 and valve 36 may be a T-junction having a needle valve allowing for control of
the split-off flow rate. As better described below, this may also be accomplished by a calibrated orifice controlling the
split-off flow rate. As the oxygen-enriched air enters bed 14 it displaces the ambient air in bed 14 out of nitrogen vent
42. A net increase in the oxygen concentration contained within bed 14 results. The counter-flow is discontinued before
nitrogen is entered into the system to prevent a drop in oxygen concentration. For example, a bed initially pressurized
to 20 psi, counter-flow would be discontinued as the pressure drops to approximately 7 psi because nitrogen will start
leaching into the air-stream at that point. In a larger industrial embodiment of the present invention, where the packet
system of the present invention is employed for use with large beds, then oxygen or nitrogen sensors may be employed
to detect when optimal oxygen concentration levels are reached (i.e. peaked) or to detect when nitrogen levels start to
rise so as to control the counter-flow duration. Such sensors may be installed for example adjacent the control valves,
for example control valves 28, 40.

[0031] The process then repeats, but in the reverse order. As seen in Figure 6, which shows the pressurization of bed
14, the oxygen-enriched air which had been introduced into bed 14 is contained by closing control valve 40 and nitrogen
vent 42. Next, supply valve 46 is opened and compressor 22 begins to compress the oxygen-enriched air, again up to
for example 10 psi through air conduits 56 into bed 14. Also, at this time control valve 28 and nitrogen vent 26 are opened
to vent off the residual nitrogen from bed 12. Supply valve 24 is closed.

[0032] After the molecular sieve material 48 and gas contained within bed 14 are pressurized, control valve 40, control
valve 28 and nitrogen vent 26 are opened. The oxygen-enriched air is then passed back into bed 12 from bed 14. As
this air is introduced into bed 12 it assists in displacing the residual nitrogen from bed 12 out from nitrogen vent 26. After
an optimized time, nitrogen vent valve 26 is closed along with control valve 28, and supply valve 24 is opened to start
the cycle over again from the beginning.

[0033] The process of transferring or shunting oxygen-enriched air from one bed to another is known as counter-flow.
A reservoir 58 mounted upstream of the inlet for each molecular sieve bed may be employed to increase the counter
flow volume to volume-to-the-end-user gas flow ratio.

[0034] Alternatively as seen in Figure 6a counterflow may be accomplished by use of only one molecular sieve bed
12’ and one reservoir 14’. Compressor 22 pressurizes an air flow through valve 24’ into bed 12’. Oxygen-enriched air is
shunted through valve 28’ from bed 12’ into reservoir 14’ instead of into a second bed, and then counter-flowed from
the reservoir back into the bed using the packet air-flow system of the present invention. This also accomplishes incre-
mental increases per cycle in the oxygen concentration of the air packet being shunted back and forth from and to the
bed so as to allow splitting or bleeding off to an end user of an oxygen-enriched air supply through orifice 128’ and valve
134’. Nitrogen in bed 12’ is purged or vented through valve 26’. Alternatively the oxygen concentration according to the
present invention may be accomplished by using a plurality of molecular sieve beds.

[0035] The counter-flow process is optimally timed to achieve an incremental increase in oxygen concentration per
cycle. One way this is accomplished is by placing an oxygen concentration sensor on the end-user air flow conduit 34
and then, for example using an adjustable or otherwise regulatable splitter 32 to vary the percentage of air flow being
diverted in direction D to the end-user and monitoring the percentage oxygen concentration in conduit 34. It has been
applicant’s experience that in this fashion a maximum percentage oxygen concentration passing through conduit 34
may be ascertained, and once found, the setting of splitter 32 has been correspondingly optimized. Once, for a particular
arrangement, an optimized flow rate or valve setting has been ascertained, splitter 32 may be replaced with a non-
adjustable flow splitter having a flow restrictor in the end-user gas flow line which is preset or pre-sized to replicate the
optimized end-user gas flow rate. Applicant has found it advantageous when optimizing the counter-flow to start with
excess counter-flow and then reduce the amount of counter-flow (decreasing the counter-flow time), for example starting
with a counter-flow time equivalent to 75% of the time it takes to pressurize the beds to 10 psi. This is not to be taken,
however, as implying that pressurization may only be done using a time-based method, as it is intended that the scope
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of this invention include using an air packet method which is pressure-based rather than time-based. That is, rather than
pressurizing or depressurizing the beds for a preset time, it may be that the bed pressure is monitored and the air packet
shunted upon a pre-set pressure threshold being met. Applicant has also found that using the method of the present
invention, the size of the molecular sieve beds may be reduced from that presently found in the prior art, for example
reduced to 75% of the size currently used in the prior art. Applicant has also found that using the method and apparatus
of the present invention, that oxygen levels in the end-user gas flow line may reach in excess of 90%, with 95% oxygen
levels thought to be sustainably available.

[0036] As seen in the embodiment of Figure 7, molecular sieve beds 12 and 14 are contained within housing 60 in
parallel spaced apart array so as to dispose the beds displaced laterally within the housing cavity thereby leaving a
space between the beds running the length of the housing. This space between the beds may be accessed in one
embodiment by removal of face plate 62 from housing 60, face plate 62 being releasably mounted to housing 60 for
example by means of screw fasteners 64.

[0037] Mounted between beds 12 and 14 within housing 60 are a compressor 66, a valve and manifold housing 68,
a splitter valve 70 (to serve the function of splitter 32) and various flexible pipe or tubing to serve as the air conduits as
better described below. The actuation timing of the valve actuation and the actuation timing of the compressor are
controlled by signals from a PLC or other processor. In the embodiment of Figure 7, the processor is remote from housing
60 and communicates via interface plug 74. In the embodiment of Figure 8, which is otherwise substantially similar to
that of Figure 7, the remote PLC or processor is replaced with an onboard PLC or processor 76 mounted on circuit board
78, where circuit board 78 is mounted between compressor 66 and valve housing 68. Also, in the embodiment of Figure
8, faceplate 62 is replaced with a one-half clam shell style cover (not shown), that is, the housing is formed as a clam
shell cover arrangement as better seen in Figure 9 and labeled as housing 60’. An end-mounted control panel may
contain an on/off power switch 63, an air extraction port 34’ a perforated air intake plate or grate 65, and a 12 volt DC
connector 67.

[0038] Housing 60’ may have a handle 80 mounted along one lateral side for carrying of the oxygen concentrator of
the present invention, it being understood that providing for hand-held carrying is not intended to be limiting. The present
invention is also intended in alternative embodiments to be worn by a user, for example in or as a backpack or hip pack
or so-called fanny pack 81 such as seen in Figure 10. Conduit 34 extends from the housing to the end-user so that,
where the end-user is a patient requiring a supply of oxygen-enriched air, conduit 34 may supply nasal tubes 35 as
commonly in use in the prior art.

[0039] In the embodiments of Figures 7 and 8, beds 12 and 14 may be 2 inch inside diameter pipe, having a length
of approximately 12 inches so as to provide for carrying therein molecular sieve material having a length of, in one
embodiment, at least 9 and 1/2 inches in order to obtain oxygen concentrations of greater than 90 per cent. The beds
are sealed on their ends by end caps 82, suitably bored or otherwise ported so as to cooperate with air conduit tubing
forming the pneumatic circuit (not shown in Figure 7 for clarity) and to allow for the fastening of the end caps onto the
ends of the bed pipes for example by the use of elongate bolts 84 as seen in Figure 7. The Zeolite molecular sieve
material 48 is sandwiched longitudinally within the cylindrical pipe housing of each bed between a pair of porous mem-
branes 86, themselves sandwiched between a pair of porous backing plates 88. The sandwich of porous backing plates
88, porous membranes 86, and molecular sieve material 48 may be resiliently urged to one end of the bed by a resilient
biasing means such as helical spring 90. The porous membranes 86, which may be felt porous backing material or other
material to contain material of molecular sieve bed from passing through the openings of porous backing plates 88,
sized to cover the entire opening within the cylindrical beds. Porous backing plates 88 may be rigid plates having holes
drilled therethrough. The end caps 82 may be sealed onto the ends of the piping forming the bed housings by means
of O-rings 92.

[0040] Compressor 66, which may be a Thomas™ 8009DC compressor having its mounting plate removed and
adapted to rotate the head ports by 180 degrees, or a Thomas™ 7006 series compressor as depicted in Figure 8, may
be mounted into housing 60 by means of a resilient mounting plate 94 which may be of open cell high density foam or
Sorbothane™ or other dampening material. A further resilient mounting plate 96, which may also be of open cell high
density foam may be employed to mount valve housing 68 into housing 60. In the embodiment of Figure 7, valve and
manifold housing 68 includes a series of 7 Humphrey™ 310 series 24 volt DC stand-alone valves bolted into side-by-
side adjacent array by means of elongate bolts 98. As depicted in Figure 8, the valves may also be Humphrey™ HK5
valves.

[0041] Valve and manifold housing 68 has an array of valves mounted adjacently as a block 68a, and conveniently
disposed along the back side of the block is a reservoir and muffler manifold 68b. Air conduits lead into the muffler cavity,
which may be a bore formed in manifold 68b and filled with sound-dampening material, for example cellulose fibre, and
a conduit leads from the muffler to the compressor so as to supply air to the compressor. Further conduit then leads
from the compressor into the valve block 68a so as to supply compressed air to the supply valves. Thus as seen in
Figure 8, coupler 100 and its corresponding air conduit draw air from outside of the housing and feed it into muffler 102
shown in dotted outline. Muffler 102 may be accessed through end cap 104, which may be threadably mounted into the
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end of the muffler bore. Air from the air intake coupler 100 passes through muffler 102 in direction F so as to exit through
the muffler output coupler 106 and its corresponding air conduit which feeds air into compressor 66, and in particular,
into the compressor cylinder head 66a. Upon compression of the air by the operation of the compressor cylinder contained
within the compressor cylinder head housing 66a by the operation of motor 66b, air is compressed and output through
compressor output coupler 108 and its corresponding air conduit.

[0042] As better seen in Figure 8a, which illustrates the front face of valve block 68a, seven air conduit couplers are
provided. Without intending to be limiting in their arrangement, they are the bed 12 infeed coupler 110 between supply
valve 24 and bed 12, the common nitrogen vent coupler 112 which commonly vents from both nitrogen vent 26 and
nitrogen vent 42, the compressed air infeed coupler 114 from compressor 22, the bed 14 infeed coupler 116 between
bed 14 and supply valve 46, the bed 12 outfeed coupler 118 between bed 12 and control valve 28, bed 14 outfeed
coupler 120 between bed 14 and control valve 40, and the patient air flow coupler 122. These couplers are illustrated
in the diagram of Figure 11 which also illustrates the common venting of nitrogen vents 26 and 42 through vent line 124
and the removal of the pressure relief valve of Figure 3 as being unnecessary due to the switching on and off of compressor
22. Figure 11 also illustrates features of an alternative embodiment for valve and manifold housing 68, and in particular
valve and manifold housing 126 as illustrated in Figures 12-16.

[0043] Figure 11 also illustrates a further embodiment of the oxygen concentrator of the present invention. Rather
than using an adjustable flow splitter 32 or an adjustable needle valve 36, the proportion of oxygen-enriched air flow
flowing in direction D through conduit 34 is regulated by a pre-set optimized orifice 128 which then flows through a check
valve 130 into reservoir 132. Outflow from reservoir 132 is controlled by demand valve 134. The air flow then may split
between air flow to the patient along conduit 136 and air flow to a pressure sensor (not shown) along conduit 138. The
sensor on conduit 138 may then be employed to sense when a patient is demanding a surge release of oxygen-enriched
air from reservoir 132. Thus when the patient creates a drop in pressure in conduit 136 such as would be caused by
suction applied to conduit 136, the sensor detects the drop in pressure below a pre-set threshold and causes the processor
to trigger the release of the reserve of oxygen-enriched air contained within reservoir 132. In alternative embodiments,
the reservoir may be large enough to contain a sufficient supply of oxygen-enriched air for more than one inhalation on
demand by the patient through demand valve 134.

[0044] This embodimentis reflected also in Figures 12-16 which illustrate a bored reservoir 132 bored into the manifold
block 126b parallel to muffler 102. As with the muffler, the reservoir may be bored and sealed using a threaded end cap 104.
[0045] AsseeninFigures 16 and 163, itis intended to form part of the scope of the present invention that the molecular
sieve beds 12" and 14" may be curved rather than linear. For example, the beds 12" and 14" may be curved along their
length so as to better conformally fit about the waist of a user wearing them such as in Figure 10. End plates 69 may
be bolted through bolt holes 71 to the frame or casing of the housing or beds respectively to seal the ends of the beds.
The beds may be formed as a curved adjacent parallel pair of beds such as seen in Figure 16 or, consistent with the
previously described embodiments, be laterally spaced apart and parallel within a housing which would also then have
a correspondingly curved surface to facilitate ease and comfort of wearing the oxygen concentrator of the present
invention. In all such wearable embodiments, it may be that control switches such as the "on/off" switch, the air intake,
the end-user air flow outlet and the like are mounted within the carrying media, such as a back pack, fanny pack etc.,
so as to be exposed from one end of the housing and from one side of the carrying media. Thus as seen in Figure 10
the user has ease of access to the control functions and to the air flow outlet from which the air flow conduit extends for use.
[0046] As will be apparent to those skilled in the art in the light of the foregoing disclosure, many alterations and
modifications are possible in the practice of this invention without departing from the scope thereof. Accordingly, the
scope of the invention is to be construed in accordance with the substance defined by the following claims.

Claims

1. A gas concentrator for enriching a target component gas concentration and minimizing a waste component gas
concentration in a gas flow comprising:

an air compressor,

an air-tight first container in fluid communication with said compressor, through a first gas conduit, an air-tight
second container in fluid communication with said first container through a second gas conduit,

wherein said first container contains a molecular sieve bed for adsorbing a waste component gas,

a gas flow controller controlling a plurality of repeating cycles of sequential actuation of valves mounted to said
gas conduits, said valves sequentially regulating air flow through said conduits said gas flow controller and said
valves providing:

(a) means for first preventing gas flow between said first and second containers and allowing compressed
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gas from said compressor into said first container during a first gas pressurization phase, whereby said first
containeris pressurized to a threshold pressure level to create a gas packet having anincrementally enriched
target component gas concentration;

(b) means for sequentially next preventing gas flow into said first container from said compressor and
allowing gas flow from said first container into said second container during an air packet transfer phase,
wherein said gas packet is transferred to said second container;

(c) means for sequentially next preventing gas flow into said second container from said first container and
allowing gas to vent to atmosphere out from said first container through a vent valve of said first container;
(d) means for sequentially next allowing gas flow between said first and second containers from said second
container into said first container during an air packet counter-flow phase, wherein said gas packet flows
from said second container to said first container;

(e) means for sequentially next preventing gas flow venting from said first container through said vent valve
of said first container, and

(f) means for sequentially cycling said gas flow controller and said valves through said plurality of repeating
cycles of sequential actuation of said valves so as to incrementally increase said target component gas
concentration in said gas packet per cycle in said plurality of repeating cycles as said gas packet is shunted
back and forth between said first and second containers,

a gas flow conduit in fluid communication with said second container for delivering a portion of said gas packet
for an end use downstream.

The device of claim 1 wherein said target component gas is oxygen and wherein said waste component gas is
nitrogen.

The device of claim 2 wherein both said first and second containers contain molecular sieve beds and wherein said
second container is in fluid communication with said compressor through third conduit,

and wherein said gas flow controller, following said air packet transfer phase and following preventing gas flow into
said second container from said first container, allows compressed gas from said compressor into said second
container during a second gas pressurization phase, whereby said second container is pressurized to said threshold
pressure level,

and wherein said gas flow controller, following preventing said gas flow from venting from said first container through
said vent valve of said first container and following preventing gas flow between said first and second containers
during said first gas pressurization phase, allows gas to vent to atmosphere out from said second container through
a vent valve of said second container and prevents gas flow into said second container from said compressor.

The device of claim 3 wherein said gas flow controller is a processor cooperating with said compressor so as to
shut off said compressor when gas flow from said compressor into both said first and second containers is prevented,
and wherein both said processor and said compressor are battery powered by a battery, and wherein said first and
second containers, said conduits, said valves, said processor, said compressor and said battery are mounted in a
housing.

The device of claim 2 wherein said first container is an elongate hollow conduit and
wherein said molecular sieve bed is Zeolite.

The device of claim 3 wherein said first and second containers are elongate hollow conduits and wherein said
molecular sieve beds are Zeolite.

The device of claim 4 wherein said first and second containers are elongate hollow conduits and wherein said
molecular sieve beds are Zeolite and wherein said first and second containers are generally parallel and mounted

in said housing in parallel array.

The device of claim 7 wherein said array is spaced apart laterally relative to the length of said containers so as to
define a channel therebetween.

The device of claim 8 wherein said processor and said compressor are mounted in said channel.

The device of claim 9 further comprising a valve and manifold housing mounted in said channel, said valves mounted
to said valve and manifold housing, said valve and manifold housing having interconnecting manifolds for intercon-
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necting said valves to said first and second containers and said compressor via said gas conduits.

The device of claim 10 further comprising a gas reservoir in fluid communication with said gas flow splitter, said
reservoir for containing a reserve of said oxygen-enriched air for delivery to said end use, and wherein one of said
valves is a demand valve cooperating between said gas line and said reservoir for release of said reserve into said
gas line upon a triggering event triggering actuation of said demand valve.

The device of claim 11 further comprising a pressure sensor cooperating with said gas line, wherein said triggering
event is a drop in pressure in said gas line sensed by said pressure sensor, wherein said pressure sensor provides
a triggering signal to trigger said actuation of said demand valve upon detecting said drop in pressure.

The device of claim 12 wherein said drop in pressure is to a pre-set lower threshold pressure, below which said
pressure sensor provides said triggering signal.

The device of claim 11 wherein said compressor is run intermittently upon actuation signals from said processor so
as to only run when required.

The device of claim 2 wherein said end use is oxygen supply to an end user, and
wherein said first and second containers are elongate and curved along their length so as to conform to a body
shape of said end user when said oxygen concentrator is worn by said end user.

The device of claim 2 wherein said end use is oxygen supply to an end user and
wherein said oxygen concentrator is adapted to be worn by said end user.

The device of claim 4 wherein said end use is oxygen supply to an end user, and
wherein said first and second containers are elongate and curved along their length so as to conform to a body
shape of said end user when said oxygen concentrator is worn by said end user.

The device of claim 4 wherein said end use is oxygen supply to an end user and
wherein said oxygen concentrator is adapted to be worn by said end user.

The device of claim 1 wherein both said first and second containers contain molecular sieve beds and wherein said
second container is in fluid communication with said compressor through third conduit,

and wherein said gas flow controller, following said air packet transfer phase and following preventing gas flow into
said second container from said first container, allows compressed gas from said compressor into said second
container during a second gas pressurization phase, whereby said second container is pressurized to said threshold
pressure level,

and wherein said gas flow controller, following preventing said gas flow from venting from said first container through
said vent valve of said first container and following preventing gas flow between said first and second containers
during said first gas pressurization phase, allows gas to vent to atmosphere out from said second container through
a vent valve of said second container and prevents gas flow into said second container from said compressor.

The device of claim 19 wherein said gas flow controller is a processor cooperating with said compressor so as to
shut off said compressor when gas flow from said compressor into both said first and second containers is prevented,
and wherein both said processor and said compressor are battery powered by a battery, and wherein said first and
second containers, said conduits, said valves, said processor, said compressor and said battery are mounted in a
housing.

The device of claim 1 wherein said first container is an elongate hollow conduit.

The device of claim 19 wherein said first and second containers are elongate hollow conduits.

The device of claim 20 wherein said first and second containers are elongate hollow conduits and wherein said first
and second containers are generally parallel and mounted in said housing in parallel array.

The device of claim 23 wherein said array is spaced apart laterally relative to the length of said containers so as to
define a channel therebetween.

11
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The device of claim 24 wherein said processor and said compressor are mounted in said channel.

The device of claim 25 further comprising a valve and manifold housing mounted in said channel, said valves
mounted to said valve and manifold housing, said valve and manifold housing having interconnecting manifolds for
interconnecting said valves to said first and second containers and said compressor via said gas conduits.

The device of claim 26 further comprising a gas reservoir in fluid communication with said gas flow splitter, said
reservoir for containing a reserve of said target component gas-enriched air for delivery to said end use, and wherein
one of said valves is a demand valve cooperating between said gas line and said reservoir for release of said reserve
into said gas line upon a triggering event triggering actuation of said demand valve.

The device of claim 27 further comprising a pressure sensor cooperating with said gas line, wherein said triggering
event is a drop in pressure in said gas line sensed by said pressure sensor, wherein said pressure sensor provides
a triggering signal to trigger said actuation of said demand valve upon detecting said drop in pressure.

The device of claim 28 wherein said drop in pressure is to a pre-set lower threshold pressure, below which said
pressure sensor provides said triggering signal.

The device of claim 29 wherein said compressor is run intermittently upon actuation signals from said processor so
as to only run when required.

The device of claim 1 wherein said end use is oxygen supply to an end user, and
wherein said first and second containers are elongate and curved along their length so as to conform to a body
shape of said end user when said gas concentrator is worn by said end user.

The device of claim 1 wherein said end use is oxygen supply to an end user and
wherein said gas concentrator is adapted to be worn by said end user.

The device of claim 20 wherein said end use is oxygen supply to an end user, and
wherein said first and second containers are elongate and curved along their length so as to conform to a body
shape of said end user when said oxygen concentrator is worn by said end user.

The device of claim 20 wherein said end use is oxygen supply to an end user and
wherein said oxygen concentrator is adapted to be worn by said end user.

Method of increasing the concentration of a target component gas in a gas containing the target component gas
and a waste component gas comprising the steps of:

providing a gas compressor in fluid communication through a first gas conduit with an airtight first container,
providing a second container wherein said first container is in fluid communication with said second container
through a second gas conduit,

providing a molecular sieve bed mounted in said first container,

providing valves mounted to said gas conduits and a gas flow controller controlling actuation of said valves,
providing a further gas flow conduit in fluid communication with said second container for delivering a portion
of a gas packet of incrementally target component gas enriched gas to an end use downstream along said
further gas flow conduit,

controlling actuation of said valves so as to regulate air flow through said conduits to sequentially shunt said
gas packet back and forth between said first and second containers in repeating cycles, by:

(a) preventing gas flow between said first and second containers and allowing compressed gas from said
compressor into said first container during a first gas pressurization phase, whereby said first container is
pressurized to a threshold pressure level to create a packet of incrementally target component gas enriched
gas;

(b) preventing gas flow into said first container from said compressor and allowing gas flow from said first
containerinto said second container during a gas packet transfer phase, wherein said packet ofincrementally
target component gas enriched gas is transferred to said second container;

(c) preventing gas flow into said second container from said first container and allowing gas to vent to
atmosphere out from said first container through a vent valve of said first container;
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(d) allowing gas flow between said first and second containers from said second container into said first
container during a gas packet counter-flow phase,

wherein said packet of incrementally target component gas enriched air flows from said second container
to said first container; and,

(e) preventing gas flow venting from said first container through said vent valve of said first container.

36. The method of claim 35, wherein the method further includes providing a second molecular sieve bed mounted in

said second container and connecting said second container in fluid communication with said compressor through
a third gas conduit, and further controlling actuation of said valves so as to further, sequentially:

a. following said gas packet transfer phase and following preventing gas flow into said second container from
said first container, allow compressed gas from said compressor into said second container during a second
gas pressurization phase, whereby said second container is pressurized to said threshold pressure level; and
b. following preventing said gas flow from venting from said first container through said vent valve of said first
container and following preventing gas flow between said first and second containers during said first gas
pressurization phase, allow gas to vent from said second container through a vent valve of said second container
and preventing gas flow into said second container from said compressor.

37. The method of claim 36 wherein said gas flow controller is a processor cooperating with said compressor, further

38.

39.

comprising the step of shutting off said compressor while gas flow from said compressor into both said first and
second containers is prevented.

The method of claim 35 wherein said gas is air and said target component gas is oxygen.
The method of claim 38, wherein the method further includes providing a second molecular sieve bed mounted in

said second container and connecting said second container in fluid communication with said compressor through
a third conduit, and further controlling actuation of said valves to, further sequentially:

(a) following said gas packet transfer phase and following preventing gas flow into said second container from
said first container, allow compressed air from said compressor into said second container during a second gas
pressurization phase, whereby said second container is pressurized to said threshold pressure level; and

(b) following preventing said gas flow from venting from said first container through said vent valve of said first
container and following preventing gas flow between said first and second containers during said first gas
pressurization phase, allow air to vent to atmosphere out from said second container through a vent valve of
said second container and prevent air flow into said second container from said compressor.

40. The method of claim 39 wherein said gas flow controller is a processor cooperating with said compressor, further

comprising the step of shutting off said compressor while gas flow from said compressor into both said first and
second containers is prevented.

Patentanspriiche

1.

Gaskonzentrator zur Anreicherung einer Zielkomponenten-Gaskonzentration und zum Minimieren einer Abfallkom-
ponenten-Gaskonzentration in einem Gasstrom, umfassend:

einen Luftkompressor,

einen luftdichten ersten Behélter, der durch eine erste Gasleitung mit dem Kompressor in Fluidverbindung steht,
einen luftdichten zweiten Behalter, der durch eine zweite Gasleitung mit dem ersten Behalter in Fluidverbindung
steht,

wobei der erste Behalter ein Molekularsiebbett zum Adsorbieren eines Abfallkomponenten-Gases enthalt,
eine Gasstrom-Steuereinheit, die eine Mehrzahl von sich wiederholenden Zyklen einer Folge-Betatigung von
in den Gasleitungen angebrachten Ventilen steuert, wobei die Ventile einen Luftstrom durch die Leitungen in
einer Folge regulieren, wobei die Gasstrom-Steuereinheit und die Ventile liefern:

(a) Einrichtungen, um als erstes wahrend einer ersten Gasdruckerhéhungsphase einen Gasstrom zwischen

dem ersten und dem zweiten Behalter zu verhindern und komprimiertes Gas aus dem Kompressor in den
ersten Behalter zu lassen, wodurch der Druck im ersten Behalter bis zu einem Schwellendruckpegel erhéht
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wird, um ein Gaspaket zu erzeugen, das eine schrittweise angereicherte Zielkomponenten-Gaskonzentra-
tion aufweist;

(b) Einrichtungen, um als nachstes in der Folge wahrend einer Luftpaketiiberflihrungsphase einen Gasstrom
aus dem Kompressor in den ersten Behalter zu verhindern und einen Gasstrom aus dem ersten Behélter
in den zweiten Behalter zu lassen, wobei das Gaspaket zum zweiten Behalter (berfiihrt wird,

(c) Einrichtungen, um als ndchstes in der Folge einen Gasstrom aus dem ersten Behalter in den zweiten
Behalter zu verhindern und Gas durch ein Entliftungsventil des ersten Behalters aus dem ersten Behalter
heraus zur Atmosphéare entweichen zu lassen;

(d) Einrichtungen, um als nachstes in der Folge wahrend einer Luftpaketgegenstromphase einen Gasstrom
zwischen dem ersten und dem zweiten Behélter aus dem zweiten Behalter in den ersten Behalter zu lassen,
wobei das Gaspaket aus dem zweiten Behalter zum ersten Behalter stromt;

(e) Einrichtungen, um als nachstes in der Folge ein Entweichen eines Gasstroms durch das Entliftungsventil
des ersten Behalters aus dem ersten Behalter zu verhindern, und

(f) Einrichtungen, um die Gasstrom-Steuereinheit und die Ventile in der Folge periodisch wiederkehrend
durch die Mehrzahl von sich wiederholenden Folgebetatigungszyklen der Ventile zu fihren, so dass die
Zielkomponenten-Gaskonzentration im Gaspaket pro Zyklus in der Mehrzahl von sich wiederholenden
Zyklen schrittweise vergroRert wird, wahrend das Gaspaket zwischen dem ersten und dem zweiten Behalter
vor und zurlick verschoben wird,

eine Gasstromleitung in Fluidverbindung mit dem zweiten Behalter, um einen Teil des Gaspakets flr einen
Endverbrauch stromabwarts abzugeben.

Vorrichtung nach Anspruch 1, bei welcher das Zielkomponenten-Gas Sauerstoff ist, und bei welcher das Abfallkom-
ponenten-Gas Stickstoff ist.

Vorrichtung nach Anspruch 2, bei welcher sowohl der erste und der zweite Behalter ein Molekularsiebbett enthalten,
und bei welcher der zweite Behéalter durch eine dritte Leitung mit dem Kompressor in Fluidverbindung steht,

und bei welcher die Gasstrom-Steuereinheit, im Anschluss an die Luftpaketiberfihrungsphase und im Anschluss
an ein Verhindern des Gasstroms aus dem ersten Behalter in den zweiten Behalter, wahrend einer zweiten Gas-
druckerhéhungsphase komprimiertes Gas aus dem Kompressor in den zweiten Behalter 1&sst, wodurch der Druck
im zweiten Behalter auf den Schwellendruckpegel erhéht wird,

und bei welcher die Gasstrom-Steuereinheit, im Anschluss an ein Verhindern des Entweichens des Gasstroms
durch das Entliftungsventil des ersten Behalters aus dem ersten Behalter und im Anschluss an ein Verhindern
eines Gasstroms zwischen dem ersten und dem zweiten Behalter wahrend der ersten Gasdruckerh6hungsphase,
Gas durch ein Entliftungsventil des zweiten Behélters aus dem zweiten Behéalter heraus zur Atmosphére entweichen
I&sst und einen Gasstrom aus dem Kompressor in den zweiten Behalter verhindert.

Vorrichtung nach Anspruch 3, bei welcher die Gasstrom-Steuereinheit ein Prozessor ist, der mit dem Kompressor
zusammenwirkt, so dass der Kompressor abgestellt wird, wenn ein Gasstrom aus dem Kompressor in sowohl den
ersten und den zweiten Behalter verhindert wird, und bei welcher sowohl der Prozessor und der Kompressor durch
eine Batterie batteriegetrieben sind, und bei welcher der erste und der zweite Behalter, die Leitungen, die Ventile,
der Prozessor, der Kompressor und die Batterie in einem Gehause angebracht sind.

Vorrichtung nach Anspruch 2, bei welcher der erste Behalter eine langgestreckte hohle Réhre ist und bei welcher
das Molekularsiebbett Zeolith ist.

Vorrichtung nach Anspruch 3, bei welcher der erste und der zweite Behalter langgestreckte hohle Rdhren sind, und
bei welcher die Molekularsiebbetten Zeolith sind.

Vorrichtung nach Anspruch 4, bei welcher der erste und der zweite Behalter langgestreckte hohle Réhren sind, und
bei welcher die Molekularsiebbetten Zeolith sind, und bei welcher der erste und der zweite Behélter allgemein

parallel und in paralleler Anordnung in dem Gehause angebracht sind.

Vorrichtung nach Anspruch 7, bei welcher die Anordnung in seitlicher Richtung bezogen auf die Ladnge der Behalter
im Abstand angeordnet ist, so dass dazwischen ein Kanal gebildet wird.

Vorrichtung nach Anspruch 8, bei welcher der Prozessor und der Kompressor in dem Kanal angebracht sind.
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Vorrichtung nach Anspruch 9, weiter umfassend ein in dem Kanal angebrachtes Ventil- und Verteilergehause, wobei
die Ventile indem Ventil- und Verteilergehduse angebracht sind, wobei das Ventil- und Verteilergehduse verbindende
Verteiler aufweist, um die Ventile durch die Gasleitungen mit dem ersten und dem zweiten Behalter und dem
Kompressor zu verbinden.

Vorrichtung nach Anspruch 10, weiter umfassend einen Gasspeicher in Fluidverbindung mit dem Gasstromteiler,
wobei der Speicher zur Aufnahme einer Reserve der mit Sauerstoff angereicherten Luft zur Abgabe an den End-
verbrauch dient, und bei welcher eines der Ventile ein zwischen der Gasleitung und dem Speicher wirkendes
Anforderungsventil ist, zur Freigabe der Reserve in die Gasleitung auf ein auslésendes Ereignis hin, das eine
Betatigung des Anforderungsventils ausldst.

Vorrichtung nach Anspruch 11, weiter umfassend einen mit der Gasleitung zusammenwirkenden Drucksensor, bei
welcher das auslésende Ereignis ein vom Drucksensor erfasster Druckabfall in der Gasleitung ist, bei welcher der
Drucksensor ein auslésendes Signal liefert, um auf eine Erfassung des Druckabfalls hin die Betatigung des Anfor-
derungsventils auszuldsen.

Vorrichtung nach Anspruch 12, bei welcher der Druckabfall bis zu einem voreingestellten unteren Schwellendruck
erfolgt, unterhalb von welchem der Drucksensor das auslésende Signal liefert.

Vorrichtung nach Anspruch 11, bei welcher der Kompressor intermittierend auf Betatigungssignale von dem Pro-
zessor hin in Betrieb genommen wird, so dass er nur lauft, wenn es erforderlich ist.

Vorrichtung nach Anspruch 2, bei welcher der Endverbrauch eine Sauerstoffzufuhr zu einem Endverbraucher ist,
und bei welcher der erste und der zweite Behalter langgestreckt und entlang ihrer Ladnge gekriimmt sind, so dass
sie einer Korperform des Endverbrauchers entsprechen, wenn der Sauerstoffkonzentrator vom Endverbraucher
getragen wird.

Vorrichtung nach Anspruch 2, bei welcher der Endverbrauch eine Sauerstoffzufuhr zu einem Endverbraucher ist,
und bei welcher der Sauerstoffkonzentrator angepasst ist, um vom Endverbraucher getragen zu werden.

Vorrichtung nach Anspruch 4, bei welcher der Endverbrauch eine Sauerstoffzufuhr zu einem Endverbraucher ist,
und bei welcher der erste und der zweite Behalter langgestreckt und entlang ihrer Lange gekrimmt sind, so dass
sie einer Korperform des Endverbrauchers entsprechen, wenn der Sauerstoffkonzentrator vom Endverbraucher
getragen wird.

Vorrichtung nach Anspruch 4, bei welcher der Endverbrauch eine Sauerstoffzufuhr zu einem Endverbraucher ist,
und bei welcher der Sauerstoffkonzentrator angepasst ist, um vom Endverbraucher getragen zu werden.

Vorrichtung nach Anspruch 1, bei welcher sowohl der erste und der zweite Behalter Molekularsiebbetten enthalten,
und bei welcher der zweite Behalter durch eine dritte Leitung mit dem Kompressor in Fluidverbindung steht,

und bei welcher die Gasstrom-Steuereinheit, im Anschluss an die Luftpaketlberfiihrungsphase und im Anschluss
an ein Verhindern eines Gasstroms aus dem ersten Behalter in den zweiten Behalter, wahrend einer zweiten
Gasdruckerhéhungsphase komprimiertes Gas aus dem Kompressor in den zweiten Behalter 1asst, wodurch der
Druck im zweiten Behalter auf den Schwellendruckpegel erhéht wird,

und bei welcher die Gasstrom-Steuereinheit, im Anschluss an ein Verhindern eines Entweichens des Gasstroms
durch das Entliftungsventil des ersten Behalters aus dem ersten Behalter und im Anschluss an ein Verhindern
eines Gasstroms zwischen dem ersten und dem zweiten Behalter wahrend der ersten Gasdruckerh6hungsphase,
Gas durch ein Entliftungsventil des zweiten Behalters aus dem zweiten Behalter heraus zur Atmosphére entweichen
lasst und einen Gasstrom aus dem Kompressor in den zweiten Behélter verhindert.

Vorrichtung nach Anspruch 19, bei welcher die Gasstrom-Steuereinheit ein Prozessor ist, der mit dem Kompressor
zusammenwirkt, so dass der Kompressor abgestellt wird, wenn ein Gasstrom aus dem Kompressor in sowohl den
ersten und den zweiten Behalter verhindert wird, und bei.welcher sowohl der Prozessor und der Kompressor durch
eine Batterie batteriegetrieben sind, und bei welcher der erste und der zweite Behalter, die Leitungen, die Ventile,
der Prozessor, der Kompressor und die Batterie in einem Gehause angebracht sind.

Vorrichtung nach Anspruch 1, bei welcher der erste Behélter eine langgestreckte hohle Rohre ist.
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Vorrichtung nach Anspruch 19, bei welcher der erste und der zweite Behalter langgestreckte hohle Réhren sind.

Vorrichtung nach Anspruch 20, bei welcher der erste und der zweite Behalter langgestreckte hohle Réhren sind,
und bei welcher der erste und der zweite Behalter allgemein parallel und in paralleler Anordnung in dem Gehéuse
angebracht sind.

Vorrichtung nach Anspruch 23, bei welcher die Anordnung in seitlicher Richtung bezogen auf die Lange der Behalter
im Abstand angeordnet ist, so dass dazwischen ein Kanal gebildet wird.

Vorrichtung nach Anspruch 24, bei welcher der Prozessor und der Kompressor in dem Kanal angebracht sind.

Vorrichtung nach Anspruch 25, weiter umfassend ein in dem Kanal angebrachtes Ventil- und Verteilergehause,
wobei die Ventile in dem Ventil- und Verteilergehduse angebracht sind, wobei das Ventil- und Verteilergehduse
verbindende Verteiler aufweist, um die Ventile durch die Gasleitungen mit dem ersten und dem zweiten Behalter
und dem Kompressor zu verbinden.

Vorrichtung nach Anspruch 26, weiter umfassend einen Gasspeicher in Fluidverbindung mit dem Gasstromteiler,
wobei der Speicher zur Aufnahme einer Reserve der mit dem Zielkomponenten-Gas angereicherten Luft zur Abgabe
an den Endverbrauch dient, und bei welcher eines der Ventile ein zwischen der Gasleitung und dem Speicher
wirkendes Anforderungsventil ist, zur Freigabe der Reserve in die Gasleitung auf ein auslésendes Ereignis hin, das
eine Betatigung des Anforderungsventils ausldst.

Vorrichtung nach Anspruch 27, weiter umfassend einen mit der Gasleitung zusammenwirkenden Drucksensor, bei
welcher das auslésende Ereignis ein vom Drucksensor erfasster Druckabfall in der Gasleitung ist, bei welcher der
Drucksensor ein auslésendes Signal liefert, um auf eine Erfassung des Druckabfalls hin die Betatigung des Anfor-
derungsventils auszuldsen.

Vorrichtung nach Anspruch 28, bei welcher der Druckabfall bis zu einem voreingestellten unteren Schwellendruck
erfolgt, unterhalb von welchem der Drucksensor das auslésende Signal liefert.

Vorrichtung nach Anspruch 29, bei welcher der Kompressor intermittierend auf Betatigungssignale von dem Pro-
zessor hin in Betrieb genommen wird, so dass er nur lauft, wenn es erforderlich ist.

Vorrichtung nach Anspruch 1, bei welcher der Endverbrauch eine Sauerstoffzufuhr zu einem Endverbraucher ist,
und bei welcher der erste und der zweite Behalter langgestreckt und entlang ihrer Ladnge gekriimmt sind, so dass
sie einer Korperform des Endverbrauchers entsprechen, wenn der Sauerstoffkonzentrator vom Endverbraucher
getragen wird.

Vorrichtung nach Anspruch 1, bei welcher der Endverbrauch eine Sauerstoffzufuhr zu einem Endverbraucher ist,
und bei welcher der Sauerstoffkonzentrator angepasst ist, um vom Endverbraucher getragen zu werden.

Vorrichtung nach Anspruch 20, bei welcher der Endverbrauch eine Sauerstoffzufuhr zu einem Endverbraucher ist,
und bei welcher der erste und der zweite Behalter langgestreckt und entlang ihrer Ladnge gekriimmt sind, so dass
sie einer Korperform des Endverbrauchers entsprechen, wenn der Sauerstoffkonzentrator vom Endverbraucher
getragen wird.

Vorrichtung nach Anspruch 20, bei welcher der Endverbrauch eine Sauerstoffzufuhr zu einem Endverbraucher ist,
und bei welcher der Sauerstoffkonzentrator angepasst ist, um vom Endverbraucher getragen zu werden.

Verfahren zur Erh6hung der Konzentration eines
Zielkomponenten-Gases in einem Gas, welches das Zielkomponenten-Gas und ein Abfallkomponenten-Gas enthalt,
umfassend die Schritte:

Bereitstellen eines Gaskompressors, der durch eine erste Gasleitung mit einem luftdichten ersten Behalter in
Fluidverbindung steht,

Bereitstellen eines zweiten Behalters, wobei der erste Behalter durch eine zweite Gasleitung mit dem zweiten
Behalter in Fluidverbindung steht,

Bereitstellen eines im ersten Behélter angebrachten Molekularsiebbetts,
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Bereitstellen von in den Gasleitungen angebrachten Ventilen, sowie von einer die Betétigung der Ventile steu-
ernden Gasstrom-Steuereinheit,

Bereitstellen einer weiteren Gasstromleitung in Fluidverbindung mit dem zweiten Behalter, um einen Teil eines
Gaspakets von schrittweise mit Zielkomponenten-Gas angereichertem Gas stromabwarts entlang der weiteren
Gasstromleitung an einen Endverbrauch abzugeben,

Steuern einer Betatigung der Ventile, so dass ein Luftstrom durch die Leitungen reguliert wird, um das Gaspaket
in sich wiederholenden Zyklen in einer Folge zwischen dem ersten und dem zweiten Behélter vor und zurlick
zu verschieben, indem:

(a) man wahrend einer ersten Gasdruckerhéhungsphase einen Gasstrom zwischen dem ersten und dem
zweiten Behalter verhindert und komprimiertes Gas aus dem Kompressor in den ersten Behalter Iasst,
wodurch der Druck im ersten Behalter auf einen Schwellendruckpegel erhéht wird, um ein Paket von schritt-
weise mit Zielkomponenten-Gas angereichertem Gas zu erzeugen;

(b) man wahrend einer Gaspaketiiberflihrungsphase einen Gasstrom aus dem Kompressor in den ersten
Behalter verhindert und einen Gasstrom aus dem ersten Behalter in den zweiten Behélter lasst, wobei das
Paket von schrittweise mit Zielkomponenten-Gas angereichertem Gas zum zweiten Behalter tberfuhrt wird;
(c) man einen Gasstrom aus dem ersten Behalter in den zweiten Behalter lasst und Gas durch ein Entliif-
tungsventil des ersten Behélters aus dem ersten Behalter heraus zur Atmosphéare entweichen lasst;

(d) man wahrend einer Gaspaketgegenstromphase einen Gasstrom zwischen dem ersten und dem zweiten
Behalter aus dem zweiten Behalter in den ersten Behalter lasst, wobei das Paket von schrittweise mit
Zielkomponenten-Gas angereicherter Luft aus dem zweiten Behalter zum ersten Behalter strémt; und

(e) man verhindert, dass ein Gasstrom durch das Entlliftungsventil des ersten Behalters aus dem ersten
Behalter entweicht.

36. Verfahren nach Anspruch 35, bei welchem das Verfahren weiter einschlie3t: Bereitstellen eines im zweiten Behalter
angebrachten Molekularsiebbetts und Verbinden des zweiten Behalters durch eine dritte Gasleitung in Fluidverbin-
dung mit dem Kompressor, und weiter Steuern einer Betatigung der Ventile, so dass weiter in Folge:

a. im Anschluss an die Gaspaketlberfiihrungsphase und im Anschluss an ein Verhindern eines Gasstroms aus
dem ersten Behalter in den zweiten Behalter man wahrend einer zweiten Gasdruckerhéhungsphase kompri-
miertes Gas aus dem Kompressor in den zweiten Behalter lasst, wodurch der Druck im zweiten Behalter auf
den Schwellendruckpegel erhdht wird; und

b. im Anschluss an ein Verhindern eines Entweichens des Gasstroms durch das Entliftungsventil des ersten
Behalters aus dem ersten Behalter und im Anschluss an ein Verhindern eines Gasstroms zwischen dem ersten
und dem zweiten Behalter man wahrend der ersten Gasdruckerhéhungsphase Gas durch ein Entliftungsventil
des zweiten Behalters aus dem zweiten Behalter entweichen lasst und einen Gasstrom aus dem Kompressor
in den zweiten Behalter verhindert.

37. Verfahren nach Anspruch 36, bei welchem die Gasstrom-Steuereinheit ein mit dem Kompressor zusammenwirken-
der Prozessor ist, weiter umfassend den Schritt eines Abstellens des Kompressors, wahrend ein Gasstrom aus
dem Kompressor in sowohl den ersten und den zweiten Behalter verhindert wird.

38. Verfahren nach Anspruch 35, bei welchem das Gas Luft ist und das Zielkomponenten-Gas Sauerstoff ist.

39. Verfahren nach Anspruch 38, bei welchem das Verfahren weiter einschlie3t: Bereitstellen eines im zweiten Behalter
angebrachten Molekularsiebbetts und Verbinden des zweiten Behalters durch eine dritte Leitung in Fluidverbindung
mit dem Kompressor, und weiter Steuern einer Betatigung der Ventile, um weiter in Folge:

(a) im Anschluss an die Gaspaketlberfiihrungsphase und im Anschluss an ein Verhindern eines Gasstroms
aus dem ersten Behalterin den zweiten Behalterwahrend einer zweiten Gasdruckerhéhungsphase komprimierte
Luft aus dem Kompressor in den zweiten Behalter zu lassen, wodurch der Druck im zweiten Behalter auf den
Schwellendruckpegel erhéht wird; und

(b) im Anschluss an ein Verhindern eines Entweichens des Gasstroms durch das Entliftungsventil des ersten
Behalters aus dem ersten Behalter und im Anschluss an ein Verhindern eines Gasstroms zwischen dem ersten
und dem zweiten Behalter wahrend der ersten Gasdruckerhéhungsphase Luft durch ein Entliftungsventil des
zweiten Behalters aus dem zweiten Behalter heraus zur Atmsphare entweichen zu lassen und einen Luftstrom
aus dem Kompressor in den zweiten Behalter zu verhindern.
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40. Verfahren nach Anspruch 39, bei welchem die Gasstrom-Steuereinheit ein mit dem Kompressor zusammenwirken-
der Prozessor ist, weiter umfassend den Schritt eines Abstellens des Kompressors, wahrend ein Gasstrom aus
dem Kompressor in sowohl den ersten und den zweiten Behalter verhindert wird.

Revendications

1. Concentrateur de gaz destiné a enrichir une concentration de gaz d’'un composant cible et minimiser une concen-
tration de gaz d’'un composant perdu, dans un courant gazeux, comprenant :

un compresseur d’air,

un premier conteneur étanche en communication fluide avec ledit compresseur par l'intermédiaire d’'une pre-
miére conduite de gaz, un deuxieme conteneur étanche en communication fluide avec ledit premier conteneur
par I'intermédiaire d’une deuxiéme conduite de gaz,

dans lequel ledit premier conteneur contient un lit formant tamis moléculaire destiné a adsorber le gaz d'un
composant perdu,

un contréleur de courant gazeux commandant une pluralité de cycles répétés de manoeuvre séquentielle de
soupapes montées sur lesdites conduites de gaz, lesdites soupapes régulant séquentiellement la circulation
de I'air dans lesdites conduites, ledit contréleur de courant gazeux et lesdites soupapes procurant :

(a) un moyen pour empécher d’abord le passage du courant gazeux entre lesdits premier et deuxieme
conteneurs et pour autoriser le passage de gaz comprimé entre ledit compresseur et ledit premier conteneur
pendant une premiére phase de mise en pression du gaz, grace a quoi ledit premier conteneur est mis en
pression a un niveau de pression seuil pour créer une masse gazeuse dont la concentration en gaz du
composant cible est enrichie de fagon incrémentielle ;

(b) un moyen pour ensuite empécher séquentiellement le passage du courant gazeux entre ledit compres-
seur et ledit premier conteneur et pour autoriser le passage du courant gazeux entre ledit premier conteneur
et ledit deuxiéme conteneur pendant une phase de transfert de la masse d’air, dans lequel ladite masse
gazeuse est transférée vers ledit deuxiéme conteneur ;

(c) un moyen pour ensuite empécher séquentiellement le passage du courant gazeux entre ledit premier
conteneur et ledit deuxieme conteneur et pour autoriser I'’évacuation du gaz du dit premier conteneur vers
I'atmosphére par I'intermédiaire d’'une soupape d’aération du dit premier conteneur ;

(d) un moyen pour ensuite autoriser séquentiellement le passage du courant gazeux entre lesdits premier
et deuxiéme conteneurs, a savoir entre ledit deuxiéme conteneur et ledit premier conteneur, pendant une
phase de circulation a contre-courant de la masse d’air, dans lequel ladite masse gazeuse circule entre
ledit deuxiéme conteneur et ledit premier conteneur ;

(e) un moyen pour ensuite empécher séquentiellement la mise a I'air libre du courant gazeux du dit premier
conteneur par I'intermédiaire de ladite soupape d’aération du dit premier conteneur, et

(f) un moyen pour faire fonctionner séquentiellement ledit contréleur de courant gazeux et lesdites soupapes
selon ladite pluralité de cycles répétés de manoeuvre séquentielle des dites soupapes de fagon a augmenter
de facon incrémentielle ladite concentration de gaz du composant cible dans ladite masse gazeuse pour
chaque cycle dans ladite pluralité de cycles répétés au fur et a mesure que ladite masse gazeuse est
dérivée alternativement entre lesdits premier et deuxiéme conteneurs,

une conduite de courant gazeux en communication fluide avec ledit deuxieme conteneur pour délivrer une
partie de ladite masse gazeuse pour une utilisation finale en aval.

2. Dispositif selon la revendication 1 dans lequel ledit gaz du composant cible est de I'oxygéne et dans lequel ledit
gaz du composant perdu est de I'azote.

3. Dispositif selon la revendication 2 dans lequel lesdits premier et deuxieme conteneurs contiennent tous deux des
lits formant tamis moléculaire et dans lequel ledit deuxiéme conteneur est en communication fluide avec ledit
compresseur par I'intermédiaire d’une troisieme conduite,
et dans lequel ledit contréleur de courant gazeux, a l'issue de ladite phase de transfert de la masse d’air et aprés
avoir empéché la circulation du courant gazeux entre ledit premier conteneur et ledit deuxiéme conteneur, autorise
la circulation du gaz comprimé entre ledit compresseur et ledit deuxiéme conteneur pendant une deuxiéme phase
de mise en pression du gaz, grace a quoi ledit deuxiéme conteneur est mis en pression au dit niveau de pression seuil,
et dans lequel ledit contrdleur de courant gazeux, aprés avoir empéché la mise a I'air libre du courant gazeux du
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dit premier conteneur par'intermédiaire de ladite soupape d’aération du dit premier conteneur et aprés avoirempéché
la circulation du courant gazeux entre lesdits premier et deuxiéme conteneurs pendant ladite premiere phase de
mise en pression du gaz, autorise la mise a I'air libre vers I'atmosphére du gaz du dit deuxieme conteneur par
l'intermédiaire d’'une soupape d’aération du dit deuxiéme conteneur et empéche la circulation du courant gazeux
entre ledit compresseur et ledit deuxieme conteneur.

Dispositif selon la revendication 3 dans lequel ledit contréleur de courant gazeux est un processeur coopérant avec
ledit compresseur de fagon a arréter ledit compresseur lorsque la circulation du courant gazeux est empéchée entre
ledit compresseur et lesdits premier et deuxieme conteneurs, et dans lequel ledit processeur et ledit compresseur
sont tous deux alimentés par une pile, et dans lequel lesdits premier et deuxieme conteneurs, lesdites conduites,
lesdites soupapes, ledit processeur, ledit compresseur et ladite pile sont montés dans un boitier.

Dispositif selon la revendication 2 dans lequel ledit premier conteneur est une conduite creuse allongée et dans
lequel ledit lit formant tamis moléculaire est formé de zéolite.

Dispositif selon la revendication 3 dans lequel lesdits premier et deuxieme conteneurs sont des conduites creuses
allongées et dans lequel lesdits lits formant tamis moléculaire sont formés de zéolite.

Dispositif selon la revendication 4 dans lequel lesdits premier et deuxieme conteneurs sont des conduites creuses
allongées et dans lequel lesdits lits formant tamis moléculaire sont formés de zéolite et dans lequel lesdits premier
et deuxieme conteneurs sont généralement paralléles et montés selon un réseau paralléle dans ledit boitier.

Dispositif selon la revendication 7 dans lequel ledit réseau est décalé latéralement par rapport a la direction des
dits conteneurs de fagon a définir un canal entre ceux-ci.

Dispositif selon la revendication 8 dans lequel ledit processeur et ledit compresseur sont montés dans ledit canal.

Dispositif selon la revendication 9 comprenant en outre un boitier de soupape et de collecteur monté dans ledit
canal, lesdites soupapes étant montées sur ledit boitier de soupape et de collecteur, ledit boitier de soupape et de
collecteur étant muni de collecteurs d’interconnexion pour interconnecter lesdites soupapes aux dits premier et
deuxiéme conteneurs et au dit compresseur via lesdites conduites de gaz.

Dispositif selon la revendication 10 comprenant en outre un réservoir de gaz en communication fluide avec ledit
dispositif de séparation de courant gazeux, ledit réservoir étant congu pour contenir une réserve du dit air enrichi
en oxygene destiné a ladite utilisation finale, et dans lequel 'une des dites soupapes est une soupape d’admission
a la demande coopérant entre ladite canalisation de gaz et ledit réservoir pour libérer ladite réserve dans ladite
canalisation de gaz lors de la survenance d’'un événement déclencheur qui actionne ladite soupape d’admission a
la demande.

Dispositif selon la revendication 11 comprenant en outre un capteur de pression coopérant avec ladite canalisation
de gaz, dans lequel ledit événement déclencheur est une chute de pression dans ladite canalisation de gaz, détectée
par ledit capteur de pression, dans lequel ledit capteur de pression fournit un signal de déclenchement pour dé-
clencher ladite manoeuvre de ladite soupape d’admission a la demande aprés détection de ladite chute de pression.

Dispositif selon la revendication 12 dans lequel ladite chute de pression atteint une valeur de pression prédéfinie
constituant le seuil inférieur au-dessous duquel ledit capteur de pression fournit ledit signal de déclenchement.

Dispositif selon la revendication 11 dans lequel ledit compresseur est mis en marche de fagon intermittente par les
signaux de déclenchement du dit processeur de fagon a ne fonctionner que lorsque c’est nécessaire.

Dispositif selon la revendication 2 dans lequel ladite utilisation finale est une fourniture d’oxygéne a un utilisateur
final, et dans lequel lesdits premier et deuxi€me conteneurs sont allongés et incurvés sur leur longueur de fagon a

épouser la forme du corps du dit utilisateur final lorsque celui-ci porte ledit concentrateur d’oxygéne.

Dispositif selon la revendication 2 dans lequel ladite utilisation finale est la fourniture d’oxygéne a un utilisateur final
et dans lequel ledit concentrateur d’'oxygéne est congu pour étre porté par ledit utilisateur final.

Dispositif selon la revendication 4 dans lequel ladite utilisation finale est une fourniture d’oxygéne a un utilisateur
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final, et dans lequel lesdits premier et deuxi€me conteneurs sont allongés et incurvés sur leur longueur de fagon a
épouser la forme du corps du dit utilisateur final lorsque celui-ci porte ledit concentrateur d’'oxygéne.

Dispositif selon la revendication 4 dans lequel ladite utilisation finale est la fourniture d’oxygéne a un utilisateur final
et dans lequel ledit concentrateur d’'oxygéne est congu pour étre porté par ledit utilisateur final.

Dispositif selon la revendication 1 dans lequel lesdits premier et deuxieme conteneurs contiennent tous deux des
lits formant tamis moléculaire et dans lequel ledit deuxiéme conteneur est en communication fluide avec ledit
compresseur par l'intermédiaire d’'une troisieme conduite,

et dans lequel ledit contréleur de courant gazeux, a I'issue de ladite phase de transfert de la masse d’air et aprées
avoir empéché la circulation du courant gazeux entre ledit premier conteneur et ledit deuxi€me conteneur, autorise
la circulation du gaz comprimé entre ledit compresseur et ledit deuxieme conteneur pendant une deuxiéme phase
de mise en pression du gaz, grace a quoi ledit deuxi€éme conteneur est mis en pression au dit niveau de pression seuil,
et dans lequel ledit contréleur de courant gazeux, aprés avoir empéché la mise a l'air libre du courant gazeux du
dit premier conteneur par'intermédiaire de ladite soupape d’aération du dit premier conteneur et aprés avoirempéché
la circulation du courant gazeux entre lesdits premier et deuxiéme conteneurs pendant ladite premiere phase de
mise en pression du gaz, autorise la mise a I'air libre vers I'atmosphére du gaz du dit deuxieme conteneur par
l'intermédiaire d’'une soupape d’aération du dit deuxieme conteneur et empéche la circulation du courant gazeux
entre ledit compresseur et ledit deuxieme conteneur.

Dispositif selon la revendication 19 dans lequel ledit contréleur de courant gazeux est un processeur coopérant
avec ledit compresseur de fagon a arréter ledit compresseur lorsque la circulation du courant gazeux est empéchée
entre ledit compresseur et lesdits premier et deuxiéme conteneurs, et dans lequel ledit processeur et ledit compres-
seur sont tous deux alimentés par une pile, et dans lequel lesdits premier et deuxiéme conteneurs, lesdites conduites,
lesdites soupapes, ledit processeur, ledit compresseur et ladite pile sont montés dans un boitier.

Dispositif selon la revendication 1 dans lequel ledit premier conteneur est une conduite creuse allongée.

Dispositif selon la revendication 19 dans lequel lesdits premier et deuxieéme conteneurs sont des conduites creuses
allongées.

Dispositif selon la revendication 20 dans lequel lesdits premier et deuxieme conteneurs sont des conduites creuses
allongées et dans lequel lesdits premier et deuxieme conteneurs sont généralement paralléles et montés selon un
réseau paralléle dans ledit boitier.

Dispositif selon la revendication 23 dans lequel ledit réseau est décalé latéralement par rapport a la direction des
dits conteneurs de fagon a définir un canal entre ceux-ci.

Dispositif selon la revendication 24 dans lequel ledit processeur et ledit compresseur sont montés dans ledit canal.

Dispositif selon la revendication 25 comprenant en outre un boitier de soupape et de collecteur monté dans ledit
canal, lesdites soupapes étant montées sur ledit boitier de soupape et de collecteur, ledit boitier de soupape et de
collecteur étant muni de collecteurs d’interconnexion pour interconnecter lesdites soupapes aux dits premier et
deuxieme conteneurs et au dit compresseur via lesdites conduites de gaz.

Dispositif selon la revendication 26 comprenant en outre un réservoir de gaz en communication fluide avec ledit
dispositif de séparation de courant gazeux, ledit réservoir étant congu pour contenir une réserve du dit air enrichi
en gaz du composant cible destiné a ladite utilisation finale, et dans lequel 'une desdites soupapes est une soupape
d’admission a la demande coopérant entre ladite canalisation de gaz et ledit réservoir pour libérer ladite réserve
dans ladite canalisation de gaz lors de la survenance d’'un événement déclencheur qui actionne ladite soupape
d’admission a la demande.

Dispositif selon la revendication 27 comprenant en outre un capteur de pression coopérant avec ladite canalisation
de gaz, dans lequel ledit événement déclencheur est une chute de pression dans ladite canalisation de gaz, détectée
par ledit capteur de pression, dans lequel ledit capteur de pression fournit un signal de déclenchement pour dé-
clencher ladite manoeuvre de ladite soupape d’admission a la demande aprés détection de ladite chute de pression.

Dispositif selon la revendication 28 dans lequel ladite chute de pression atteint une valeur de pression prédéfinie
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constituant le seuil inférieur au-dessous duquel ledit capteur de pression fournit ledit signal de déclenchement

Dispositif selon la revendication 29 dans lequel ledit compresseur est mis en marche de fagon intermittente par les
signaux de déclenchement du dit processeur de fagon a ne fonctionner que lorsque c’est nécessaire.

Dispositif selon la revendication 1 dans lequel ladite utilisation finale est une fourniture d’oxygéne a un utilisateur
final et dans lequel lesdits premier et deuxi€me conteneurs sont allongés et incurvés sur leur longueur de fagon a
épouser la forme du corps du dit utilisateur final lorsque celui-ci porte ledit concentrateur de gaz.

Dispositif selon la revendication 1 dans lequel ladite utilisation finale est la fourniture d’oxygéne a un utilisateur final
et dans lequel ledit concentrateur de gaz est congu pour étre porté par ledit utilisateur final.

Dispositif selon la revendication 20 dans lequel ladite utilisation finale est une fourniture d’oxygéne a un utilisateur
final, et dans lequel lesdits premier et deuxieme conteneurs sont allongés et incurvés sur leur longueur de fagon a
épouser la forme du corps du dit utilisateur final lorsque celui-ci porte ledit concentrateur d’'oxygéne.

Dispositif selon la revendication 20 dans lequel ladite utilisation finale est la fourniture d’'oxygéne a un utilisateur
final et dans lequel ledit concentrateur d’oxygéne est congu pour étre porté par ledit utilisateur final.

Procédé destiné a augmenter la concentration de gaz d’'un composant cible dans un gaz contenant le gaz du
composant cible et un gaz d’'un composant perdu, comprenant les étapes consistant a :

fournir un compresseur de gaz en communication fluide par l'intermédiaire d’'une premiére conduite de gaz
avec un premier conteneur étanche,

fournir un deuxieme conteneur dans lequel ledit premier conteneur est en communication fluide avec ledit
deuxiéme conteneur par I'intermédiaire d’'une deuxieme conduite de gaz,

fournir un lit formant tamis moléculaire monté dans ledit premier conteneur,

fournir des soupapes montées sur lesdites conduites de gaz et un contréleur de courant gazeux commandant
la manoeuvre des dites soupapes,

fournir une conduite de courant gazeux supplémentaire en communication fluide avec ledit deuxiéme conteneur
pour délivrer une partie d’'une masse gazeuse dont la concentration en gaz du composant cible est enrichie de
fagon incrémentielle, a une utilisation finale en aval le long de ladite conduite de courant gazeux supplémentaire,
commander la manoeuvre des dites soupapes de fagon a réguler I'écoulement d’air par I'intermédiaire des dites
conduites pour dériver séquentiellement ladite masse gazeuse alternativement entre lesdits premier et deuxiéme
conteneurs selon des cycles répétés :

(a) en empéchant le passage du courant gazeux entre lesdits premier et deuxiéme conteneurs et en auto-
risant le passage de gaz comprimé entre ledit compresseur et ledit premier conteneur pendant une premiére
phase de mise en pression du gaz, grace auquel ledit premier conteneur est mis en pression a un niveau
de pression seuil pour créer une masse gazeuse dont la concentration en gaz du composant cible est
enrichie de fagon incrémentielle ;

(b) en empéchant le passage du courant gazeux entre ledit compresseur et ledit premier conteneur et en
autorisant le passage du courant gazeux entre ledit premier conteneur et ledit deuxieme conteneur pendant
une phase de transfert de la masse gazeuse, dans lequel ladite masse gazeuse enrichie en gaz du com-
posant cible de fagon incrémentielle est transférée vers ledit deuxiéme conteneur ;

(c) en empéchant le passage du courant gazeux entre ledit premier conteneur et ledit deuxiéme conteneur
et en autorisant I'’évacuation du gaz du dit premier conteneur vers I'atmosphére par l'intermédiaire d’'une
soupape d’aération du dit premier conteneur ;

(d) en autorisant le passage du courant gazeux entre lesdits premier et deuxi€éme conteneurs, a savoir
entre ledit deuxieme conteneur et ledit premier conteneur, pendant une phase de circulation a contre-
courant de la masse gazeuse, dans lequel ladite masse d’air enrichie de fagon incrémentielle en gaz du
composant cible circule du dit deuxiéme conteneur vers ledit premier conteneur ; et,

(e) en empéchant la mise a l'air libre du courant gazeux du dit premier conteneur par I'intermédiaire de
ladite soupape d’aération du dit premier conteneur.

Procédé selon la revendication 35, dans lequel le procédé comprend en outre la fourniture d’un deuxieme lit formant

tamis moléculaire monté dans ledit deuxiéme conteneur et le raccordement du dit deuxieme conteneur en commu-
nication fluide avec ledit compresseur par I'intermédiaire d’une troisieme conduite de gaz, et comprend par ailleurs
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la commande de la manoeuvre desdites soupapes de fagon a effectuer en outre séquentiellement les opérations
suivantes :

a. a l'issue de la dite phase de transfert de la masse gazeuse et aprés avoir empéché la circulation du courant
gazeux entre ledit premier conteneur et ledit deuxieme conteneur, autoriser la circulation du gaz comprimé
entre ledit compresseur et ledit deuxi€me conteneur pendant une deuxiéme phase de mise en pression du gaz,
grace a quoi ledit deuxieme conteneur est mis en pression au dit niveau de pression seuil ; et

b. aprés avoir empéché la mise a l'air libre du courant gazeux du dit premier conteneur par I'intermédiaire de
ladite soupape d’aération du dit premier conteneur et apres avoir empéché la circulation du courant gazeux
entre lesdits premier et deuxiéme conteneurs pendant ladite premiére phase de mise en pression du gaz,
autoriser la mise a I'air libre du gaz du dit deuxi€éme conteneur par l'intermédiaire d’'une soupape d’aération du
dit deuxiéme conteneur et empécher la circulation du courant gazeux entre ledit compresseur et ledit deuxieme
conteneur.

37. Procédé selon la revendication 36 dans lequel ledit contréleur de courant gazeux est un processeur coopérant avec

38.

39.

ledit compresseur, comprenant en outre I'étape consistant a arréter ledit compresseur lorsque la circulation du
courant gazeux est empéchée entre ledit compresseur et lesdits premier et deuxiéme conteneurs.

Procédé selon la revendication 35 dans lequel ledit gaz est de 'air et ledit gaz du composant cible est de I'oxygéne.

Procédé selon la revendication 38, dans lequel le procédé comprend en outre la fourniture d’un deuxieme lit formant
tamis moléculaire dans ledit deuxiéme conteneur et le raccordement du dit deuxiéme conteneur en communication
fluide avec ledit compresseur par I'intermédiaire d’'une troisieme conduite, et comprend par ailleurs la commande
de la manoeuvre desdites soupapes de fagon a effectuer en outre séquentiellement les opérations suivantes :

(a) al'issue de la dite phase de transfert de la masse gazeuse et aprées avoir empéché la circulation du courant
gazeux entre ledit premier conteneur et ledit deuxiéme conteneur, autoriser la circulation d’air comprimé entre
ledit compresseur et ledit deuxieme conteneur pendant une deuxieéme phase de mise en pression du gaz, grace
a quoi ledit deuxiéme conteneur est mis en pression au dit niveau de pression seuil ; et

(b) aprés avoir empéché la mise a l'air libre du courant gazeux du dit premier conteneur par I'intermédiaire de
ladite soupape d’aération du dit premier conteneur et apres avoir empéché la circulation du courant gazeux
entre lesdits premier et deuxiéme conteneurs pendant ladite premiere phase de mise en pression du gaz,
autoriser la mise a l'air libre vers I'atmosphere de l'air du dit deuxiéme conteneur par l'intermédiaire d'une
soupape d’aération du dit deuxiéme conteneur et empécher la circulation du courant gazeux entre ledit com-
presseur et ledit deuxieme conteneur.

40. Procédé selon la revendication 39 dans lequel ledit contréleur de courant gazeux est un processeur coopérant avec

ledit compresseur, comprenant en outre I'étape consistant a arréter ledit compresseur lorsque la circulation du
courant gazeux est empéchée entre ledit compresseur et lesdits premier et deuxiéme conteneurs.

22



EP 1 307 277 B9 (W1B1)

|

/13

A
1l

12N IE

23

PROL ART



EP 1 307 277 B9 (W1B1)

el aandiy

- <7 TONDIVE SNOod
e : SIATYA IMIN
Pt a334 Lananydg

/\ U 038 IATS YYMIINH i .
T 3K 3A3s avn03oH

. <" I INWA INIA QIONTHIS

A/ 038 IAZNS YYINIIUN

2FIAWA INIA 0IONIWDS

~
2P INWA Addns mionI0s—

<./ HUSSIHIHOD WDYS
LG DIV
1 2andig

24



EP 1 307 277 B9 (W1B1)

. Z aanbi4

A3 foG »AAS POl
S WY ITY o STl

e

e

gl

[

=713

t
. angudan 3 g By |

F1OH U9 POl DAL AINAOH 3q) AV Jo UM{OA

mﬁ.ﬁ W

PRI TR IV AR

25



EP 1 307 277 B9 (W1B1)

)
1
1

S Adjusmble Needls alve 36

34
30 3z
'z Ve /?3’
1
2€ o
Canmo Vaived, (71 | | YV .| I/ Coatot Vaive 4O
|
P
(277
|
F .
! — G
: ] T v
N6 Supply Vaive —— Suppiy Vaive | ~42

gon Vet Nitrogen Vent

'

‘(:'/'\" Intake Fter

Figure 3

26



EP 1 307 277 B9 (W1B1)

O

Patient Air Flaw
1)

"N Adiustable Nesdls Valve § @
—2 5%
N3z «c

’wi
Bl

Control Vaive |

N 0 A/ Coumol Vaive.

L= 54

Swrt Froveze

=

!
e

]

BED 12 5 BED$§ - e e
fa
iT/ 50 T

(/2N 24 rqe Pra

1 —'} £

N |2‘ l j |erl"/\/ QI; ]

IZEI/\ Supply Vaive 'N - Supoiy Vaive ‘ JV

Nitrogen Vent. . & - ’ Nitrogen Vent!™ =%

Figure 4

27



EP 1 307 277 B9 (W1B1)

B
?ancn:mr'!ow
0 \F Adfustble Needle Vaive 3G
A~ 3y
2%~ | -~ 40
Comroi Vaive, 71 - | | /V sz! 21 | N Conwol Vaive .
O B i .@
v St Presmss « .. St Frousure
msn 7 zus!;i’l3 s P Presme
_~50
o e 24 - A ql\
=TT ; o, [
S;npp!y‘/alve a Sug_p!y Yajve
Nitrogen Vemt . ' Nirogea Vene o . ©
zZ
Caompressor
Figure 5

28



EP 1 307 277 B9 (W1B1)

D
Datient Air Fow
1}

\K Adjustable Needle Vaive £¢

c .
? \ o— g
¥ !
WA ' 32 ‘. /40
Contzol Vaive - | __f AV T 5 A/ Conmroi Vaive
.) % : -
v @ gy
1 . + Start Praseure T Stant Presmure
9 -\ I
.- « Firsaly Prassurs “BED 12 me P Finiety Pressure

56

-+ !
25 . __{_"# Xz | 73
R e w1 1Y CHILY

Supp 'S';xyply VYalve ‘

-

Nitrogen Vent™ > - ’ Nitrogen Veat

29



EP 1 307 277 B9 (W1B1)

26

FIK Gz

30



EP 1 307 277 B9 (W1B1)

L 94

31



EP 1 307 277 B9 (W1B1)

5V

e

-
/

!
)

32



EP 1 307 277 B9 (W1B1)

(G

i
0o _ /ﬁij/ Q//’ré",‘

= ~Q\'<@’\ |
(2 5 - 1y 5 . @ XCZL .

FIGURE 8a

33



EP 1 307 277 B9 (W1B1)

6 HAND1d

v ovmn wmn s S o

atiow Y e e

34



EP 1 307 277 B9 (W1B1)

FIGURE 10

35



EP 1 307 277 B9 (W1B1)

D
L~ l-Sé
I
N
M3y
J,’Sz'
_~130
28
29 40
s [ ul
g —= R— 120
—~1T ~ 4

FIc ||

36



EP 1 307 277 B9 (W1B1)

(ANVE!

/ -
W%, ............................................. 7 ,,./.
N Y = S - Y- Yo W= W <
!
\ ) /
\NLQ\ S A —
Jor \

37



EP 1 307 277 B9 (W1B1)

€1 TANOIIA

.q@d/‘

>/ 4

¥

38



EP 1 307 277 B9 (W1B1)

by oy By W IOOU e

\ L

m
VQN\\

2 U]

[Enmgin e

s
I
B

—
[=
-
T

|Eh
I

SIE

1
|
In

[
i

I
|
|
l

|

|
I

|

I
T
L

|

3 _‘l N i ——— -

*s @ F\I}.‘I.II /MH wju - [ - o —rh.

©, :.‘-v ,© O [ h \ AR \//,/\.\/_ nfnl \Iz, | - /\:_
¢ K =@_ .01 R>_@é@ CLole \_@ioﬁ ~@;w¢!g(_

- 47 | N R I}
99217 ,.,- _d\_n:l . A N

|
§
.W
P
o :",
]

39

(! Q:\



EP 1 307 277 B9 (W1B1)

IRZCRiTIRIE |

oh

40



EP 1 307 277 B9 (W1B1)

of

FIGURE y;

FIGURE (4

41



EP 1 307 277 B9 (W1B1)
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

» US 5871564 A [0014] * US 5531807 A [0014]

42



	bibliography
	description
	claims
	drawings

