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Suite 1800 The self-contained oxygen generator, of the type with a PSA
2700 Post Oak Blvd. unit (3), includes, in the outlet line (5), a flowmeter (13)
Houston, TX 77056 (US) providing a signal (14) representative of the flow rate of

oxygen circulating in the outlet line, the latter being con-

(21 Appl. No.: 10/909,625 nected to a leakage circuit (15) comprising a calibrated
(22) Filed: Aug. 2, 2004 orifice (17) and a solenoid valve (16) actuated in response to
a signal (18) derived from the flow rate signal (14) provided
(30) Foreign Application Priority Data by the flowmeter and organizing a calibrated leakage at the
outlet from the PSA unit in the case of too low an oxygen
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SELF-CONTAINED OXYGEN GENERATOR

[0001] The present invention concerns self-contained por-
table oxygen generators, also called concentrators, capable
of providing oxygen with a purity of between 90 and 95%,
by pressure adsorption in a PSA unit comprising at least one
adsorber.

[0002] PSA units provide oxygen of which the purity
depends on the consumption rate. Even with efficient adsor-
bents, a rapid fall in performance is found at high rates and
a progressive but marked fall in performance at low rates.

[0003] In known self-contained oxygen generators, it has
been proposed to adapt the production process to the oxygen
consumption, in particular by temporarily stopping the PSA
unit or by adapting the cycle time according to the rate at
which the flow is consumed. Such systems necessitate the
intervention of an operator and stabilization times are
incompatible with the reactivity required by user patients.

[0004] The object of the present invention is to provide a
self-contained oxygen generator avoiding the abovemen-
tioned disadvantages, in particular by not requiring modifi-
cations to the cycle time nor human interventions, with
maintenance of a virtual steady state.

[0005] To this end, according to the invention, the self-
contained oxygen generator, of the type comprising an inlet
that can be connected to a source of pressurized air, a PSA
unit with at least one adsorber, an oxygen outlet line that can
be connected to at least one upper airways line supply circuit
of at least one user, additionally includes, in the outlet line,
a flowmeter providing an electrical signal representative of
the flow rate of oxygen passing through the outlet line, and
a leakage circuit connected to the outlet line and comprising,
in series, a solenoid valve that can be actuated in response
to a signal derived from the electrical signal provided by the
flowmeter, and a calibrated restriction.

[0006] According to other particular features of the inven-
tion:

[0007]

[0008] the generator includes, in the outlet line, a
switching valve connected to an auxiliary source of
pressurized oxygen,

[0009] the outlet line is connected upstream to a
buffer tank advantageously forming a structural
component of the architecture of the generator.

the flowmeter is a hot-wire mass flowmeter,

[0010] Other features and advantages of the invention will
become apparent from the following description of an
embodiment, given by way of illustration but in no way
limiting, made in relation to the accompanying drawing, in
which:

[0011] The single figure shows diagrammatically a self-
contained oxygen generator according to the invention.

[0012] In the embodiment shown in the single figure, the
self-contained oxygen generator substantially comprises an
air inlet 1 that can be connected to a source of air pressure
2 available on site, a PSA unit 3, an oxygen buffer tank 4 and
an outlet line 5 toward an outlet 6 that can be connected to
at least one patient circuit for supplying an oxygen-rich
breathing mixture to the respiratory airways of the patient.

Feb. 10, 2005

[0013] Typically, the PSA unit 3 has two adsorbers 7, each
containing a particulate material capable of separating oxy-
gen from the air, typically a zeolite, advantageously a
lithium zeolite of the LiX type, preferably an Lil.SX zeolite.

[0014] A pressure-reducing device 8 is provided upstream
of the PSA unit 3 for adjusting the pressure of air coming
from the source 2, generally at around 7-9 bar, and a
manifold with valves 9, permitting circuit reversals and
adsorber-to-adsorber changes, is provided between the PSA
unit 7 and the buffer tank (4).

[0015] The outlet line 5 is preferably fitted with a distri-
bution valve 10 connected to a line 11 that can be connected
to an independent pure oxygen source 12 in order to make
up for possible deficiencies or periods of unavailability of
the PSA unit 3.

[0016] According to one aspect of the invention, the outlet
line 5 includes a tapping for a mass flowmeter 13, advan-
tageously of the hot-wire type, offering very low inertia,
providing an electrical signal 14 representative of the mass
flow rate of oxygen circulating in the outlet line 5.

[0017] The latter is additionally connected, between the
tank 4 and the distribution valve 10, to a branch line 15
emerging in the outside air and comprising, in series, a
solenoid valve 16 and a calibrated orifice or a restriction 17.

[0018] According to the invention, the solenoid valve 16
is controlled by an electrical signal 18 derived, via electron-
ics (not shown), from the flow rate signal 14 provided by the
flowmeter 13.

[0019] Accordingly, in the case of too low an oxygen
consumption, the flow rate measured by the flowmeter 13,
falling below a given threshold, causes the solenoid valve 16
to open and a calibrated leakage to be established via the
restriction 17 so as to simulate a consumption minimum and
to continue to make the PSA unit 3 work within the range of
flow rates corresponding to the maximum oxygen purity
plateau.

[0020] The invention therefore provides an automated
purge not requiring modifications to the cycle time and
making it possible immediately to obtain a steady state
without the necessity of stabilization with transients.

[0021] Although the invention has been described in rela-
tion to particular embodiments, it is not limited to these but
is capable of modifications and variants that will be apparent
to a person skilled in the art within the framework of the
following claims.

[0022] In particular, in order to obtain advanced architec-
tural integration of the generator, the buffer tank 4 is
advantageously formed so as to constitute a structural com-
ponent of the architecture of the generator, as described in
French patent application FR 03/06608 in the name of the
Applicant.

1-8. (cancelled).
9. An apparatus which may be used as a self-contained
oXygen generator comprising:

a) a generator inlet;

b) a PSA unit, wherein said unit comprises at least one
adsorber;

¢) an oxygen outlet line;
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d) a flowmeter, wherein said flowmeter;
1) is located in said outlet line; and

2) provides an electrical signal representative of the
flow rate of oxygen passing through said outlet line;
and

¢) an outlet line leakage circuit comprising;

1) a solenoid valve that can be actuated in response to
said signal; and

2) a calibrated restriction.
10. The apparatus of claim 9, wherein;

a) said inlet is connected to a source of pressurized air;
and

b) said outlet line is connected to an airways line supply
circuit of a user.

11. The apparatus of claim 9, wherein said solenoid valve

and said calibrated restriction are located, with respect to
each other, in series.
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12. The apparatus of claim 9, wherein said flowmeter
comprises a hot-wire mass flowmeter.

13. The apparatus of claim 9, further comprising a switch-
ing valve, wherein said switching valve is connected to an
auxiliary source of pressurized oxygen and to said outlet
line.

14. The apparatus of claim 9, wherein said adsorber
comprises a lithium zeolite.

15. The apparatus of claim 14, wherein said lithium
zeolite comprises an LiILSX.

16. The apparatus of claim 9, further comprising a pres-
sure-reducing device between said inlet and said PSA unit.

17. The apparatus of claim 9, further comprising a buffer
tank connected to said outlet line.

18. The apparatus of claim 17, wherein said buffer tank
comprises a structural component of said generator.
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