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cause actuator 48 to displace actuator 50 such that purge valve 28
will move to the open position. Once this occurs, the purging cycle
will commence.

During the purge cycle, pressurized air is preferably
introduced into adsorption zone 16 via pump 19. As purge valve 28
is open, air will pass from adsorption zone 16 through passageways
20 and 26 to exit the contactor via purge valve 28 and passageway 44.
This will reduce the pressure exerted on valve member 34 of valve
24 thus closing valve 24 and sealing container 18 from flow
communication with adsorption zone 16. Container 18 may
continue to depressurize by providing oxygen enriched air to
passageway 14 via aperture 38. As the pressure in container 18
decreases, deformable member 16 returns to its depressurized state
(shown in solid line in Figure 1) thus permitting valve 28 to move
to the closed position. Once purge valve 28 is closed, the
pressurization cycle of adsorption zone 16 may recommence. It will
be appreciated that if a two way valve is used for valve 24, some of
the gas in container 18 may flow back into adsorption zone 16 to
assist in its purge cycle.

At the end of the purge cycle, the pressure in adsorption
zone 16 may have been reduced to a pressure from about
atmosphere to about 5 psig. Thus concentrator 10 may operate with
a pressure swing between the peak pressure of the adsorption cycle
and the low pressure of the purge cycle of 5 to 15 psig and, preferably
10 psig.

Displaceable member 46 may take a variety of forms.
For example, as shown in Figure 1, it may be a resilient deformable
member. As such, it may expand and contract to its at rest position
repeatedly as container 18 is cyclically pressurized. As such, a
resilient diaphragm may be affixed to the upper surface of bulk head

52 above opening 54. Alternately, bulk head 52 may itself be a
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deformable member which expands and contracts with the
pressurization and depressurization of container 18. It will be
appreciated that pressure displaceable member may operate via
other modes. For example, it may be a piston or other movable
member mounted for movement between a first position in which
the top of the movable member is spaced from actuator 50 (i.e. when
container 18 is at a reduced pressure) and a second position in which
the top of the movable member has displaced actuator 50 so as to
open purge valve 28 (i.e. when container 18 is at an elevated
pressure).

Accordingly, it will be understood that one advantage
of the instant invention is that the purge cycle may be commenced
automatically upon pressure displaceable member 46 being
displaced a sufficient amount to cause actuator 50 to actuate purge
valve 28. Accordingly, no sensing equipment is required to monitor
the oxygen content of the oxygen enriched air exiting valve 24 and a
controller is not required to automatically commence the purging
cycle when the oxygen content of the oxygen enriched gas exiting
valve 24 decreases below a desired amount.

A further advantage of the instant invention is that the
purge cycle is automatically completed when container 18
depressurizes by an amount such that displaceable member 18
withdraws towards container 18 by an amount sufficient to allow
actuator 50 to move to the closed position.

It will be appreciated that the length of the cycle during
which oxygen enriched gas is provided via outlet 14 may be adjusted
via the gap between actuators 48 and 50 and the pressure required to
move pressure displaceable member 46 so as to actuate purge valve
28. For example, the greater the amount of pressure required to
move pressure displaceable member 46, the greater the amount of

time that oxygen enriched gas may be provided by outlet passage 14.




10

15

20

25

30

CA 02288546 1999-11-04

-17 -

Further, the greater the gap, the longer this time period may also be.

It will be appreciated that the orientation of pressure
displaceable member 46 is not critical to the operation of contactor
10 provided that pressure displacement member 26 is biased to the
closed position (e.g as shown in Figure 1). For example, the
orientation of contactor 10 may be inverted such that bulk head 52 is
the bottom surface of container 18 as pressure displaceable member
46 may be a resilient member which, due to its resiliency, will
maintain itself in the closed position. If a piston or other movable
member is utilized, the movable member may be biased to the
closed position by, for example, a spring, a resilient member, or
other means known in the biasing art. It will further be appreciated
that a separate actuator element 48 need not be provided on
pressure displacement member 46.

It will be appreciated from Figure 1 that pressure
displaceable member 46 may be of any shape which will cause purge
valve 28 to be actuated when pressure displaceable member 46
moves a preset distance. As shown in Figure 1, purge valve 28 is
positioned immediately above pressure displaceable member 46. As
shown in Figure 2, purge valve 28 is positioned above and to one
side of pressure displaceable member 46. Accordingly, actuator 48
may be an arm member that extends at an angle so as to contact
actuator 50 when pressure displaceable member 46 is sufficiently
distended.

Referring to Figure 3, an alternate embodiment is
shown in which container 18 is positioned below adsorption zone
16. In this embodiment, purge valve 28 is positioned above pressure
displaceable member 46. During the purge cycle, pressurized air is
passed via inlet passageway 12 through adsorption zone 16 and is
vented into the atmosphere via purge valve 28.

Referring to Figure 4, a further alternate embodiment is
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shown. In this embodiment, purge valve 28 comprises a valve
member 56 which sealing engages the distal end of passageway 26.
Pressure displaceable member 46 is operably connected to valve
member 56 via pivot member 58. Pivot member 58 has a first arm 60
and a second arm 62 positioned on opposed sides of pivot axle 64.
The outward displacement of pressure displaceable member 46
causes first arm 60 to move upwardly as indicated by arrow A in
Figure 4. Pivot member 58 accordingly pivots about pivot axle 64
causing second arm 62 to move in the direction indicated by arrow B
in Figure 4 thus withdrawing valve member 56 from the distal end
of passageway 26 thus permitting air to exit contactor 10. Pivot axle
64 may be mounted to, e.g. housing 66. Accordingly, pressure
displaceable member 46 indirectly actuates purge valve 28.

By constructing a concentrator according to the instant
invention, a repeatable cycle can be achieved using simple
mechanical feedback (i.e. the interaction between purge valve 28
and pressure displaceable member 46). Pressure displaceable
member 26 may be an expandable member (e.g. a resilient member)
which will expand to actuate the purge valve due to a pressure
increase in container 18. In an alternate embodiment, it may be a
movable member such as a piston which moves outwardly from
container 18 due to an increase in pressure in container 18. Pressure
displaceable member 46 is biased to an at rest (depressurized)
position by a biasing means which may be a spring or the inherent
resiliency of a resilient diaphragm. Thus, by using simple
mechanical linkages and movable or expandable elements, a
concentrator having a simple rugged construction may be produced.

Another advantage of the instant invention is that the
outward displacement of pressure displacement member 46 is used
to time the purge cycle of adsorption zone 16. Accordingly,

electronic timers or concentration sensors are not required to
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provide input to a controller to determine when the purge cycle
should be commenced or terminated.

In one preferred embodiment, the apparatus is for use
in a domestic (i.e. residential) water treatment apparatus, eg. a water
treatment apparatus for use with a house, cottage, mobile home or
the like. Thus, the water to be treated may be from a municipal
water supply which is fed to a house through supply pipes. It may
also be water which is obtained from a well maintained by the
individual or any other source that the individual has for their

house, cottage, mobile home or the like.




