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Background

1. Field of the Application
The present invention is directed to inflatable devices, and, specifically, to an

inflatable device including two or more fluid chambers that may be fluidly connected by
a one way valve such that each chamber may be inflated through a single inlet and
exhausted through a single outlet, and such that the amount of fluid in one of the fluid

chambers may be adjusted independently of the other.

2. Related Art

Inflatable devices are used in a variety of contexts where buoyancy or a
cushioned support is needed, where space is limited, or portability is desired. For
example, inflatable mattresses, cushions and other body supports are used for
applications such as camping, hospital bedding, and both occasional and everyday
bedding in the home. Other uses of inflatable devices may provide support, health,
comfort, and safety.

Such inflatable devices are often provided with a mechanism to adjust a degree of
inflation of the inflatable device to adjust the amount of support and comfort provided by
the inflatable device. However, such inflatable devices typically comprise a single
bladder and there is a trade off between the amount of support that the device can
provide based on the degree of inflation and the comfort of the device. For example, the
device may be fully inflated to the maximum pressure to provide maximum support, but
a user may find that the device lacks comfort. In contrast, the user may adjust the
inflatable device to a degree of inflation less than a maximum inflation level providing a
desired comfort, but the amount of support provided by the device is compromised. For
example, the under-inflated inflatable device tends to sag, such as, an inflatable mattress
may sag in the middle when supporting the user.

Alternatively, one example of a sleep support system including more than one
inflatable chamber for sleep surface adjustment is disclosed in U.S. Patent No. 6,397,419
B1 (the ‘419 patent). The ‘419 patent discloses a sleep support system that includes a

first fluid chamber positioned side-by-side with a second fluid chamber and separated by
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a foam center wall. The first fluid chamber and the second fluid chamber are surrounded
by an upper wall, lower wall and side walls structure. In addition, the sleep support
system comprises a base pad which may be a foam such as an L9 foam or alternatively
an additional fluid chamber that is placed below the first and second fluid chambers and
that is used to lift the fluid chambers to a level that is substantially even with the top wall
of the side walls.

One embodiment of the sleep support system includes one of the fluid chambers
coupled to the base pad fluid chamber through an external fluid pump and hand control.
In this embodiment, the first fluid chamber can be inflated to its maximum firmness
while maintaining the base pad fluid chamber essentially void of any pressurization.
Then, a user can flip a switch on the hand control to change the flow of air from the fluid
pump so that the fluid pump no longer supplies the fluid to the first fluid chamber, but
rather fluid is now directed from the first fluid chamber to the base pad fluid chamber
with the idea of maintaining the height of the combination of the first fluid chamber and
the base pad fluid chamber, even though the first fluid chamber is reduced in its fluid
volume. Similarly, the hand control and fluid pump can be used to cause tluid to tlow
from the base pad fluid chamber to the first fluid chamber thereby maintaining the height
of the overall combination of the first fluid chamber and base pad fluid chamber. With
this embodiment of the disclosed sleep support system, the fluid chambers are linked
through the external fluid pump such that fluid from one chamber is directed into another
chamber to change the pressurization in one chamber. In other words, each chamber

cannot be independently pressurized and adjusted.

Summary of the Invention

In one embodiment, the invention is directed to an inflatable device, comprising a
first fluid chamber comprising a first outlet, and a second fluid chamber comprising an
inlet. The inflatable device also comprises a one way valve fluidly connecting the first
fluid chamber to the second fluid chamber, that is arranged to allow fluid to pass from
the second fluid chamber to the first fluid chamber.

In another embodiment, the invention is directed to a method of providing

adjustable support with an inflatable device. The method includes inflating a first fluid
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chamber and a second fluid chamber of the inflatable device through an inlet of the
second fluid chamber and a one-way valve fluidly connecting the first and second fiuid
chambers, and releasing fluid from the second chamber while maintaining a fluid level in
the first chamber.

In another embodiment, the invention is directed to a method of providing
adjustable body support with an inflatable body support device. The method includes
providing the inflatable body support device with a first fluid chamber that 1s configured
as a structural support chamber that is to be used as a bottom chamber of the device, and
with a second fluid chamber that is configured to be a comfort chamber to be disposed
above the structural support chamber, the first and second chambers being tluidly
segregated. The method includes inflating the first fluid chamber to a first level of
inflation. The method further includes inflating the second fluid chamber to a second
level of inflation and adjusting the second level of inflation of the second fluid chamber
by releasing fluid from the second fluid chamber, while maintaining the first level of
inflation in the first fluid chamber.

Another embodiment of an inflatable device of the invention comprises a first
fluid chamber that is configured as a structural support chamber that is to be used as a
bottom chamber of the device comprising a first inlet and a first outlet, and a second
flutd chamber that i1s configured to be a comfort chamber to be disposed above the
structural support chamber, comprising a second inlet and a second outlet. The first fluid

chamber and the second fluid chamber are fluidly segregated.
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Another aspect of the invention provides an inflatable device, comprising:
a first inflatable fluid chamber comprising a first outlet; a second inflatable fluid
chamber that overlays at least a portion of the first fluid chamber, the first fluid
chamber adapted to support the second fluid chamber; a two way valve configured as
an inlet and an outlet for the second inflatable fluid chamber; and a one way valve
fluidly connecting the first fluid chamber to the second fluid chamber, that is configured

to allow fluid to pass from the second fluid chamber to the first fluid chamber.

A further aspect of the invention provides a method of providing
adjustable support with an inflatable device, comprising: configuring a first fluid
chamber and a second fluid chamber as a first layer and a second layer of the
inflatable device, respectively, wherein the second fluid chamber overlays at least
a portion of the first fluid chamber; inflating the first fluid chamber and the second
fluid chamber of the inflatable device through a two way valve configured as an
inlet and an outlet of the second fluid chamber and a one way valve fluidly
connecting the first and second fluid chambers, the act of inflating comprising
providing the first fluid chamber with a sufficient fluid level to support the second
fluid chamber; releasing fluid from the second fluid chamber through the two way
valve while maintaining the fluid level in the first fluid chamber, to provide a
selected comfort level with the second fluid chamber; and releasing fluid from the

first fluid chamber through an outlet of the first fluid chamber.

Brief Description Of The Drawings

The application will be better understood and its advantages more

apparent in view of the following detailed description, especially when read with

reference to the appended drawings, wherein:

FIG. 1 is a perspective, elevational view of one embodiment of an

inflatable device according to the present invention;

FIG. 2 is a side, elevational view of the inflatable device of FIG. 1;

FIG. 3 is a side, cross-sectional view of another embodiment of an

Inflatable device according to the present invention in a partially deflated condition;
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FIG. 4 is a side, cross-sectional view of the inflatable device of FIG. 3 ina
partially inflated condition;

FIG. 5 is a side, cross-sectional view of the inflatable device of FIG. 3 in an
inflated condition;

FIG. 6 1s a side, cross-sectional view of the inflatable device of FIG. 3 in use;

FIG. 7 is a perspective view of another embodiment of an inflatable device
according to the invention;

FIG. 8 is a side, perspective view of an embodiment of a chair body support
device of the invention;

FIG. 9 is a cross-sectional view of a pillow body support device of the invention;

FIG. 10 is a side, cross-sectional view of another embodiment of an inflatable
device according to the present invention in an inflated condition; and

FIG. 11 is a side, cross-sectional view of the inflatable device of FIG. 10 in a

partially inflated condition.
Detailed Description

It 1s to be understood that a body support device, as used herein, includes, for
example, a mattress, a chair seat, a chair back, a head rest, a leg or foot support device, or
any other device that is used for, for example, sitting, reclining, lying down or in general
supporting a person. It is to be understood that such body support devices may comprise
at least one inflatable device, as used herein, and may also comprise but need not
comprise a solid surface, a padded surface, an upholstered surface, and may also
comprise any number of types of support structure, such as foam, springs, suspension
straps and the like. As used herein, “inflatable” means able to be inflated by any fluid,
such as a gas, air, or a liquid, and the like. An inflatable device comprises at least one
fluid impermeable bladder that can be inflated and sealed, and may comprise many
shapes, sizes, constructions, and can be made from any of a plurality of materials.

The present invention 1s directed to inflatable devices and body support devices,
and, 1n one embodiment, to an inflatable device including two or more fluid chambers
fluidly connected by a one way valve such that both chambers may be inflated through a
single inlet and exhausted through a single outlet of the inflatable device, and such that

the amount of fluid in one of the fluid chambers may be adjusted independently of the
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other. This arrangement of an inflatable device comprising two fluid chambers, that may
be separated by a one way valve, has an advantage over the prior art in that it provides
structural support and the capability to adjust the degree of inflation to conform to a
particular load or use, because one chamber may be used to provide structure, and the
other chamber may be adjusted to fit a particular use or situation.

In the prior art, decreasing the amount of inflation in an inflatable device to
conform to a load or use typically sacrifices some overall structural stability with, for
example, single fluid chamber inflatable devices. In contrast, some embodiments of the
inflatable device and body support device of the invention, for example, comprise a
structural chamber and a comfort chamber, allowing the inflation to be adjusted in the
comfort chamber without adjusting the inflation in the structural chamber, and thus
without compromising structure. Furthermore, some embodiments of the present
invention allow this selective adjustment without sacrificing the simplicity of a single
inlet for inflation and a single outlet for deflation.

In one embodiment of the present invention, an inflatable device includes a first
fluid chamber having an outlet and a second fluid chamber having an inlet. The second
fluid chamber 1s fluidly connected to the first fluid chamber by a one way valve arraﬁged
to allow fluid to pass from the second fluid chamber into the first fluid chamber. The
inflatable device may be shaped and arranged, either itself or as part of any of a body
support device, as a chair, mattress, pillow, cushion, and the like.

Exemplary embodiments of the invention will now be illustrated with reference
to the figures, and in particular, FIGS. 1 and 2. In the embodiment of the invention
Ilustrated 1n FIGS. 1 and 2, an inflatable device 10 is shaped, sized and arranged as a
back support pillow, and includes a first fluid chamber 20 having an outlet 40 and a
second fluid chamber 30 having an inlet 50. Second fluid chamber 30 is fluidly
connected to first fluid chamber 20 by a one way valve 60 arranged to allow fluid to pass
from second fluid chamber 30 into first fluid chamber 20.

This embodiment of an inflatable device 10 of the invention may be used, for
example, as a bed sitting pillow as illustrated in FIGS. 1 and 2, where first and second
fluid chambers 20, 30 may be constructed to have an overall crescent shape or other
shape that will adequately support a person’s back. For example, the inflatable device 10

may include a raised back portion 24 and armrests 22. It is to be appreciated that the

PCT/US03/12968
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raised back portion 24 and/or the armrest 22 can be formed from the first and second
fluid chambers or can be additional structure, separate and apart from the first and
second fluid chambers, such as a foam structure. In this embodiment, the first fluid
chamber 20 is constructed as a structural layer designed to maintain the shape of
inflatable device 10 and to hold the user’s back at a desired angle. In this embodiment,
the second fluid chamber 30 is constructed as a comfort layer that can be adjusted to a
desired comfort or to provide a particular posture. It is to be appreciated that the
arrangement of first and second fluid chambers 20, 30 within the overall shape of
inflatable device 10 may take many forms. For example, as illustrated in the
embodiment of FIGS. 1 and 2, first fluid chamber 20 may form the bulk of inflatable
device 10, with second fluid chamber 30 comprising only a portion of inflatable device
10 where the user’s back contacts it. In another embodiment, second fluid chamber 30
may extend to other portions of inflatable device 10, such as onto armrests 22.

It is to be appreciated that the first and second fluid chambers 20, 30 may be
constructed in any manner and of any material(s) capable of retaining a desired fluid
under a degree of pressure necessary for their intended application. For example, first
and second fluid chambers 20, 30 may be constructed of a substantially fluid
impermeable barriers and may be shaped in accordance with the intended use of a back
support 10.

In another embodiment, inflatable device 10 can be shaped and arranged as a
body support device in the form of a mattress, as illustrated in FIGS. 3-6. First and
second fluid chambers 20, 30 may, together themselves or as part of an overall body
support device, be constructed in the shape and height of a conventional mattress,
allowing inflatable device 10 to be used with a conventional bed frame and bedding, it
desired. In one embodiment of inflatable device 10 constructed as a mattress, first fluid
chamber 20 is a structural layer or underlying layer designed to provide structure to the
overall inflatable device and/or reduce the chances of contacting a surface supporting
inflatable device 10 when weight is not evenly distributed on inflatable device 10. In
other words, first fluid chamber 20 is a mattress foundation layer, analogous to a box
spring of a conventional mattress. In this embodiment, the second fluid chamber 30 is a
comfort layer that can be adjusted to provide a desired level of comfort to a person’s

preference. In other words, the second fluid chamber 1s intended to be in contact with a
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person and can provide comfort and support to the subject, analogous to a top mattress of
a conventional mattress set. In this embodiment, first and second fluid chambers 20, 30
may be roughly the same size and shape, however, it 1s to be understood that many
variations are possible and are within the scope of the invention. For example, the
second fluid chamber 20 may be thicker or thinner than the first fluid chamber 30. It
should be understood that the structural layer 20 also functions to improve comfort and
that the comfort layer 30 provides some structure, that the terms structural layer and
comfort layer refer to the primary function of the fluid chamber, but not its only tunction.

It is to be appreciated that in some applications of the inflatable device of the
invention, such as the inflatable device shaped and constructed as a mattress, the second
fluid chamber that overlays the first fluid chamber can be thinner than a conventional
inflatable mattress comprising a single bladder. This results from the fact that the first
fluid chamber also can function as both a support layer and a comfort layer, for example,
when the overlying second fluid chamber is inflated at low pressure levels that may
result, for example, in certain points of a body contacting the underlying first fluid
chamber. It is also to be appreciated that the support and comfort characteristics of the
multi-layer inflatable device of the invention differ from that of a single bladder ot
similar shape and size. For example, a single bladder, at lower levels of intlation, would
tend to become more deeply depressed in response to loading of the bladder by, for
example, a body. In contrast, with the dual bladder arrangement of the invention, the
underlying first fluid chamber acts to limit such depression and thereby reduce any
sagging that would result from the second fluid chamber having a low level of inflation.
Accordingly, some advantages of the dual tluid chamber inflatable device of the present
invention are that the combination can be adjusted to provide a more comfortable device
with better support. In addition, the inflatable device having dual fluid chambers
provides more options for sleeping and body support posture, with an ability to adjust the
level of inflation of each fluid chamber. For example, the dual fluid chamber inflatable
device of the invention can be adjusted to provide a sleeping posture, and a reclining
posture to be used, for example, for reading or watching television, and the like.

[t should be appreciated that inflatable device 10 of the invention comprising two
fluid chambers 20, 30, need not be constructed such that it is a body support device.

Other applications, such as packaging or shipping matter, or for supporting fragile
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objects, may also benefit from the present invention. Accordingly, embodiments of the
present invention may be constructed as other support devices and are not limited to a
body support device.

It is to be understood that first and second fluid chambers 20, 30 may include
internal structure, such as ribs or partitions. For example, first and second fluid
chambers 20, 30 may each be divided into two or more separate fluid containing
compartments. In one embodiment, an inflatable device may comprise a single fluid
bladder divided into fluid chambers 20, 30 and fluidly connected by one way valve 60.
Alternatively, first and second fluid chambers 20, 30 can share one or more walls, and
can be tluidly coupled together by a one way valve.

Another embodiment of an inflatable device or body support device of the
invention comprises more than two fluid chambers. For example, referring to FIG. 7, the
first fluid chamber 20 may be constructed as structural layer for a double mattress and
the second fluid chamber 30 may be constructed as a comfort layer. The first and second
tluid chambers can be connected by a one-way valve 60, as discussed above. In
addition, at least one third fluid chamber 70 is provided and is connected by a one way
valve 75 to the first tluid chamber. In this embodiment, the third fluid chamber provides
support at each edge of the inflatable device 10, providing additional support to a person
sitting on an edge of the inflatable device or rolling near an edge.

[t 1s to be appreciated that the third fluid chamber 70 can be a single fluid
chamber disposed about a periphery of the first and second chambers, or can comprise
more than one fluid chamber. As an alternative, the first fluid chamber 20 may be
shaped such that it extends up to the upper surface of inflatable device 10 at the edges,
providing additional support to those sitting on inflatable device 10 or rolling near its
edge while sleeping. In another embodiment, the third fluid chamber 70 can be replaced
by a suitable foam, such as an L9 foam, for the same purpose. In another embodiment,
second fluid chamber 30 and the third fluid chamber 70 can be provided as two separate
comfort layers on top of support layer 20, such that each of the second and third fluid
chamber can separately be adjusted to a desired comfort level, for a different person or
part of the body. In this embodiment the first fluid chamber can be adjusted to provide
support to the second and third fluid chambers. It is to be appreciated that the first,

second, and third fluid chambers 20, 30, 70 may also include internal structure to control
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the movement of fluid within first, second, and third fluid chambers. For example, any
of first, second, and third fluid chambers 20, 30, 70 may include baftles or walls within
the fluid chambers to improve the flow of fluid when the first, second and third fluid
chambers are inflated or deflated.

[t is to be appreciated that a wall thickness of any of the first, second, and third
fluid chambers 20, 30, 70 may be of any thickness that substantially contains a fluid
under pressures at which the first, second, and third fluid chamber will be used. The
thickness of the wall may depend upon the material from which the first, second, and
third fluid chamber 20, 30,70 is constructed. For example, more durable or elastic
materials may result in a thinner wall for the first, second, and third fluid chambers than
less durable or elastic materials. Typically, the wall of the first, second, or third fluid
chambers may be about 4-16 mils thick.

Further, the first, second, and third fluid chambers 20, 30,70 may each be
constructed of any material or materials capable of substantially containing a fluid and
forming a fluid chamber strong enough to withstand a pressure at which the fluid
chamber is to be used. For example, the first, second, and third fluid chambers 20, 30,
70 may be constructed of a polymeric material such as a thermoplastic. First, second and
third fluid chambers 20, 30,70 also may be constructed from a relatively inexpensive,
easy to work with, and durable material. Some example materials may include polyvinyl
chloride film and polyurethane. The manner of making the first, second, and third fluid
chambers 20, 30, 70 may depend on their material of construction and configuration, as
will be recognized by one of ordinary skill in the art.

[n some embodiments of the invention, the second fluid chamber 30 may include
an inlet 50. Inlet 50 may be constructed in any manner and using any materials that
allow the inlet 50 to permit fluid to pass into the second fluid chamber 30, as desired.
For example, the inlet 50 may be a sealable opening, coxﬁprising a one-way valve or a
two-way valve such as disclosed in U.S. Patent No. 6,237,621,
or an orifice with a mating cap. Inflatable device 10 may include additional
inlets in any fluid chamber such as the first fluid chamber 20, but according to some
embodiments of the invention such inlets are not required. Inlet 50 may also include
structure to mate with an inflation device, such as a pump. For example, the inlet 50

may have structure that interlocks with structure on an inflation device through a
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snapping action, or a twisting action or a rotating motion such as disclosed in U.S. Patent
No. 6,237,653

One way valve 60, 75 may be constructed in any manner and using any material
or materials that allow it to permit fluid to pass between the fluid chambers 20, 30, and
70 in a first direction, but not in a second direction. In other words, the one way valve
60, 75 allows fluid to pass from second fluid chamber 30 to first fluid chamber 20 and
from first fluid chamber 20 to third fluid chamber 70, but prevents fluid movement from
first fluid chamber 20 to second fluid chamber 30 and from third fluid chamber 70 to
first fluid chamber 20. One way valve 60, 75 may include a conventional valve having a
closing member, such as a diaphragm, and a valve seat.

In one embodiment of such a valve, disclosed in U.S. Patent No. 6,237,621, the
closing member is biased against the valve seat, for example by a hinge-mountec_i,'bias
assembly, and may be biased open by fluid pressure exerted on the valve in a first
direction (e.g. from the second fluid chamber to first fluid chamber); conversely, fluid
pressure exerted from a second direction (e.g. from the first fluid chamber to second fluid
chamber) pushes the closing member against the valve seat, biasing it against the valve
seat. In such a valve, the bias force of the valve toward closure may be balanced against
the amount of fluid pressure required to open it. In a preferred arrangement, the valve is
configured to remain closed where the fluid chambers are of substantially the same
pressure or where the pressure is greater on the side of the valve from which the closing
member is pressed against the seat (e.g. the first fluid chamber 20) and is opened where
pressure on the opposite side (e.g. second fluid chamber 30) is slightly greater. It is to be
appreciated that one manner of configuring the bias of the valve toward closure and the
pressure required to open it, is by the selection of the closing member. For example, a
thinner, more tlexible closing member may be more easily opened but have less bias
toward closure, while é thicker, stiffer closing member may be more difficult to open but
have more bias toward closure. It is to be appreciated that one way valve 60, 75 may
also include other devices and systems that allow fluid to pass in only in direction. For
example, a membrane that allows fluid to pass in only one direction may be used in this
capacity. It is further to be appreciated that the one way valve 60, 75 may be provided
with a biasing structure to bias open and close the valve structure such as, for example, a

motor or a solenoid.
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In some embodiments of the invention, first flutd chamber 20 may include an
outlet 40. Outlet 40 may be constructed in any manner and of any material(s) that allow
it to permit fluid to flow from inside first fluid chamber 20 to outside first fluid chamber
20, as desired. For example, outlet 40 may be a sealable opening, sealable with a valve
that can be used to regulate pressure in the chamber, or that can be fully opened to
exhaust air from the chamber, such as disclosed in U.S. Patent No. 5,367,726

or stmply an orifice with a mating cap.

[t is to be appreciated that additional outlets may be provided in any tluid
chamber, if desired. For example, in order for the amount of fluid in second tluid
chamber 30 to be adjusted independently of the amount of fluid in the first fluid chamber
20, it may be provided with one or more outlets. Such an outlet may be constructed in
any manner that allows fluid to be released, as described with regard to outlet 40. In one
embodiment, the outlet in the second fluid chamber can be combined with the inlet 50 as
a two-way valve. In other words, inlet 50 may comprise a two-way valve that allows
fluid to be provided to second fluid chamber 30, and that allows fluid to be exhausted
from second fluid chamber 30, for example to adjust the pressure in second fluid
chamber 30, such as disclosed in U.S. Patent No. 6,237,621. It 1s also to be appreciated
that the outlet of any fluid chamber may be positioned on inflatable device 10 such that it
Is easily accessed for adjustment by a user of the device. For example, where inflatable
device 10 1s a body support device such as a mattress or back support, the outlet in fluid
cha;mber 30 may be positioned to be easily accessed by a user supported by inflatable
device 10. For example, the outlet may be positioned on an upper surface of inflatable

device 10 where it 1s easily activated by hand.

Typical operation of an embodiment of inflatable device 10 of the present
inventton configured as a mattress is illustrated in FIGS. 3-6. By way of example, it is
assumed that inflatable device 10 is initially in a wholly or partially deflated condition,
as tllustrated in FIG. 3. Fluid, such as air or water, may be introduced into inflatable
device 10 through inlet 50. The fluid inflates the second fluid chamber 30 to a fluid
threshold opening level of the one-way valve 60, and upon reaching the fluid threshold
opening level also passes fluid through one way valve 60, inflating first fluid chamber
20, as 1llustrated in FIG. 4. Referring now to the embodiment illustrated in Fig. 7, for

this embodiment the fluid inflates the first fluid chamber 20 to a fluid threshold opening
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level of the one-way valve 75, and upon reaching the fluid threshold opening level also
passes fluid through one way valve 75, inflating the third fluid chamber 70. Referring
again to Figs 5-6, when sufficient fluid has been introduced into inlet 50 to provide the
desired degree of inflation or comfort, or support in either one of or both of the first and
second fluid chambers (and the third fluid chamber for the embodiment of Fig. 7), inlet
>0 may close or be closed, as illustrated in FIG. 5. A user, and in some cases a user
supported on inflatable device 10, may activate an outlet in the second fluid chamber,
which in one embodiment also comprises inlet 50, thereby adjusting the pressure in only
second fluid chamber 30 to a desired level according to comfort or another support
criteria, as illustrated in FIG. 6. In addition, the user can activate outlet 40 to separately
adjust the desired support or level of inflation in the first fluid chamber 20. It is to be
appreciated that an outlet (not illustrated) can also be provided in the third fluid chamber
70 (see Fig. 7) and that the amount of fluid in the third fluid chamber can also separately
be controlled.

FIG. 8 illustrates another embodiment of the body support device of the
inventton, configured as a seat that has at least one reclining position. This embodiment
comprises a seat portion 80 and a back portion 90 as illustrated in FIG. 8. The seat
portion comprises at least a first bladder 20 and a second bladder 30 that, in one
embodiment, may be fluidly connected by one way valve 60. In this embodiment the
second fluid bladder contains an inlet 50 and the first fluid bladder contains an outlet 40.
This seat surface 80 can be adjusted to provide both support and comfort as discussed
above. The back portion 90 of the seat device comprises first bladder 20, second bladder
30, and, in one embodiment, a third bladder 70 that can function to provide lower back
support to the subject 100. In one embodiment, the first bladder 20 and the second
bladder 30 are fluidly connected by one way valve 60, and the first bladder 20 and the
third bladder 70 are fluidly connected by one way valve 75. In this embodiment, the
second bladder 30 is provided with an inlet 50 and the first bladder 20 may be provided
with an outlet 40. The seat back portion 90 can be adjusted to provide support and
comfort to the user 100 as discussed above.

F1G. 9 illustrates another embodiment of a body support device of the invention,
shaped and arranged as a pillow. The pillow is shown in a cross sectional view. One

embodiment of the pillow comprises a first bladder 20 and a second bladder 30 fluidly
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connected by a one way valve 60. In addition, this embodiment comprises an inlet 50 in
the second bladder 30 and an outlet 40 in the first bladder 20. With this arrangement, the
pillow can be operated as above to provide both support and comfort to a head and neck
of the subject 100, to provide a comfortable position for sleeping and may also be used to
provide a proper posture for sleeping.

According to another embodiment of the invention, separate adjustment of each
bladder, for example, in a two bladder inflatable device is not [imited to embodiments
where the bladders are connected by a one-way valve. According to this embodiment, as
Ilustrated in FIGS. 10 and 11, the first and second 20, 30 bladders may be partially or
completely fluidly segregated. In the illustrated example, first and second fluid
chambers 20, 30 are permanently separated by a wall 55, which may be, for example, a
common wall. However, it should be appreciated that in other embodiments the
separation of the fluid chambers need not be permanent.

In this embodiment, first fluid chamber 20 may be inflated through inlet 40,
which according to one embodiment comprises a two-way valve that provides for
inflation and deflation of the first fluid chamber, to a level sufficient to provide a desired
structure and/or support. The level of inflation may comprise a recommended or desired
range of inflation to achieve the desired degree of structure and/or support. Second fluid
chamber 30 may be separately inflated through inlet 50 to a level sufficient to provide a
desired comfort and support, and the level of inflation therein may be adjusted, for
example, by adding and/or releasing fluid, typically in relatively small increments
through the valve 50. According to this embodiment, the first fluid chamber may be
maintained at the predetermined level of inflation and/or adjusted by valve 40, while the
level of inflation of the second fluid chamber is separately maintained and adjusted by
valve 50.

As described previously, this embodiment of the inflatable device may include a
first fluid chamber 20 that is a structural fluid chamber and a second fluid chamber 30
that is a body support fluid chamber. The structural fluid chamber 20 may be
constructed to provide a desired structure to the inflatable device, while the body support
fluid chamber 30 may be adjustable to provide a desired level of comfort and/or support.
In such an embodiment, the structural fluid chamber may be inflated to a level sufficient

to provide the desired structure, which may be a predetermined structural level of

PCT/US03/12968
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Inflation. The structural level of inflation may comprise a recommended or desired range
of inflation to achieve the desired degree of structural support. The support fluid
chamber may be separately inflated to a level sufficient to provide the desired comfort,
and then the level of inflation therein may be adjusted, for example, by adding and/or
releasing fluid, typically in relatively small increments. The structural fluid chamber
may be maintained at the structural level of inflation while the level of inflation of the
support fluid chamber is adjusted to provide a desired level of comfort and/or support.

It is to be appreciated that various aspects of the present invention may be
motorized or otherwise automated as desired. For example, fluid may be provided to
inflatable device 10 such as disclosed in, for example, U.S. Patent No. 5,367,726 by a
pump that may mate with, or be permanently affixed to, inflatable device 10. The pump
may be ‘manual or electrical and, in some embodiments, may be integral with the valve
50 and may be positioned at least partially within the fluid chamber 30. A pump may
also be used to deflate inflatable device 10 or to adjust the fluid in either second fluid
chamber 30 or third fluid chamber 70. Inlet valve 50 and/or one way valve 60, 75 may
also be mechanized. For example, a solenoid or motor driven mechanism may be used to
operate inlet valve 50 and/or valve 60, 75 during inflation and deflation of inflatable
device 10, and during adjustment of either fluid chamber.

It 1s also to be appreciated that where any electrical or mechanical devices are
employed to aid in some use of inflatable device 10, such devices may include controls
that are easily accessible. In some embodiments, more than one control, such as controls
for both inflation and deflation, may be located in a single convenient location and
within a single controller. In one preferred embodiment, the controls may be located on
a controller that may be connected to inflatable device 10 only by a cord, or the like. In
another embodiment, the controller can be a remote controller using infrared light, or the
like, to control inflatable device 10 without the need to be connected by cords or cables.

It will be understood that each of the elements of the inflatable device described
herein, or two or more together, may be modified or may also find utility in other
applications differing from those described above. While particular embodiments of
Inflatable device of the application have been illustrated and described, it is not intended

to be limited to the details shown, since various modifications and substitutions may be
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made without departing in any way from the spirit of the application as defined by the

following claims.
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CLAIMS:
1. An inflatable device, comprising:

a first inflatable fluid chamber comprising a first outlet;

a second inflatable fluid chamber that overlays at least a portion of
the first fluid chamber, the first fluid chamber adapted to support the second fluid

chamber;

a two way valve configured as an inlet and an outlet for the second

Inflatable fluid chamber:; and

a one way valve fluidly connecting the first fluid chamber to the
second fluid chamber, that is configured to allow fluid to pass from the second

fluid chamber to the first fluid chamber.

2. The inflatable device of claim 1, further comprising a body support
device.
3. The inflatable device of claim 2, wherein the body support device

comprises a mattress.

4. The inflatable device of claim 2, wherein the body support device

comprises a pillow.

5. The inflatable device of claim 2, wherein the body support device

comprises a seat.

6. The inflatable device of claim 2, wherein the body support device

comprises a back support portion of a chair.

/. The inflatable device of claim 2, wherein the body support device

comprises a back support.

8. The inflatable device of claim 1, wherein the one way valve comprises

a valve that is configured to open in response to sufficient fluid pressure and to form

a seal against a valve seat in an absence of such fluid pressure.
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9 The inflatable device of claim 1, wherein one of the first fluid

chamber and the second fluid chamber is comprised of a substantially fluid-tight

polymeric material.

10. The inflatable device of claim 1, wherein the inflatable device
comprises a body support device and the two way valve is configured to be
actuatable by a person being supported by the body support device to select a

level of inflation of the second fluid chamber.

1. The inflatable device of claim 1, wherein the inlet mates with an
inflator.
12. The inflatable device of claim 1, further comprising an inflation

device connected to the inlet.

13. The Inflatable device of claim 1, further comprising a third fluid
chamber and a second one way valve fluidly that connects the third fluid chamber

to one of the second fluid chamber and the first fluid chamber.

14. The Inflatable device of claim 1, wherein the first fluid chamber and

the second fluid chamber are connected together.

15. The inflatable device of claim 14, wherein the first fluid chamber and

the second fluid chamber share at least one wall.

16. A method of providing adjustable support with an inflatable device,

comprising:

configuring a first fluid chamber and a second fluid chamber as a

first layer and a second layer of the inflatable device, respectively, wherein the

second fluid chamber overlays at least a portion of the first fluid chamber;

Inflating the first fluid chamber and the second fluid chamber of the
Inflatable device through a two way valve configured as an inlet and an outlet of

the second fluid chamber and a one way valve fluidly connecting the first and
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second fluid chambers, the act of inflating comprising providing the first fluid

chamber with a sufficient fluid level to support the second fluid chamber;

releasing fluid from the second fluid chamber through the two way
valve while maintaining the fluid level in the first fluid chamber, to provide a

selected comfort level with the second fluid chamber: and

releasing fluid from the first fluid chamber through an outlet of the

first fluid chamber.

17. The method of claim 16, further comprising supporting a body on the

second fluid chamber.

18. The method of claim 16, wherein the first fluid chamber and the

second fluid chamber constitute an air mattress.

19. The inflatable device as claimed in claim 16, wherein the first fluid

chamber and the second fluid chamber share a common wall.



CA 02483269 2004-10-22

WO 03/090586 PCT/US03/12968
1/5

40

sussTIFIG: shEeT (RULE 26)



22222222222222222222
WO 03/090586 PCT/US03/12968

FIG. 5
g
90 M 30
—40

20
SUBSTITUA® siEET (RULE 26)



CA 02483269 2004-10-22

WO 03/090586 PCT/US03/12968
3/5

/0

FIG. 7/

SUBSTITUTE SHEET (RULE 26)



CA 02483269 2004-10-22

WO 03/090586 PCT/US03/12968
4/5

100 (

FIG.

9
SUBSTITUTE SHEET (RULE 26)



CA 02483269 2004-10-22

WO 03/090586 PCT/US03/12968
5/5

/ 10
50 JO
55

20

FIG. 10

FIG. 11

SUBSTITUTE SHEET (RULE 26)



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings

