
CHECKVALVE CROSS REFERENCE TO RELATED APPLICATIONS
[001] This application claims priority to and the
benefit of United States Utility Patent Application
Serial No. 11/248,900, entitled CHECK VALVE, which was
filed on October 11, 2005, which claims priority to
and the benefit of United States Provisional Patent
Application Serial No. 60/683,477, entitled VALVES,
BAFFLES, SHORTENED SNORKELS, STEALTH SNORKELS, SNORKEL
EQUIPMENT COMBINED WITH SCUBA EQUIPMENT, which was
filed on May 21, 2005. Each of these applications is
hereby expressly incorporated by reference herein in
its entirety. BACKGROUND OF INVENTION Field of
Invention [002] The present invention generally
relates to valves and, in particular, to check valves
that may be used to allow fluid to flow in one
direction and prevent fluid from flowing in an
opposite direction. Description of Related Art [003]
Conventional check valves are devices that allow
gases, liquids or other fluids to flow in one
direction. In particular, conventional check valves
allow fluid to flow in a desired direction when
sufficient pressure or force acts on the check valve.
Conventional check valves, however, prevent fluid from
flowing through the valve in 



an undesired direction. Specifically, when these
pressures and forces are such that the flow of the
fluid would be in the undesired direction, the check
valveautomatically closes resulting in the stopping or
checking of the flow in this undesired direction.
[004] Some known check valves use a flexible membrane
that functions as a diaphragm. This diaphragm is
designed to deform or bend in order to allow flow of
fluid in a desired direction. This diaphragm may also
return to its original position in order to prevent
flow in the opposite direction. [005] Check valves
have a positive pressure differential when there is
greater pressure upstream from the check valve, in the
desired direction of flow, than there is downstream
from the check valve. In contrast, check valves have a
negative pressure differential when there is greater
pressure downstream from the check valve than there is
upstream. If a positive pressure differential exists
and it is sufficient in its magnitude, then the
diaphragm may bend to create a space or passage
through which fluid can flow through the check valve
in the desired direction. The minimum pressure, or
pressure differential, required to open a check valve
is sometimes referred to as the cracking pressure. If
no pressure differential or a negative pressure
differential exists, or if a positive pressure
differential exists but is insufficient in magnitude,
then the diaphragm will prevent the flow of fluid
through the check valve. In particular, the diaphragm
will bend or deflect from its original or normal
position to allow fluid to flow when there is a
sufficient positive pressure differential. When 



there is no longer a sufficient positive pressure
differential, then the diaphragm will return to its
original or normal position to prevent flow though the
valve. [006] Known check valves often have several
shortcomings. For instance, some conventional check
valves have a high cracking pressure. That is, these
check valves require a large positive pressure
differential before they will open. Disadvantageously,
a check valve with an undesirably high cracking
pressure willprevent flow in the desired direction
even through the relative forces and pressures would
normally allow this desired flow. Furthermore, some
conventional check valves do not close until a
relatively large negative pressure differential
exists. A check valve that requires a substantial
negative pressure differential to close may allow an
undesirable or unacceptable amount of back flow, or
flow contrary to the desired direction, when negative
pressure differential of a small magnitude exists.
[007] Additionally, some conventional check valves
have components or structures that interfere with or
resist the flow of fluid in the desired direction when
the check valve is open. These known check valves that
add resistance to the flow of fluid in the desired
direction may undesirably decrease the efficiency of
the system. Furthermore, some conventional check
valves may leak when the valve is open, allowing some
of the fluid to proceed or flow in a direction
contrary to the desired direction. [008] Some
conventional check valves may also produce noises as
they open and close or when they leak. In some
applications, the noise may be very undesirable and 



disconcerting. Furthermore, many known check valves
are not aesthetically pleasing in their design. In
addition, some known check valves have a large size
and/or may be difficult to manufacture. For example,
some conventional check valves may include components
that have to be manufactured to relatively tight
tolerances and interconnected in a very careful and
meticulous manner. [009] Further, some conventional
check valves have a complex design with a number of
parts and components. Disadvantageously, the complex
design may make the check valve more difficult and
costly to manufacture. Conventional check valves with
a complex design may also be more difficult to clean,
maintain, repair andreplace. Additionally, the complex
design and numerous parts of some known check valves
may be more prone to failure.BRIEF SUMMARY OF
INVENTION [010] A need therefore exists for a check
valve that eliminates the abovedescribed disadvantages
and problems. [011] One aspect is a check valve that
may have a relatively low cracking pressure. Thus, the
check valve may open to allow fluid flow in the
desired direction when there is a positive pressure
differential, even if the magnitude of the positive
pressure differential is small. [012] Another aspect
is a check valve that may prevent undesirable back
flow through the valve. For example, the check valve
may either entirely or within reasonable tolerances
prevent back flow through the valve. [013] Still
another aspect is a check valve that may not leak when
it is in the 



closed position. That is, when the check valve is
closed, it may prevent any fluid from flowing through
the valve. [014] Yet another aspect is a check valve
that may include a membrane or diaphragm. The membrane
or diaphragm may be sized and configured to provide
little or no resistance or interference to the flow of
fluid through the valve in the desired direction.
[015] A further aspect is a check valve which may be
relatively quiet in its operation. Advantageously,
this may allow the check valve to be used in a wide
variety of situations and environments. [016] A still
further aspect is a check valve which may be
aesthetically pleasing in its design. In addition, the
check valve may have a rather straight-forward design,
which may allow it to be easily and efficiently
manufactured, maintained and cleaned. [017] Still yet
another aspect is a check valve that may be
manufactured within a relatively wide range of
tolerances. Significantly, the wide range of
manufacturingtolerances may allow the valve to be
economically manufactured. In addition, the check
valve may have a low failure rate. [018] A further
aspect is a check valve that may include a
substantially flexible membrane and a substantially
rigid portion. The substantially flexible membrane may
be generally dome shaped and may act as a diaphragm.
The substantially flexible membrane may also flex or
deform in order to open the check valve. The
substantially rigid portion may also be generally dome
shaped and may include a 



surface against which the substantially flexible
membrane may touch or contact. The substantially rigid
portion may be sized and configured to help position
and/or control the movement of the substantially
flexible membrane. For example, the substantially
rigid portion may be sized and configured to help
close or seal the check valve. The substantially rigid
portion may also help provide structural support to
the substantially flexible membrane. [019] A still
further aspect is a check valve that may include a
substantially flexible membrane with a sealing edge or
outer edge at its periphery and a substantially rigid
portion with a sealing ring. The substantially
flexible membrane may be naturally biased so that its
outer edge may tend to press up against the sealing
ring of the substantially rigid portion. When the
outer edge of the substantially flexible membrane
contacts or is pressed against the sealing ring of the
substantially rigid portion, then the check valve may
be closed and fluid may not be able to pass through
the check valve. The valve may open when the
substantially flexible membrane flexes or bends so
that its outer edge separates from the sealing ring of
the substantially rigid portion. When this separation
occurs, an opening or passage may be created through
which fluid may pass.[020] A yet further aspect is a
check valve that may include a substantially flexible
membrane which may deform when there is a positive
pressure differential of a sufficient magnitude. In
particular, the flexible membrane may have a dome
shaped configuration with the top of the dome disposed
in the direction opposite to the 



direction of the desired flow. Thus, the fluid may
press down on the top of the dome shaped membrane and
in on the sides or periphery of the dome shaped
membrane when a positive pressure differential exists.
If the magnitude of the pressure differential is
sufficient, the pressure may cause the sides and/or
outer edges of the substantially flexible membrane to
move inwardly, thereby creating a gap between the
outer edge of the substantially flexible membrane and
the sealing ring of the substantially rigid portion.
If there is no pressure differential or if the
magnitude of the positive pressure differential is
insufficient, the outer edge of the substantially
flexible membrane may return to its normally biased
position in which it preferably contacts the sealing
ring of the substantially rigid portion. Additionally,
if a negative pressure differential exists, then the
fluid may press up on the bottom and out on the sides
and outer edge of the substantially flexible membrane.
This pressure may push the outer edge of the
substantially flexible membrane into contact with the
sealing ring of the substantially rigid portion
thereby closing the valve. Closing the valve may
create a seal so that the fluid may not be able to
pass in between the substantially flexible membrane
and the substantially rigid portion in a direction
opposite the desired direction of flow. [021] Another
aspect is a check valve which may include a
substantially flexible membrane with a sealing edge at
its periphery and a substantially rigid portion with a
sealing ring. Because the outer edge of the
substantially flexible membrane may be 



intended to separate from the sealing ring of the
substantially rigid portion, the outeredge of the
substantially flexible membrane may not be securely or
permanently attached to the sealing ring of the
substantially rigid portion. Rather, the substantially
flexible membrane may be connected, for example, by
its center, to the center of the substantially rigid
portion of the check valve. When the check valve is
open, fluid may pass through the valve along the
valve's edge or periphery rather than through its
center. [022] Still another aspect is a check valve
which may include a substantially rigid portion with a
plurality of substantially rigid spokes. For example,
the spokes may extend from a generally rigid base,
which may include the sealing ring, to the center
portion of the check valve. These spokes may serve to
attach the base to the center portion of the
substantially rigid portion. In between each of these
spokes may be an opening or gap through which fluid
may pass. If the valve is open, the fluid may pass
through these openings or gaps and then through the
spaces or channels in between the outer edge of the
substantially flexible membrane and the sealing ring
of the substantially rigid portion. [023] Still
another aspect is a check valve which may include a
substantially flexible membrane with a plurality of
relatively thin sections and a plurality of relatively
thick sections which may be created as integral parts
of the substantially flexible membrane. The relatively
thick sections may extend from the outer rim of the
substantially flexible membrane to the center portion
of the substantially flexible 



membrane and may also resemble spokes. These
relatively thick sections may provide structural
support to the dome shaped, substantially flexible
membrane. Preferably, the substantially flexible
membrane may include a plurality of relatively thick
sections, equal in number to the number of
substantially rigid spokes included in the
substantially rigid portion of the check valve.
Furthermore, the substantiallyflexible membrane may be
connected to the substantially rigid portion such that
each of these relatively thick portions will be
located generally in between two of the substantially
rigid spokes. The added support provided by the
relatively thick sections of the substantially
flexible membrane may allow the substantially flexible
membrane in general, and the relatively thin sections
of the substantially flexible membrane specifically,
to be manufactured to be thinner and more flexible.
The flexibility of these relatively thin sections may
allow the valve to open in the presence of a small
positive pressure differential, thereby creating a
check valve a very low cracking pressure. The
flexibility of these relatively thin sections may also
allow the valve to close where there is no pressure
differential or a negative pressure differential,
which may create a check valve with little or no back
flow or leakage. [024] Still another aspect is a check
valve that may include a substantially rigid portion
with a plurality of partial spokes. The spokes may
extend from a substantially rigid base towards a
center portion, but the spokes preferably do not
contact the center portion of the substantially rigid
portion. The check valve may also include
substantially rigid spokes that extend from the base
to the center portion. Desirably, 



one of the partial spokes is placed between each of
the substantially rigid spokes. Advantageously, the
partial spokes may be sized and configured to add
stability to the check valve. For example, the partial
spokes may prevent the substantially flexible membrane
from being pushed backward and out of contact with the
rigid base and sealing ring. In addition, the partial
spokes may not significantly obstruct fluid flow
through the valve. [025] These and other aspects,
features and advantages of the invention will become
more fully apparent from the following detailed
description of preferred embodiments and appended
claims.10BRIEF DESCRIPTION OF DRAWINGS [026] The
appended drawings contain figures of preferred
embodiments to further clarify the above and other
aspects, advantages and features of the invention. It
will be appreciated that these drawings depict only
preferred embodiments of the invention and are not
intended to limit its scope. The invention will be
described and explained with additional specificity
and detail through the use of the accompanying
drawings in which: [027] Figure IA is a perspective
view of a portion of an exemplary embodiment of a
check valve, illustrating a substantially rigid top
cap; [028] Figure IB is a cross-sectional side view,
along lines IB-IB shown in Figures 1C, of the
substantially rigid top cap shown in Figure IA; [029]
Figure 1C is a top view of the substantially rigid top
cap shown in Figure 



IA; [030] Figure ID is a side view of the
substantially rigid top cap shown in Figure IA; [031]
Figure 2A is a perspective view of another portion of
an exemplary embodiment of a check valve, illustrating
a substantially flexible membrane; [032] Figure 2B is
a side view of the substantially flexible membrane
shown in Figure 2A; [033] Figure 2C is a bottom view
of the substantially flexible membrane shown in Figure
2A; [034] Figure 2D is a cross-sectional side view,
along lines 2D-2D shown in Figure 2C, of the
substantially flexible membrane shown in Figure 2A;
[035] Figure 3 is a perspective view of an exemplary
embodiment of a check valve, illustrating a
substantially flexible membrane attached to a
substantially rigid top cap; [036] Figure 4A is a
perspective view of a portion of another exemplary
embodiment of a check valve, illustrating a
substantially rigid top cap; [037] Figure 4B is a
cross-sectional side view, along lines 4B-4B shown in
Figure 4C, of the substantially rigid top cap shown in
Figure 4A; [038] Figure 4C is a top view of the
substantially rigid top cap shown in Figure 4A; [039]
Figure 4D is a side view of the substantially rigid
top cap shown in Figure 



4A; [040] Figure 5A is a bottom view of a portion of a
still another exemplary embodiment of a check valve,
illustrating a substantially flexible membrane; [041]
Figure 5B is a side view of the substantially flexible
membrane shown in Figure 5A;, [042] Figure 6 is a
side, cross-sectional view of a further exemplary
embodiment of a check valve, illustrating a
substantially flexible membrane attached to a
substantially rigid top cap.DETAILED DESCRIPTION OF
PREFERRED EMBODIMENTS [043] It will be readily
understood that the components of the present
invention, as generally described and illustrated in
the Figures herein, could be arranged and designed in
a wide variety of different configurations. Thus, the
following more detailed description of preferred
embodiments is not intended to limit the scope of the
invention, as claimed, but it is merely representative
of some of the presently preferred embodiments of the
present invention. [044] The present invention is
generally directed towards a check valve that may be
used in connection with, for example, an inhalation
valve for a snorkel and a tracheostomy speaking valve.
It will be understood, however, that the check valve
may be used in connection with other types of devices
and in other suitable environments. For instance, the
check valve may be used to regulate the flow of any
type of fluid or flowable materials such as air,
water, blood and the like. Thus, the check valve may
be 



used with an artificial heart valve, an intravenous
valve, an irrigation valve, etc. Accordingly, while
the check valve may be discussed below in connection
with an inhalation valve for a snorkel or a
tracheostomy speaking valve, it will be appreciated
that the valve may be used in any suitable situation
where it is desired to regulate flow. [045]
Additionally, to assist in the description of the
check valve, words such as top, bottom, front, rear,
right and left are used to describe the accompanying
figures, which are not necessarily drawn to scale. It
will be appreciated, however, that the present
invention can be located in a variety of desired
positions-including various angles, sideways and even
upside down. A detailed description of the check valve
now follows. [046] As discussed below and shown in the
accompanying figures, the check valve may be used in
connection with a snorkel. For example, the check
valve maybe an inhalation valve for a snorkel and the
valve may be placed on the top of a snorkel riser
tube. The check valve may open when the user of the
snorkel inhales to allow the user of the snorkel to
breathe surface air. The valve may then close when the
user of the snorkel is not inhaling, as during
exhalation or between breaths. When the valve it
closed, it may prevent splash water from entering the
inhalation tube of the snorkel and may prevent exhaled
air from passing back through the inhalation tube
thereby channeling it through the proper exhalation
tube. [047] As best seen in Figures IA through ID, the
check valve may include a substantially rigid portion
12, which may also be referred to as a substantially
rigid 



top cap. The substantially rigid portion 12 may be
constructed from a generally hard and rigid material,
such as plastic, in order to provide the check valve
with structural support. The check valve may also
include a substantially flexible membrane 14, as best
seen in Figures 2A through 2D. The substantially
flexible membrane 14 may be constructed from a
flexible or pliable material such as silicon or rubber
so that it may flex or deform. The substantially
flexible membrane 14 may also act as a diaphragm and
it may allow the valve to open and close. In addition,
the substantially flexible membrane may be biased, if
desired, so that the valve tends to remain in the open
or closed position. One of ordinary skill in the art
will appreciate that the substantially rigid portion
12 is preferably more rigid than the substantially
flexible membrane 14. One of ordinary skill in the art
will also appreciate that the rigidity of the
substantially rigid portion and the flexibility of the
substantially flexible membrane 14 may vary depending,
for example, upon the desired characteristics of the
check valve. Additionally, one of ordinary skill in
the art will appreciate that the substantially rigid
portion 12 and the substantially flexible membrane may
be constructed from other suitable materials with the
desired properties.[048] As shown in Figure 3, an
exemplary check valve 10 may include the substantially
rigid portion 12 and the substantially flexible
membrane 14. As discussed in greater detail below, the
check valve 10 may be used to help control the flow of
fluid in any suitable type of structure or device.
[049] In greater detail, as shown in Figures IA
through ID, the substantially 



rigid top cap 12 may include a substantially rigid
base 16 that is preferably circular or ring shaped.
The inner surface of the substantially rigid base 16
may include a sealing surface 18, sometimes referred
to as a sealing ring 18, and the outer surface of the
substantially rigid base 16 may include an outer rim
20. The sealing surface 18 may be the surface of the
substantially rigid top cap 12 which the substantially
flexible membrane 14 contacts in order to close the
check valve and prevent air or water from passing in
between the substantially flexible membrane 14 and the
sealing ring 18. The outer rim 20 may be the portion
of the substantially rigid top cap 12 which is
attached or connected to the inhalation tube of the
snorkel in order to hold the check valve in place.
[050] Still referring now to Figures IA through ID,
the substantially rigid top cap 12 may include a
plurality of substantially rigid spokes 22. Although
the substantially rigid top cap 12 illustrated in
Figures IA through ID includes five rigid spokes 22,
one of ordinary skill in the art will appreciate that
any number of substantially rigid spokes, from a
single substantially rigid spoke to a great many
substantially rigid spokes, may be used. The plurality
of substantially rigid spokes 22 may be connected to
the substantially rigid base 16 of the substantially
rigid top cap 12 and may extend upwardly and inwardly
until they meet at or contact a center portion 24 of
the substantially rigid top cap 12. The plurality of
generally rigid spokes 22 may give the substantially
rigid top cap 12 the general shape of a dome asthey
curve upward and inward from the substantially rigid
base 16 to the center 



portion 24. The spokes 22 may be integrally formed
with the rigid top cap 12 as part of a unitary,
one-piece structure, if desired. The spokes 22 may
also be separate components that are attached to the
top cap 12. [051] The shape and positioning of the
substantially rigid spokes 22 preferably creates a
generally dome-shaped substantially rigid top cap 12.
Advantageously, the generally dome-shaped top cap 12
may better support and mate with the substantially
flexible membrane 14, which may also be generally dome
shaped. It will be appreciated, however, that the
substantially rigid top cap 12 and/or the
substantially flexible membrane 14 may have other
suitable shapes and configurations. [052] Still
referring to Figures IA through ID, the substantially
rigid top cap 12 may include a plurality of gaps 26.
Each one of these gaps 26 may be positioned in between
two of the plurality of substantially rigid spokes 22
so that each gap 26 may be bounded on the sides by two
substantially rigid spokes 22 and on the bottom by the
substantially rigid base 16. These gaps 26 are
preferably sized and configured to allow fluid to pass
through the substantially rigid top cap 12 of the
check valve. Specifically, if the check valve is in
the open position, then fluid may be allowed to pass
through the space between the substantially flexible
membrane 14 and the sealing ring 18 of the
substantially rigid top cap 12 and into the gaps 26.
[053] Still referring to Figures IA through ID, the
substantially rigid top cap 12 may include a plurality
of partial spokes 28. These partial spokes 28, like
the 



substantially rigid spokes 22, may also be
substantially rigid and may also extend upwardly from
the substantially rigid base 16 of the substantially
rigid top cap 12. The partial spokes 28, however, may
only extend upwardly and inwardly a small distance and
the partial spokes preferably do not contact each
other or the centerportion 24 of the substantially
rigid top cap 12. By protruding up from the rigid base
16, these partial spokes 28 may provide additional
support to the substantially flexible membrane 14. For
example, the partial spokes 28 may provide support to
the substantially flexible membrane 14 at an area
where the substantially flexible membrane is not
attached to the substantially rigid top cap 12.
Because the partial spokes 28 preferably do not all
the way to the center portion 24 of the substantially
rigid top cap 12, the partial spokes may not
substantially restrict or impact the flow of fluid
through the gaps 26. It will be appreciated that the
substantially rigid top cap 12 may include any
suitable number and configuration of spokes 22 and
partial spokes 28 depending, for example, upon the
intended use of the valve. For example, in some
situations, it may be desirable to use a greater or
lesser number of spokes 22 and/or partial spokes 28,
including zero. [054] Still referring to Figures IA
through ID, the substantially rigid top cap 12 may
include a center portion 24. The substantially rigid
top cap 12 may also include a center cylinder 30,
preferably with a generally cylindrical configuration,
which may extend downwardly from the center portion 24
of the substantially rigid top cap 12. This center
cylinder 30 may allow the substantially flexible
membrane 14 to be 



attached to the center portion 24 of the substantially
rigid top cap 12. As shown in the accompanying
figures, the center portion 24 and the center cylinder
30 may have an opening or hole to allow the unimpeded
passage of fluid. The center portion 24 and the center
cylinder 30 may also be sized and configured to
prevent fluid flow, if desired. Accordingly, depending
upon the intended use of the check valve, the center
portion 24 and the center cylinder 30 may allow any
desired amount of fluid flow. In addition, the center
portion 24 and the center cylinder 30 could have other
suitablesizes and configurations depending, for
example, upon the intended use of the check valve.
[055] As mentioned above, one exemplary embodiment of
this valve may be used as an inhalation valve for a
snorkel. The snorkel which this check valve may be
used on may include an exhalation tube within a larger
inhalation tube. When the inhalation valve is fit onto
this snorkel, the inhalation tube may fit onto or
attach to the outer rim 20 of the substantially rigid
base 16 of the substantially rigid top cap 12 and the
exhalation tube may fit onto or be attached to the
center cylinder 30 of the substantially rigid top cap
12. When the inhalation valve is attached to a snorkel
in such a manner, the check valve may allow the user
to inhale surface air through the inhalation tube only
when it is open and only in the check valve's desired
direction of flow. Air exhaled through the exhalation
tube, however, may be free to move through the check
valve, against the check valve's desired direction of
flow. It will be understood that this valve could also
be used in connection with other devices, 



structures, environments and the like. Further, this
valve could be used in connection with other types of
valves and not just check valves. [056] Although the
substantially rigid top cap 12, as shown in Figures IA
through ID, employs a downwardly extending, hollow,
center cylinder 30 by which the substantially flexible
membrane 14 may be attached to the center portion 24
of the substantially rigid portion 12 of the check
valve, one of ordinary skill in the art will
appreciate that other structures may be used. For
instance, the center cylinder 30 may be upwardly
extending or may not be hollow. Alternatively, the
substantially rigid portion 12 of the check valve may
simply include a hole through its center portion 24
through which a portion of the substantially flexible
membrane 14 fits or is attached. A mechanical
fastener, such as a rivet or screw, may also be used
to attach thesubstantially flexible membrane 14 to the
substantially rigid portion 12 of the check valve.
[057] As discussed above and as shown in Figures 2A
through 2D, the check valve may also include a
substantially flexible membrane 14. The substantially
flexible membrane 14 is preferably generally
dome-shaped and which may be made of a flexible,
bendable and/or elastic material such as rubber or
silicon. The substantially flexible membrane 14 may
include a center portion 32 by which the substantially
flexible membrane can be connected to the
substantially rigid top cap 12. The substantially
flexible membrane 14 may also include an outer edge
34, sometimes referred to as a sealing edge 34, which
may be designed to contact the sealing surface 



18 of the substantially rigid top cap 12 when the
check valve is in the closed position in order to
prevent flow in the direction contrary to the check
valve's desired direction of flow. [058] Still
referring now to Figures 2A through 2D, the
substantially flexible membrane 14 may also include a
plurality of relatively thick sections 36, sometimes
referred to as substantially flexible spokes 36.
Advantageously, the substantially flexible spokes 36
may be created as part of the substantially flexible
membrane 14. In addition, the substantially flexible
spokes 36 may extend generally from the outer edge 34
to the center portion 32. The substantially flexible
membrane 14 may also include a plurality of relatively
thin sections 38, sometimes referred to as collapse
zones 38, which may also be created as part of the
substantially flexible membrane 14. Preferably, the
collapse zones 38 are located in between the
substantially flexible spokes 36 of the substantially
flexible membrane 14. [059] The substantially flexible
membrane 14 of the check valve shown in Figures 2A
through 2D has five substantially flexible spokes 36
and five collapsezones 38. One of ordinary skill in
the art, however, will appreciate that the
substantially flexible membrane 14 may include any
number of substantially flexible spokes 36, from no
substantially flexible spokes 36 to a great many
substantially flexible spokes. Furthermore, one of
ordinary skill in the art will appreciate that the
substantially flexible membrane 14 may include any
number of collapse zones 38. For example, while the
number of collapse zones 38 is preferably
complimentary to 



the number of substantially flexible spokes 36, any
number of substantially flexible spokes and/or
collapse zones may also be used. Thus, the number of
collapse zones 38 used is not limited to five and any
number of collapse zones, from no collapse zones to a
great many collapse zones, may be used. [060] By
employing these relatively thick sections 36 and
relatively thin sections 38 of the substantially
flexible membrane 14, the overall thickness of the
substantially flexible membrane may be decreased
without, for example, compromising its structural
stability. In addition, the relatively thick sections
36 of the substantially flexible membrane 14 may
resist deformation and flexing more than the
relatively thin sections 38 of the substantially
flexible membrane. Thus, these relatively thick
sections 36 may be capable of retaining the check
valve's general dome shape and of holding the
substantially flexible membrane 14 generally in place
against the substantially rigid top cap 12.
Significantly, this may help prevent failure of the
check valve. The relatively thick sections 36 of the
substantially flexible membrane 14 may also allow the
relatively thin sections 38 of the substantially
flexible membrane 14 to be thinner than the
substantially flexible membrane 14 could be were it
uniform in thickness. [061] The relatively thin
sections 38 of the substantially flexible membrane 14
may deform or flex more easily than the relatively
thick sections 36 of thesubstantially flexible
membrane 14. This allows these relatively thin
sections 38 to collapse when the pressure upstream
from the check valve is only slightly greater than 



the pressure downstream from the check valve. This
comparatively small pressure differential may cause
the sealing edge 34 of the substantially flexible
membrane 14 to separate from the sealing ring 18 of
the substantially rigid top cap 12 with a relatively
small amount of force or pressure. Accordingly, the
relatively thin sections 38 may substantially reduce
the cracking pressure of the check valve. It will be
appreciated that the relatively thick sections 36 and
relatively thin sections 38 of the substantially
flexible membrane 14 could have other suitable shapes
and configurations depending, for example, upon the
intended use of the check valve. [062] As best seen in
Figures 2A through ID, the substantially flexible
membrane 14 may also include a sleeve 40 extending
downwardly from the center portion 32 of the
substantially flexible membrane 14. This sleeve 40 may
be sized and configured to surround or wrap around the
center cylinder 30 of the substantially rigid top cap
12 in order to connect the center portion 32 of the
substantially flexible membrane 14 to the center
portion 24 of the substantially rigid top cap 12.
[063] Although the substantially flexible membrane 14
of the check valve shown in the accompanying figures
includes a downwardly extending, hollow sleeve 40 to
attach the substantially flexible membrane 14 to the
substantially rigid portion 12 of the check valve,
those of ordinary skill in the art will appreciate
that other structures may be used to achieve this same
result. For instance, if the center cylinder 30 of the
substantially rigid portion 12 of the check valve
extends upwardly rather than 



downwardly, the substantially flexible membrane 14 may
use an upwardly extending post that fits inside of the
upwardly extending center cylinder. Similarly, if the
substantially rigid portion 12 of the check valve
includes a hole through its centerportion 24 rather
than a downwardly extending center cylinder 30, the
substantially flexible membrane 14 may include a
button or other protrusion which fits in or extends
through this hole in order to attach the substantially
flexible membrane 14 to the substantially rigid
portion 12. A mechanical fastener, such as a rivet or
screw, may also be used to attach the substantially
flexible membrane 14 to the substantially rigid
portion 12 of the check valve. Accordingly, other
suitable devices or structures may be used to attach
the substantially flexible membrane 14 to the
substantially rigid portion 12 of the check valve.
[064] Referring now to Figure 3, the check valve 10
includes the substantially flexible membrane 14
connected to the substantially rigid top cap 12 so
that each of the substantially flexible spokes 36 are
positioned generally in between two of the
substantially rigid spokes 22 and are generally
aligned with one of the partial spokes 28. It will be
appreciated that the substantially flexible membrane
14 may be connected to the substantially rigid top cap
12 in other desired orientations and configurations
depending, for example, upon the intended use of the
check valve. [065] In operation, when a positive
pressure differential is applied to the check valve
10, the collapse zones 38 of the substantially
flexible membrane 14 may initially collapse and
separate at least a portion of the sealing edge 34
from the sealing 



ring 18 of the substantially rigid top cap 12. This
may allow any suitable type of fluid to flow through
the check valve. Depending upon the pressure
differential, at least a portion of the substantially
flexible spokes 36 may also separate from the sealing
edge 34 from the sealing ring 18 of the substantially
rigid top cap 12. Because the collapse zones 38 may
deform or flex more than the substantially flexible
spokes 36, the substantially flexible membrane 14 may
generally resemble an umbrella. Thus, when the check
valve is in the open position, the collapse zones 38
may bend or deformmore than the substantially flexible
spokes 36, which may give the substantially flexible
membrane 14 the look of a closed or collapsed
umbrella. [066] Advantageously, because only one
collapse zone 38 need collapse in order to allow flow
through the check valve, the size and configuration of
the collapse zones 38 and/or substantially flexible
spokes 36 may be manipulated to control the desired
amount of fluid flow. For example, if the
substantially flexible membrane 14 is manufactured so
that the relatively thin sections 38 of the
substantially flexible membrane 14 are generally
consistent in thickness, then the collapse zones 38
may collapse at generally the same time and/or rate.
On the other hand, the thickness of the relatively
thick sections 36 and/or the relatively thin sections
38 may be varied according to the desired use of the
check valve. For instance, if substantial flow is
needed or desired through the check valve, all
collapse zones 38 may collapse even if the positive
pressure differential is rather small. [067] As
mentioned above, the check valve may also be a
tracheostomy speaking 



valve. This tracheostomy speaking valve can be placed
in the tracheostomy of a patient who, for instance,
has an obstruction in his or her upper trachea which
may interfere with normal breathing. This check valve
may normally be in the closed position, but may opens
when the patient inhales in order to allow air to
enter the lungs through the traechea, possibly
bypassing an obstruction. After the inspiration, the
valve may close again. This may prevent air, exhaled
or otherwise from leaking out of the tracheostomy
speaking valve. Because exhaled air may not be able to
leak out through the tracheostomy speaking valve, it
may be forced further up the patient's trachea where
it can pass the patient's vocal cords thereby allowing
him or her to speak.[068] The tracheostomy speaking
valve may be similar in many ways to the previously
discussed inhalation valve for a snorkel. For example,
the substantially rigid portion 12 of this exemplary
embodiment illustrated in Figures 4A through 4D may be
constructed from a strong and rigid material, such as
plastic, in order to provide the tracheostomy speaking
valve with structural support. This exemplary
embodiment may also include a substantially flexible
membrane 14. The substantially flexible membrane 14 is
illustrated in Figures 5A and 5B and may be
constructed from flexible or pliable materials, such
as silicon or rubber. The substantially flexible
membrane 14 is preferably sized and configured to flex
or deform to allow the opening and closing of the
tracheostomy speaking valve. The exemplary embodiment
of the tracheostomy speaking valve with the
substantially 



flexible membrane 14 connected to the substantially
rigid top cap 12 is illustrated in Figure 6. [069] In
greater detail, as shown in Figures 4A through 4D, the
substantially rigid portion 12 of the tracheostomy
speaking valve may have a configuration and
arrangement similar to the snorkel discussed above.
For example, the substantially rigid portion 12 may
include a substantially rigid base 16 with a sealing
surface or sealing ring 18, an outer rim 20, a
plurality of substantially rigid spokes 22, a
plurality of gaps 26, and a plurality of partial
spokes 28. [070] As shown in Figures 4A through 4D,
the substantially rigid base may include a ridge or
flange 42 that may extend inwardly from the sealing
ring 18 of the substantially rigid base 16. This ridge
42 may be sized and configured to contact the outer
edge 34 of the substantially flexible membrane 14 in
order to keep the substantially flexible membrane 14
connected to and in position relative to the
substantially rigid portion 12 of the tracheostomy
speaking valve. For example, theridge 42 may help
prevent the substantially flexible membrane 14 from
sliding off of or moving out of position relative to
the substantially rigid portion 12. It will be
appreciated that the substantially flexible membrane
14 may be attached to the substantially rigid base 16
in other suitable manners and methods. [071] Still
referring to Figures 4A through 4D, the substantially
rigid portion 12 of the tracheostomy speaking valve
may also include a center post 44 extending downwardly
from the center portion 24 of the substantially rigid
portion 12. As with 



the center portion 30 of the inhalation valve for the
snorkel, the center post 44 of the tracheostomy
speaking valve may be used to attach the substantially
flexible membrane 14 to the substantially rigid
portion 12. The sleeve 40 of the substantially
flexible membrane 14 may slide over and encompasses
the center post 44 of the substantially rigid portion
12 so that the substantially flexible membrane 14 can
stay in place relative to the substantially rigid
portion 12. [072] The center post 44 of the
tracheostomy speaking valve may also include a barb 46
at its lower end. This barb 46 may be sized and
configured to contact the sleeve 40 of the
substantially flexible membrane 14 in order to keep
the substantially flexible membrane 14 connected to
and in position relative to the substantially rigid
portion 12 of the tracheostomy speaking valve. More
specifically, the barb 46 may prevent the sleeve 40 of
the substantially flexible membrane 14 from
accidentally sliding off of the center post 44 of the
substantially rigid portion 12. [073] Referring now to
Figures 5A and 5B, the substantially flexible membrane
14 of the tracheostomy speaking valve may, like the
inhalation valve for a snorkel described above,
include an outer or sealing edge 34, a plurality of
relatively thick sections or substantially flexible
spokes 36, a plurality of relatively thin sections or
collapse zones 38, and a sleeve 40. It will be
appreciated that the tracheostomyspeaking valve may
also have other suitable configurations and
arrangements depending, for example, upon the specific
design and/or use of the tracheostomy speaking valve. 



[074] As shown in Figures 5A and 5B, the substantially
flexible membrane 14 may also include a slit 48. In
this exemplary embodiment, the slit 48 may be placed
through one of the substantially flexible spokes 36.
One of ordinary skill in the art, however, will
appreciate that a plurality of slits 48 may be placed
through the substantially flexible membrane 14 and
that the slits 48 may be placed through the
substantially flexible membrane 14 in locations other
than through the substantially flexible spokes 36.
[075] The slit 48 may serve to act as a pressure
release in cases where there is a negative pressure
differential of an undesirable or dangerous magnitude.
For instance, the tracheostomy speaking valve may
allow inhaled air through but prevents exhaled air
from passing out. If, however, the patient using this
tracheostomy speaking valve coughs, the force of the
cough may damage the valve or could force the entire
valve assembly out of its proper position within the
throat of the patient. The slit 48, if properly sized
and positioned, may allow some equalization of
pressures in cases of an excessive, negative pressure
differential without causing any significant leaking
or backflow. It will be understood that any
appropriate number and arrangement of slits 48 may be
utilized depending, for example, upon the intended use
of the tracheostomy speaking valve. It will also be
understood that the slit 48 is not required. [076]
Although this invention has been described in terms of
certain preferred 



embodiments, other embodiments apparent to those of
ordinary skill in the art are alsowithin the scope of
this invention. Accordingly, the scope of the
invention is intended to be defined only by the claims
which follow.CLAIMS What is claimed is: 1. A check
valve that is sized and configured to at least
partially control the flow of fluid, the check valve
comprising: a support member including a center
portion and an outer portion; and a flexible membrane
having a generally dome-shaped configuration, the
flexible membrane including a center portion connected
to the center portion of the support member, an outer
edge, a plurality of relatively thick sections at
least partially disposed between the center portion of
the flexible membrane and the outer edge of the
flexible membrane, and a plurality of relatively thin
sections at least partially disposed between the
center portion of the flexible membrane and the outer
edge of the flexible membrane. 2. The check valve as
in Claim 1, further comprising: a post extending from
the center portion of the support member; and a sleeve
extending from the center portion of the flexible
membrane; wherein the sleeve of the flexible membrane
may slide onto and encompass at least a portion the
post of the support member. 3. The check valve as in
Claim 2, wherein the post of the support member
includes a barb that is sized and configured to
prevent the sleeve of the flexible membrane 



from sliding off of the post of the support member.4.
The check valve as in Claim 1, wherein the support
member further comprises: a base constructed from a
generally rigid material; and one or more spokes
extending from the base to the center portion of the
support member, the spokes being disposed in a
generally dome-shaped configuration. 5. The check
valve as in Claim 1, wherein the support member
further comprises: a base; and one or more partial
spokes extending from the base towards the center
portion of the support member, each of the partial
spokes including an end that is spaced apart from the
center portion of the support member. 6. The check
valve as in Claim 1, wherein the support member
includes a base constructed from a generally rigid
material, the base including a generally outwardly
extending ridge; wherein the flexible membrane
includes an outer edge; and wherein the ridge of the
base is sized and configured to hold a portion of the
flexible membrane in a generally fixed position by
contacting the outer edge of the flexible membrane. 7.
The check valve as in Claim 1, further comprising one
or more openings in 



the flexible membrane.8. A check valve comprising: a
flexible membrane having a generally dome-shaped
configuration, the flexible membrane including a
center portion and an outer edge; a support member
constructed from a generally rigid material, the
support member including a center portion that is
sized and configured to be connected to the center
portion of the flexible membrane, the support member
including an outer one or more spokes connecting the
outer rim of the support member to the center portion
of the support member; and one or more partial spokes
extending from the outer rim of the support member but
not connecting the outer rim of the support member to
the center portion of the support member. 9. The check
valve as in Claim 8, wherein the support member
includes a generally cylindrical-shaped member
extending from the center portion of the support
member; and wherein the flexible membrane includes a
center protrusion extending from the center portion of
the flexible membrane, the center protrusion of the
flexible membrane being sized and configured to be
connected to the generally cylindrical-shaped member
of the support member.10. The check valve as in Claim
9, wherein the generally cylindrical-shaped member of
the support member includes a center barb that is
sized and configured to hold the center protrusion of
the flexible membrane in a generally fixed position. 



11. The check valve as in Claim 8, wherein the support
member includes a flange extending from the outer rim,
the flange being sized and configured to hold the
flexible membrane in a generally fixed position
relative to the support member by contacting the outer
edge of the flexible membrane. 12. The check valve as
in Claim 8, wherein the flexible membrane further
comprises: one or more flexible spokes at least
partially disposed between the center portion of the
flexible membrane and the outer edge of the flexible
membrane; and one or more collapsible zones at least
partially disposed between the center portion of the
flexible membrane and the outer edge of the flexible
membrane 13. The check valve as in Claim 12, further
comprising one or more openings disposed in the
flexible spokes of the flexible membrane.14. A check
valve comprising: a rigid cap including a center
portion and a center post extending from the center
portion; and a flexible membrane being generally dome
shaped, the flexible membrane including a center
portion being sized and configured to be connected to
the center portion of the rigid cap, a center sleeve
extending from the center portion of the flexible
membrane and being sized and configured to receive the
center post of the rigid cap, one or more flexible
spokes at least partially disposed between an outer
edge of the flexible membrane and the center portion
of the flexible membrane, and 



one or more collapsible zones at least partially
disposed between an outer edge of the flexible
membrane and the center portion of the flexible
membrane. 15. The check valve as in Claim 14, further
comprising a projection extending from the center post
of the rigid cap, the projection being sized and
configured to hold the center sleeve of the flexible
membrane in contact with the center post of the rigid
cap. 16. The check valve as in Claim 14, further
comprising a rigid base of the rigid cap, the rigid
base being connected to the center portion of the
rigid cap by one or more spokes. 17. The check valve
as in Claim 14, further comprising a rigid base of the
rigid cap, the rigid base including one or more
partial spokes extending towards the center portion of
the rigid cap, the partial spokes including an end
that is spaced apart from the center portion of the
rigid cap.18. The check valve as in Claim 14, wherein
the rigid cap includes a rigid base and a flange
extending from the rigid base; wherein the flexible
membrane includes an outer edge; and wherein the
flange of the rigid cap is sized and configured to
hold the flexible membrane in a relatively fixed
position by contacting the outer edge of the flexible
membrane. 19. The check valve as in Claim 14, further
comprising one or more opening in the flexible
membrane. 


