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1
AIRFLOW RESTRICTING VALVE ASSEMBLY

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a valve assembly disposed along a
path of fluid flow within a water supply line. The valve assem-
bly is structured to eliminate or significantly reduce the pas-
sage of air to a location downstream of the valve assembly,
wherein the air may be in the form of air pockets or air
segments or otherwise mixed and/or included in the path of
fluid flow along which the water travels within the water
supply line. As a result a downstream location of delivery,
such as a water meter, will only register the actual quantity of
water delivered and avoid any charges resulting from the
passage of air through the meter.

2. Description of the Related Art

Approximately three and one-half billion people through-
out the world have access to a water supply delivered to a
domestic or commercial facility by a water supply line(s) in
the form of pipes, conduits, etc. The origin of the water
supply, especially in an urban environment, is typically from
a public or regulated water utility which controls the supply,
delivery, purification, and/or other processing of the water
being delivered. Alternatively, many domestic facilities rely
individually or collectively on wells or other underground
sources of water which are not under the control a public
water utility company. In either situation, it is recognized that
water must be delivered to a facility with sufficient pressureto
assure an adequate quantity of water being supplied at a
sufficient flow rate for use in variety of different applications.

Water pressures may vary at different locations through out
a given geographical area and are based in large part upon the
structure and/or efficiency of the corresponding distribution
system. By way of example, water mains below ground may
operate at a higher pressure in order to deliver the water to
distribution stations. Moreover, “pressure reducers” or like
structures are frequently disposed in the path of water flow at
such distribution locations prior to being delivered to the
domestic or commercial facility. Accordingly, water may be
delivered to a home or other conventional domestic facility
having a typical and/or standard water pressure of generally
about 60 psi.

In situations involving the delivery of water along a con-
ventional water supply line to a domestic or commercial
facility a metering ofthe water supply takes place generally at
the point of delivery to the domestic or commercial facility. A
conventional water meter assembly may vary in both struc-
ture and operation but is typically provided to allow water
utility companies or other agencies to charge for water, based
on the amount used. As a result, the metering of water deliv-
ered from a water utility company to any facility is widely
considered to be an acceptable practice and a fair means of
charging for the quantity of water utilized.

The monitoring procedure performed by the water meter
being indicative of the quantity of water utilized, is accom-
plished in numerous ways including, but not limited to, the
manual “reading” of the meter and the delivery of the results
of the reading to a billing facility associated with the water
utility. However, many cities are increasingly installing auto-
matic meter reading systems to prevent fraud and lower the
labor cost of manual meter reading. In addition, it is believed
that such automatic meter reading systems improve customer
service and satisfaction by assuring a more accurate determi-
nation of the quantity of water being utilized.

However, as is commonly recognized by individuals con-
nected to public utility distribution facilities, wherein the
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delivered water is metered to determine the quantity of water
utilized, there is an occasional interruption of water supply.
Such interruptions may be caused by repair, maintenance,
malfunction, etc., and typically results in quantities of air
entering into the water supply lines. As a result segments of
air flow or air pockets travel along with the water flow within
the water supply lines. As a result the combined air and water
are delivered to the various facilities connected to the supply
lines after first passing through the meter assembly associated
therewith. Accordingly, the existing air is measured by the
meter assembly and charged to the corresponding facility as
used water. This is due to the fact that most, if not all meter
assemblies associated with either domestic or commercial
facilities are not structured to measure “fluid” flow and may
not distinguish between the flow of air and the flow of water
passing there through. Therefore, in situations where air
enters the water supply line, the connected facility is charged
for water that in fact has not been received due to the fact that
the corresponding meter assembly registers the flow of air
passing therethrough as conventional water flow.

In light of the above noted problem, there is a need in the
area of water distribution for an appropriate way of eliminat-
ing the passage of combined air and water to a water meter
assembly or other downstream delivery facility associated
with either a domestic or commercial facility. Any cost or
charge to the facility for water which was in fact not received
or delivered would be thereby be eliminated. Such a proposed
structure or assembly should efficiently function to prevent or
significantly reduce the passage of air pockets or other air
flow through the water meter assembly, while not interfering
with the regular and intended supply of water delivered by the
conventional water supply line. Further, such a proposed
structure should include sufficient structural integrity and
operative performance thereby assuring a long operative life,
while not requiring frequent maintenance, repair or replace-
ment. In addition, such a proposed and preferred assembly
should be sufficiently low in initial cost to be economically
viable for wide spread use in conventional water supply lines
in a multitude of homes, businesses, etc. which are connected
to water delivery systems throughout the world.

SUMMARY OF THE INVENTION

The present invention is directed to a valve assembly struc-
tured to eliminate or significantly reduce the presence of air
traveling along a path of fluid flow and mixed with water
within a conventional water supply line, wherein the path of
fluid flow downstream of the subject valve assembly is com-
prised of water absent air or significantly reduced in the
quantity of air remaining.

As is well recognized, there are occasional breakdowns,
repairs, maintenance procedures, malfunctions, etc., of pub-
lic water utility facilities and/or other water distribution and
supply systems which results in the interruption of water
delivery. Such interruptions, while not common, frequently
result in air entering the path of fluid flow within the water
supply lines. Such interruptive air flow may be in the form of
air pockets or air segments or measurable quantities of air
otherwise mixed water passing along the path of fluid flow
within a delivery of supply line. As such, the included air is at
least partially distinguishable from the conventional water
flow passing through the water supply line(s). As a result, the
homes, businesses and like facilities connected to the water
supply lines are charged for water that was never delivered.

It is also recognized that in a conventional water supply
facility controlled and regulated by a public water utility,
water is delivered to most domestic and commercial facilities
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at a water pressure of generally about 60 psi. In contrast, the
encroachment of air into the water supply line is typically
delivered to the connected home or other intended facility, as
well as to the meter assembly associated therewith, at a much
lower pressure of generally about 0.3 kg f/cm2. Therefore, the
air pressure of the air being delivered to the water meter
assembly is significantly lower than the water pressure of the
supply of water delivered to the corresponding meter assem-
bly.

The present invention is therefore directed to the aforemen-
tioned valve assembly, which is structured to remove or sig-
nificantly eliminate the air prior to its passage through the
meter assembly or its delivery to other downstream locations.
As a result any cost or charges associated with the passage of
air through the meter assembly will be avoided, thereby pro-
viding a more accurate representation of the quantity of water
actually delivered to the facility.

More specifically, the valve assembly of the present inven-
tion includes a valve body including a leading or sealing
portion disposed in sealing relation to the interior surfaces of
a water supply line and is therefore disposed in exposed,
interruptive and sealing relation to a path of fluid flow passing
along and within the supply line. Therefore the leading or
sealing portion may be accurately described as including an
exterior or upstream side or face, which is directly exposed to
the oncoming water/air passing along the path of fluid flow
within the delivery line. In contrast the interior or downstream
side or face is not directly exposed to the path of fluid flow, but
is effectively located on an interior of the valve body.

The valve body also includes at least one, but in some
applications, a plurality of valve members cooperatively dis-
posed and structured with a corresponding number of open-
ings formed in the leading or sealing portion. A biasing
assembly is disposed and structured on the valve body so as to
normally bias the one or more valve members into sealing
relation with the corresponding one or more openings in the
sealing portion. As such, each of the one or more openings in
the sealing portion define a valve seat to receive a correspond-
ing one of the valve members in sealing relation thereto, when
the valve members are in a “sealing orientation”. Moreover,
each of the valve members include a proximal or outermost
end surface positioned in directly exposed relation to the path
of fluid flow. As a result, pressure created by fluid passing
along the path of fluid flow is exerted on the outer or upstream
end surfaces of the plurality of valve members.

In order to eliminate or significantly reduce the quantity of
air existing within the water flow passing along the path of
fluid flow, the biasing assembly is structured to exert a pre-
determined biasing force on the plurality of valve members so
as to maintain them in the sealing orientation. When the valve
members are in the sealing orientation, the fluid traveling
along the path of fluid flow will be prevented from passing
through the openings, defining the valve seats and beyond or
downstream of the valve body. This blocking of the fluid flow
will be maintained until the pressure exerted on the exposed
end surfaces of the valve members reaches or exceeds the
predetermined biasing force exerted on the valve members by
the biasing assembly and serving to maintain the valve mem-
bers in the sealing orientation.

As generally set forth above, in conventional water supply
lines the pressure of water flow passing therethrough is gen-
erally in the range of 60 psi. However when the amount of
water is mixed with the air, the amount of pressure exerted on
the external, exposed end surfaces of the valve members is
less than the conventional water pressure of 60 psi. As aresult
the combined air and water pressure of the fluid flow passing
along the path of fluid flow will be less than the predetermined
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biasing force and the plurality of valve members will be
maintained in their sealing orientation. However, due to the
fact that air is more easily compressed than the water, the air
exerting pressure on the plurality of valve members will be
compressed and/or displaced away from the valve body,
resulting in the pressure being exerted on the valve members
being derived primarily from water, absent any air pressure,
Therefore the water pressure, absent air, exerted on the valve
members will be substantially equal to the conventional water
pressure (such as 60 psi) and will thereby be sufficient to
overcome the predetermined biasing force. The valve mem-
bers will thereby be forced out of the sealing orientation into
the open orientation. As a result, the plurality of openings or
valve seats formed in the leading or sealing portion will be
opened allowing the water to pass therethrough to a down-
stream location of the valve assembly and/or to a water meter.
As a result, the water meter will register only the quantity of
water passing therethrough absent the inclusion of air mixed
therewith.

Upon a decrease in the pressure being exerted on the
exposed portions of the plurality of valve members, due to
additional air being mixed with the water flow, the predeter-
mined biasing force will then cause the plurality of valve
members to move to the aforementioned sealing orientation
stopping water flow beyond the valve body until the addi-
tional air is removed therefrom and the conventional water
pressure exerted on the plurality of valve members is reestab-
lished.

Additional structural and operative features of the valve
body include a retaining structure disposed in fixedly inter-
connected relation to the plurality of spaced apart valve mem-
bers. Moreover, the retaining structure and accordingly, the
plurality of valve members are at least partially connected in
biased relation to the aforementioned biasing assembly.
Therefore the disposition and structure of the biasing assem-
bly is such that the retaining member will move with the
plurality of valve members between the aforementioned seal-
ing orientation and open orientation.

In order to accomplish proper orientation and alignment of
the plurality of valve members with corresponding ones of the
plurality of openings or valve seats, a stabilizing assembly is
also included on the valve body. More specifically, the stabi-
lizing assembly includes a plurality of stabilizing members
fixed relative to the sealing portion and disposed to at least
partially restrict displacing movement, such as lateral move-
ment, of the valve members as they are being forced between
the sealing orientation and the open orientation. In at least one
embodiment, the plurality of stabilizing members are spaced
in alternating relation to the plurality of valve members so as
to be disposed therebetween as the valve members move
between the sealing and open orientations. As a result, the
disposition, structure and/or configuration of the plurality of
stabilizing members restrict lateral movement or inadvertent
displacement of the valve members out of their aligned rela-
tion to corresponding ones of the valve seats.

Additional operative and structural features of the biasing
assembly comprises an elongated shaft or stem movably dis-
posed on the valve body and extending at least partially
through an interior thereof. A proximal end of the shaft or
stem may extend through an aperture formed in the leading or
sealing portion of the valve body which is independent of the
aforementioned openings or valve seats. The opposite or dis-
tal end of the shaft is at least partially connected to the afore-
mentioned retaining structure in a manner which facilitates
the exertion of the predetermined biasing force on both the
retaining structure and the plurality of valve members. More-
over, the biasing assembly includes at least one biasing mem-
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ber disposed in surrounding relation to a length of the shaft on
the interior of the valve body. The at least one biasing member
is captured or retained and cooperatively disposed and struc-
tured to normally exert an outwardly directed biasing force on
the shaft. Due to the fact that the distal end of the shaft is at
least partially connected to the retaining structure and thereby
to the plurality of valve members, the biasing force exerted on
the retaining structure and the valve members will force the
valve members into the aforementioned sealing orientation.
These and other objects, features and advantages of the
present invention will become clearer when the drawings as
well as the detailed description are taken into consideration.

BRIEF DESCRIPTION OF THE DRAWINGS

For a fuller understanding of the nature of the present
invention, reference should be had to the following detailed
description taken in connection with the accompanying draw-
ings in which:

FIG. 1 is a perspective, schematic representation of the air
flow restricting valve assembly of the present invention as
operatively applied in a water supply line or like water flow
conduit.

FIG. 2 is a perspective, schematic representation of the
embodiment of FIG. 1.

FIG. 2A is a perspective view of a casing and cooperative
structure used to removably install the air flow restricting
valve in the water supply line in accord with the schematic
representations of FIGS. 1 and 2.

FIG. 3 is a front perspective view of at least one preferred
embodiment of the valve assembly of the present invention in
partially assembled form and in an open orientation.

FIG. 4 is a front perspective view in exploded form of the
embodiment of FIG. 1.

FIG. 5 is a rear perspective view in exploded form of the
embodiment of FIGS. 3 and 4.

FIG. 6 is an interior detail view in schematic form of the
biasing assembly being at least partially assembled.

Like reference numerals refer to like parts throughout the
several views of the drawings.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

As represented in the accompanying drawings, the present
invention is directed to a valve assembly generally indicated
as 10 structured to be inserted within a water supply or deliv-
ery line generally indicated as 12 in the schematic represen-
tations of FIGS. 1-2A. The valve assembly 10 is structured to
eliminate or significantly reduce the amount of air passing
along a path of fluid flow within the interior of the water
supply line 12, prior to the flow of fluid reaching a down-
stream location, such as a water meter. Specific practical
applications disclosed in FIGS. 1 and 2 include the water
supply or delivery line 12 including a bypass segment 13 and
a flap valve or other fluid directing structure 15. Accordingly,
water will pass along a path of fluid flow on the interior of the
supply line 12 in accord with the represented directional
arrow 17.

The bypass 13 and the flow directing structure 15 are
provided to divert the flow of fluid in order to facilitate the
removal, repair, replacement, etc. of the valve assembly 10
when such is needed. In accomplishing such maintenance or
replacement procedures, the flow directing structure 15 or
flap valve or other device will enable the closing of the line
segment 19 leading to the valve assembly 12, by a manipula-
tion of the lever or control member 15'. As represented in FIG.
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2 A the casing 12' used to operatively mount the valve 20 in the
path of fluid flow and/or supply line is structured to provide
access to the valve 20 and/or facilitate the removal of the
valve or repair or replacement. More specifically, one or more
connecting members or mounting rings 12" or other appro-
priate members are disposed and structured to facilitate such
access to or removal of the valve 20 relative to the supply line
12. The connecting members 12" may be manipulated to
secure or remove the valve from the supply line either by hand
or by using appropriate tooling.

Therefore, upon appropriately positioning the lever or con-
troller 15", the path of fluid flow 17 will bypass the valve
assembly 10 and travel through the bypass branch 13 to a
downstream location generally indicated as 21. While not
specifically represented, the downstream location may lead
directly to the water meter like structure of the type generally
set forth above. However, the flow directing structure or flap
valve 15 is normally in the position or orientation represented
in FIG. 1. This will result in the path of fluid flow within the
supply line 12 normally passing through the branch 19 and
through the valve assembly 10 in order to facilitate the
removal or significant reduction of air within the path of flow
before it reaches the downstream location 21.

In further reference to FIGS. 1 and 3, the valve assembly 10
includes a valve body 20 represented in at least partially
assembled orientation of FIG. 3. As such, the valve body 20
includes a leading or sealing portion generally indicated as
22. The sealing portion 22 may be in the form of a disk, plate
or other appropriate structure and includes an outer periphery
24 disposed, dimensioned and configured to be disposed in
sealing engagement with the interior surface of the water
supply line 12 and more specifically the line segment or
branch 19 in which it is located.

Therefore, the sealing engagement between the periphery
24 of the sealing portion 22 and the interior surface of the
water supply line 12 and/or line segment 19 serves to dispose
the valve body 20 in sealing interruptive relation to the path of
fluid flow 17 passing through the water supply line 12 and line
segment 19. When in such a sealed orientation, relative to the
water supply line 12 and path of fluid flow 17, the outer end or
upstream face 26 of the sealing portion 22 is positioned in
direct exposure to the oncoming water and air flow passing
along the path of fluid flow 17 as should be apparent. Accord-
ingly, the sealing portion 22 represents an upstream part of the
valve housing 20, wherein a retaining structure 30, represents
the downstream portion of the valve body 20.

With primary reference to FIGS. 3-6, additional structural
and operative features of the valve assembly 10, specifically
including the valve body 20, comprise the provision of at least
one, but more practically a plurality of valve members 28.
Each of the valve members 28 is fixedly interconnected in
spaced relation to one another by the retaining structure 30. In
addition, the valve body 20 comprises at least one but more
practically a plurality of openings 32 formed in the sealing or
leading portion 22 and extending there through. As such, the
openings 32 are disposed in fluid communication both with
the outer or upstream side or face 26 of the sealing portion 22
as well as the inner face or downstream side 26' of the leading
or sealing portion 22. In addition, the disposition, dimension
and configuration of the plurality of openings 32 are such as
to receive and sealingly engage the outer or proximal end 28'
of each of the valve members 28. Therefore, when the corre-
sponding ends 28' are disposed in closed, sealing relation to
corresponding and/or aligned ones of the openings 32, the
openings 32 thereby serve as valve seats for corresponding
ones of the valve members 28. The ends 28' of each of the
valve members are received in sealing engagement with the
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openings or valve seats 32 when in a “sealing orientation”.
When so oriented, fluid flow will be prevented from passing
through the openings 32 into and downstream of the valve
body 20 and thereby be prevented from passing to the down-
stream location 21 of the water supply line 12.

Accordingly, the plurality of valve members 28 are mov-
ably disposed on or within the valve housing 20 so as to move
between the aforementioned sealing orientation and the open
orientation of FIG. 3. When in the open orientation, the cor-
responding ends 28' of the plurality of valve members 28 are
in a non-sealing, open orientation relative to corresponding
ones of the openings 32.

The valve body 20 further includes a biasing assembly 37,
represented in detail in FIG. 6 which regulates the movement
of the plurality of valve members 28 between the aforemen-
tioned sealing orientation and open orientation. As such, the
biasing assembly 37 includes an elongated rod or shaft 36
having an enlarged head or like structure 36' at a proximal or
outer most end thereof. The shaft 36, when in an assembled
orientation is disposed on the interior of the valve body 20 and
more specifically within and extending along an elongated
channel 40. Channel 40 has an opening 40' formed in the outer
face or upstream side 26 of the sealing portion 22. The oppo-
site end 40" of the channel 40 is open to allow passage of the
distal end 36" of the shaft or rod 36 to extend there through.
Moreover, when fully assembled, the distal end 36' of the
shaft 36 also passes at least partially through the aperture 31
formed in the retaining structure 30. As such, the distal end 36'
includes an appropriate structure, as at 37 for the receipt or
connection of a locking ring, pin or other applicable structure
which serves to at least partially connect the distal end 36" to
the retaining structure 30 for purposes to be described in
greater detail hereinafter.

The biasing assembly 37 further includes at least one bias-
ing member 44 which may be provided in the form of a coil
spring or other biasing device which is structured to exert a
“predetermined biasing force” on the plurality of valve mem-
bers 28, as will also be explained hereinafter. The disposition
of the biasing member 44 is such that an outer end 44' thereof
is directly engaged with the under cut 45 of the enlarged head
46. Also, when fully assembled, the inner or distal end 44" of
the biasing member or spring 44 is disposed in engaging
relation with a stop member 47. the stop member 47 is inte-
grally or otherwise connected on their interior of the channel
40. Preferably, the stop member 47 extends radially inward
from the interior surface of the channel 40 and provides a
sufficient supporting surface to engage and retain the distal
end 44" of the biasing member 44. As such, when in the fully
assembled position, the shaft 36 is subjected to the biasing
force of the biasing member or spring 44.

As set forth above, the distal end 36' is attached by an
appropriate connector or the like 37 to the retaining structure
30.

As also set forth above, the retaining structure 30 is fixedly
attached in interconnecting relation to the spaced apart valve
members 28. Therefore, the interconnection of the biasing or
spring member 44 to the shaft 36 and the interconnection of
the distal end 36" to the retaining structure 30 serves to exert
the aforementioned “predetermined biasing force” on the
retaining structure 30 and accordingly serves to initially bias
and maintain the plurality of valve members in the aforemen-
tioned sealing orientation.

When in the sealing orientation, it is emphasized that at
least one preferred embodiment of the valve assembly 10
includes the exposed end surfaces 28" being preferably dis-
posed in substantially flush, coplanar relation to the outer
surface or upstream face 26 of the sealing portion 22. This
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flush, coplanar position between the end surfaces 28" of the
valve members 28 and the outer surface or side 26 of the
leading portion 22 facilitate establishment of the sealing ori-
entation of the valve members 28 within the openings or valve
seats 32. Itis also of note that the end surfaces 28" will thereby
be positioned in direct exposure to the oncoming path of fluid
flow 17 and the pressure exerted thereby, as the water and/or
air pass along the water supply line 12.

As a result, the pressure created by the passage of fluid
along the path of fluid flow 17 will be exerted directly on the
end surfaces 28" of the valve members 28. Therefore if the
pressure of path of fluid flow 17 passing along the supply line
12 is greater or superior to the aforementioned “predeter-
mined biasing pressure” exerted on the plurality of valve
members 28 by the biasing assembly 37, the valve members
28 will be forced from the aforementioned sealing orientation
to the aforementioned open orientation and out of sealing
engagement with the valve seats or openings 32. This signifi-
cantly greater pressure will thereby facilitate the path of fluid
flow to continue through the openings 32 and beyond the
sealing or leading portion 22 to a downstream delivery loca-
tion 21 which, as set forth above, may be a water meter.

For purposes of clarity, the possible movement of the valve
members 28 and the fixedly secured retaining structure 30
between the sealing orientation and the open orientation is
represented by directional arrow 100. Accordingly, the opera-
tional features of the valve assembly 10 facilitate the removal
of air mixed with water and/or air pockets contained within
the water as the flow of water travels along the path of travel
17 on the interior of the water supply line 12. In order to
accomplish air removal, the aforementioned biasing assem-
bly is structured to exert the “predetermined biasing force” on
the valve members 28 so as to maintain them in the afore-
mentioned sealed orientation when air is contained within the
water traveling along the path of fluid flow. In such a sealed
orientation, fluid flow will not be allowed to pass beyond or
downstream of the leading portion 22 in that the valve seats or
openings 22 will be sealed and closed by the ends 28' of
corresponding ones of the valve members 28.

Therefore a mixture or presence of air within the flow of
water passing along the path of travel 17 and being exerted on
the end surfaces 28', as well as the outer side or surface 26',
will not be sufficient to overcome the predetermined biasing
force exerted on the valve members 28 due to the specific
structuring of the valve assembly 10 and/or pressure charac-
teristics of the biasing member 44.

More specifically, for purposes of clarity and by way of
example only ifthe pressure of water passing along the supply
line 12 is assumed to be a standard or typical 60 psi, it should
be recognized that quantities of air mixed with the water or
defined as air pockets or air segments within the flow of water
along the path of fluid flow 17 will lessen the pressure exerted
onthe end surfaces 28". As aresult, the predetermined biasing
force exerted on the valve members 28 will be sufficient to
dispose and maintain the plurality of valve members 28 into
the aforementioned sealing orientation relative to the sealing
portion 22 and the valve seats or openings 32. However, the
biasing assembly 37 and in particular the biasing member 44
will be specifically structured to exert a biasing force on the
valve members 28 which is insufficient to overcome the con-
ventional water pressure of 60 psi being exerted on the end
surfaces 28" ofthe valve members 28, once the water has been
compressed or displaced or otherwise removed from the path
of fluid flow as it reaches the outer surface 26 of the sealing
portion 22. The predetermined biasing force exerted on the
valve members 28 is sufficient to maintain the valve members
28 in their sealing orientation when the end surfaces 28" are
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subjected to a combined air pressure and water pressure exist-
ing within the path of fluid flow. Such combined air pressure
and water pressure will be less than the 60 psi water pressure
(described by way of example only) of conventional water
flow passing along the path of fluid flow 17 within the supply
line 12.

However, the biasing assembly 37 is specifically structured
to exert a biasing force on the plurality of valve members 28
which is insufficient to maintain the valve members in the
sealing orientation and allows the valve members 28 to be
forced into the open orientation when the end surfaces 28' are
exposed primarily to water pressure which is substantially
absent any air or air pressure within the path of fluid flow.

As set forth above, the valve members 28 and the fixedly
secured retaining structure 30 move in a substantially recip-
rocal manner, in accord with the directional arrow 100, rela-
tive to the remainder of the valve body 20. Therefore recip-
rocal movement 100 of the plurality of valve members 28
between the sealing orientation and the open orientation must
occur while the plurality of valve members are in a proper
alignment, position and/or orientation relative to the openings
or valve seats 32. Such proper orientation or alignment will
assure that the ends 28' of the valve members 28 will be
properly seated within the openings or valve seats 32 in order
to establish the aforementioned sealing orientation.

In order to provide such a proper alignment or orientation
of the valve members 28, the valve housing 20 further
includes a stabilizing assembly 50. The stabilizing assembly
50 includes a plurality of stabilizing members 52 disposed in
spaced relation to one another and are fixedly secured to the
inner side or downstream side 26' of the sealing portion 22. As
aresult, the plurality of stabilizing members 52 will maintain
their predetermined spacing from one another. The spacing
between the stabilizing members 52 also corresponds to the
spacing between the plurality of valve members 28, such that
each of the stabilizing members 52 is movably disposed
between adjacent, correspondingly positioned ones of the
valve members 28 as generally represented in FIG. 3. In such
a position and when at least partially assembled, the stabiliz-
ing members 52 will at least partially restrict movement or
displacement of the valve members 58 from their interned and
preferred aligned orientation or position relative to the corre-
sponding valve seats or openings 32. The alternate, spacing of
the valve members 28 and the stabilizing members 52 will
restrict the lateral displacement or lateral movement of each
of the valve members 28 thereby facilitating a proper align-
ment of the ends 28' with corresponding ones of the valve
seats or openings 32.

As yet another feature which may be included in the valve
body 20 is a plurality of downstream openings or passages 54,
which may be formed in and pass through the retaining struc-
ture 30. These passages 54 are disposed in aligned relation to
the distal ends 52' of the stabilizing members 52. Accordingly
when in the valve members 28 are in the sealed orientation,
the valve body 20 will be effectively “closed” and the corre-
sponding ends 52' of each of the stabilizing members 52 will
be disposed in overlying, at least partially covering and/or
completely closing relation to the passages 54. In contrast,
when the valve members 28 are in the open orientation the
corresponding ends 52' of the stabilizing members 52 will be
out of closing or covering relation to the plurality of passages
54 thereby further facilitating fluid flow through the passages
54 as a path of fluid flow stands downstream of the valve
assembly 10.

Since many modifications, variations and changes in detail
can be made to the described preferred embodiment of the
invention, it is intended that all matters in the foregoing
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description and shown in the accompanying drawings be
interpreted as illustrative and not in a limiting sense. Thus, the
scope of the invention should be determined by the appended
claims and their legal equivalents.

Now that the invention has been described,

What is claimed is:
1. A valve assembly structured to reduce the delivery of air
to a downstream location in a water supply line, said valve
assembly comprising:
a valve body disposed along and at least partially defining
a path of fluid flow within the water supply line,

said valve body including a sealing portion disposed in an
exposed, interruptive and at least partially sealing rela-
tion to said path of fluid flow,
at least one valve member movably disposed on said valve
body between a sealing orientation and an open orien-
tation relative to said sealing portion and in exposed
relation to fluid passing along said path of fluid flow,

said valve body further including a biasing assembly dis-
posed and structured to exert a predetermined force on
said at least one valve member, and

said predetermined force being sufficient to dispose and

maintain said at least one valve member into said sealing
orientation relative to said sealing portion when said at
least one valve member is subjected to a combined air
pressure and water pressure existing within said path of
fluid flow;

said valve body including a plurality of valve members and

a plurality of openings formed in said sealing portion,
said plurality of openings extending through said sealing
portion in communicating relation with said upstream
and downstream sides of said sealing portion, said plu-
rality of valve members movably disposed between said
sealing orientation and said open orientation relative to a
plurality of valve seats and in direct exposed, interrup-
tive relation to said path of fluid flow;

said valve body further including a retaining structure fix-

edly interconnecting said plurality of valve members
and movable therewith at least between said sealed and
open orientations;

said biasing assembly being interconnected to said retain-

ing structure in biasing relation concurrently to each of
said plurality of valve members; and

a stabilizing assembly connected to said sealing portion in

movement restricting relation to said plurality of valve
members; said stabilizing assembly disposed and struc-
tured to maintain a predetermined position of said plu-
rality of valve members upon movement thereof
between said sealed and open orientations.

2. A valve assembly as recited in claim 1 wherein said
biasing assembly is cooperatively structured with said at least
one valve member to define said predetermined force.

3. A valve assembly as recited in claim 2 further compris-
ing at least one opening formed in said sealing portion and
extending therethrough in communicating relation with an
upstream side and a downstream side of said sealing portion;
said at least one opening disposed and structured to define a
valve seat for said at least one valve member and a passage of
fluid through said sealing portion when said one valve mem-
ber is in said open orientation.

4. A valve assembly as recited in claim 3 wherein said
sealing orientation comprises said at least one valve member
disposed in closing, sealing engagement with said valve seat;
said open orientation comprising said at least one valve mem-
ber disposed in open, non-sealing relation to said one valve
seat.
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5. A valve assembly as recited in claim 1 wherein said
predetermined force is sufficient to dispose and maintain said
plurality of valve members into said sealing orientation rela-
tive to said sealing portion, when said plurality of valve mem-
bers are exposed to a combined air pressure and water pres-
sure of said path of fluid flow.
6. A valve assembly as recited in claim 5 wherein said
sealing orientation comprises said plurality of valve members
concurrently disposed in closing, sealing engagement with
said plurality of valve seats while in directly exposed relation
to said path of fluid flow.
7. A valve assembly as recited in claim 6 wherein said open
orientation comprises said plurality of valve members con-
currently disposed in open, non-sealing relation to said plu-
rality of valve seats while in directly exposed relation to said
path of fluid flow.
8. A valve assembly as recited in claim 1 wherein said
stabilizing assembly comprises a plurality of stabilizing
members each fixedly secured to said sealing portion and
collectively disposed to maintain a predetermined alignment
between said plurality of valve seats and said plurality of
valve members upon movement of said plurality of valve
members between said sealed and open orientations.
9. A valve assembly as recited in claim 8 wherein said
plurality of stabilizing members are fixedly secured to a
downstream side of said sealing portion in an alternating,
laterally disposed relation to said plurality of valve members.
10. A valve assembly as recited in claim 1 wherein said
biasing assembly comprises a shaft extending at least par-
tially through said valve body and a biasing member disposed
within said valve body in biasing relation to said shaft.
11. A valve assembly as recited in claim 10 wherein said
shaft is disposed in biasing relation to said retaining structure
and said plurality of valve members.
12. A valve assembly as recited in claim 11 wherein said
biasing member is disposed in biasing relation to said shaft
and further disposed and structured to normally bias said
shaft, said retaining structure and said plurality of valve mem-
bers into said sealed orientation.
13. A valve assembly as recited in claim 11 wherein said
valve body comprises an elongated channel extending there-
through, said shaft movably disposed within said channel and
said biasing member retained within said channel in biasing
relation to said shaft; a distal end of said shaft connected in
biasing relation to said retaining structure.
14. A valve assembly structured to reduce the delivery of
air to adownstream location in a water supply line, said valve
assembly comprising:
a valve body disposed along and at least partially defining
a path of fluid flow in the water supply line,

said valve body including a sealing portion disposed in
sealing relation to the water supply line and exposed
relation to said path of fluid flow therein,
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said valve body comprising a plurality of valve members
and a plurality of openings formed in said sealing por-
tion, said plurality of openings extending through said
sealing portion in fluid communication with opposite
sides thereof;

each of said plurality of openings defining a valve seat for

a correspondingly disposed one of said plurality of valve
members,
said plurality of valve members movably disposed between
a sealing orientation and an open orientation relative to
said plurality of valve seats and further disposed in direct
exposed relation to fluid passing along said path of fluid
flow;
said sealing orientation comprising said plurality of valve
members disposed in sealing engagement with said plu-
rality of valve seats; said open orientation comprising
said plurality of valve members disposed in spaced,
non-sealing relation to said plurality of valve seats;

said valve body including a biasing assembly disposed and
structured to exert a predetermined biasing force on said
plurality of valve members,

said predetermined biasing force being sufficient to dis-

pose and maintain said plurality of valve members in
said sealing orientation when said plurality of valve
members are subjected to a combined air and water
pressure of said path of fluid flow, and

a stabilizing assembly connected to said sealing portion in

at least partially movement restricting relation to said
plurality of valve members; said stabilizing assembly
disposed and structured to maintain a predetermined
orientation of said plurality of valve members upon
movement thereof between said sealed and open orien-
tations.

15. A valve assembly as recited in claim 14 wherein said
valve body further comprises a retaining structure fixedly
interconnecting said plurality of valve members and movable
therewith at least between said sealed and open orientations.

16. A valve assembly as recited in claim 15 wherein said
biasing assembly is interconnected to said retaining member
in concurrently biasing relation to each of said plurality of
valve members.

17. A valve assembly as recited in claim 14 wherein said
stabilizing assembly comprises a plurality of stabilizing
members each fixedly secured to said sealing portion and
collectively disposed to maintain a predetermined alignment
between said plurality of valve seats and said plurality of
valve members upon movement of said plurality of valve
members between said sealed and open orientations.

18. A valve assembly as recited in claim 17 wherein said
plurality of stabilizing members are fixedly secured to a
downstream side of said sealing portion between and in an
alternating relation to said plurality of valve members.

* #* #* #* #*



FluidLytix, LLC
447 N. Central Expressway, Ste 110-108 Dallas, TX 75205
Phone: 1.800.592.8194

MANUFACTURER WARRANTY

1. Limited Warranty Coverage

FluidLytix ("Manufacturer") warrants that the WAVE Valve (the "Product") is free from
defects in materials and workmanship under normal use and service for a period of
fifteen (15) years from the date of purchase by the original purchaser ("Customer" or
“End-user”). This limited warranty is valid only for products used for their intended
purpose.

2. Warranty Claims

If the Product is found to be defective during the Warranty Period, the Customer
must promptly notify Manufacturer. The customer shall provide proof of purchase
and a description of the defect.

3. Manufacturer's Obligations

Upon receiving a valid warranty claim, Manufacturer will, at its sole discretion, repair
or replace the defective Product or refund the original purchase price. Manufacturer
shall not be responsible for any costs incurred in the removal or installation of the
Product.

4. Exclusions

This warranty does not cover damage or defects arising from:

- Misuse, abuse, neglect, or accidents.

- Improper installation or maintenance.

- Modifications or alterations to the Product.

- Use of the Product for purposes other than its intended use.

- Normal wear and tear.

5. Limitation of Liability

The Manufacturer's liability under this warranty is limited to the repair, replacement,
or refund as described in Section 3 above. In no event shall the Manufacturer be
liable for any incidental, consequential, or indirect damages, including but not limited
to, loss of profits or revenue, arising out of or in connection with the use or perfor-
mance of the Product.

6. Warranty Transfer

This warranty is non-transferable and applies only to the original Customer who pur-
chased the Product.

7. Governing Law

This warranty shall be governed by and construed in accordance with the laws of
Florida, without regard to its conflict of laws principles.

8. How to Obtain Warranty Service

To obtain warranty service, contact the Manufacturer at the address, email or phone
number provided above. Manufacturer may require you to return the defective
Product at your expense for inspection.

9. Entire Agreement

This warranty constitutes the entire agreement between the Customer and
Manufacturer and supersedes all prior or contemporaneous agreements, represen-
tations, warranties, and understandings, whether oral or written.

www.fluidlytix.com




