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(57) Abrégé(suite)/Abstract(continued):

a closed position in which the valve member closes the inlet. A cam is rotatably mounted above the inlet. The cam has a first rotary
position in which the valve member is permitted to move to the open position and a second rotary position in which the cam
engages the valve member to secure the valve member in the closed position. With the valve member in the open position, the cam
pushes the valve member toward the close position as the cam moves toward the second rotary position.



ABSTRACT OF THE DISCLOSURE

A backwater valve has a hollow valve body having an inlet and an outlet, and a valve

member pivotally movable about a pivot axis disposed above the inlet. The valve member
pivots between an open position in which the valve member is away from the inlet and a

5 closed position in which the valve member closes the inlet. A cam is rotatably mounted
above the inlet. The cam has a first rotary position in which the valve member is permitted to
move to the open position and a second rotary position in which the cam engages the valve
member to secure the valve member in the closed position. With the valve member in the
open position, the cam pushes the valve member toward the close position as the cam moves

10 toward the second rotary position.
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BACKWATER VALVE
FIELD
[0001] This relates to backwater valves, and in particular, closures and locks for backwater
valves.
BACKGROUND

[0002] Backwater valves are often used in buildings, such as residential plumbing systems,
to prevent water from flowing back into plumbing system and potentially flooding the building

during a backwater event, such as may occur during flooding.

[0003] Canadian patent no. 5,406,972 (Coscarella) entitled “Backwater Valve” is an

example of a valve used to prevent backwater flow in a plumbing system.

SUMMARY

[0004] According to an aspect, there is provided a backwater valve comprising a hollow
valve body having an inlet and an outlet, and a valve member pivotally movable about a pivot
axis disposed above the inlet. The valve member pivots between an open position in which the
valve member is away from the inlet and a closed position in which the valve member closes the
inlet. A cam may be rotatably mounted above the inlet, the cam having a first rotary position in
which the valve member is permitted to move to the open position and a second rotary position
in which the cam engages the valve member to secure the valve member in the closed position.
With the valve member in the open position, the cam may push the valve member toward the

close position as the cam moves toward the second rotary position.

[0005] According to other aspects, the backwater valve may comprise one or more of the
following features, along or in combination: the valve member may be biased toward the open

position by one or more counterweights, and the one or more counterweights may be removable,
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and there may be one or more floats that, in the presence of water, rise and engage a valve
member actuator, such as the counterweights, to pivot the valve member toward the closed
position; the backwater valve may further comprise a water level detector that detects a water
level within the hollow valve body, a cam actuator connected to the cam that selectively rotates
the cam to the second rotary position, and a controller connected to the water level detector and
the cam actuator that comprises instructions to cause the cam actuator to rotate the cam toward
the second rotary position in response to a predetermined water level being detected by the water

level detector.

[0006] According to an aspect, there is provided a method of preventing backwater flow
through a pipe, the method comprising the steps of:

connecting an inlet and an outlet of a housing of a backwater valve to the pipe, the
backwater valve comprising a valve member pivotally movable about a pivot axis disposed
above the inlet, the valve member pivoting between an open position in which the valve member
is away from the inlet and a closed position in which the valve member engages the inlet to
prevent fluid flow through the inlet, and a cam rotatably mounted above the inlet, the cam having
a first rotary position in which the valve member is permitted to move to the open position and a
second rotary position in which the cam engages the valve member to secure the valve member
in the closed position; and

rotating the cam from the first rotary position to the second rotary position to secure
the valve member in the closed position and prevent fluid flow between the outlet and the inlet,
wherein, with the valve member in the open position, the cam pushes the valve member toward

the close position.

[0007] According to other aspects, the method may further comprise one or more of the
following features, alone or in combination: the method may further comprise the steps of
detecting a water level of the backwater flow in the hollow valve body, and upon the water level
reaching a predetermined level, activating a motor to rotate the cam from the first rotary position
to the second rotary position; the valve member may be biased toward the open position by one

or more counterweights; the method may further comprise the step of modifying an operation of
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the backwater valve from a normally open valve to a normally closed valve by removing the one
or more counterweights; the backwater valve may further comprise one or more floats, and the
floats may engage the counterweights to move the valve member to the closed position in the
presence of water.

[0008] According to an aspect, there is provided, in combination, a backwater valve and a
backwater valve insert, wherein the backwater valve comprises a hollow valve body having an
inlet and an outlet, and the backwater valve insert comprises an insert body having a first end, a
second end, and defining a flow path between the first end and the second end, the insert body
being sized to be received within the hollow valve body such that the first end is in fluid
communication with the inlet of the hollow valve body, and the second end is in fluid
communication with the outlet of the hollow valve body. The backwater valve further comprises
a valve member carried by the insert body, the valve member being pivotally movable about a
pivot axis disposed above the flow path, the valve member pivoting between an open position in
which the valve member is away from the inlet and a closed position in which the valve member
engages the inlet to prevent fluid flow through the inlet, counterweights that bias the valve
member toward the open position, and one or more floats positioned sized to be received within
the hollow valve body such that in the presence of water within the hollow valve body, the floats
rise and engage the counterweights to move the valve member toward the closed position.

[0009] According to other aspects, the combination may further comprise, alone or in
combination, one or more of the features described above with respect to the backwater valve;
and an inner surface of the hollow valve body of the backwater valve and an outer surface of the
insert body that cooperate to define one or more float chambers that receive the one or more
floats, the one or more flow channels being in fluid communication with the flow path of the
insert body.

[0010] According to an aspect, there is provided a backwater valve, comprising a hollow
valve body having an inlet and an outlet, a valve member pivotally movable about a pivot axis
between an open position in which the valve member is away from the inlet and a closed position

in which a sealing surface of the valve member directly engages and covers the inlet to prevent
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fluid flow through the inlet, the pivot axis being disposed above the inlet, a cam engagement
member carried by the valve member above the inlet, and a cam rotatably mounted above the
inlet, the cam having a first rotary position in which the valve member is permitted to move to
the open position and a second rotary position in which the cam secures the valve member in the
closed position, wherein, with the valve member in the open position, rotating the cam from the
first rotary position to the second rotary position causes the cam to apply a force to the cam

engagement member that pivots the valve member toward the closed position.

[0011] According to other aspects, the backwater valve may comprise on or more of the
following features, alone or in combination: the valve member may be biased toward the open
position by one or more counterweights; the one or more counterweights may be removable; the
one or more counterweights may comprise one or more actuators, and the backwater valve may
further comprise one or more floats positioned below the one or more actuators such that, as the
floats rise, the floats engage and lift the actuators to pivot the valve member toward the closed
position; the backwater valve may further comprise a water level detector that detects a water
level within the hollow valve body, a motor connected to the cam, and a controller connected to
the water level detector and the motor, wherein the controller activates the motor to rotate the
cam toward the second rotary position in response to a predetermined water level in the hollow

valve body being detected.

[0012] According to an aspect, there is provided a method of preventing backwater flow
through a pipe, the method comprising the steps of providing a backwater valve in a flow path of
the pipe, the backwater valve comprising a hollow valve body having an inlet and an outlet
connected in line with the pipe, a valve member pivotally movable about a pivot axis between an
open position in which the valve member is away from the inlet and a closed position in which a
sealing surface of the valve member directly engages and covers the inlet, the pivot axis being
disposed above the inlet, a cam engagement member carried by the valve member above the
inlet, and a cam rotatably mounted above the inlet, the cam having a first rotary position in which
the valve member is permitted to move to the open position and a second rotary position in

which the cam secures the valve member in the closed position, and rotating the cam from the
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first rotary position to the second rotary position to secure the valve member in the closed

position and prevent fluid flow between the outlet and the inlet.

[0013] According to other aspects, the method may comprise on or more of the following
features, alone or in combination: the method may further comprising the steps of detecting a
water level of the backwater flow in the hollow valve body, and upon the water level reaching a
predetermined level, activating a motor to rotate the cam from the first rotary position to the
second rotary position; the water level may be detected by a water level sensor, and the motor
may be activated by a controller in communication with the water level sensor; the valve
member may be biased toward the open position by one or more counterweights; the method
may comprise the step of modifying an operation of the backwater valve from a normally open
valve to a normally closed valve by removing the one or more counterweights; and the
counterweights may comprise one or more actuators, and the backwater valve may further
comprise one or more floats positioned below the one or more actuators, the floats actuating the

actuators to move the valve member to the closed position in the presence of water.

[0014] According to an aspect, there is provided a backwater valve insert for retrofitting a
backwater valve, the backwater valve comprising a hollow valve body having an inlet and an
outlet, the backwater valve insert comprising an inlet extension having a first end, a second end,
and a flow path between the first end and the second end, the first end being sized to connect to
the inlet of the hollow valve body, a valve member carried by the inlet extension, the valve
member being pivotally movable about a pivot axis between an open position in which the valve
member is away from the second end of the inlet extension and a closed position in which the
valve member directly engages and covers the second end to prevent fluid flow along the flow
path, the pivot axis being disposed above the inlet extension, the valve member being biased
toward the open position, one or more actuators connected to the valve member, the one or more
actuators moving the valve member to the closed position when actuated; and one or more floats
positioned adjacent to each of the one or more actuators, each float moving along a float path
between a lower position in the absence of water and a raised position in the presence of water,

the floats actuating the actuators as the floats move toward the raised position.
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[0015] According to other aspects the backwater valve insert may comprise one or more of
the following features, alone or in combination: the backwater valve insert may further comprise
a lock that selectively locks the valve member into the closed position; the lock may comprise a
cam that engages a cam engagement member carried by the valve member above the second end
of the inlet extension; the backwater valve may comprise a side profile that, when the backwater
valve insert is installed in the hollow valve body of the backwater valve, it cooperates with the
hollow valve body to define one or more float chambers and one or more flow channels, the one
or more float chambers receiving the one or more floats and defining the float path of each float,
the one or more flow channels channelling a backflow of water towards the one or more float
chambers; the actuators may comprise counterweights that bias the valve member toward the
open position; the backwater valve insert of further comprising a lower flange below the inlet
extension that extends away from the second end, the lower flange being sized to engage and
conform to a bottom surface of the hollow valve body; the lower flange may cover a valve

connection on the bottom of the hollow valve body.

[0016] According to an aspect, there is provided a method of retrofitting a backwater valve,
the backwater valve comprising a hollow valve body having an inlet and an outlet, and an
existing valve member that pivots between open and closed positions to control the flow of water
through the valve body, the method comprising the steps of removing the existing valve member
from the hollow valve body, providing a backwater valve insert comprising an inlet extension
having a first end, a second end, and a flow path between the first end and the second end, a
valve member carried by the inlet extension, the valve member being pivotally movable about a
pivot axis between an open position in which the valve member is away from the second end of
the inlet extension and a closed position in which the valve member directly engages and covers
the second end to prevent fluid flow along the flow path, the pivot axis being disposed above the
inlet extension, the valve member being biased toward the open position, and one or more
actuators connected to the valve member, the one or more actuators moving the valve member to
the closed position when actuated, inserting the backwater valve insert into the hollow valve

body such that the first end connects to the inlet of the hollow valve body, and positioning one or
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more floats adjacent to each of the one or more actuators, each float being movable along a float
path between a lower position in the absence of water and a raised position in the presence of
water, the one or more floats actuating the actuators as the one or more floats move to the raised

position.

[0017] According to other aspects, the method may comprises one or more of the following
features, alone or in combination: the backwater valve insert may further comprise a lock that
selectively locks the valve member in the closed position; the lock may comprise a cam that
engages a cam engagement member carried by the valve member above the second end of the
inlet extension; the one or more floats may be positioned in one or more float chambers defined
by a side profile of the backwater valve insert in cooperation with the hollow valve body, the one
or more float chambers defining the float path; the side profile of the backwater valve insert may
cooperate with the hollow valve body to define one or more flow channels that channel a
backflow of water toward the one or more float chambers; the actuators may comprise one or
more counterweights that bias the valve member toward the open position; the one or more
counterweights may be removable; removing the existing valve insert may comprise
disconnecting the existing valve from a valve connection on a bottom surface of the hollow valve
body; the backwater valve insert may further comprises a lower flange below the inlet extension
that extends away from the second end, the lower flange being sized to engage and conform to
the bottom surface of the hollow valve body and cover the valve connection; the backwater valve
insert may be assembled inside the hollow valve body; and the one or more floats are positioned
inside the hollow valve body before the backwater valve insert is inserted inside the hollow valve

body.

[0018] According to an aspect, there is provided, in combination, a backwater valve and a
backwater valve insert, wherein the backwater valve comprises a hollow valve body having an
inlet and an outlet, and the backwater valve insert comprises an inlet extension having a first end,
a second end, and a flow path between the first end and the second end, the first end being sized
to connect to the inlet of the hollow valve body, a valve member carried by the inlet extension,

the valve member being pivotally movable about a pivot axis between an open position in which

Date Recgue/Date Received 2020-08-17



10

15

20

25

the valve member is away from the second end of the inlet extension and a closed position in
which the valve member directly engages and covers the second end to prevent fluid flow along
the flow path, the pivot axis being disposed above the inlet extension, the valve member being
biased toward the open position, one or more actuators connected to the valve member, the one
or more actuators moving the valve member to the closed position when actuated, and one or
more floats positioned adjacent to each of the one or more actuators, each float moving along a
float path between a lower position in the absence of water and a raised position in the presence

of water, the floats actuating the actuators as the floats move toward the raised position.

[0019] According to other aspects, the combination may comprise one or more of the
following features, alone or in combination: the backwater valve insert may further comprise a
lock that selectively locks the valve member into the closed position; the lock may comprise a
cam that engages a cam engagement member carried by the valve member above the second end
of the inlet extension; a side profile of the backwater valve and the hollow valve body may
cooperate with the hollow valve body to define one or more float chambers and one or more flow
channels, the one or more float chambers receiving the one or more floats and defining the float
path of each float, the one or more flow channels channelling a backflow of water towards the
one or more float chambers; the actuators may comprise counterweights that bias the valve
member toward the open position; the counterweights may be removable; the hollow valve body
may have a bottom surface that comprises a valve connection; and the backwater valve insert
may further comprise a lower flange below the inlet extension that extends away from the second
end, the lower flange being sized to engage and conform to the bottom surface of the hollow

valve body and cover the valve connection.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] These and other features will become more apparent from the following description
in which reference is made to the appended drawings, the drawings are for the purpose of

illustration only and are not intended to be in any way limiting, wherein:
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FIG. 1 is a side elevation view in section of a backwater valve with a cam locking
device.

FIG. 2 is a side elevation view in section of a backwater valve with a control system
for the cam locking device shown in FIG. 1.

FIG. 3 is a perspective view of a backwater valve insert with the valve in the open
position.

FIG. 4 is a perspective view of a backwater valve insert with the valve in the closed
position.

FIG. 5 is a side elevation view in section of a backwater valve insert with the valve
the closed position.

FIG. 6 is a side elevation view of a backwater valve insert with the valve in the
closed position.

FIG. 7 is a top plan view in partial section of a backwater valve insert in a hollow
valve body.

FIG. 8 is a side elevation view in section of a prior art backwater valve.

FIG. 9 is a side elevation view in section of a prior art backwater valve with the valve
being removed.

FIG. 10 is a side view in section of a backwater valve insert being retrofitted into an

existing hollow valve body.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0021] A backwater valve, generally identified by reference numeral 10, will now be

described with reference to FIG. 1 through 10.

[0022] Referring to FIG. 1, backwater valve 10 has a hollow valve body 12 and a valve
member 20. Hollow valve body 12 has an inlet 14 and an outlet 16. Valve member 20 is
disposed within hollow valve body 12 and is pivotally mounted within hollow valve body 12

about a pivot axis 22. As shown, valve member 20 is pivotally attached to an insert 100 that may
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be used to facilitate assembly or retrofitting and is discussed below. However, it will be
understood that, in other examples, valve member 20 may be pivotally mounted to another
element, such as an inner surface of hollow valve body 12. Referring to FIG. 3 and 4, valve
member 20 is pivotally movable between an open position and a closed position. In the closed
position, referring to FIG. 4, a sealing surface 24 of valve member 20 engages valve body 12 to
prevent fluid flow through inlet 14. In the open position, referring to FIG. 3, valve member 20 is
spaced away from inlet 14 to allow fluid flow. Pivot axis 22 is disposed above inlet 14 such that
when pivoting from the closed position to the open position, valve member 20 swings up and

away from inlet 14.

[0023] Valve member 20 may be operable in a normally-open mode, and a normally-closed
mode. In the normally-open mode, valve member 20 is biased toward the open position, which
may be done by providing one or more counterweights 28. As depicted, counterweights 28 are
provided on either side of valve member 20 and cause valve member 20 to pivot toward the open
position. Counterweights 28 may be removable or adjustable to allow valve member 20 to be
changed from a normally open operation, in which counterweights 28 maintain valve member in
a normally open position above inlet 14, to a normally-closed mode of operation covering inlet

14.

[0024] In the normally-closed mode, valve member 20 remains closed and opens as water
flows from inlet 14 toward outlet 16. Counterweights 28 may still be used to help improve the

responsiveness of valve member 20 when water flows from inlet 14 to outlet 16.

[0025] In the normally-open mode, valve member 20 and moves to the closed position when
actuated. In one example, referring to FIG. 3 and 4, counterweights 28 may also act as actuators
28 that are actuated by one or more floats 32 to close valve member 20. Floats 32 may be
positioned below actuators 28 and as floats 32 rise, such as in response to a water level rising in
hollow valve body 12, floats 32 engage and lift counterweights 28 to pivot valve member 20
toward the closed position. Floats 32 may be unconnected to counterweights 28, or may be
connected, either rigidly, with a pivoting connection, or with a gear-type connection. Floats 32

may also engage another actuator other than counterweights 28, such as a separate lever arm, etc.
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such that floats 32 are able to close valve member 20 as it is lifted. Floats 32 may be enclosed

within a float channel 132 that constrict its movement, such as along a vertical path.

[0026] Referring to FIG. 6, counterweights 28 may be designed with a shifting weight 29,
such as ball bearings that roll along a channel 30 as valve member 20 pivots. In this manner, the
center of gravity of valve member 20 changes depending on the position. This may be done, for
example, to allow valve member 20 to be responsive to a backwater event to close valve member
20, while allowing weights 29 to shift with valve member 20 in the closed position such that
additional weight is applied to help keep valve member 20 closed during a backwater event, such
as in response to pressure fluctuations, which may result in valve “flutter”, or to help close valve
member 20 against deposits or debris. In the depicted example, shifting weights 29 are shown
within channel 30 in a first position, with valve member 20 closed. As depicted, in the closed
position, weights are shifted to a first position that is closer to pivot axis 22 that helps keep valve
member 20 closed. When valve member 20 pivots toward the open position, shifting weights 29
travel along channel 30 in the direction indicated by the arrow 21 to a second position away from
pivot axis 22 to increase the effect of counterweights 28, such that weights 29 help keep valve
member 20 in the open position, while preferably being positioned to ensure valve member 20 is

able to quickly close in response to a backwater event.

[0027] Referring to FIG. 3 and 4, backwater valve 10 has a cam 40 rotatably mounted above
inlet 14. Cam 40 carries a camming surface with a radius that increases in a circumferential
direction such that cam 40 approaches or withdraws from valve member 20 as it rotates. As
shown, valve member 20 has an engagement surface 42 that is engaged by cam 40, which may
take any suitable form that allows cam 40 to act upon valve member 20. Cam 40 has a first rotary
position shown in FIG. 3 in which valve member 20 is permitted to move to the open position
and a second rotary position shown in FIG. 4 in which cam 40 secures valve member 20 in the
closed position. In the first rotary position, valve member 20 is permitted to move between the
open position and the closed position, such as in response to a water level raising floats 32. In the
second rotary position, cam 40 is engaged with cam engagement member 42, which causes valve

member 20 to be secured in the closed position. When valve member 20 is in the open position,

Date Recgue/Date Received 2020-08-17



10

15

20

25

12

rotating cam 40 from the first rotary position to the second rotary position may cause cam 40 to
apply a force to cam engagement member 42 that pivots valve member 20 toward the closed
position. Referring to FIG. 7, cam 40 may also be used to apply a jolting or jarring force using a
jarring surface 41 carried by cam 40, which may be reached by rotating cam 40 in an opposite
direction of the second rotational position relative to the first rotational position. When cam 40 is
suitably rotated, valve jarring tool 41 may interact with valve member 20 to quickly close valve
member 20 to apply a jolting or jarring force to displace any blockages, such as solid material or
build-up, that may be prevent valve member 20 from closing properly. Cam 40 may be used as a
locking device. If used as a locking device, cam 40 may not have a camming surface, in which
case it would only be able to close and lock valve member 20 when in the closed position. Other
considerations discussed herein with respect to cam 40 may apply to a locking device, as will be

understood by those skilled in the art.

[0028] As shown, cam 40 is provided with an indicator 39, such as an arrow as depicted, that
provides a visual indication of whether cam 40 is open or closed. Indicator 39 may also provide a
surface to be gripped by a user to manipulate cam 40 between the open and closed position, if
required. If it is designed to be gripped by a user, indicator 39 is preferably accessible from
outside valve body 12. If inside valve body 12, the top of valve body 12 may be transparent to

allow a user to observe indicator 39 without opening valve body 12.

[0029] In some circumstances, cam 40 may be biased open or closed by a spring, with
suitable compensating design features being provided to the rest of backwater valve 10, such as

counterweights 28, valve member 20, etc.

[0030] Referring to FIG. 2, backwater valve 10 may be equipped with a motor 44 connected
to cam 40, a water level detector 46 that detects a water level with hollow valve body 12, and a
controller 50 that is connected to motor 44 and water level detector 46. Water level detector 46
may detect a single water level that indicates a backwater event, or a series of levels, such as a
low water level, a high water level, an emergency water level, or any suitable levels. There may
also be an additional level sensor (not shown) in communication with the flow path upstream of

valve member 20, which may be used to indicate whether there is an increase in the water level
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upstream of backwater valve 10. Alternatively, or in addition, backwater valve 10 may be
provided with a sensor 48 that indicates whether valve member 20 is in the open or the closed
position. This may be, for example, a magnetic reed switch or other proximity sensor mounted
toward the top of valve body 12 that detects when valve member is open or closed. As shown,
sensor 48 interacts with magnet 49 carried by counterweight 28 to determine the position of
valve member 20. Another type of sensor may be used that shows intermediate positions as well,
if desired. Controller 50 may be configured to activate motor 44 to control the position of cam 40
between the first and second rotary positions in response to a detected water level and/or a
detected valve position. For example, controller 50 may be programmed to actuate cam 40 to
close valve member 20 if a predetermined water level is detected. Valve sensor 48 may be used
to confirm that valve member 20 has closed when a predetermined water level is reached, which
may be the same or different than the water level used to closed valve member 20. In this
manner, valve sensor 48 may be used to determine if there is a blockage or other failure of valve
member 20 that prevents its closure. Controller 50 may be provided with a communication
module (not shown), such as a wired or wireless communication link, that sends information or
alarms to a user, such as to a computer device, a visual alarm, and/or an auditory alarm (not
shown). Controller 50, sensors 46 and 48, and other components may be implemented using
known components, such as a typical servo motor, float switch, magnetic reed switch,
microcontroller, etc. as will be understood by those skilled in the art. Controller 50 may also be a
switch or mechanical actuator that moves cam 40 to the second, closed position, or to the first,
open position, depending on the manner in which the water level is changing. There may also be
separate controllers 50 for separate functions, or a single controller 50 that performs each
function. Additionally, controller 50 may be programmed to receive instructions from a remote
device, such as a smart phone with an app that also receives notifications or status updates from
one or more of: the sensors, the motor, the controller, etc. For example, such an arrangement
could allow a user to intentionally close and lock valve member 20 pre-emptively, such as when
leaving on vacation or at other times when additional security is desired. If an upstream water

level sensor is used, this may provide additional information to a user, such as if valve member
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20 is closed by cam 40 but the water level upstream of backwater valve 10 is increasing. This
may allow the user to decide whether to release valve member 20 to allow water to flow, or may
automatically trigger valve member 20 to open without any input from the user, depending on

the readings from the water level sensors on either side of valve member 20.

[0031] A method for of preventing backwater flow through a pipe connected to inlet 14 will
now be described. Referring to FIG. 1, backwater valve 10, as described above, is provided in a
flow path of the pipe with hollow valve body 12 in line with the pipe such that, under normal
operation of the pipe, water will flow into inlet 14 of hollow valve body and out of outlet 16.
Referring to FIG. 3 and 4, in the event of a backflow of water, in which fluid flows into outlet 16,
valve member 20 moves to the closed position (if in the normally-open mode of operation) or
remain in the closed position (if in the normally-closed mode of operation) to prevent water flow
from outlet 16 to inlet 14. This may be accomplished by actuating valve member 20 using floats
32 to apply a force to counterweights 28, by rotating cam 40 from the first rotary position to the
second rotary position, or both by actuating valve member 20 and rotating cam 40. Cam 40 may
be used to close valve member 20, or to secure valve member 20 in the closed position. In this
manner, valve member 20 may be used to prevent fluid flow between outlet 16 and inlet 14.
Referring to FIG. 2, the water level in hollow valve body 12 may be detected which may be used
to actuate and, upon detecting a water level at a predetermined level in hollow valve body 12,
which may also include a measurement of the rate of change of the water level, activating a
motor to rotate cam 40 from the first rotary position to the second rotary position. The water
level or a predetermined water level, may be communicated to controller 50 that controls and
activates motor in response to detecting the predetermined water level. The position of valve
member 20 may also be communicated to controller 50 and/or a user using a position sensor 48.
This may be used to warn a user that a backwater event has occurred, or that service is required,
such as if valve member 20 remains in the open or closed position despite a sensed water

position that would require otherwise.

[0032] Referring to FIG. 3 and 4, valve member 20 may be biased toward the open position

by one or more counterweights 28, and the operation of backwater valve 10 may be changed

Date Recgue/Date Received 2020-08-17



10

15

20

25

15

from a normally open valve to a normally closed valve by removing the one or more
counterweights 28. Counterweights 28 may also be used as actuators and backwater valve 10
may also have one or more floats 32 positioned adjacent to the one or more actuators 28. In the
presence of water, such as during a backwater event, actuators 28 may be actuated by the floats
32 to move valve member 20 from the open position to the closed position. Valve member 20
may be moved toward the closed position by cam 40 engaging cam engagement member 42 as
cam 40 is rotated to the second rotary position, or valve member 20 may be moved toward the
closed position by floats 32 actuating actuators 28. Valve member 20 may then be secured into

the closed position by rotating cam 40 to the second rotary position.

[0033] Referring to FIG. 8 through 10, an existing or prior art backwater valve 200 may be
retrofitted by removing an existing valve member 202 and inserting a backwater valve insert
100. FIG. 8 depicts an example of a prior art backwater valve 200 is shown, similar to the
backwater valve shown and described in United States patent no. 8,578,961 (Coscarella) entitled
“Low Profile Backwater Valve”. Referring to FIG. 9, existing valve member 202 is removed to
provide hollow valve body 12 with inlet 14 and outlet 16 as discussed above. Referring to FIG.
10, backwater valve insert 100 is placed inside of hollow valve body 12. Existing valve assembly
member 202 is shown as a normally open valve member that lies along the bottom of valve body
12 that pivots upward to the closed position in response to a backwater event, although other
types of valve designs may also be retrofitted if the existing valve member may be removed
before retrofitting with backwater valve insert 100. Insert 100 has an extension 102 with a first
end 104 that fits within inlet 14 of hollow valve body 12, and a second end 106 opposite first end
104 and connected by a flow path 108. First end 104 is sized to be received within inlet 14 of
hollow valve body 12 to seal flow path 108. Valve member 20 is carried by extension 102 and is
pivotally movable about pivot axis 22 between and open position and a closed position as
discussed above. The above description also applies to new constructions, where hollow valve
body 12 is designed to receive backwater valve inert 100, whether hollow valve body 12 has an
existing valve member 202 installed, or is designed to receive either valve member 202 or

backwater valve insert 100.
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[0034] Each float 32 moves along float path 132 in a vertical direction following the water
level within valve body 12. Float paths 132 may be defined by a side profile of backwater valve
insert 100 and an inner surface of hollow valve body 12 once insert 100 has been installed in
hollow valve body 12. For example, insert 100 may have flanges that depend from insert 100
that, when installed, are adjacent to, and are designed to cooperate with, the inner surface of
valve body 12 to create suitably sized and shaped float chambers that allow floats 32 to move
and interact with actuators 28. Insert 100 and valve body 12 may form one or more float
chambers 130 in which floats 32 reside and move along float paths 132. The side profile of
backwater valve insert 100 may include one or float guides 134 that confine floats 32 to float
paths 132. Insert 100 and hollow valve body 12 may also cooperate to define one or more flow
channels 136, where the one or more flow channels 136 direct a backflow of water toward float
chambers 130. Referring to FIG. 7, the flow channels may be defined at least partially by flanges
138 extended up from a bottom surface 13 of valve body 12.

[0035] Backwater valve insert 100 may have a lower flange 110 below extension 102 that
extends away from second end 106 and is sized to engage and conform to bottom surface 13 of
hollow valve body 12. Lower flange 110 is designed to cover or overlay the bottom surface 13 of
a valve to prevent water from entering below insert 100, and avoid the collection of solids or

debris, while encouraging the flow of water through hollow valve body 12.

[0036] In this patent document, the word "comprising" is used in its non-limiting sense to
mean that items following the word are included, but items not specifically mentioned are not
excluded. A reference to an element by the indefinite article "a" does not exclude the possibility
that more than one of the elements is present, unless the context clearly requires that there be one

and only one of the elements.

[0037]  The scope of the following claims should not be limited by the preferred embodiments
set forth in the examples above and in the drawings but should be given the broadest

interpretation consistent with the description as a whole.
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What is Claimed is:

1. A backwater valve, comprising:

a hollow valve body having an inlet and an outlet;

a valve member pivotally movable about a pivot axis disposed above the inlet, the valve
member pivoting between an open position in which the valve member is away from the inlet
and a closed position in which the valve member closes the inlet; and

a cam rotatably mounted above the inlet, the cam having a first rotary position in which
the valve member is permitted to move to the open position and a second rotary position in
which the cam engages the valve member to secure the valve member in the closed position, and
wherein, with the valve member in the open position, the cam pushes the valve member toward

the close position as the cam moves toward the second rotary position.

2. The backwater valve of claim 1, wherein the valve member is biased toward the open

position by one or more counterweights.

3. The backwater valve of claim 2, wherein the one or more counterweights are removable.

4. The backwater valve of claim 2, further comprising one or more floats such that, in the
presence of water, the floats rise and engage a valve member actuator to pivot the valve member

toward the closed position.

5. The backwater valve of claim 4, wherein the valve member actuator comprises the one or

more counterweights.

6. The backwater valve of claim 1, further comprising:
a water level detector that detects a water level within the hollow valve body;
a cam actuator connected to the cam, the cam actuator selectively rotating the cam to the

second rotary position; and
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a controller connected to the water level detector and the cam actuator, wherein the
controller comprises instructions to cause the cam actuator to rotate the cam toward the second

rotary position in response to a predetermined water level being detected by the water level

detector.
7. A method of preventing backwater flow through a pipe, the method comprising the steps
of:

connecting an inlet and an outlet of a hollow valve body of a backwater valve to the pipe,
the backwater valve comprising:

a valve member pivotally movable about a pivot axis disposed above the inlet,
the valve member pivoting between an open position in which the valve member is away from
the inlet and a closed position in which the valve member engages the inlet to prevent fluid flow
through the inlet; and

a cam rotatably mounted above the inlet, the cam having a first rotary position in
which the valve member is permitted to move to the open position and a second rotary position
in which the cam engages the valve member to secure the valve member in the closed position;
and

rotating the cam from the first rotary position to the second rotary position to secure the
valve member in the closed position and prevent fluid flow between the outlet and the inlet,
wherein, with the valve member in the open position, the cam pushes the valve member toward

the close position.

8. The method of claim 7, further comprising the steps of’
detecting a water level of a backwater flow in the hollow valve body; and
upon the water level reaching a predetermined level, activating a motor to rotate the cam

from the first rotary position to the second rotary position.

9. The method of claim 7, wherein the valve member is biased toward the open position by
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one or more counterweights.

10. The method of claim 9, comprising the step of modifying an operation of the backwater
valve from a normally open valve to a normally closed valve by removing the one or more

counterweights.

11. The method of claim 9, wherein the backwater valve further comprises one or more
floats, and the floats engage a valve member actuator to move the valve member to the closed

position in the presence of water.

12. The method of claim 11, wherein the valve member actuator comprises the one or more
counterweights.
13. In combination, a backwater valve and a backwater valve insert, wherein:

the backwater valve comprises a hollow valve body having an inlet and an outlet; and
the backwater valve insert comprises:

an insert body having a first end, a second end, and defining a flow path between
the first end and the second end, the insert body being sized to be received within the hollow
valve body such that the first end is in fluid communication with the inlet of the hollow valve
body, and the second end is in fluid communication with the outlet of the hollow valve body;

a valve member carried by the insert body, the valve member being pivotally
movable about a pivot axis disposed above the flow path, the valve member pivoting between an
open position in which the valve member is away from the inlet and a closed position in which
the valve member engages the inlet to prevent fluid flow through the inlet;

counterweights that bias the valve member toward the open position; and

one or more floats positioned sized to be received within the hollow valve body
such that in the presence of water within the hollow valve body, the floats rise and engage a

valve member actuator to move the valve member toward the closed position.
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14. The combination of claim 13, wherein the backwater valve insert further comprises a

lock that selectively locks the valve member into the closed position.

15. The combination of claim 14, wherein the lock comprises a cam mounted above the flow
path that engages the valve member, and wherein, with the valve member in the open position,
the cam pushes the valve member toward the close position as the cam moves from a first rotary

position toward a second rotary position.

16. The combination of claim 13, wherein the counterweights are removable to convert the

valve member from a normally open operation to a normally closed operation.

17. The combination of claim 13, wherein the valve member actuator comprises the one or

more counterweights.

18. The combination of claim 13, wherein an inner surface of the hollow valve body of the
backwater valve and an outer surface of the insert body cooperate to define one or more float
chambers that receive the one or more floats, the one or more flow channels being in fluid

communication with the flow path of the insert body.
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