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CASE 7653

FABRIC FILTER LOUVER ASSEMBLY

FIELD
[0001] The present invention relates generally to a louver assembly, and, more

particularly, to a louver assembly for a fabric filter.

BACKGROUND

[0002] Fabric filters (also known as baghouses) are generally employed to separate
particulate matter from gas streams. For example, fabric filters can be used to separate fly ash
and other undesirable particulate matter from a boiler flue gas stream. The filtration of the
particulate matter from particulate-laden gas is carried out using filter elements that comprise
a porous fabric material and are suspended within one or more compartments of the fabric
filter. The gas stream 1s directed into the fabric filter through an inlet manifold and then
passes through the porous fabric material of the filter bags before exiting the fabric filter
through an outlet manifold. As the gas stream passes through the porous fabric material of a
filter element, the particulate material will separate from the gas stream and be collected

within a hopper of the fabric filter located below the filter element.

SUMMARY

[0003] In accordance with a first aspect, a fabric filter for separating particulate
matter from a gas stream includes a filter compartment and an inlet opening for delivering at
least a portion of the gas stream to the filter compartment. The fabric filter further includes
one or more filter elements within the filter compartment and a louver assembly for providing
access for the at least a portion of the gas stream to said filter compartment. The louver
assembly has a first louver associated with the inlet opening and movable between a first-
louver-first position and a first-louver-second position. The louver assembly has a second
louver associated with the inlet opening and movable between a second-louver-first position
and a second-louver-second position. The first louver and the second louver are movable
independent of each other to facilitate or restrict fluid communication through said opening.

[0004] In accordance with a second aspect, an operating assembly is provided for a
louver assembly of a fabric filter that includes a first louver associated with an inlet opening
of the fabric filter that is movable between a first-louver-first position and a first-louver-
second position and a second louver associated with the inlet opening that is movable

between a second-louver-first position and a second-louver-second position. The operating
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CASE 7653

assembly has a drive assembly that is configured to be placed in operable communication
with the first louver or the second louver and is operable to move the first louver or the
second louver independently of the other.

[0005] In accordance with a third aspect a method is provided of operating a louver
assembly for a fabric filter that includes a first louver associated with an inlet opening of the
fabric filter that is movable between a first-louver-first position and a first-louver-second
position and a second louver associated with the inlet opening that is movable between a
second-louver-first position and a second-louver-second position. The method comprises
moving the first louver independently of the second louver in order to adjust a proportion of
open area of said opening that is open to fluid communication therethrough.

[0006] These and other non-limiting aspects of the disclosure are more particularly
described below. For a better understanding of the embodiments disclosed herein, reference

1s made to the accompanying drawings and description forming a part of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The embodiments disclosed herein may take form in various components and
arrangements of components, and in various process operations and arrangements of process
operations. The drawings are only for purposes of illustrating preferred embodiments and are
not to be construed as limiting. The foregoing and other aspects will become apparent to those
skilled in the art to which the present examples relate upon reading the following description
with reference to the accompanying drawings, in which:

[0008] FIG. 1 is a perspective view of an example fabric filter partially broken away
to show interior details;

[0009] FIG. 2 is a horizontal cross-section view of the fabric filter taken through
plane 2 in FIG. 1,

[0010] FIG. 3 is a view of an example louver assembly of the fabric filter in one
state;

[0011] FIG. 4 is a cross-section view of the louver assembly taken along line 4-4 in
FIG. 3;

[0012] FIG. S is a view of the louver assembly of FIG. 3, but in another state;

[0013] FIG. 6 is a cross-section view of the louver assembly taken along line 6-6 in
FIG. §;

[0014] FIG. 7 is a view of the louver assembly of FIG. 3, in yet another state; and
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CASE 7653

[0015] FIG. 8 is a cross-section view of the louver assembly taken along line 8-8 in

FIG. 7.

DETAILED DESCRIPTION

[0016] A more complete understanding of the components, processes,
systems, methods and apparatuses disclosed herein can be obtained by reference to the
accompanying drawings. The figures are merely schematic representations based on
convenience and the ease of demonstrating the present disclosure, and is, therefore, not
intended to indicate relative size and dimensions of the devices or components thereof and/or
to define or limit the scope of the exemplary embodiments.

[0017] Although specific terms are used in the following description for the
sake of clarity, these terms are intended to refer only to the particular structure of the
embodiments selected for illustration in the drawings, and are not intended to define or limit
the scope of the disclosure. In the drawings and the following description below, it is to be
understood that like numeric designations refer to components of like function.

[0018] The singular forms "a," "an," and "the" include plural referents unless
the context clearly dictates otherwise.
[0019] As used in the specification, various devices and parts may be described as

2 <l

"comprising”" other components. The terms “comprise(s),” “include(s),” “having,” “has,”
“can,” “contain(s),” and variants thereof, as used herein, are intended to be open-ended
transitional phrases, terms, or words that do not preclude the possibility of additional
components.

[0020] As used herein, approximating language may be applied to modify any
quantitative representation that may vary without resulting in a change in the basic function
to which it is related. Accordingly, a value modified by a term or terms, such as “about” and

2

“substantially,” may not be limited to the precise value specified, in some cases. The
modifier “about” should also be considered as disclosing the range defined by the absolute
values of the two endpoints. For example, the expression “from about 2 to about 4” also
discloses the range “from 2 to 4.”

[0021] To the extent that explanations of certain terminology or principles of the
chemical looping arts, systems, processes, and related arts may be necessary to understand
the present disclosure, the reader is referred to Steam/its generation and use, 40th Edition,
Stultz and Kitto, Eds., Copyright 1992, The Babcock & Wilcox Company, and to Steam/its
generation and use, 41st Edition, Kitto and Stultz, Eds., Copyright 2005, The Babcock &
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CASE 7653

Wilcox Company, and Steam/its generation and use, 42nd Edition, G.L. Tomei, Ed.,
Copyright 2015, The Babcock & Wilcox Company, the texts of which are hereby
incorporated by reference as though fully set forth herein.

[0022] Referring to FIGS. 1 & 2, an example fabric filter (baghouse) 20 is shown that
can be used to separate particulate matter from a gas stream. For example, the fabric filter 20
can be used with a boiler (not shown) that burns coal or other fossil fuels to produce steam
for an electric generator. A by-product of the combustion process is flue gas, which can be
exhausted from the boiler and released into the atmosphere. Most fossil fuels contain some
quantity of non-combustibles that form particulate (e.g., ash) in the flue gas that needs to be
collected before releasing the flue gas into the atmosphere. Accordingly, the example fabric
filter 20 can be used to separate the particulate from the flue gas of the boiler before releasing
the gas into the atmosphere.

[0023] The fabric filter 20 comprises a housing 22 and one or more filter
compartments 24 provided within the housing 22. The fabric filter 20 further comprises an
inlet manifold 26 and one or more inlet portions 28 in communication with the manifold 26,
each having one or more inlet openings 30 for providing fluid communication between
respective filter compartments 24 and the inlet manifold 26, as illustrated schematically in
FIG. 2. Each inlet opening 30 corresponds to a different filter compartment 24, though in
some examples, multiple inlet openings 30 may correspond to the same filter compartment
24 The inlet portions 28 can form part of the inlet manifold 26 and/or the filter compartments
24 or the inlet portions 28 can be separate structures that are provided between the filter
compartments 24 and the inlet manifold 26.

[0024] The example fabric filter 20 further comprises an outlet manifold 34 and one
or more outlet portions 38 having one or more outlet openings 40 for providing fluid
communication between the filter compartments 24 and the outlet manifold 34. Two outlet
openings 40 correspond to each filter compartment 24 in the illustrated embodiment, though
in some examples, one or more than two outlet openings 40 may correspond to each filter
compartment 24. The outlet portions 38 can form part of the outlet manifold 34 and/or the
respective filter compartments 24 or the outlet portions 38 can be separate structures that are
provided between the filter compartments 24 and the outlet manifold 34.

[0025] The fabric filter 20 further comprises a plurality of filter elements 42 that each
comprise a porous fabric material. The porous fabric material for each filter element 42 is

shaped as a cylinder in the illustrated embodiment having one closed end and one open end to
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form a filter bag, though other shapes are possible. Multiple filter elements 42 can be
provided within each filter compartment 24.

[0026] The fabric filter 20 is configured such that a gas stream from a source (e.g., a
boiler) can be received by the inlet manifold 26 and delivered to one of the filter
compartments 24 through its corresponding inlet opening 30. The gas stream can then pass
through the filter compartment 24 and be expelled therefrom via its corresponding outlet
openings 40 into the outlet manifold 34. The outlet manifold 34 can then direct and expel the
gas stream into the atmosphere or some other structure downstream from the fabric filter 20.
In the present example, the outlet manifold 34 directs and expels the gas stream out a rear
side of the fabric filter 20, though other sides are possible in other embodiments.

[0027] The filter clements 42 for each filter compartment 24 are configured such that
as the gas stream passes through the filter compartment 24 from its corresponding inlet
opening 30 to its corresponding outlet openings 40, the gas stream will pass through the
porous fabric material of one of its filter elements 42. As the gas stream passes through the
porous fabric material, particulate within the gas stream can collect on the porous fabric
material, thereby separating from the gas stream as the gas stream continues to travel through
and out of the filter compartment 24. The particulate matter will either remain on the porous
fabric material or fall down from the porous fabric material into a hopper 44 of the filter
compartment 24 provided below the filter elements 42.

[0028] To assist in controlling the flow of the gas stream into the filter compartments
24, the fabric filter 20 can have one or more louver assemblies 48 corresponding to each inlet
portion 28 to control or regulate the flow of flue gas therethrough. As shown in FIGS. 3-6,
each louver assembly 48 can have a first louver S0 and a second louver 52 that can both be
associated with its corresponding inlet opening 30. For example, the first louver S0 can be
provided within the inlet opening 30 and movably mounted to the inlet portion 28 such that
the first louver 50 is movable between a first-louver-first position (e.g., an open position, as
shown in FIGS. 3 & 4) and a first-louver-second position (e.g., a closed position, as shown in
FIGS. 5 & 6). Similarly, the second louver 52 can be provided within the inlet opening 30
and movably mounted to the inlet portion 28 such that the second louver 52 is movable
between a second-louver-first position (e.g., an open position, as shown in FIGS. 3 & 4) and
a second-louver-second position (e.g., a closed position, as shown in FIGS. § & 6). Each
louver assembly 48 can have additional louvers that are also similarly mounted within its

corresponding inlet opening 30.
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[0029] To move the first and second louvers 50, 52 between positions, the first and
second louvers 50, 52 can be respectively rotatable about a first axis Xy and a second axis X,
though other motions are possible in other examples such as linear or non-linear actuation or
in-plane motion. The first and second axes X;, X, are both substantially horizontal/parallel
and vertically spaced from each other. However, in some examples, the first and second axes
X1, X, may be non-parallel and in some examples, one or both of the first and second axes
X1, X; may have a non-horizontal orientation.

[0030] Each of the first and second louvers 50, 52 has a panel member 56 that extends
longitudinally along its respective axis Xi, Xz. As shown in FIGS. 3 & 4, when the first
louver S0 is in its first-louver-first position, its panel member 56 will be substantially
horizontal, thereby opening a top portion 60 of the inlet opening 30. Similarly, when the
second louver 52 is in its second-louver-first position, its panel member 56 will be
substantially horizontal, thereby opening a bottom portion 62 of the inlet opening 30.
Meanwhile, as shown in FIGS. 5 & 6, when the first louver 50 is in its first-louver-second
position, its panel member 56 will be rotated about 90° to a substantially vertical orientation,
thereby closing the top portion 60 of the inlet opening 30. Similarly, when the second louver
52 is in its second-louver-second position, its panel member 56 will be rotated about 90° to a
substantially vertical orientation, thereby closing the bottom portion 62 of the inlet opening
30. However, it should be appreciated that the panel members 56 of the first or second
louvers 50, 52 can have different orientations or different angles of displacement between
positions.

[0031] Preferably, the first and second louvers S0, 52 are movable independent of
each other. In other words, movement of one of the first and second louvers 50, 52 does not
necessitate or cause movement of the other. However, it is to be appreciated that the first and
second louvers 50, 52 may still be moved simultaneously even though simultaneous
movement is not necessary or necessarily caused by movement of one of the first and second
louvers 50, 52.

[0032] Because the first and second louvers 50, 52 are movable independent of each
other, the first and second louvers 50, 52 can be moved in various different ways to achieve
different configurations for the louver assembly 48 in order to facilitate or restrict fluid
communication through the associated inlet opening 30 in order to regulate or affect the flow
of flue gas therethrough. In particular, the first and second louvers S0, 52 can be moved in
order to adjust a proportion of the arca of the inlet opening 30 that is open to fluid

communication therethrough. The first and second louvers 50, 52 can be moved
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independently 50, 52 in response to a gas-flow demand of gas through the inlet opening 30 or
a cleaning or repair operation, either manually or automatically. For example, the louver
assembly 48 can be altered between a first state, a second state, and a third state. In the first
state, the first louver 50 is in the first-louver-first position, thereby opening the top portion 60
of the inlet opening 30, while the second louver 52 is in the second-louver-first position,
thereby opening the bottom portion 62 of the inlet opening, as shown in FIGS. 3 & 4. In the
second state, the first louver 50 is in the first-louver-second position, thereby closing the top
portion 60 of the inlet opening 30, while the second louver 52 is in the second-louver-first
position, thereby opening only the bottom portion 62 of the inlet opening 30, as shown in
FIGS. 7 & 8. In the third state, the first louver 50 is in the first-louver-second position,
thereby closing the top portion 60 of the inlet opening 30, while the second louver 52 is in the
second-louver-second position, thereby closing the bottom portion 62 of the inlet opening, as
shown in FIGS. 5 & 6.

[0033] When large loads (i.e., large volumetric flow rates) of gas are passing through
the inlet opening 30, the louver assembly 48 can be altered to the first state wherein both the
top and bottom portions 60, 62 of the inlet opening 30 are open to provide the largest area
opening for the gas to pass through. The first state therefore can correspond to a relatively
high gas-flow demand through the inlet opening 30. However, when relatively smaller loads
are passing through the inlet opening 30, such a large area can result in a low velocity of gas
passing through the inlet opening 30, which can cause particulate matter within the gas to
become dis-entrained from the slower moving gas stream and settle within the inlet portion
28 and/or inlet manifold 26. This can result in clogging of the inlet portion 28 and/or inlet
manifold 26. To avoid this problem, the louver assembly 48 can be altered to the second
state, which corresponds to a relatively lower gas-tlow demand through the inlet opening 30.
In the second state, the top portion 60 of the inlet opening 30 will be closed while bottom
portion 62 is open, thereby decreasing the area for the gas to pass through to produce a
sufficiently high velocity of the gas stream passing through the inlet opening 30. The high
velocity can help keep particulate matter entrained in the gas stream until the gas stream
reaches the filter elements 42. Moreover, because the bottom portion 62 of the inlet opening
30 is open while the top portion 60 is closed, the gas stream will be directed along a lower
portion of the inlet portion 28, which can help pick up any solids that may have previously
been deposited along the bottom of the inlet portion 28.

[0034] In some instances, it may be desired to isolate a filter compartment 24 from

the inlet manifold 26. For example, it may be desired to isolate a filter compartment 24 from
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the inlet manifold 26 during repair or cleaning of the filter compartment 24. In such cases, the
associated louver assembly 48 can be altered to the third state, wherein both the top portion
60 and the bottom portion 62 of the inlet opening 30 are both closed to isolate the filter
compartment 24 from the inlet manifold 26.

[0035] In some examples, the louver assembly 48 includes an operating assembly 66
having a drive assembly 68 that is configured to be placed in operative communication with
the first louver 50 and/or second louver 52 and is operable to move the first louver S0 and/or
second louver 52 independently of the other. For instance, the drive assembly 68 can have a
first drive unit 70 that is operable to move the first louver S0 independently of the second
louver 52 and/or a second drive unit 72 that is operable to move the second louver 52
independently of the first louver 50. Alternatively, the operating assembly 66 can have a
single drive unit that is operable to move one or both the first and second louvers 50, 52,
either simultaneously or individually. The drive unit(s) of the drive assembly 68 may each
include, e.g., a motor, a handle, a drive chain, or some other means that can be operable to
move the first and/or second louvers 50, 52.

[0036] In some examples, the operating assembly 66 has a controller 76 that is
configured to operate the drive assembly 68 to move its first and second louvers 50, 52 and
selectively alter the louver assembly 48 between states. For instance, the controller 76 can be
configured to operate motors of the first and second drive units 70, 72 to move the
corresponding first and second louvers 50, 52. The controller 76 can be configured to operate
the first and second drive units 70, 72 either automatically as part of a control sequence or
based on inputs that are manually provided.

[0037] In some instances, the controller 76 can be configured to operate the drive
assembly 68 to selectively alter the louver assembly 48 between the first state and the second
state based on a load parameter. For instance, the operating assembly 66 can include a sensor
80 configured to detect the load parameter and send a signal to the controller 76 based on the
load parameter. The load parameter can be a volumetric or mass flow rate of gas passing
through a portion of the fabric filter 20, an electric output generated by the boiler and steam
generator, an operating speed of a fan being used to draw gas through the fabric filter 20, or
any other parameter that can indicate a gas-flow demand that may be passing through the
inlet opening 30. The sensor 80 can be configured to detect the load parameter and send a
signal to the controller 76 that indicates a condition of the load parameter. For example, in
some instances, the load parameter may include a first condition wherein the load parameter

is above a predetermined value Y and classified as a high-load condition. The sensor 80 can
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be configured to detect the load parameter and send a signal to the controller 76 that indicates
when the load parameter is at the first condition. In response to receiving the signal, the
controller 76 can be configured to operate the drive assembly 68 to alter the louver assembly
48 to the first state wherein both the top portion 60 and bottom portion 62 of the inlet opening
30 are open. Thus, the louver assembly 48 can be altered to the first state when the load
parameter is at the high-load condition. In other instances, the load parameter may include a
second condition wherein the load parameter is below the predetermined value Y and
classified as a low-load condition. The sensor 80 can be configured to detect the load
parameter and send a signal to the controller 76 that indicates when the load parameter is at
the second condition. In response to receiving the signal, the controller 76 can be configured
to operate the drive assembly 68 to alter the louver assembly 48 to the second state wherein
the top portion 60 of the inlet opening 30 is closed and the bottom portion 62 is open. Thus,
the louver assembly 48 can be altered to the second state when the load parameter is at the
low-load condition.

[0038] The controller 76 can be configured to operate the drive assembly 68 to
selectively alter the louver assembly 48 between the first, second, and third states based on an
operating condition. For example, when it is desired to isolate the corresponding filter
compartment 24 of the louver assembly 48 from the inlet manifold 26 for an operation such
as cleaning, a signal can be sent to the controller 76 indicating a cleaning operating condition.
The signal can be sent via a user interface, a cleaning sensor, or some other means capable of
sending a signal to the controller 76 to indicate a cleaning operating condition. In response to
receiving the signal, the controller 76 can be configured to operate the drive assembly 68 to
alter the louver assembly 48 to the third state wherein both the top portion 60 and bottom
portion 62 of the inlet opening 30 are closed, thereby isolating the filter compartment 24 for
cleaning. When it is desired to open one or both of the first and second louvers 50, 52 of the
louver assembly 48 for a filtering operation, a signal can be sent to the controller 76
indicating a filtering operating condition. The signal can be sent via a user interface, a
cleaning sensor, or some other means capable of sending a signal to the controller 76 to
indicate that cleaning is over and the filter compartment 24 is ready for a filtering operation.
In response to receiving the signal, the controller 76 can be configured to operate the drive
assembly 68 to alter the louver assembly 48 between the first and second states based on a
load parameter, as described above.

[0039] The invention has been described with reference to example embodiments

described above. While various aspects and embodiments have been disclosed herein, other
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aspects, embodiments, modifications and alterations will be apparent to those skilled in the
art upon reading and understanding the preceding detailed description. The various aspects
and embodiments disclosed herein are for purposes of illustration and are not intended to be
limiting. It is intended that the present disclosure be construed as including all such aspects,
embodiments, modifications and alterations insofar as they come within the scope of the

appended claims or the equivalents thereof.
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CLAIMS
What is claimed is:

1. A fabric filter for separating particulate matter from a gas stream comprising:
a filter compartment;
an inlet opening for delivering at least a portion of the gas stream to the filter compartment;
one or more filter elements within the filter compartment; and
a louver assembly for providing access for the at least a portion of the gas stream to
said filter compartment, the louver assembly comprising:
a first louver associated with the inlet opening and movable between a first-
louver-first position and a first-louver-second position, and
a second louver associated with the inlet opening and movable between a
second-louver-first position and a second-louver-second position,
wherein the first louver and the second louver are movable independent of

each other to facilitate or restrict fluid communication through said opening.

2. The fabric filter according to claim 1, wherein the first louver is rotatable about a first axis

and the second louver is rotatable about a second axis.

3. The fabric filter according to claim 2, wherein the first axis and second axis are

substantially parallel and are spaced from each other.

4. The fabric filter according to claim 2, wherein in the first-louver-first position the first
louver is substantially horizontal and in the first-louver-second position the first louver is

substantially vertical.
5. The fabric filter according to claim 4, wherein in the second-louver-first position the
second louver is substantially horizontal and in the second-louver-second position the second

louver is substantially vertical.

6. The fabric filter according to claim 1, further comprising a drive assembly that is operable

to move the first louver or the second louver independently of the other.
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7. The fabric filter according to claim 6, wherein the drive assembly is operable to move the

first louver and the second louver independently of each other.

8. The fabric filter according to claim 6, further comprising a controller configured to operate
the drive assembly to selectively alter the louver assembly between a first state and a second
state,

wherein in the first state the first louver is in the first-louver-first position and the
second louver is in the second-louver-first position, thus substantially opening both first and
second portions of the inlet opening, and

wherein in the second state the first louver is in the first-louver-second position and
the second louver is in the second-louver-first position, thus substantially closing the first

portion of the inlet opening and substantially opening the second portion of the inlet opening.

9. The fabric filter according to claim 8, wherein the controller is configured to operate the
drive assembly to selectively alter the louver assembly between the first state, the second
state, and a third state,

wherein in the third state, the first louver is in the first-louver-second position and the
second louver is in the second-louver-second position, thus substantially closing both the first

and second portions of the inlet opening.

10. The fabric filter according to claim 8, wherein the controller is configured to operate the
drive assembly to selectively alter the louver assembly between the first state and the second

state based on a load parameter.

11. The fabric filter according to claim 10, further comprising a sensor configured to detect

the load parameter and send a signal to the controller based on the load parameter.

12. The fabric filter according to claim 1, wherein the one or more filter elements each
comprises a porous fabric material and is configured such that as the portion of the gas stream
passes through the filter compartment from the inlet opening to an outlet opening of the filter
compartment, the portion of the gas stream passes through the porous fabric material of one

of the one or more filter elements.
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13. An operating assembly for a louver assembly of a fabric filter that comprises a first louver
associated with an inlet opening of the fabric filter that is movable between a first-louver-first
position and a first-louver-second position and a second louver associated with the inlet
opening that is movable between a second-louver-first position and a second-louver-second
position, the operating assembly comprising:

a drive assembly that is configured to be placed in operative communication with the
first louver or the second louver and is operable to move the first louver or the second louver
independently of the other in order to facilitate or restrict fluid communication through said

opening.

14. The operating assembly according to claim 13, the drive assembly being operable to

move the first louver and the second louver independently of each other.

15. The operating assembly according to claim 13, further comprising a controller configured
to operate the drive assembly to selectively alter the louver assembly between a first state and
a second state,

wherein in the first state the first louver is in the first-louver-first position and the
second louver is in the second-louver-first position, thus substantially opening both first and
second portions of the inlet opening, and

wherein in the second state the first louver is in the first-louver-second position and
the second louver is in the second-louver-first position, thus substantially closing the first

portion of the inlet opening and substantially opening the second portion of the inlet opening.

16. The operating assembly according to claim 15, wherein the controller is configured to
operate the drive assembly to selectively alter the louver assembly between the first state, the
second state, and a third state,

wherein in the third state the first louver is in the first-louver-second position and the
second louver is in the second-louver-second position, thus substantially closing both the first

and second portions of the inlet opening.
17. The operating assembly according to claim 15, wherein the controller is configured to

operate the drive assembly to selectively alter the louver assembly between the first state and

the second state based on a load parameter.
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18. The operating assembly according to claim 17, further comprising a sensor configured to

detect the load parameter and send a signal to the controller based on the load parameter.

19. The operating assembly according to claim 17, wherein the load parameter comprises a
high load condition and the operating assembly comprises a sensor that is configured to
detect the load parameter and send a signal that indicates when the load parameter is at the

high load condition.

20. The operating assembly according to claim 19, wherein in response to receiving the signal
the controller is configured to operate the drive assembly to alter the louver assembly to the

first state.

21. The operating assembly according to claim 17, wherein the load parameter comprises a
low load condition and the operating assembly comprises a sensor that is configured to detect
the load parameter and send a signal that indicates when the load parameter is at the low load

condition.

22. The operating assembly according to claim 21, wherein in response to receiving the signal
the controller is configured to operate the drive assembly to alter the louver assembly to the

second state.

23. A method of operating a louver assembly for a fabric filter that comprises a first louver
associated with an inlet opening of the fabric filter that is movable between a first-louver-first
position and a first-louver-second position and a second louver associated with the inlet
opening that is movable between a second-louver-first position and a second-louver-second
position, the method comprising:

moving the first louver independently of the second louver in order to adjust a

proportion of an area of said opening that is open to fluid communication therethrough.

24. The method according to claim 23, wherein the first and second louvers are moved

independently in response to a gas-flow demand through said inlet opening.
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25. The method according to claim 24, further comprising altering the louver assembly
between a first state corresponding to a first gas-flow demand through the inlet opening and a
second state corresponding to a second gas-flow demand through the inlet opening that is
lower than the first gas flow demand,

wherein in the first state the first louver is in the first-louver-first position and the
second louver is in the second-louver-first position, thus substantially opening both first and
second portions of the inlet opening, and

wherein in the second state the first louver is in the first-louver-second position and
the second louver is in the second-louver-first position, thus substantially closing the first

portion of the inlet opening and substantially opening the second portion of the inlet opening.

26. The method according to claim 25, further comprising detecting a load parameter and
altering the louver assembly between the first state and the second state based on the load

parameter.

27. The method according to claim 26, further comprising altering the louver assembly to the
first state when the load parameter corresponds to a high-load condition and altering the
louver assembly to the second state when the load parameter corresponds to a low-load

condition.
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ABSTRACT

A fabric filter for separating particulate matter from a gas stream includes a filter
compartment and an inlet opening for delivering at least a portion of the gas stream to the
filter compartment. The fabric filter further includes one or more filter elements within the
filter compartment and a louver assembly for providing access for the at least a portion of the
gas stream to said filter compartment. The louver assembly has a first louver associated with
the inlet opening and movable between a first-louver-first position and a first-louver-second
position. The louver assembly has a second louver associated with the inlet opening and
movable between a second-louver-first position and a second-louver-second position. The
first louver and the second louver are movable independent of each other to facilitate or

restrict fluid communication through said opening.
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If checked, the undersigned hereby grants the USFTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPQ), the Korean Intellectual Froperty Office {(KIPQO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14{(c) and (h). This box should not be checked if the applicant
does not wish the EPQO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14{(c), access may be provided to information conceming the date o ffiling this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

® Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here. X

Organization Name Irhe Babcock & Wilcox Company

Mailing Address Information For Applicant:

Address 1 P0 S_ Van Buren Avenue

Address 2

City Barberton State/Province OH
Countrf JS Postal Code 14203
Phone Number Fax Number
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Application Number

Title of Invention FABRIC FILTER LOUVER ASSEMBLY

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Assignee |1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by i

selecting the Add button.

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications.

Signature [fclsmith/ Date (YYYY-MM-DD)| [2016-02-25
First Name | (Christopher Last Name Smith Registration Number | 71151
Additional Signature may be generated within this form by selecting the Add button. Add
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Application Number

Title of Invention FABRIC FILTER LOUVER ASSEMBLY

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.8.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Cffice may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act {56 U.5.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine

whether the Freedom of Information Act requires disclosure of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in

order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent C o o p eration Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency’s responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2804 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were|
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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DECLARATION FOR UTHLITY OR DESIGN PATENT APPLICATION

{37 CFR §1.63)
Rev: B4CHH S Larns) Attorney Docket No. 7653

As below named invenior, | hereby declars thal: My residencs, post offics address and citizanship are a8 stated bedow next to my
nama. | belisve | am the original, first and sole invendor (f only one name Is listed below} or an original, first and joint irventor {if plural
names s listed below) of the subject, FABRIC FILTER LOUVER ASBEMBLY, the specification of which:

Check one E:‘f is atiached herelo

| was fled on as Uniled States or PCT International spplication Sarial No. and was
amended on {if applicablal

The above-idantifiad application was made or authorized in be made by e,

| hereby state that | have reviewed snd understand the contenis of the above identified speciication, including the daims, as amsnded
by any amendment referred to above. | acknowiadge the duty & disciose to the United Statex Patert and Tradersark Office (USPTO)
alf information koown to me 1o be material o patentability as defined In 37 OFR §1.56, Including for continuation-in-part applications,
rmatarial information which became available betwean the filing date of the prior application and the national or PCT Inlermational filing
date of the continuslion-in-par] application.

Uhereby claim foreign prionity benefits under 35 USC §119(aMd} or (F or §285(0) of any foreign applivation(s) for palent or invenior's
certificats, or under §368{a) of any PCT intemational application which designated at least one ceuniry other than the Linflad Siates,
Ysted below and have slso identifled below any foreign application for palent or inventor's certificaie, or PCT Intemational application,
fiaving a filing date before that of the application on which printity is lsimed.

Prior Foreign Application(s) »

Prinrity Claimed Yes © 1 Mo ¥ i

(Number} {Country} {Dayfdonth/Year Filed)
! hereby claim the benefit under 35 USTC §119(e) of any United States provisional applications:
{Application Serial Mo} Month!/DayYear Filad)

Fhareby dlalm the benafit undar 35 USC §120 of any United States application{s), or under §3658{(c} of any PCT Inbernational spplication
designating the United Stetes, Histed below and, insofar s the subluct matter of each of the olgims of this application is not disciosed in
the prior United Stales or PCT International application in the manner provided by the first paragraph of 35 USC 8112, | acknowlerge
the duty to diseloss information which is material to pateatability as defined in 37 CFR $1.58 which bacome available between the filing
date of the prior application and the nationad or PCT Intamationa! filing date of this application,

{Application Serial N&.) {Fifing Date) [Status-—patented, pending, abandoned)

! heraby appoint the following attorney{s) andlor sgentis) o prosecute this application and to fransact all buainess i the Patant and
Trademark Office connecled therewith: {1) Eric Marich, Reg. No. 332 285 {2} Michael . Seymour, Reg. No. 54,438, and (3} Cheistopher
L. Smith, Beg. Mo, 71,151,

Address all ldephong calis o Chelstopher L. Smith & telephone no. {350} 860-8710 N oo
" S MR
Address aff corespondenca ¢ The Baboook & Wikcox Compagy U PTG CUSTOMER NUMBER

Patent Department - BVEBZK @"g %%% 8

20 Souih Van Buran Avenue

Barberton, OH 442030351 HWRGEG

Authodzation To Permit Accass To Application by Pariinipating Offices:

The undersigned hereby granis the USPTO autharity to provide the Europsan Patent Office (EFC), the Japan Fatent Offics (PO, the
Korean Intellentusl Propeny Offics (KIPG), the Word Intelisciual Froperty Gffice (WIPQ]. and any other inteliectual praperty offices in
which 8 foreign application claiming priority 1o the shove-identified application is filed access o abova-identified paient application. See
37 CFR &1 14{ch arnd {h).

iy aceordance with 37 CFR §1.140h)3). acosss will be provided & a copy of the above-identified with raspect i 1) the above-identified
patent application-as-filad; 2) any foreign appiication to which the above-identified application slaims priority under 38 USC 118(a)d)
& copy of the foreign applicetion that satisfies the certified copy requirement of 37 CFR §1.35 has been filed in the ahove-identified
patent application; and 3} any U8, application from which benefit is sought in the above-identiied anplication.

In aceordance with 37 CFR §1.14{z), atcess may be providad to information concerning the dale of fifing the Authorzation to Pemit
Access o Application by Participating Offices.
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DECLARATION FOR UTILITY OR DESIGN PATENT APPLICATION
(37 CFR §1.83)

Ry DA0HITS (arms) Atlorney Dockel No, 7653

| hereby declare that gl statements made hersin of my own-knowletdge are thue and that all stalements made on information and beliaf
zre believed to be frus; and further that these statements ware made with the snowledge that williul fatse statements and the ke so
made are purishable by fine or imprisonment, o7 both, under §1007 of Tite 18 of the United Siates Code and that such witial fxiss
stataments may jeopardize the validity of ihe application or any paten? iseusd thersorn.

Fufl name of sole or first inventor
SHYDER, ROBERTE

inveripry signature

Yot ts & ey S

Blate ol " & 2 i Cltizanship ys
Residence Vrdorntowss, OH
Post office address 3408 Kilian Fogd

Uniontown, D64 448858
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