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(57) Abrégée/Abstract:

A filter mounting system (22) for use In a baghouse (20) having a tubesheet (84) with a plurality of openings (106). The filter
mounting system (22) comprises filter media (162) and a tubular mounting collar (160) to mount the filter media relative to the
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(57) Abrege(suite)/Abstract(continued):

tubesheet (84). The filter mounting system (22) also comprises a gasket (140) made of a flexible material. The gasket (140) has a
tubesheet recelving portion (142) and a filter receiving portion (144) extending from the tubesheet receiving portion. The mounting
collar (160) of the filter mounting system (22) Iis adapted to be positioned within the filter receiving portion (142) of the gasket (140)
and engage the filter receiving portion to effect sealing engagement of the tubesheet recelving portion (144) of the gasket (140)
against a portion of the tubesheet (84) adjacent the opening (106). The filter recelving portion (142) extends from the tubesheet

recelving portion (144) to force one portion of the gasket (160) into sealing engagement with a portion of the tubesheet (84) upon
engagement with the mounting collar (160).
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FILTER MOUNTING SYSTEM

Abstract

A filter mounting system (22) for use in a baghouse (20) having a tubesheet (84) with
a plurality of openings (106). The filter mounting system (22) comprises filter media
(162) and a tubular mounting collar (160) to mount the filter media relative to the
tubesheet (84). The filter mounting system (22) also comprises a gasket (140) made
of a flexible material. The gasket (140) has a tubesheet receiving portion (142) and a
filter receiving portion (144) extending from the tubesheet receiving portion. The
mounting collar (160) of the filter mounting system (22) is adapted to be positioned
within the filter receiving portion (142) of the gasket (140) and engage the filter
receiving portion to effect sealing engagement of the tubesheet receiving portion
(144) of the gasket (140) against a portion of the tubesheet (84) adjacent the opening
(106). The filter receiving portion (142) extends from the tubesheet receiving portion
(144) to force one portion of the gasket (160) into sealing engagement with a portion
of the tubesheet (84) upon engagement with the mounting collar (160).
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FILTER MOUNTING SYSTEM

Background of the Invention

Technical Field

The present invention i1s generally directed to a filter assembly for use in a dust
collector. In particular, the present invention is directed to a filter cartridge structure

and apparatus for mounting and supporting the filter cartridge in the dust collector.

Description of the Prior Art

Dust collectors, such as baghouses, for filtering particulate-laden air are well known.
A typical baghouse has a housing with a dirty air chamber and a clean air chamber.
The two chambers are separated by sheet metal, commonly referred to as a tubesheet.
The tubesheet has a number of openings through which cylindncal filters, such as
bags or cartridges, typically extend. The filters are suspended by the tubesheet and
extend into the dirty air chamber. Particulate-laden air 1s introduced into the dirty air
chamber. The air passes through the filters and through the openings in the tubesheet
into the clean air chamber. The particulates are separated from the air flow by the
filters. The filtered air is exhausted from the clean air chamber or directed for other

USCS.

Important in the design of a filter bag or filter cartridge and associated support
structure is that a good seal must exist between the filter and the supporting tubesheet.
If a good seal does not exist, particulate-laden air may leak around the filter, through
the tubesheet opening and into the clean air chamber. This leakage results in the

undesirable situation of having particulate-laden air in the clean air chamber.

Numerous attempts have been made to develop a baghouse filter and support structure
for attaching a filter element to a baghouse tubesheet. U.S. Pat. Nos. 4,292,057,
4.424.070; 4,436,536; 4,443, 237 and 4,445,915 are representative examples of prior
art filter elements and attachment structure. U.S. Patent No. 5,632,791 discloses a
flexible sleeve molded from relatively soft urethane material that directly engages a

surface defining an opening in the tubesheet. U.S. Patent No. 5,746,792 discloses a
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metal mounting collar that is engagable with a flexible snapband for sealing against a

tubesheet.

In spite of significant efforts at solving the problems and disadvantages with prior art
filters, the prior art filters and associated support structure tend to be complex, which
adds to the cost of the filter and installation in the baghouse. The prior art filters also
have not been altogether satisfactory in preventing particulate-laden air from leaking
from the dirty air chamber, through the tubesheet opening, and into the clean air
chamber. The mounting and sealing of filters within a baghouse tubesheet remains
one of the most time-consuming and expensive operations in the manufacture of

baghouses and in the replacement of filters.

U.S. Patent 6,858,052 discloses a filter cartridge and support structure for use in a
baghouse having a tubesheet with openings. A flexible snapband with a metal spring
component and fabric cover is biased into engagement with a surface of the opening
in the tubesheet. The snapband receives a portion of the filter cartridge. A rigid non-
metallic tubular mounting collar is integrally formed with filter media. The mounting
collar includes a pair of longitudinally spaced continuous projections that extend
radially outward. The mounting collar i1s adapted to be positioned within the
snapband and engage surfaces of the snapband to effect sealing engagement of the

snapband against surfaces of the opening in the tubesheet.

Yet another known attempt at a baghouse support and seal structure involves the use
of a rubber grommet having a substantially C-shaped cross-section. The grommet is
installed in a tubesheet opening and receives a metal ferrule. During insertion of the
ferrule into the grommet, friction from relative movement therebetween tends to pull
or roll the grommet out of position. The out-of-position grommet may not provide an

effective seal with the tubesheet and ferrule.

Prior art filter mounting systems that incorporate metal mounting collars can be
expensive to manufacture and take a relatively long time to fabricate. Snapbands are
relatively expensive to manufacture, have relatively small tolerance of opening that
they can properly fit and variations in cover fabric thickness makes it difficult to
produce consistent finished sizes. Accordingly, the need exists for a filter and

mounting systems that are inexpensive, can be quickly manufactured, easy to install
2
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and replace in a baghouse and that maintain a good seal. The present invention fills

these needs and overcomes the disadvantages of the prior art filter mounting systems.

Summary of the Invention

The present invention 1s directed to a filter mounting system for use in a baghouse
having a tubesheet with a plurality of openings. The filter mounting system according
to one embodiment of the present invention comprises a filter assembly including
filter media and a tubular mounting collar to mount the filter media relative to the
tubesheet. The filter mounting system also comprises a gasket made of a flexible
material. The gasket has a tubesheet receiving portion and a filter receiving portion
extending from the tubesheet receiving portion. The mounting collar of the filter
assembly is adapted to be positioned within the filter receiving portion of the gasket
and engage the filter receiving portion to effect sealing engagement of the tubesheet
receiving portion of the gasket against a portion of the tubesheet adjacent the opening.
The filter receiving portion extends from the tubesheet recetving portion to force one
portion of the gasket into sealing engagement with a surface of the tubesheet upon

engagement with the mounting collar.

The filter receiving portion of the gasket has a tapered surface that functions as a lever
to pivot the tubesheet receiving portion into engagement with the portion of the
tubesheet. The filter assembly i1s a filter cartridge and the filter media 1s a pleated
filter element. An annular surface extends from the mounting collar for establishing
the position of the filter cartridge relative to the tubesheet and for sealing engagement

of another portion of the gasket with another surface of the tubesheet.

A projection extends from one of the mounting collar and the gasket. A groove is
formed in the other of the gasket and the mounting collar. The projection 1s
receivable within the groove to locate and secure the mounting collar relative to the

gasket and further form a seal therebetween.

The hardness of the gasket is less than the hardness of the mounting collar. The filter
receiving portion of the gasket is made from a conformable material having a

hardness in the range of about 30 to 65 Shore A. The mounting collar 1s made from a
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rigid non-metallic material having a hardness in the range of about 50 Shore A to 85
Shore D.

In another embodiment of the invention, the filter mounting system comprises a filter
and a gasket. The filter includes filter media and a tubular mounting collar to mount
the filter media relative to the tubesheet. The gasket is made of a flexible material.
The gasket has a tubesheet receiving portion and a filter receiving portion axially
spaced from the tubesheet receiving portion. The tubesheet receiving portion has a
pair of axially spaced tubular surfaces. The mounting collar includes a pair of axially
spaced continuous circumferential projections extending from the collar. The
mounting collar 1s adapted to be positioned within said tubesheet receiving portion of
the gasket. Each projection of the mounting collar engages a respective one of the
tubular surfaces of the tubesheet receiving portion to force portions of the gasket
against surfaces of the tubesheet adjacent the opening to effect sealing engagement

therebetween.

The mounting collar is also adapted to be positioned within the filter receiving portion
of the gasket and engage the filter receiving portion to effect sealing engagement of
the tubesheet receiving portion of the gasket against another portion of the tubesheet
adjacent the opening. The filter receiving portion extends from the tubesheet
receiving portion to force one portion of the gasket into sealing engagement with a
surface of the tubesheet upon engagement with the mounting collar. The mounting
collar further includes an annular surface extending from the mounting collar for

establishing the position of the filter relative to the tubesheet.

Brief Description of the Drawings

Further features of the present invention will become apparent to those skilled in the
art to which the present invention relates from reading the following description with

reference to the accompanying drawings, in which:

Fig. 1 is a schematic view, partly in section, of a baghouse with a filter mounting

system constructed according to the present invention;
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Fig. 2 1s an elevational view of the filter mounting systems supporting a filter in an

opening of a tubesheet of the baghouse;

Fig. 3 1s an enlarged exploded view, partly in section, of a portion of the filter

mounting system according to one embodiment of the present invention, taken

approximately along line 3-3 1n Fig. 2;

Fig. 4 is an enlarged sectional view of a portion of a gasket of the filter mounting

system of the present invention;

Fig. 5 is an enlarged sectional view of a portion of the gasket installed in an opening

in the tubesheet of the baghouse;

Fig. 6 is an enlarged sectional view of a filter being installed into the gasket mounted

in the opening in the tubesheet;

Fig. 7 is a view of the filter mounting system similar to Fig. 6 with the filter installed

in the gasket and tubesheet:

Fig. 8 is an enlarged exploded view, partly in section and similar to Fig. 3, of a
portion of the filter mounting system according to another embodiment of the present

invention;

Fig. 9 is an enlarged sectional view of a portion of the gasket, illustrated 1n Fig. 8,

installed in an opening in the tubesheet of the baghouse;

Fig. 10 is an enlarged sectional view of a filter being installed into the gasket mounted

in the opening in the tubesheet; and
Fig. 11 is a view similar to Fig. 10 with the filter installed in the gasket and tubesheet.

Description of Preferred Embodiments

A baghouse 20 incorporating a filter mounting system 22 constructed according to
one embodiment of the present invention is illustrated in Fig. 1. The baghouse 20 1s
defined by an enclosed housing 40. The housing 40 is made from a suitable maternal,
such as sheet metal. Dirty or particulate-laden gas D enters the baghouse 20 through

an inlet 42. The particulate- laden gas D is filtered by a plurality of filters 60 (Fig. 2)
>
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of the filter mounting system 22 installed in the baghouse 20. Particulates are
removed from the gas flow by the filters 60. Cleaned gas C then flows from the
interior of the filters 60 and exits the baghouse 20 through an outlet 62.

The baghouse 20 is divided into a “dirty air’” plenum 80 and a “clean air” plenum 82
by a tubesheet 84 made from a suitable material, such as a metal plate or sheet. The
inlet 42 is in fluid communication with the dirty air plenum 80. The outlet 62 1s 1n
fluid communication with the clean air plenum 82. The tubesheet 84 has at least a

portion that is substantially planar for mounting and supporting the filters 60.

A plurality of openings 106 extend through the planar portion of the tubesheet 84.
Each opening 106 in the tubesheet 84 has an effective diameter DO (best seen in Fig.
3), defined by the inner circumferential surface of the opening, through which

components of the filter mounting system 22 can be installed or moved.

The housing 40 (Fig. 1) of the baghouse 20 includes sides 120 and a roof 122. The
baghouse 20 also has an accumulation area 124 defined by sloped walls 126 located at
a lower end of the dirty air plenum 80. Particles in the accumulation area 124 can be
removed through the bottom region 128 of the baghouse 20. The filters 60 are
illustrated as extending a distance that approaches the dirty air plenum 80. It will be
apparent that the filters 60 may extend into the dirty air plenum 80.

The filter mounting system 22 includes a resilient mounting gasket 140 (Figs. 1-7)
that is located in the opening 106 in the tubesheet 84 (best seen in Figs. 4-7). The
filter mounting system 22 also includes filters 60 that separate particulates from the
particulate-laden gas D as the gas passes radially inward through each filter. The
illustrated filters 60 are in the form of a “cartridge” but could be in the form of a
“bag” or other suitable configuration. Each filter 60 is supported at its upper end as
viewed in Figs. 1-7, by the tubesheet 84 and gasket 140, and extends downwardly in a
substantially vertical direction. It will be apparent that the filters 60 could be oriented
in any direction. As illustrated in Fig. 2, each filter 60 is positioned to extend
downwardly through the gasket 140, and the opening 106 in tubesheet 84, until a

portion of the filter rests against an upper end surface of the gasket.

The gasket 140 (Fig. 4) has a tubesheet receiving portion 142 and a filter receiving

6
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portion 144 extending axially from the tubesheet receiving portion. The tubesheet
receiving portion 142 of the gasket 140 has a relatively constant maximum outer
diameter D1 (Fig. 3) that 1s greater than the diameter DO of the opening 106 in the
tubesheet 84. The filter receiving portion 144 of the gasket 140 has a tapered outer
surface with a largest outer diameter D2 that is greater than the diameter DO of the
opening 106. The diameter D2 of the filter receiving portion 144 1s less than the

diameter D1 of the tubesheet receiving portion 142.

A U-shaped groove 188 is formed in an outer region of the tubesheet receiving
portion 142 of the gasket 140. The groove 188 has an inner diameter D3 that 1s
substantially equal to the diameter DO of the opening 106. The tubesheet receiving
portion 142 has a tapered inner surface 242 with a minimum 1nner diameter D4 when
the gasket 140 is in its “free” or uninstalled state. The filter receiving portion 144 has
a tapered inner surface 240 with a minimum inner diameter D5 that 1s less than

diameter D4.

A mounting collar 160 (Figs. 2 and 3) of the filter 60 1s adapted to be positioned
within the filter receiving portion 144 of the gasket 140 and to engage the filter
receiving portion and effect sealing engagement of the tubesheet receiving portion
142 of the gasket against a portion of the tubesheet 84 adjacent the opening 106. The
filter receiving portion 144 extends axially from the tubesheet receiving portion 142
and forces one portion of the gasket 140 into sealing engagement with a surface of the
tubesheet 84 upon engagement with the mounting collar 160. The gasket 140 (Figs. 3
and 4) is preferably made from a resilient elastomeric material, such as a terpolymer
of ethylene, propylene and a diene (EPDM) that can easily be molded. The gasket
140 may also be made from any similar suitable material such as natural rubber,

synthetic rubber or silicone rubber.
The gasket 140 has a hardness in the range of about 30 to 65 Shore A.

The filter 60 includes filtration media in the form of a pleated filter element 162 (Fig.
6). The filter 60 includes a perforated support structure or tube 164. The support tube
164 is made of any suitable material such as plastic or metal. The pleated filter
element 162 is located concentrically around the support tube 164. The support tube

164 prevents the pleated filter element 162 from moving in a radial inward direction
7
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during operation. It will be apparent that the pleated filter element 162 could
alternatively be located radially inward of the tube 164. The pleated filter element
162 is formed in a substantially tubular shape about the outer perimeter of the tube
164 with accordion folds at its inner and outer peripheries, as 1s known. The pleated
filter element 162 may be constructed of any suitable material for a desired filtering
requirement. Each filter 60 has a longitudinal central axis A. It will be appreciated
that support tube 164, shown as a perforated sleeve, may be substituted with a cage
and the pleated filter element 162 may be substituted for a “bag”.

The upper ends of the tube 164 and pleated filter element 162 are located in the
mounting collar 160 during molding of the mounting collar to seal and retain the
pleated filter element and the support tube. The mounting collar 160 is integrally
formed with the pleated filter element 162 and support tube 164 during a molding
operation to provide a “unitary” cartridge. The mounting collar 160 1s made from a
material that is preferably relatively rigid. Thus, the support tube 164 and pleated
filter element 162 are structurally and sealingly secured to the mounting collar 160.
The mounting collar 160 has a maximum outer diameter D6 (Fig. 3) that 1s greater
than the largest inner diameter D4 of the gasket 140 and diameter DO of the opening
106 in the tubesheet 84 so the filter 60 cannot move downwardly completely through
the gasket and opening.

The mounting collar 160 is preferably molded from a plastic material. It will be
apparent that any suitable rigid material can be used, such as a plastic, epoxy,
ceramic, metal, silicone, or urethane composition. The molded mounting collar 160
has a hardness in the range of 50 Shore A to 85 Shore D, preferably at least 70 Shore
D. In any case, the mounting collar 160 has a hardness greater than the hardness of
the gasket 140. This preferred hardness assures that the mounting collar 160 1s
sufficiently rigid and not prone to significant deformation under typical installation
and operational forces. The preferred hardness differential also assures that the gasket
140 deforms rather than the mounting collar 160 during installations and operation.
Since the mounting collar 160 is preferably molded it is generally cheaper, easier and
faster to fabricate than some previous known filter mounting structure with metal

components.
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The filter 60 has a molded lower end cap 180 (Fig. 2). The pleated filter element 162
and support tube 164 are molded into the end cap 180 preferably by the same rigid
material as the mounting collar 160, such as plastic, epoxy, ceramic, silicone, or
urethane composition. A pair of retention devices 182 retain the pleated filter element
162 from excessive radial outward movement during a cleaning cycle of back-
flushing gas. A pair of retention devices 182 are illustrated on the filter 60 for
example purposes only. The exact number of retention devices 182 used depends on

the length of the pleated filer media element 162.

An annular ridge or surface 202 extends radially outward from the mounting collar
160. The annular surface 202 establishes the position of the filter 60 against an upper
surface of the gasket 140 and, thus, relative to the tubesheet 84 when the components
are properly installed. The annular surface 202 also forms part of a seal with the
gasket 140. Thus, a relatively strong connection and structure with a good seal exists
that is capable of supporting the weight of the filter 60 as it hangs from the tubesheet
84 even when the filter mounting system is laden with a relatively heavy

accumulation of particles.

The mounting collar 160 has a first or lower tapered outer surface 262 with a diameter
D7 and a second or upper tapered outer surface 264 with a diameter D8 greater than
the diameter D7. A generally cylindrical outer surface 266 with an outer diameter D9
is located axially between the first tapered surface 262 and second tapered surface
264. A generally cylindrical end surface 268 with a diameter D10 extends from the

lower tapered surface 262.

It will be apparent that the gasket 140 must be installed in the opening 106 of the
tubesheet before the filter 60 is moved into the gasket. During downward movement
of the filter 60 relative to the gasket 140 installed in the opening 106 of the tubesheet
84, the filter receiving portion 144 functions as a lever to pivot the tubesheet receiving
portion 142 into engagement with the portion of the tubesheet 84. A projection 220
extends radially inward from the lowered tapered surface 240 of the gasket 140. A
receiving area in the form of a groove 222 is formed in the mounting collar 160. The
projection 220 is receivable within the groove 222 and engagable with a surface

defining the groove to locate and secure the mounting collar 160 relative to the gasket

9
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140 and form a seal therebetween and to provide increased resistance to upward

movement of the filter 60.

The gasket 140 may be easily deformed and manually inserted into the opening 106 1n
the tubesheet 84 prior to receiving the filter 60. During installation, a bottom surface
244 (Fig. 4) of the groove 188 in the gasket 140 snugly engages the circumferential
inner surface defining the opening 106 in the tubesheet 84. Side surfaces 246, 248 of
the groove 188 may or may not engage surfaces of the tubesheet 84 adjacent the

opening 106. The groove 188 can be slightly wider than thickness T of the tubesheet
84 adjacent the opening 106.

To install the filter 60, the end cap 180 and the majority pleated filter element 162 are
moved axially downward through the gasket 140 properly seated in the opening 106.
The end 268 of the mounting collar 160 is moved axially downward relative to the
gasket 140 to concentrically align the filter 60. The lower tapered surface 262 of the
mounting collar 160 passes through the upper tapered surface 242 of the gasket 140.
The lower tapered surface 262 of the mounting collar 160 then engages the lower
tapered surface 240 of the gasket 140. The lowermost part of the filter receiving
portion 144 of the gasket moves in a radial outward direction and forces or pivots, the
outermost radial portion 280 of the lower surface 248 of groove 188 to engage and
seal the gasket 140 against a portion of the lower surface of the tubesheet 84 adjacent
opening 106. This occurs around the entire circumference of the opening 106 as the

filter 60 moves further axially downward relative to the gasket 140 and tubesheet 84.

Further downward movement of the filter 60 relative to the gasket 140 and tubesheet
84 from the position illustrated in Fig. 6 to the position illustrated in Fig. 7 results in
increased sealing force. The filter receiving portion 144 is forced to expand further
radially outward a uniform amount about its circumference. This action further forces
the lower surface 280 of the groove 188 of the gasket 140 against the lower surface of
the tubesheet 84 adjacent the opening 106. Concurrently, the tubular surface 266 of
the mounting collar 160 engages the inside tapered surface 240 of the gasket 140 at a
location radially inward of the groove 188. This further forces the bottom surface 244
of the groove 188 in the gasket 140 against the inner circumferential surface of the

opening 106.

10
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Concurrently, the upper tapered surface 264 of the mounting collar 160 engages the
upper tapered surface 242 of the gasket 140. This action forces the upper surface 246
of the groove 188 in the tubesheet receiving portion 142 of the gasket 140 to pivot
downwardly against upper surface of the tubesheet 84 adjacent the opening 106.
Annular surface 202 engages the uppermost surface of the gasket 140 and further
forces the upper surface 246 of the groove in the tubesheet receiving portion 142
against the tubesheet 84 to form a quality seal. Thus, any potential leakage path
between the tubesheet 84 and gasket 140 as well as between the gasket and mounting

collar of the filter 60 is blocked by the filter mounting system of the present invention.

Friction between the gasket 140 and mounting collar 160 of the filter 60 provides a
significant force to retain the filter in a fixed position relative to the gasket as well as
the gasket against the tubesheet 84. However, additional structure 1s provided to
assure that the filter 60 does not unintentionally move axially upward relative to the
gasket 140 and tubesheet 84 and thereby adversely affect the sealing of the filter
mounting system 22 of the present invention. Such structure is in the form of the
projection 220 on the gasket 140 being received in the circumferential groove 222 n
the mounting collar 160 upon the filter 60 being moved a sufficient downward
amount relative to the gasket so the projection can snap radially outwardly a relatively
small amount into the groove. This interaction creates more resistance to upward

movement of the filter 60 relative to the gasket 140 and tubesheet 34.

The gasket 140 also includes an inner beveled edge 230 at the lower end of the filter
receiving portion 144. The beveled edge 230 is a region that does not engage the
mounting collar 160. Thus, the lower area of the gasket 140 does not catch the
mounting collar 160 upon removal by upward movement of the filter 60 from within
the gasket. This minimizes the possibility of the gasket 140 “rolling up” and

interfering with removal of the filter 60.

The filter mounting system 22 of the present invention is highly useful for providing
an effective dust-tight seal between a filter 60 and baghouse tubesheet 84. The
present invention is also easy to manufacture, install, and replace, and may be

subjected to loads which will not cause the seal to be broken. The present invention

11
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also accommodates a greater vanation in the diameter of the opening 106 in the

tubesheet 84 that the filter mounting system 22 may be installed 1n.

An alternate embodiment of the present invention includes a filter mounting system
400 (Fig. 8) with a filter 402 and gasket 404. The filter 402 can be of any suitable
structure, such as the illustrated “cartridge” structure. The filter 402 mcludes a
mounting collar 420. The mounting collar 420 1s preferably molded from a plastic
material. It will be apparent that any suitable rigid material can be used, such as a
plastic, epoxy, ceramic, silicone, or urethane composition. The molded mounting
collar 420 has a hardness in the range of Shore D 30 to Shore D 85 and preferably at
least Shore D 70. This relative hardness assures that the mounting collar 420 1s
substantially rigid and not prone to significant deformation under typical installation
and operational forces. Since the mounting collar 420 is molded 1t i1s generally
cheaper, easier and faster to fabricate than some previous known filter mounting

structure components.

The filter media 402 includes filter media in the form of a pleated filter element 440
(Fig. 10). The filter 402 also includes a perforated support structure or tube 442. The
support tube 442 is made of any suitable material such as plastic or metal. The
pleated filter element 440 is located concentrically around the support tube 442. The
support tube 442 prevents the pleated filter element 440 from moving in a radial
inward direction during operation. It will be apparent that the pleated filter element
440 could altematively be located radially inward of the tube 442. The pleated filter
element 440 is formed in a substantially tubular shape about the outer perimeter of the
tube 442 with accordion folds at its inner and outer peripheries. The pleated filter
element 440 may be constructed of any suitable material for a desired filtering

requirement. Each filter 402 has a longitudinal central axis AA.

The mounting collar 420 is integrally formed with the pleated filter element 440 and
tube 442 during a molding operation to provide a “unitary” cartridge. Thus, the tube
442 and pleated filter element 440 are structurally and sealingly secured to the
mounting collar 420. The mounting collar 420 has an upper portion with a lower
annular surface 444 (Fig. 8) with outer diameter D20 that is greater than the inner

diameter D21 of the opening 106 in the tubesheet 84.

12
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The annular surface 444 extends from the mounting collar 420. The annular surface
444 establishes the position of the filter 402 against an upper surface of the gasket 404
and, thus, relative to the tubesheet 84. The annular surface 444 also forms part of a
seal with the gasket 404. Thus, a relatively strong connection and structure with a
good seal exists that is capable of supporting the weight of the filter a 402 as 1t hangs
from the tubesheet 84 even when the filter assembly has a relatively heavy
accumulation of particles. As shown in Fig. 10, cylindrical filter 402 1s positioned
downwardly through gasket 404, and the opening 106 in tubesheet 84, until the
annular surface 444 of the mounting collar 420 rests against an upper surface of the

gasket as described 1n detail below.

The mounting collar 420 includes a lower tubular portion 460 (Fig. 8) with an outer
diameter D22. The mounting collar 420 has a pair of continuous projections 480, 482
with outer diameters D23 extending radially outward from the tubular portion 460.
Each of the projections 480, 482 extends continuously about the circumference of the
mounting collar 420. The projections 480, 482 are longitudinally spaced apart along
the axis AA, a distance D that is substantially equal to or slightly greater than the
thickness T of the tubesheet 84. Each of the projections 480, 482 has an outer
diameter D23 which is slightly larger than an inner diameter D24 of the gasket 404.
Each projection 480, 482 has a frustoconical leading edge surface 484, 436,

respectively, to facilitate installation and concentric seating of the mounting collar
420 within the gasket 404.

The gasket 404 (Fig. 9) has a tubesheet receiving portion 500 and a filter receiving
portion 502 extending from the tubesheet receiving portion. The mounting collar 420
of the filter 402 is adapted to be positioned within the filter receiving portion 502 of
the gasket 404 to engage the filter receiving portion and effect sealing engagement of
the tubesheet receiving portion 500 of the gasket against a portion of the tubesheet 84
adjacent the opening 106. The filter receiving portion 502 extends axially from the
tubesheet receiving portion 500 to force one portion of the gasket 404 into sealing
engagement with a surface of the tubesheet 84 upon engagement with the mounting
collar 420. The gasket 404 has a pair of axially spaced protrusions 520, 522 1in the
tubesheet receiving portion 500. The protrusions 520, 522 are spared apart by a
depression 524 that has an axial length greater than the thickness T of the tubesheet
13
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84.

The gasket 404 (Figs. 3 and 4) 1s preferably made from a resilient elastomeric
material, such as a terpolymer of ethylene, propylene and a diene (EPDM) that can
easily be molded. The gasket 404 may also be made from any similar suitable
matenal suqh as natural rubber, synthetic rubber or silicone rubber. Preferably the

gasket 404 has a hardness in the range of about 30 to 65 Shore A.

The mounting collar 420 is positioned within the gasket 404 to engage the inner
surface of the gasket and effect sealing engagement of the gasket against a portion of
the opening 106 in the tubesheet 84. The upper projection 482 extends radially from
the mounting collar 420 to force the upper protrusion 520 (Fig. 10) of the gasket 404
to sealingly engage the gasket 404 against a surface of the tubesheet 84 adjacent an
upper portion of the opening 106, as illustrated in Fig. 11. The lower projection 430
forces the lower protrusion 522 of the gasket 404 into sealing engagement with

another surface of the tubesheet 84 adjacent a lower portion of the opening 106.

The upper projection 482 of the mounting collar 420 is adapted to be located above
the midpoint M of the thickness T of the tubesheet 84 to further force the upper
protrusion 520 of the gasket 404 cause sealing engagement with the tubesheet 106.
The lower projection 480 of the mounting collar is adapted to be located below the
midpoint M of the thickness T of the tubesheet 84 to further force the lower
protrusion 522 of the gasket 404 cause sealing engagement with the tubesheet 84.
The protrusions 520, 522 are separated by the depression 524 that minimizes friction
between the gasket 404 and mounting collar 420 that could cause the gasket to roll up

and move from within the opening 106 in the tubesheet 84 during installation of the
filter 60.

The gasket 404 also has a generally U-shaped groove 540 (Fig. 8) found 1n its outer
surface. The gasket 404 also has a lower projecting portion 542 (Fig. 9) with an inner
diameter D25 located between two tapered surfaces 544, 546 of the filter receiving
portion 502.

During an installation procedure, the flexible gasket 404 is positioned into the

opening 106 in the tubesheet 84 by inwardly flexing and deforming the gasket to

14
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collapse 1t. The gasket 404 1s positioned within the opening so the groove 540
captures a portion of the tubesheet 84. The deforming force is then released to allow
the gasket 404 to resiliently engage the inner periphery of the opening 106. The filter
402 1s 1nserted 1nto the opening 106 so the pleated filter element 440 extends through
the gasket 404. The mounting collar 420 is then pressed downwardly into the gasket
404 until a lower lead edge 486 of the projection 480 engages the tapered surface 544

of the gasket 404, as illustrated in Fig. 10. The filter 402 is forced further into the
gasket 404.

The leading surface 486 of the lower projection 480 of the mounting collar 420
engages the tapered surface 544 of the filter receiving portion 502 of the gasket during
downward movement of the filter 60 relative to the tubesheet 84. The filter receiving
portion 502 pivots so at least a portion of the lower surface of the groove 540 engages
the lower surface of the tubesheet 84 adjacent the opening 106. This provides a
quality seal between the filter 60 and tubesheet 84, The outwardly extending
projections 480, 482 of mounting collar 420 are in the position shown in Fig. 11.
Preferably, the lower projection 480 engages with the protrusion 522 of gasket 404 at
a location that is substantially at, or slightly lower than, the midpoint M of the
thickness T of the tubesheet 84. The uppermost projection 482 engages the protrusion
520 of the gasket 404 at a location above the midpoint M of the thickness T of the
tubesheet 84. The projections 480, 482 force the respective protrusions 520, 522 1nto
further continuous sealing engagement with two different surfaces of the tubesheet 84
adjacent the opening 106. The tubular portion 460 of the mounting collar 420

engages and seats against the projecting portion 542 to form a seal.

As shown in Fig. 11, the dimensions of mounting collar 420 and gasket 404 are such
that, when mounting collar is properly positioned within the gasket, the annular
surface 444 of the mounting collar rests on the upper surface of the gasket. This 1s
highly desirable because loads applied to the mounting collar 420 of the filter
assembly 28, such as when workers are walking thereon, are transmitted downwardly
to the gasket 404 and tubesheet 84 and do not adversely effect the seal established by
the gasket.

15
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The lower tapered surface or beveled edge 546 at the lower end of the filter receiving
portion 502 of the gasket 404 does not engage the mounting collar 420. Thus, the
lower area of the gasket 404 does not catch the mounting collar 420 upon removal by
upward movement of the filter 60 from within the gasket. This minimizes the

possibility of the gasket 404 “rolling up” and interfering with removal of the filter 60.

The present invention 1s highly useful for providing an effective dust-tight seal
between a filter 402 and tubesheet 84. The present invention is also easy to
manufacture, install, and replace, and may be subjected to loads which will not cause
the seal to be broken. The filter 402 of the present invention may be walked on after
1t 1s instalied 1in a baghouse 20 and not lose its seal. This is attributable to the new
rigid non-metallic mounting collar 420 that will not deform during such loads and

retains its shape against the gasket 404 that 1t was installed with.

While there have been described herein what are considered to be preferred and
exemplary embodiments of the present invention, other modifications of these

embodiments falling within the invention described herein shall be apparent to those

skilled in the art.

16



CA 02496217 2013-09-27
16BH 163052

WHAT IS CLAIMED IS:

1. A filter mounting system for use in a baghouse having a tubesheet
with a plurality of openings, said filter mounting system comprising:
a filter assembly including:

filter media; and

a rigid non-metallic tubular mounting collar attached to said filter
media to mount said filter media relative to the tubesheet, said mounting collar having
an inwardly tapered outer surface portion extending from a tubular outer surface
portion;

a gasket made of a flexible elastometic material, said gasket having a
tubesheet receiving portion and a filter recetving portion extending axially from said
tubesheet receiving portion, said filter receiving portion having an inwardly tapered
inner surface portion that pivots a first portion of said tubesheet receiving portion of
said gasket into engagement with a first portion of the tubesheet upon engagement
with said inwardly tapered outer surface portion of said mounting collar during
installation of said filter assembly in said gasket;

said tubular outer surface portion of said mounting collar of said filter
assembly adapted to be positioned within said filter receiving portion of said gasket
and engaging said filter recelving portion to pivot a second portion of said tubesheet
recelving portion of said gasket into sealing engagement with a second portion of the
tubesheet to sandwich the tubesheet in a tubesheet receiving groove axially between

the first portion of the tubesheet receiving portion and the second portion of the

tubesheet receiving portion;

wherein the mounting collar has a hardness greater than a hardness of the

gasket.

2. The filter mounting system of claim 1 wherein said tubesheet
receiving portion includes a pair of axially spaced tubular surfaces and said mounting
collar includes a pair of axially spaced continuous circumferential projections, said
mounting collar adapted to be positioned within said tubesheet recetving portion of

said gasket and said projections engaging a respective one of said tubular surfaces to
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force portions of said gasket against two surfaces of the tubesheet adjacent the

opening to etfect sealing engagement therebetween.

3. The filter mounting system of claim 1 further including an annular
surface extending from said mounting collar for establishing the position of said filter
cartridge relative to the tubesheet and sealing engagement of another portion of said

gasket with another surface of the tubesheet.

4. The filter mounting system of claim 1 further including an annular
ridge extending from said mounting collar for establishing sealing engagement with

said filter receiving portion of said gasket.

5. The filter mounting system of claim 1 wherein said filter receiving
portion of said gasket is made from a conformable material having a hardness in the

range of about 30 to 65 Shore A.

6. The filter mounting system of claim 1 wherein said filter receiving

portion has a second tapered surface that forces a third portion of said tubesheet
receiving portion nto engagement with a third portion of the tubesheet upon

engagement with a second tapered surface of said mounting collar.

7. The filter mounting system of claim 1 wherein said filter media is a

pleated filter element.

8. The filter mounting system of claim 1 wherein said mounting collar

1s made from a material having a hardness in the range of about 50 Shore A to 85
Shore D.

9. The filter mounting system of claim 1 further including a projection
extending from one of said mounting collar and said gasket and a receiving area formed
in the other of said gasket and said mounting collar, said projection receivable within

the receiving area and engagable with a surface defining the receiving area to locate and

secure said mounting collar relative to said gasket and form a seal therebetween.

10.  The filter mounting system of claim 1 further including a first filter

receiving portion having a first inner dimension and a second filter receiving portion
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having a second inner dimension, the first inner dimension being less than the second

inner dimension.

11. A gasket for mounting a filter assembly in a baghouse that has a
tubesheet with a plurality of openings, said gasket made of a flexible elastomeric
material and having a tubesheet recetving portion and a filter assembly receiving
portion extending axially from said tubesheet receiving portion, said filter assembly
recerving portion having an inwardly tapered inner surface that pivots a first portion
of said tubesheet receiving portion into engagement with a first portion of the
tubesheet upon engagement with an inwardly tapered outer surface of the filter
assembly, the filter assembly receiving portion adapted to engage a tubular outer
surface portion of the filter assembly to seal with the filter assembly and to pivot a
second portion of said tubesheet receiving portion into sealing engagement with a
second portion of the tubesheet to sandwich the tubesheet in a tubesheet receiving
groove axially between the first portion of the tubesheet receiving portion and the

second portion ot the tubesheet receiving portion.

12. The gasket of claim 11 wherein said tubesheet receiving portion is
concurrently engagable with two or more surfaces of the tubesheet to effect a seal

adjacent the opening.

13.  The gasket of claim 11 wherein said tubesheet receiving portion

includes a pair of axially spaced tubular surfaces.

14.  The gasket of claiam 11 further wherein said filter assembly
recelving portion has a groove with a surface defining a first portion with a first
dimension and a surface defining a second portion with a second dimension less than

the first dimension.

15.  The gasket of claim 11 wherein said tapered surface of said filter
assembly receiving portion is engagable with a portion of the filter assembly to pivot

and force said tubesheet receiving portion into sealing engagement with a surface of

the tubesheet adjacent an opening in the tubesheet.
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16.  The gasket of claim 11 wherein said gasket is made from a material

that has a hardness in the range of 30-65 Shore A.

17.  The gasket of claaim 11 wherein said filter assembly recetving
portion has an opening with a dimenston that increases upon installation of a portion

of the filter assembly to effect a seal therebetween.

18. A filter cartridge mounting system for use in a baghouse having a
tubesheet with a plurality of openings, said filter mounting system comprising:
a filter cartridge including:

pleated filter media;

structure for supporting said filter media;

a rigid non-metallic tubular mounting collar integrally formed with
said filter media and said supporting structure to secure said filter media and said
supporting structure to said collar, said mounting collar having an inwardly tapered
outer surface portion extending from a tubular outer surface portion; and

a gasket made of a flexible elastomeric material, said gasket having a
tubesheet receiving portion and a filter receiving portion axially spaced from said
tubesheet recetving portion, said filter receiving portion having an inwardly tapered
inner surface portion;

said tubular outer surface portion of said mounting collar adapted to be
positioned within said gasket and engaging said filter receiving portton to pivot said
tubesheet receiving portion of said gasket into sealing engagement with a portion of
the tubesheet; and

said filter receiving portion 1s inwardly tapered to pivot a portion of said
tubesheet receiving portion of said gasket so a first sealing portion of said tubesheet
receiving portion engages another portion of the tubesheet upon engagement with said
inwardly tapered outer surface portion of said mounting collar during installation of
said filter assembly 1n said gasket to sandwich the tubesheet in a tubesheet receiving
groove in the tubesheet receiving portion;

wherein the mounting collar has a hardness greater than a hardness of the

gasket.
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19.  The filter cartridge mounting system of claim 18 wherein a second
sealing portion of said tubesheet receiving portion is adapted to be located on a side of
the tubesheet opposite said filter receiving portion and said first sealing portion to

effect sealing engagement with a surface of the tubesheet adjacent the opening in the

tubesheet.

20.  The filter mounting system of claim 18 further including an annular
surface extending from said mounting collar for establishing the position of said filter
cartridge relative to the tubesheet and sealing engagement of another portion of said

gasket with another surface of the tubesheet.

21.  The filter mounting system of claim 18 further including an annular
ridge extending from said mounting collar for establishing sealing engagement with

said filter receiving portion of said gasket.

22.  The filter mounting system of claim 18 wherein said filter receiving
portion of said gasket is made from a conformable material having a hardness in the

range of about 30 to 65 Shore A.

23.  The filter mounting system of claim 18 wherein said mounting

collar 1s made from a rigid non-metallic material having a hardness in the range of

about 50 Shore A to 85 Shore D.

24, The filter mounting system of claim 18 further including a
projection extending from one of said mounting collar and said gasket and a receiving
areca formed in the other of said gasket and said mounting collar, said projection
receivable within the receiving arca and engagable with a surface defining the
receiving area to locate and secure said mounting collar relative to said gasket and

form a seal therebetween.

25.  The filter mounting system of claim 18 further including a first filter
receiving portion having a first inner dimension and a second fitter receiving portion

having a second inner dimension, the first inner dimension being less than the second

inner dimension.
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26.  The filter mounting system of claim 18 wherein said tubesheet
recelving portion includes a pair of axially spaced tubular surfaces and said mounting
collar includes a pair of axially spaced continuous circumferential projections, said
mounting collar adapted to be positioned within said tubesheet receiving portion of
said gasket and said projections engaging a respective one of said tubular surfaces to
force portions of said gasket against two surfaces of the tubesheet adjacent the

opening to effect sealing engagement therebetween.

27. A filter mounting system for use in a baghouse having a tubesheet
with a plurality of openings, said filter mounting system comprising:

a filter assembly including:

filter media; and
a rigid non-metallic tubular mounting collar attached to said filter
media to mount said filter media relative to the tubesheet;

a gasket made of a flexible elastomeric material, said gasket having a
tubesheet receiving portion having a tubesheet receiving groove for receiving the
tubesheet and a filter receiving portion extending axially from said tubesheet
recerving portion, the tubesheet receiving portion having a pair of inwardly tapered
inner surfaces;

said mounting collar having a pair of axially spaced projections extending
radially outward from the mounting collar, said mounting collar positionable within
said gasket and engaging said filter receiving portion and the inwardly tapered inner
surfaces to pivot said tubesheet receiving portion of said gasket into sealing

engagement with two surfaces of the tubesheet adjacent one of the openings, said

filter receiving portion extending from said tubesheet receiving portion to pivot
portions of the tubesheet receiving portion into sealing engagement with two surfaces
of the tubesheet upon engagement of said filter receiving portion with said mounting
collar to sandwich the tubesheet in the tubesheet receiving groove; and,

the hardness of said gasket 1s less than the hardness of said mounting collar.

28.  The filter mounting system of claim 27 wherein said mounting
collar further includes an annular surface extending from said mounting collar for

establishing the position of said filter relative to the tubesheet.
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29.  The filter mounting system of claim 27 wherein said filter receiving

portion of said gasket 1s made from a conformable material having a hardness in the

range of about 30 to 65 Shore A.

30.  The filter mounting system of claim 27 wherein said mounting

collar 1s made from a rigid non-metallic material having a hardness in the range of

about 50 Shore A to 85 Shore D.
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