
Pocket Filter AssemblY The present invention relates to gas separation
devices and in particular to a pocket filter cartridge for removing
particulate  solids from a dirty gas stream. A pocket filter cartridge
generally includes a 5   plurality of relatively flat, sheath-like filter
bags secured to a common mounting frame so that the cartridge includes a
series of filter pockets suspended from the frame in adjacent side-by-side
relation.. Typically, one or more of the filter cartridges 10 are secured
across the interior of a gas duct so that particulate materials are
separated from the gas stream as it flows through the filter media from the
interior of each of the filter pockets. When it becomes necessary to
replace the filter media in the filter cartridge, the 15  entire cartridge
is removed and thrown away and a new cartridge installed in its place. In
filter arrangements of this type, it is necessary to minimize contact
between the adjacent filter bags to maintain a. uniform flow of gases
through the 20 filters as well as to maximize internal volume and
effectively utilize the entire area of the filter media in the filter bags.
During normal operation, the flow  of gases through the bags will cause the
bags to constantly flex and move which action can cause surface -to-surface
25  contact between adjacent bags.  If contact between adjacent bags is not
minimized, there can be a substantial pressure loss in the. air stream as
it flows through the filter cartridge with an attendant increase in the
energy required to operate the system. One way of minimizing 30 contact
between adjacent filter bags has been to sew the opposing walls of each of
the filter bags together so that the filter assumes the shape of a series
of separate, 



adjacent tube-like sections upon its inflation by the gas stream during
use. However, while that type of arrangement    -2- has proven to be very
effective in maintaining separation between the adjacent filter bags,
internal volume is reduced and the filter media proximate each of the seams
is unavailable for filtering and thus larger and bulkier 5   filters have
generally been required.  Other arrangements have maintained separation
between the adjacent filter bags by shaping.them in a tapered or wedge-like
configuration.  This approach has also proven effective but similarly has
required the use of larger filters as 10 well as being relatively difficult
to manufacture. According to the present invention there is a gaseous fluid
filter assembly for removing particulate solids from a dirty gas stream,
comprising: a.mounting frame adapted to be secured across 15  the-dirty gas
stream; a plurality of generally flat filter bags mounted within the frame
in side-by-side relation, each of Said bags including a pair of generally
rectangular filter * panels forming the sides of the bag and having an 20
opened upstream end and a closed downstream end; first and second stay
means interconnecting the filter panels of each bag, said first and second
stay means extending generally parallel to one another longitudinally   of
the bag to determine the spacing 25 between opposite filter panels of each
bag and being alternately disposed across at least the major part of its
width to shape the bag into a plurality of 



adjacent tube-like sections opening into one another upon inflation of the
bag by the gas.stream; and 30       said first stay means being of a lesser
length than said second stay means, thereby alternately varying the
thickness of the bag at the junctures of said tube-like sections.
Preferably said adjacent tube-like sections are 35 each essentially uniform
in cross section throughout the    - 3 - length of the bag, In the
accompanying drawings: Fig. 1 is an isometric view of the filter cartridge;
5        Fig. 2 is a section substantially along line II-II in Fig. 1; Fig.
3 is a section substantially along line III-III in Fig. 1; Fig. 4 is a
partial side elevation of the filter 10  cartridge shown in Fig. 1; Fig. 5
is a cross-section in plan taken substantially along line V-V in Fig. 4;
Fig. 6 is a cross-section in elevation taken substantially along line VI-VI
in Fig. 4; 15       Fig. 7 is a partial side elevation of a second
embodiment of the filter cartridge;. Fig. 8 is a cross-section in plan
taken substantially along line VIII-VIII in Fig. 7; -Fig. 9 is a partial
side elevation of a third 20 embodiment of the filter cartridge; and Fig.
10 is a cross-section in plan taken substantially along line X-X in Fig. 9.



As shown in Fig. 1, the filter cartridge 1 includes a plurality of
relatively flat, sheath-like filter bags 25  2 secured in side-by-side
relation to a generally rectangular header assembly 3 adapted to be
removably    -3a- secured across a dirty gas stream in a gas duct As
discussed above in regard to the prior art, this type of cartridge is to be
secured across the gas duct so    - 4 - that particulate materials are
separated from the gas stream as it flows through the filter media from the
interior of each of the filter bags. The header. assembly 3 includes a
generally 5   rectangular frame 4 and a plurality of elongated rectangular
collars 5, each of which is aligned in the mouth of one of the filter
bags.2 and supported within the frame 4 to secure the filter bags to the
header assembly. More.particularly, after the collars 5 are positioned in
10  the filter bags, they are secured together by rivets 6 so that the
filter media forming the mouth of each of the filter bags is clamped
between the adjacent collars 5 as shown in Fig. 2. Thereafter, the four
legs of the frame 4 are secured about the outermost ends and sides of the
15  collars 5 as indicated in Fig. 3 so that the outermost portions of the
filter bags are clamped between the legs of the frame 4 and the collars 5
to complete the assembly. 



In this regard, it is to be understood that the invention also contemplates
using various other header arrangements 20 to secure the filter bags in the
filter cartridge. Referring to Figs. 4-6, each of the filter bags 2 is
assembled from a pair of generally rectangular filter side panels or sheets
7 of a flexible filter media sewn together on three edges as indicated at 8
to form the. 25 closed downstream end of the bag and open on the remaining
edge to form the mouth of the bag.  Each of the filter *    bags 2 is
provided with parallel rows of filamentary stays or seams of span stitching
shown schematically at 9 and ,0 which are spaced across the width of the
bag and inter- 30  connect its opposing filter panels 7.  The first stays 9
are preferably in the range of 1/2 to 3/4 of the length of the second stays
10 so that upon inflation of the filter bags by the dirty gas stream
duringuse, the stays shape each of the bags into a plurality of. adjacent,
tube-like 35 sections opening into one another and being divided by the
- 5 - stays in a manner.alternately varying the thickness of each of the
bags across its width. This arrangement has been found to essentially
minimize the mechanical inter- ference between the.adjoining filter bags
during use of 5   the filter cartridge so as to minimize pressure losses in
the gas stream resulting from the filter media in the adjoining filter bags
coming into contact with one another. Additionally, the mouth of each of
the filter bags is shaped to minimize turbulence in the dirty gas 10
stream as it flows into the interior of the filter bags. This further
abates the development of pressure losses in 



the gas stream.  As shown in the drawings, the stays 9 and 10 extend along
substantially the length of each of the filter bags. and terminate
proximate the frame 4 in a 15  manner providing a relatively smooth
transition in the filter panels 7 between the tube-like sections and the
frame.  This is accomplished by spacing the shorter first stays 9 a greater
distance from the frame 4 than the longer second stays 10 so that upon
inflation of the 20  filter bag a relatively smooth and continuous
transition 11 is maintained about the mouth of each of the filter bags as
shown in Fig. 6. Figs. 7 and 8 show a second embodiment of the invention
wherein a plurality of filter cartridges 12.are 25 secured to. a grid or
apertured plate .13 in an adjacent sideby-side fashion by any one of a.
variety of conventional. clamps (not shown) . In the embodiment shown in
the drawings, wherein like numerals identify elements similar, to those
shown in Figs. 1-5, a plurality of filter 30 bags. 14 are secured to the
frame 4 as in the first embodiment. Referring to Fig. 8, each of the filter
bags 14 includes spaced rows of first and second stays 9 and 10 which are
alternated across a central region. comprising at least a major part of the
bag except at its edge regions. 35  where there.area plurality of rows of
the first stays 9    on either side of the bag. This arrangement has proven
to be particularly desirable where a plurality of the filter cartridges 12
are mounted adjacent to one another 'as on the grid or supporting plate 13
since it reduces 5   resistance to lateral.flow of the cleaned gases
between the filter bags in the regions "A" as generally indicated 



by the arrows shown in Figs.. 7 and 8. This minimizes pressure losses in
the air stream due to mechanical. interference as well as turbulence
between the bags while 10  at the same time providing.a relatively compact
assembly. Figs. 9 and 10 show a filter cartridge 15 illustrating a third
embodiment of the invention wherein rows of the first and second stays 9
and 10 are alternately spaced across the width of each of its filter 15
bags 16 commencing with a row of the first stays 9 on one side of the 'bag
and ending with a row of the. second stays 10 on the other side of the bag.
It should be .Particularly noted that the filter bags 16 are secured to the
frame 4 in.an alternating fashion so that the first 20  stays 9 of each of
the bags are transversely aligned with the second stays 10 of the bags
adjacent to it. This arrangement has been found to abate pressure losses in
the gas flow due to interference between the bags even further while
similarly providing a relatively compact and easily 25  handled assembly.
- 7 - Claims: 1.  A gaseous fluid filter assembly for removing particulate
solids from a dirty gas stream, comprising: a mounting frame adapted to be
secured across the dirty gas stream; 5        a plurality of generally flat
filter bags mounted within the frame in side-by-side relation, each of.said
bags including a pair of generally rectangular filter panels forming the
sides of the bag and having an opened upstream end and a closed downstream
end; 



10       first and second stay means interconnecting the filter panels of
each bag, said first and second stay means extending generally parallel to
one another longitudinally of the.bag to determine the spacing between
opposite filter panels of each bag and being 15  alternately disposed
across at least the major part of its width to shape the bag into a
plurality of adjacent tube-like sections opening into one another upon
inflation of the bag by the gas stream; and- said first stay means being of
a lesser length 20  than said second stay means, thereby alternately
varying the thickness of the bag at the junctures of said tube-like
sections. 2. A filter assembly according to claim 1 and in which said
adjacent tube-like sections are each 25  essentially uniform in cross
section throughout the length of the bag,[err] 3.  A filter assembly
according to claim 1 or claim 2 characterised in that said first and second
stay means 30  are alternately disposed across the entire width of the bag.
4.  A filter assembly according to claim 3, characterised in that said
first and second stay means are alternately positioned across the width of
the bag    - 8 - commencing with said first stay means; and in that said
bags are oppositely positioned within the frame so that the first stay
means of each bag are aligned with the second stay means of the bags
adjacent to it. 5   5.  A filter assembly according to claim 1 or claim 2 



characterised by each of said bags having a plurality of spaced
side-by-side first stay means in the edge regions of the bag adjacent the
opposite edges of the bag, and by said first and second stay means being 10
alternately disposed in the centre region of the bag. 6.  A filter assembly
according to any-of claims 1 to 5 wherein said mounting frame retains the
open end of each bag in a generally elongated rectangular configuration and
characterised by said first and 15  second stay means being spaced from
said frame, said first stay means being spaced a greater distance from the
frame than said second stay means to form a smooth transition in the filter
panels between the tube-like sections and the frame. 20  7.  A filter
assembly according to any of claims 1 to 6 characterised by said first and
second stay means being equally spaced from one another across the width of
the bag. 8.  A filter assembly according to any of the preceding 25  claims
characterised by said first and second stay means being parallel seams of
span stitching extending along the length of the bag. 9.  A filter assembly
according to claim 8 characterised by the length of the span stitching 30
forming said first stay means being in-the range of [err] to [err] the
length of the span stitching forming said second stay means. 10. A gaseous
fluid filter assembly substantially as hereinbefore particularly described
and as illustrated 35 in the accompanying drawings.    


