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FILTER ARRANGEMENT; SEALING 
SYSTEM; AND METHODS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of application Ser. No. 
10/055,062, ?led Jan. 22, 2002, now US. Pat. No. 6,610,117 
B2. Application Ser. No. 10/055,062 is a continuation of 
application Ser. No. 09/502,346 ?led Feb. 10, 2000 and 
issued as US. Pat. No. 6,350,291 B1. Application Ser. No. 
09/502,346 is a continuation-in-part of US. application Ser. 
No. 09/258,481, ?led Feb. 26, 1999 and issued as US. Pat. 
No. 6,190,432 B1. The disclosures of Ser. Nos. 09/258,481, 
09/502,346, and 10/055,062 are incorporated herein by 
reference. 

FIELD OF THE INVENTION 

This disclosure concerns ?lter constructions for engines 
and methods of ?ltering and ?lter preparation. In particular, 
the disclosure describes a ?lter arrangement having a sealing 
system. 

BACKGROUND OF THE INVENTION 

Gas streams often carry particulate material therein. In 
many instances, it is desirable to remove some or all of the 
particulate material from a gas ?oW stream. For example, air 
intake streams to engines for motoriZed vehicles or poWer 
generation equipment, gas streams directed to gas turbines, 
and air streams to various combustion furnaces, often 
include particulate material therein. The particulate material, 
should it reach the internal Workings of the various mecha 
nisms involved, can cause substantial damage thereto. It is 
therefore preferred, for such systems, to remove the particu 
late material from the gas ?oW upstream of the engine, 
turbine, furnace or other equipment involved. A variety of 
air ?lter or gas ?lter arrangements have been developed for 
particulate removal. In general, hoWever, continued 
improvements are sought. 

SUMMARY OF THE DISCLOSURE 

This disclosure describes an engine air ?oW system. The 
air ?oW system comprises a ?lter element construction 
including a media pack and a sealing system. In preferred 
con?gurations, the sealing system Will have a frame arrange 
ment and a seal member, Where the frame arrangement 
includes an extension projecting axially from one of the How 
faces of the media pack. In particularly preferred 
arrangements, the seal member is supported by the extension 
of the frame arrangement. 

Filter element constructions are described herein. Pre 
ferred ?lter element constructions Will include ones such as 
those characteriZed above. 

Methods of ?ltering systems, servicing ?ltration systems, 
and constructing ?lter arrangements are described herein. 
Preferred methods Will use ?lter elements and constructions 
as characteriZed above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic, perspective vieW of one embodi 
ment a ?lter pack, according to certain principles of this 
disclosure; 

FIG. 2 is a schematic, perspective vieW of a portion of 
?lter media usable in the arrangements of FIG. 1; 

FIG. 3 is a schematic, perspective vieW of one approach 
to manufacturing a ?lter pack usable in the arrangements of 
FIG. 1; 
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2 
FIG. 4 is a schematic, plan vieW of one embodiment a 

sealing system of the ?lter pack of FIG. 1; 
FIG. 5 is a schematic, fragmented, cross-sectional vieW of 

the arrangement of FIG. 1, depicted sealed in an air cleaner 
for use; 

FIG. 6 is a schematic, cross-sectional vieW of the frame of 
the sealing system of FIG. 4, taken along the line 6—6 of 
FIG. 4; 

FIG. 7 is an enlarged fragmented schematic cross 
sectional vieW of one embodiment the compressible seal 
member of the sealing system of FIG. 4, according to 
principles of this disclosure; 

FIG. 8 is a schematic, perspective vieW of one embodi 
ment of an air cleaner, in Which a ?lter pack according to 
principles of this disclosure can be used; 

FIG. 9 is a schematic, cross-sectional vieW of the air 
cleaner depicted in FIG. 8, shoWing the ?lter pack depicted 
in FIG. 1 installed thereWithin; 

FIG. 10 is a schematic, perspective vieW of a ?rst alter 
native embodiment of a ?lter pack, according to certain 
principles of this disclosure; 

FIG. 11 is a schematic, perspective vieW of a ?lter media 
portion of the ?lter pack of FIG. 10; 

FIG. 12 is a schematic, perspective vieW of one embodi 
ment of a frame portion for a sealing system of the ?lter pack 
depicted in FIG. 10; 

FIG. 13 is a schematic, cross-sectional vieW of one 
embodiment of the sealing system usable in the ?lter pack 
depicted in FIG. 10, taken along the line 13—13 of FIG. 10; 

FIG. 14 is a schematic, side elevational vieW of an 
alternate embodiment of an air cleaner, according to prin 
ciples of this disclosure; 

FIG. 15 is a schematic, cross-sectional vieW of the air 
cleaner depicted in FIG. 14 and taken along the line 15—15 
and shoWing the ?lter pack of FIG. 10 installed Within; 

FIG. 16 is a schematic vieW of one embodiment of a 
system in Which air cleaners according to the present dis 
closure are used; 

FIG. 17 is an end elevational vieW of an alternative 
embodiment of the ?lter pack depicted in FIG. 1; and 

FIG. 18 is an end elevational vieW of another embodiment 
of the ?lter pack depicted in FIG. 1. 

DETAILED DESCRIPTION 
A. FIGS. 1—7 

Attention is directed to FIG. 1. FIG. 1 is a perspective 
vieW of a ?rst embodiment of a ?lter pack 50. The preferred 
?lter pack 50 depicted includes ?lter media 55 and a sealing 
system 60. In preferred constructions, the ?lter media 55 is 
designed to remove particulates from a ?uid, such as air, 
passing through the ?lter media 55, While the sealing system 
60 is designed to seal the ?lter pack 50 against a sideWall of 
a housing or duct, as shoWn in FIGS. 8 and 9. By the term 
“seal,” it is meant that the sealing system 60, under normal 
conditions, prevents unintended levels of ?uid from passing 
through a region betWeen the ?lter pack 50 and the sideWall 
of the housing or duct; i.e., the sealing system 60 inhibits 
?uid ?oW from avoiding passage through the ?ltering media 
55 of ?lter pack 50. 

In certain preferred arrangements, the ?lter media 55 Will 
be con?gured for straight-through ?oW. By “straight 
through ?oW,” it is meant that the ?lter media 55 is con?g 
ured in a construction 100 With a ?rst ?oW face 105 
(corresponding to an inlet end, in the illustrated 
embodiment) and an opposite, second ?oW face 110 
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(corresponding to an outlet end, in the illustrated 
embodiment), With ?uid ?oW entering in one direction 114 
through the ?rst ?oW face 105 and exiting in the same 
direction 116 from the second ?oW face 110. When used 
With an inline-?oW housing, in general, the ?uid Will enter 
through the inlet of the housing in one direction, enter the 
?lter construction 100 through the ?rst ?oW face 105 in the 
same direction, exit the ?lter construction 100 in the same 
direction from the second ?oW face 110, and exit the housing 
through the housing outlet also in the same direction. 

Although the ?rst ?oW face 105 is described above as 
corresponding to an inlet end, and the second ?oW face 110 
is described above as corresponding to an outlet end, the 
inlet and outlet ends can be reversed. That is, the ?rst ?oW 
face 105 depicted in FIG. 1 can correspond to an outlet end, 
While the second ?oW face 110 depicted in FIG. 1 can 
correspond to an inlet end. 

In FIG. 1, the ?rst ?oW face 105 and the second ?oW face 
110 are depicted as planar and as parallel. In other 
embodiments, the ?rst ?oW face 105 and the second ?oW 
face 110 can be non-planar, for example, frusto-conical. 
Further, the ?rst ?oW face 105 and second ?oW face 110 
need not be parallel to each other. 

Generally, the ?lter construction 100 Will be a Wound 
construction. That is, the construction 100 Will typically 
include a layer of ?lter media that is turned completely or 
repeatedly about a center point. Typically, the Wound con 
struction Will be a coil, in that a layer of ?lter media Will be 
rolled a series of turns around a center point. In arrange 
ments Where a Wound, coiled construction is used, the ?lter 
construction 100 Will be a roll of ?lter media, typically 
permeable ?uted ?lter media. 

Attention is noW directed to FIG. 2. FIG. 2 is schematic, 
perspective vieW demonstrating the principles of operation 
of certain preferred media usable in the ?lter constructions 
herein. In FIG. 2, a ?uted construction is generally desig 
nated at 122. Preferably, the ?uted construction 122 
includes: a layer 123 of corrugations having a plurality of 
?utes 124 and a face sheet 132. The FIG. 2 embodiment 
shoWs tWo sections of the face sheet 132, at 132A (depicted 
on top of the corrugated layer 123) and at 132B (depicted 
beloW the corrugated layer 123). Typically, the preferred 
media construction 125 used in arrangements described 
herein Will include the corrugated layer 123 secured to the 
bottom face sheet 132B. When using this media construction 
125 in a rolled construction, it typically Will be Wound 
around itself, such that the bottom face sheet 132B Will 
cover the top of the corrugated layer 123. The face sheet 132 
covering the top of the corrugated layer is depicted as 132A. 
It should be understood that the face sheet 132A and 132B 
are the same sheet 132. 
When using this type of media construction 125, the ?ute 

chambers 124 preferably form alternating peaks 126 and 
troughs 128. The troughs 128 and peaks 126 divide the ?utes 
into an upper roW and loWer roW. In the particular con?gu 
ration shoWn in FIG. 2, the upper ?utes form ?ute chambers 
136 closed at the doWnstream end, While ?ute chambers 134 
having their upstream end closed form the loWer roW of 
?utes. The ?uted chambers 134 are closed by a ?rst end bead 
138 that ?lls a portion of the upstream end of the ?ute 
betWeen the ?uting sheet 130 and the second facing sheet 
132B. Similarly, a second end bead 140 closes the doWn 
stream end of alternating ?utes 136. In some preferred 
systems, both the ?rst end bead 138 and second end bead 
140 are straight along all portions of the media construction 
125, never deviating from a straight path. In some preferred 
systems, the ?rst end bead 138 is both straight and never 
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4 
deviates from a position at or near one of the ends of the 
media construction 125, While the second end bead 140 is 
both straight and never deviates from a position at or near 
one of the ends of the media construction 125. The ?utes 124 
and end beads 138, 140 provide the media construction 125 
that can be formed into ?lter construction 100 and be 
structurally self-supporting Without a housing. 
When using media constructed in the form of media 

construction 125, during use, un?ltered ?uid, such as air, 
enters the ?ute chambers 136 as indicated by the shaded 
arroWs 144. The ?ute chambers 136 have their upstream 
ends 146 open. The un?ltered ?uid ?oW is not permitted to 
pass through the doWnstream ends 148 of the ?ute chambers 
136 because their doWnstream ends 148 are closed by the 
second end bead 140. Therefore, the ?uid is forced to 
proceed through the ?uting sheet 130 or face sheets 132. As 
the un?ltered ?uid passes through the ?uting sheet 130 or 
face sheets 132, the ?uid is cleaned or ?ltered. The cleaned 
?uid is indicated by the unshaded arroW 150. The ?uid then 
passes through the ?ute chambers 134 (Which have their 
upstream ends 151 closed) to ?oW through the open doWn 
stream end 152 (FIG. 1) out the ?uted construction 122. 
With the con?guration shoWn, the un?ltered ?uid can ?oW 
through the ?uted sheet 130, the upper facing sheet 132A, or 
loWer facing sheet 132B, and into a ?ute chamber 134. 

Typically, the media construction 125 Will be prepared 
and then Wound to form a rolled construction 100 of ?lter 
media. When this type of media is selected for use, the media 
construction 125 prepared includes the sheet of corrugations 
123 secured With the end bead 138 to the bottom face sheet 
132B (as shoWn in FIG. 2, but Without the top face sheet 
132A). In these types of arrangements, the media construc 
tion 125 Will include a leading edge at one end and a trailing 
edge at the opposite end, With a top lateral edge and a bottom 
lateral edge extending betWeen the leading and trailing 
edges. By the term “leading edge”, it is meant the edge that 
Will be initially turned or rolled, such that it is at or adjacent 
to the center or core of the rolled construction. The “trailing 
edge” Will be the edge on the outside of the rolled 
construction, upon completion of the turning or coiling 
process. 

The leading edge and the trailing edge should be sealed 
betWeen the corrugated sheet 123 and the bottom face sheet 
132B, before Winding the sheet into a coil, in these types of 
media constructions 125. While a number of Ways are 
possible, in certain methods, the seal at the leading edge is 
formed as folloWs: (a) the corrugated sheet 123 and the 
bottom face sheet 132B are cut or sliced along a line or path 
extending from the top lateral edge to the bottom lateral edge 
(or, from the bottom lateral edge to the top lateral edge) 
along a ?ute 124 forming a peak 126 at the highest point (or 
apex) of the peak 126; and (b) sealant is applied betWeen the 
bottom face sheet 132B and the sheet of corrugations 123 
along the line or path of cut. The seal at the trailing edge can 
be formed analogously to the process of forming the seal at 
the leading edge. While a number of different types of 
sealant may be used for forming these seals, one usable 
material is a non-foamed sealant available from H.B. Fuller, 
St. Paul, Minn., identi?ed under the designation HL0842. 
When using the media construction 125, it may be desired 

by the system designer to Wind the construction 125 into a 
rolled construction of ?lter media, such as the ?lter con 
struction 100 of FIG. 1. Avariety of Ways can be used to coil 
or roll the media. Attention is directed to FIG. 3. In the 
particular embodiment shoWn in FIG. 3, the media construc 
tion 125 is Wound about a center mandrel 154 or other 
element to provide a mounting member for Winding. The 




















