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have an inlet face and an oppositely disposed outlet face. In this manner, fluid flows
in one direction upon entering the filter element at the inlet face and will have the

15  same direction of flow as it exits the outlet face. Typically, straight through flow
filter elements will be installed in a duct or housing of some type. After a period of
use, the filter element will require servicing, either cleaning or a complete
replacement of the filter element. If it is difficult or inconvenient to service the filter
element, the user may delay the proper servicing, which can cause damage to

20  whatever system is being filtered.

Improvements to straight through flow filter elements are desirable.

Summary
A filter arrangement is provided and includes a media construction

comprising a corrugated sheet secured to a flat sheet rolled into a coiled

25 cons.truction. A frame and a first seal member are provided. The frame secures the
first seal member to the coiled construction. The first seal member is preferably
oriented to form a radial seal with a housing. A second seal member is secured to
the outer annular surface of the coiled construction. The second seal member

includes a gasket extension having first and second opposite ends; an attachment



portion; and a protrusion extending fromthe attachnent portion. The second
seal nenber is preferably oriented to forman axial seal with a housing.
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seals; 15 FIG., 4 i s an enlar % sch tic, cross-sectional view of one of
the seal nenbBFd ?)F‘Hi“}g@nﬁmsgaé eg}l‘l@ﬁi t"®epicted in FIG 1; FIG 5is a
schematic, enlarged, fragnented cross-sectional view of one of the seal
menber s of the filter el ement depl ctedin FIG 1: FIG 6 is a schematic,

expl oded, cross-sectional Vi ewdBaief Descriptionsof the Drawings t utilized in the
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utilized by the filter ment o 8 is a schematic, enlarged,
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FI G 7andacoreofthe ilter el ement ict i FI 9is a
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FIG 10 is a schenati c, expl oded, ~per spective view of fhe filter 30

el ement utilized in the BiG. 265 eackematic cid Gewlof tain 2legaasBpicdinB8621:17292
3 Detail ed Description

FIG. 3 is an enlarged, schematic, fragmented, cross-sectional view of
a portion of FIG. 1 showing one of the seals;
15 FIG. 4 is an enlarged, schematic, cross-sectional view of one of the
seal members of the filter element depicted in FIG. 1;
FIG. 5 is a schematic, enlarged, fragmented cross-sectional view of
one of the seal members of the filter element depicted in FIG. 1;
FIG. 6 is a schematic, exploded, cross-sectional view of the filter
20  element utilized in the air cleaner of FIG. 1;
FIG. 7 is an end view of one embodiment of a frame utilized by the
filter element of FIG. 6;
FIG. 8 is a schematic, enlarged, fragmented, cross-sectional view
showing a connection between the frame of FIG. 7 and a core of the filter element
25  depicted in FIG. 6;
FIG. 9 is a schematic, enlarged, fragmented, cross-sectional view
depicting connection between a knob and a core of the filter element depicted in
FIG. 6; and
FIG. 10 is a schematic, exploded, perspective view of the filter

30 element utilized in the air cleaner of FIG. 1.



FIG 1 depicts an air cleaner 1, including a housing 2 with a filter

el ement 10 operably nounted therein. The housing 2 preferably includes a
body nenbero2d9sssd a renovabl e cover 4. The filter el ementpci®usos/17292

sel ectively renmovabl e 5 and repl aceablBe fromthe housing 2 by renoving the

cover 4 fromthe body nenber 3, pr ‘i)’g%;&i@@s%ﬁ@ﬁ%nto the el enment 10. The
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a corner. The Tilter elenment 10 i1 ncl udes ter nedia 14 that
configured §o fndteptacpati¢ froml the bsudinmrby hemgjasg tercomen £fromrtheigodit member

inlet face 11, _such. that th as .str exiting the outlet face 12 is at
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FIG 1, the filter 15 el qmBRir clddnémClsudfsle forlcldatiingRAY, SHBREEas] By pardiduddt
aids in inhibiti n%hl eakage between the filter elenent 10 and the housing 2

i n which the fpirt &he ltenelamentd 0jis configuagd toermii straight rovughdlesnt Bulhsgerm

ol momber 16. R gL s e E Bed B el FE PR e E 1t *10

and the hougi ngledieniT eaREAR At SERet TRIFErand BxAIngan heh@s directiphaent an 20
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the air aner servicing”, It Is meant i's renoved
fromthe body thedilfeeeletienbhdladdihe hbtdirg 2 @ whichtthd filtérseleraerm i 6ds fnstaited.he body

menber 3 and 30 replaced with.a new filter elenment. The air cleaner 1 may
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conponents while servicing the air cleaner 1. One usable secondary el efent
i ncl udes t he seecwaatalland therbonssngiastheé seednd sealim8mbeyd DPLOBEHS B prevent an

PCT/ US02/ ]g(? 92accumulation of dust between the element 10 and the housing 2 upstream of the first

seal member 16. The filter element 10 may include an optional center piece
construction 20, depicted in FIG. 6.
The air cleaner 1 may also include an optional safety element 5. In
FIG. 1, the safety element 5 is depicted schematically, and is oriented downstream
25  ofthe filter element 10. The safety element 5 helps to protect downstream
components in the filtration system, in case of failure of the filter element 10. The
safety element 5 also protects downstream components during servicing of the air
cleaner 1. By "servicing", it is meant when the cover 4 is removed from the body
member 3, and the filter element 10 is removed from the body member 3 and
30  replaced with a new filter element. The air cleaner 1 may also include an optional
secondary element (not shown in the drawings). The secondary element would also
provide protection to downstream components while servicing the air cleaner 1.

One usable secondary element includes the secondary elements described in U.S.



4 Patent No. 6,221,122 issued on April 24, 2001, which patent is

i ncorporated herein by reference. O her features visible in FIGS. 1 and 2
i ncl ude awoonziobgt3ot ube 6 on the body nenmber 3 and an i nl eéicTgwsod/1729on t he
cover 4. In particular, the cover 4 defines 5 a plurality of elongated
slots 8 to takeg n b inye d nt
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flute di ver@i nNol&aberas, 1897.0BachsEthdse publicafiond @eéncesdrhien bylrafeie}nee Eézema nt 10
depi cted, the corrugat ed sheet and flat_ 20 sheet secured toget her are

rol | ed or coi | Bugcaetibe dltpomedian 445 2 eoitedconstction 86 411G J3 bavieg  dhtego
FIG 6 h 4 and
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be corel ess, sswehredhathe fie shéatneth @fmlﬁém%) aviitialiclpheebrms appiopdatt eguté. her ar e

not rolled around a center_.core. 25 The flute chanbers formalternatl ng
peaks and t r ou§hgcorEation g %%1111&%%6‘63%‘{1%!?4/?% bg many typeeet Gopfigurtipns. gt
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a bead of seal ant port i on e upstrea en
bet ween the fl ﬂnblﬂugessahmparaﬁaido eheh dthet stsdlgﬁtﬂutc@havhg coyghed iehds arpdnchadot her

end bead (for ex I cl pse he dovvnstr end Iternatl ng flu
Thi's resul (o SOPTEK HearE Rt e ier ALGTH DU PR EQHARI oy 24 noMA My o
flute chamber sgeciibd b £RGIOW Qéctﬂoﬁ Syifhl tHE ﬁeﬁllﬁj”g@@ﬂt?ﬂul?@ﬂl'vel%u?g frbth Sinaadh

adjacent to the filter elenent inlet face 11, a second end adjacent to
the filter el espenion g wate seeican. 11 ths@me@o dquste(b,fthc berrugated sheet and flat

20  sheet secured together are rolled or coiled around a portion of the center piece

construction 20 (FIG. 6), with an adhesive to inhibit air leakage between the media
14 and the center piece construction 20. In other embodiments, the element 10 may
be coreless, such that the fluted sheet and flat sheet secured together are not rolled
around a center core.

25 The flute chambers form alternating peaks and troughs. The troughs
and peaks divide the flutes into a first row and a second row. The flute chambers are
then closed (for example, by a bead of sealant) to fills a portion of the upstream end
of the flute between the fluting sheet and the flat sheet. On the opposite end, another
end bead (for example) closes the downstream end of alternating flutes. This results

30  in filter media 14 having media comprising a plurality of flute chambers, with each
of the flute chambers having a first end adjacent to the filter element inlet face 11,
and a second end adjacent to the filter element outlet face 12. Selected ones of the

flute chambers are open at the first end and closed at the second end ("inlet flutes"),



flute chanbers are open at the first end and closed at the second end
("inlet flutes"), WO 02/098539 PCT/ US02/ 17292 5 while selected ones of the
flute chawledmogsze cl osed at the first end and open at theceewenthend
("outlet flutes"”). When using filter media 14 constructed in this manner,
during use, unfiltered,fluid,. shHch as air, enter he. i.nlet flute t the
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ends closed and their downstream ends open. In reference again to FIG 1,
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these. In the par?lcular one depicted in , the seal nenber 16 is a
radi al seal meddyerstedm eodnbpepured to result in a radially 20 directed seal

27 with the housing. In {hi articul a odi nent, the radial seal nmber
26 is supported by a fra#erei% Clera%lpit%ﬁ@g{?ﬁ'—‘ia@.e Sgen v E})efjﬁl%ﬁg?efl}eg%&‘e
construction 2§ séded WetBi B8 hexdiRN3] Phe 41 tkhfber 9 iStfbla(_Ereﬂﬁl% £&hBPwhh tgxt ends
axially fromthe outlet face 12. The frame construction 28 also includes a

skirt or band Msingibat thefiliereiernentdQdsiinstallpd within: éruchwdieal il inkibit deakiags ng

portions ofs t - ' h rticular radjal al .menber
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step 37 all ows
the seal member 16 is a radial seal member 26, configured to result in a radially

20  directed seal 27 with the housing. In this particular embodiment, the radial seal
member 26 is supported by a frame construction 28 (FIGS. 6 and 7). The frame
construction 28 includes an extension 30 (FIG. 6) that projects or extends axially
from the outlet face 12. The frame construction 28 also includes a skirt or band 32
that is used to secure the filter media 14 to remaining portions of the frame

25  construction 28.

The particular radial seal member 26 that is preferred is shown,
enlarged, in FIG. 4. The preferred seal member 26 depicted has a stepped cross-
sectional configuration of increasing outermost dimensions and defines a plurality of
progressively larger steps, in this ca;s,e, three steps 37, 38, 39 from an end tip 40 and

30 in the direction toward the rest of the filter element 10. The smallest step 37 allows
for easy insertion of the filter element 10 into the housing. The largest step 39
ensures that a tight radial seal is formed. In preferred cases, the radial seal member

26 is made from a polyurethane foam material having "as-molded" density of no



for easy insertion of the filter elenment 10 into the housing. The | argest
step 39 ensures that a tight radial seal is fornmed. In preferred cases,
t he radi avoseabsssenber 26 is nmade from a pol yuret hane foaummesoeniz®k havi ng
"as-nol ded" density of no WO 02/ 098539 PCT/ US02/ 17292 6 greater than 25
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surface of thejQwsph@nt Nbes, {9, GANHE UebldPatéBnatRI S RRIdhckNC! udes a
truss systemd42 (FIG 7) to help support the seal nmenber 26. |In general,
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arranged and configur t rovi styuct ur su rt.and, t ake the forces
exerted by t he“?'¢ f‘oélgiskl t8?fle§* lgeteﬁgﬁesseeﬁfm ﬁ%@é 1?88 %&a?lﬁeé]tteck "f‘géung&{hgnsi on 30.
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band 32. The tc¢ondigusedsd provide dtrctirslrsuppurt adieiakathe fedes@rbied $y 4% ext endi ng
20 between and connecti%g each of the spokes 46. Turni n% now to the second
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arranged rg atj¥ginkQ 44henbhi lafrgé%eggﬁ qgfgﬁ%t il ﬁion?.o %&ﬁhg%agichfﬁr provide a

seal 100 therebetween. An en tic ew o seal i s shown
in FIG 3. ThearsagomdntsbalvnmeFi@r7, 118 tmey specrod éndledbsanshusiigest spokes 485

variety of confiqurations to resulf in, an axial .seal, a.radial seal, or a
conbi ngti on ofsy“%ﬂ%t?gal Wgeﬁq ﬂv?rﬁ]tée %‘W&?ﬁd@ﬁérﬁa‘i’é@ﬁie&?%mg op) whu 47 he
seal menber 18entdd& S Sd\@ntef picdB doksBfictidd i(%ndec%fgf%ﬁ%ng]@t tBe @xtﬁnfﬁbﬂ 3 (}[J cted,

sized, and arranged to result in an axial seal . I'mparticular, the
seal menber 18ndshebused’e dlhertruse synters 4@ duther andlades arched members 48 extending

20  between and connecting each of the spokes 46.

Turning now to the second seal member 18, it can be seen in FIG. 1
how the second seal member 18 is arranged relative to the filter element 10 and the
housing 2 to provide a seal 100 therebetween. An enlarged, schematic view of this
seal is shown in FIG. 3. The second seal member 18 may be oriented and sized in a

25  variety of configurations to result in an axial seal, a radial seal, or a combination of
these types. In the arrangement depicted in FIG. 3, the seal member 18, the housing
2, and the filter element 10 are constructed, sized, and arranged to result in an axial
seal 101. In particular, the seal member 18 is squeezed or compressed by axial
forces between the cover 4 and the body member 3 by action of the clamp assembly

30 104 (FIG. 2). Tightening of the clamp assembly 104 results in the cover 4 being
moved axially against the body member 3. This squeezes the seal member 18

between the cover 4 and the body member 3 to result in the axial seal 101.



forces between the cover 4 and the body nenber 3 by action of the clanp
assenbly 30 104 (FIG 2). Tightening of the clanp assenbly 104 results in
t he coverwd mpgge noved axi ally agai nst the body nenber FcTlikes/153@9beezes
the seal nenber 18 between the cover 74 and the body rrerrber 3toresult in
the axial seal 101. V\DOZ 8539 PCT/ 802/ 292 7 FILG i cts.an
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installation of the el enent in the housing 2.” In addition, the cover 4
is nore 25 ti ghrchigna sbayreenf a toapepad b Baiendmgtiom Blebyowwseorekl(baé]amntmth@he

D 116, O, SRSV Fioskea oIt e R LR AIS TR G 0
i nches, end 126. End 118 and end 126 form opposite ends of the gasket extension 106. The
20 end 126 is nearer to the outlet end 12 of the element 10 than the end 118 is to the
outlet end 12.

In preferred embodiments, the end 118 of the gasket extension 106 is
even with the inlet face 11. This arrangement helps to protect the element 10 during
installation of the element 10 in the housing 2. In addition, the cover 4 is more

25  tightly secured to the body member 3 by the extension of the ramp 116.

One, specific, usable gasket extension 106 includes the following
dimensions: an overall length between end 118 and end 126 of at least 2 inches,
preferably 2.5-3.4 inches; a height of the protrusion 110 from the attachment surface
112 to the land 122 of at least 0.5 inch, preferably 0.75-1 inch; the land 122

30 extending from the end 118 at least 1.5 inches, preferably 1.75-2.25 inches; a length
of the land 122 extending at least 0.1 inch, preferably 0.2-0.3 inch; each of the
inclines 120, 121 being angled relative to the plane parallel to the land 122 at least
45 degrees, preferably 55-65 degrees; the first ramp 116 being angled from the



preferably 2.5-3.4 inches; a height of the protrusion 110 fromthe
attachnment surface 112 to the land 122 of at least 0.5 inch, preferably

0. 75-1 i notg o2tokgssband 122 30 extending fromthe end 118 atPdT@e®b/11295
inches, preferably 1.75-2.25 inches; & |length of the land 122 extending at
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130. As rrentl Oﬂfédax@&ib\f%orticﬁewbl |ter element 10 may include an optional
center piece construction. The particular enbodinment of the filter el ement
10 that is 10 ill ustr at é¢ memionadabavieethe ditterelepicrickd) wan Hcludetaneptiotal The
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20, in pref@rr goisaniendhdiadvs She @ins® plce ¢oikSictict 20ICThe ﬁenitéiqﬁecle%oﬁ@ﬁ@tlbmc'[ ed
and arranged to connect or be secured to other port| ons_in a flu

cl eani ng syst eAf Proideseanpimiingshaciiesiosholdingrad dering the filtermeoda %W%‘Qte%
constructed toupEIN trflane 1%5 LRidelie 4o b efe@&ﬁ%h{e?%dﬁ?&ﬂs Qf'so &H&&d

thereto. It may also provid ructure to’permt ot rudtur support
menbers from t kiendudettleat is edrrsﬁm‘téd élm artdi@edh Gusinngetdyr beseairéiEto qolrtpoetites of
t he fiItration,s%/ﬁtem Alternativ the center piece constr 2;ctlon 20 may

merely functi offt # BUKAIEAI{IESYFIERM: Forfsmalegtie el BlBCRAvSELGR fy3obher
connect i ongs '@oﬁ'tﬁl%ﬁ't&?m&ﬁe\k&‘f( FRERYRY 1R BosiAR 290 BE LR (REer0 1t ©

devoi d of connections ther at one or e center plece
construction 2thaymisolprovilie stkeduraite peranmtheladbﬂuetupalwgpm meeibers fluo theeffitts. | n

(e pr ) ool o o T o LR e SN PR, SO By 20 |
to the frane %@@ﬁﬁeygfewam%ﬁuctidh Ay BRI GiHcBbn ERAE teRker nhdiga ELRIET
pi ece construction is also depicted as being secured to an optional
handl e 22. be devoid of any other connections. In situations where the center piece
20 construction 20 is devoid of connections, either at one or both ends, the center piece
construction 20 may be blocked with a suitable plug at one or both ends.
In the particular embodiment illustrated, the center piece construction
20 is constructed and arranged to be releasably, selectively secured or attached to the
frame construction 28. In this particular embodiment, the center piece construction
25 20 is also depicted as being secured to an optional handle 22.
FIG. 6 shows the center piece construction 20 in schematic, cross-
sectional view. In this paﬂiculﬁ embodiment, the center piece construction 20
comprises a central core 51 to the filter element 10. The core 51 is embodied as tube
52, preferably, a hollow cylinder 54. The cylinder 54 includes the first and second
30  opposite ends 56, 57. The first end 56 is configured for selective attachment to the
frame construction 28, usually located at the outlet face 12. The second end 57 is

configured for optional attachment to the handle 22, and is usually located at the
inlet face 11. A wall 58 is shown at approximately the center of the cylinder 54 to



FIG 6 shows the center piece construction 20 in schematic, cross-
sectional view. In this particular enbodi nent, the center piece

const r uct wano2208s3gonpri ses a central core 51 to the filterr@aleswent2910. The
core 51 is enbodied as tube 52, preferably, a hollow cylinder 54. The

cylinder 54 in S The
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construction 2%is ktiahl y | ocated at the outlet face 12. The second end 57
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fl ange, preferably, a pair defl ectabl e anges 62, 63 having hooks 66,
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articular, er.54 h X ns 69, .70 that
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10 Typical ky, cligy, ltRCddRativh Will 86aby bélmﬁ‘r%[%;ff ofék dxeft6@b Y ¥RMHuBI Tgatne hub
47 agai nst the ooks 66, 67. See FIG e frame construction 28 and

the cylinder Sthedioeks AdnoTd SexiFaG] § A@tmﬁﬁr@e@qnstwmn Hyandithecylingapebas?2, 63
def | ect | fs 72,
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back to their saniially thOBLE 4Dwill fsach tHegellds Gyl’,r:-srtderheiéom éd, ehevaeauhed to
the frame construction 28 because the hub 47 wil| be trapped bel ow t he

hooks 66, 67. Aannensthac flanges 42463 wilk daflerthpck r%thetrrr@wé%normerh Wwaithe 75 and
dj t t th |1
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t hat the hooktrappedivgtvetite hbﬁks:('mlﬁd wenbﬁ4,tﬂaé1aﬂyammg fidth thedybndpagellt he

cylinder 54. 20 _In referenc owtaog FILG 9, the eco end 57 i s .shown
optional |y soCHRBHATHTTRD e Aaressss, of rrrt‘rrrletb% @8 B FEALY the

s 2 ot oy sy £, Sy e
structure 78 theuk arsangpacetd’tecould d @i dntfradiestoaln 2@ and engage the cylinder 54.

20 In reference now to FIG. 9, the second end 57 is shown optionally
secured to the handle 22. In this particular embodiment, the handle 22 is in the form
of a grip or knob 76. The knob 76 is arranged such that when mounted on the filter
element 10, it includes a grasping structure 78 that is spaced a sufficient distance
away from the inlet face 11 to permit at least a portion of a user's hand or fingers to

25  be between the grasping structure 78 and the inlet face 11. In one example, the
grasping structure 78 is spaced at least 0.5 inch from the inlet face 11. The
particular knob 76 depicted includes a shaft 80 adjacent to the grasping structure 78.
The shaft 80 is constructed and arranged to allow convenient engagement with the
cylinder 54. In particular, the shaft 80 includes a pair of deflecting flanges 82, 83

30  having hooks 85, 86. Adjacent to each of the flanges 82, 83 are cut out extensions
(not shown) that permit the flanges 82, 83 to deflect radially inwardly and toward

each other.



away fromthe inlet face 11 to permit at |east a portion of a user's hand
or fingers to 25 be between the grasping structure 78 and the inlet face
11. I n onwoeocanegdse, the grasping structure 78 is spaced atci/esst7®25 inch
fromthe inlet face 11. The particul &r knob 76 depicted includes a shaft

80 adjacent to the graspipgg ?éféﬁ&&ééflﬁdgﬁﬂ, aﬁ!ﬁ% sé&?lﬁtepﬁ%,‘ &f@gé‘éﬁéé’s@oﬁ& and
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extensi ons  ( ngefletipdlangssat2, Bépand engege the hogks tg&’gc’z‘fi‘éegsg)églrsg@tc'ﬁF adi al |y
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preferred cylin second end 57, defines at |ease one, and
preferably,5a paderstobd tpeparty s berewcnsedstigh]s, tik.seddng endiSdso8ld hagé theecei ve

the deflectin | ange 2, .83 and.engage the hooks .85 to provide for a
snap-fit enga&@%ﬁﬁf8ﬁ%FaB%ﬁm?$§aﬂﬂSﬁg¥gaﬁﬂaﬂ?%%n ﬂpﬂ®8?954. Again, it
shoul d be 5 understood t Rgke fhaf nShs&idder 5L£UGH&EH hd HGilis 06, 91theriegRnd end
57 could have the barbs or deflecti'ng flanges and engage apertures on the

handl e 22. Not effs¢idy A0rdegress ealitiviede thesont dupixdensidns bAe/ Qef the figh end 36.albe

radially offset. by.90 degrees.relative Lo dhe c ut, extensi ons 69, 70 of
the first end g%l.ds¥ﬂ’e&l VS% o ,mdflea 1§h g‘&f@?‘%‘ﬁ ’|672 fTPﬁéS W%”r%e?r%ﬁ’ﬁ anges
62, 63. Thig | maah&oge@dlding tebhfiqdds. manner for nol di ng techniques. In

general, to assenble the filter elenment 10, the filter nmedia 14 is coiled

or wound around the cor elmgenergl; torassemble thetfdier glsaient 10 thesfilter medie &4 & ound

h , f i 8 ' i al: 26
(o rount ad | onP A TR Ao RRIRA bR sty At B Bt Al o R0 n R

bet ween the detbedii thg fildmd doasigmsion 23 Hokliag thetrbdialhyehl Mmbdi s ibamain®d i s
al so secured to the qQuter periphery 113 of the coiled construction 24.
Next, the knoboms the lspetia 1fni bisindonshsomap SAEpEomIchy R e ARTesting by

engagenent | bet e L]ﬁﬂg - i I;ﬁ-ﬁl e, it
shoul d be }gal %skgé?jt e Eﬁgﬁa;'G%rﬁrggﬁgieﬁ;ggxs(raesga]trgg¥oht§éggtle%e ety
construction 541Dbef the eofldiecdnstanaion@ds INeaut, tthokndd376 is ssaped élo the debendcaid ed

the housi ng. 2. 37 ShiBeCEetl: bV hEseeBEn B vRLIF FBHPEG. Bodbd REnBEp %9, 0b |
provi de accessof@odB§ it should be realized that the knob 76 may be secured to the coiled
construction 54 before the frame ;;onstruction 28 is secured to the coiled
20  construction 54.
The filter element 10 is then operably installed within the housing 2.
The cover 4 will be removed from the body member 3 to provide access to the
interior of the body member 3. The filter element 10 is inserted into the body
member 3, with the outlet face 12 leading the insertion direction. The filter element
25  10is pushed axially into the body member 3 to provide contact between the first seal
member 16 and the housing 2 to create the radial seal 27.
Next, the cover 4 is oriented over the inlet face 11 of the filter
element 10 that is protruding from the body member 3. The cover 4 is operably
oriented to rest against the end of the body member 3, and the clamp assembly 104
30  isactuated. The clamp assembly 104 provides for an axial compression between the
cover 4 and the body member 3. The second seal member 18 is also at this body

member 3/cover 4 interface. The clamp assembly 104 is continued to be actuated to



interior of the body menber 3. The filter elenent 10 is inserted into the
body nenber 3, with the outlet face 12 |eading the insertion direction.
The filtewoel2zamoessd 25 10 is pushed axially into the body rmeTngs0237290
provide contact between the first sealt nmenber 16 and the housing 2 to
create the radigl. . A : is ' : i ;mlet
face 11 of thebjfa&lvf(tﬁig?é aélz%afr?e%%‘t’(hri%l t?ﬁaa)?mlv%mpfrboltlga I ﬁg%%ﬁgene’lﬂ;{ %ch{)égf}’ %nber
3. The cover 4sécondpenl aldmber 08 oEtitedilter eleneat 1@ gai it bddyenanbkerdf t he body

menber 3, and the clanp assenbly 104 30 |s actuated. .The cl assenbly 104
provi des for an axial co ?@égi%gw?%@«?#af’?éem%@é?alﬂg]ﬁ?’merﬁ&gmﬂg @“emanber
3. The second ggalg iﬁ‘%ﬁ@ﬁﬂetjg]%d'ﬁ Bi$ ParBhily RitSrsMRAYas. BRI vird, &F%éedebﬁs.
interface. The clanp assently 104 is continued to be actuated to WO

02/ 098539 FCT/ Usogaslifig®proceéddspo theiidlet fdee 1 axthedughdhelterunedid 14, radaxital seal
101 is forned Retween th over. 4, .t he..secon al er 18 of the filter
ol ement 0 antieHs e bP T AadiRnRrae P Thaa?: Bent TRt I EREL: <
the air cleanegy a%iafapw&yfeMne@B@& Secdnildty telt@ndn| R¥For8 ekiting thellbugingay tial |y

filters the gas, removing |arge debris. 5 The gas then proceeds to the
inlet face 11, theopghubmoutle tiheG.er nedia 14, and exits through the outl et

+

face 12. After exiting t t . h Y ass thr h, an
optional safety el enent E%Sryé%rgoodn%&’yméﬁg’n%ﬁ&e ae]f{)r%gl Q%He&%a@ﬁgmﬂbusi ng
3t hrought@ hedgstbh@tequirbeerGicin. tBY sedvip€thett déaneperthé t&fer 4Rl Fobd

w || becone Ioadg\g wi th 10 dust and require servicing. To service the air
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This releases the, radial. seal 27. The fi r element 10 may then be 15
di sposed of f@Fm:?%aﬂp%,sr 9‘15??1%165% lﬁltsleéfréfTﬂ? ffl;qrteiegneélp é?r%}%’ then B ef erabl y
is construct egissedbs, |ft€1ﬁé;ta1r%@,/%yqﬁ’criﬁer9t‘icﬁ{ lﬁt}!i%r%%ggéh?ﬁ% g’}e'férﬁﬁg jgaterials.

The air cleaner 1 may en be sUpplied wth a second, unused filter
el enent. The atsowkucipdbef dtileast 9391, meveaprpfostblyn heD%d micdalpframunaterials.c Thphiet e

R R e =

The above specification, examples and data provide a complete

description of the manufacture and use of the invention. Many embodiments of tﬁe

20  invention can be made.



12 What is clainmed is: 1. Afilter arrangenent conprising: (a) a nedia
construction having opposite first and second ends, a first 5 axial length
bet ween swioh2foogsd and second ends, and a plurality of fIraresso2fitp2each of
said flutes having a first end portiom adjacent to said media construction
first end, and ; portion adjacent to said nmedia construction
second end; 10 %%ggﬁggﬁg% ones of said flutes being open at said first
end portion and closed at said second end portion; and selected ones of

said flutes being cl oged at said first. . end portion and open at said second
end portion; (B) a fYHKer LEREeHANGEMPESEET ed to said nedia construction; 15

(i) said first seal (J}E”b%rm&ﬁi &le&ﬁét?di‘ltlﬁa%rfgadyp%i{eyﬁﬁf 210 ebill RS Pfirst
construction; (c) a sSecond seal nenber secured to said outer annul ar

surface of %aid nedia cexist lengthibehyeehispidsfisthndescond eds| andambenaliiynad] udi ng
a gasket extension havi nngt 20 first and second opposite ends; an attachnent
portion; and a protrusi %Ext endi ng fromthe attachnent portion; (A said

attachnment portion including agchedftsafaRES havill £ A&LeSEsdHibRadjacdd tdasket
extension to said outer annul ar surface of sald nedia construction; and 25

(B) said protrusion includi ngnfadtaseongimertiondwsicni nandi aegonthend portiemd

t herebetween. 2. A filter arr%crim to..cla
I

e t accondin . im erein: (a)
sai d gasket extension further J%%ﬁ%l;goessalémfefhrasctogsrtﬁ%o%B%cgglgitelé ’of the 30

attachnentigur face; said firsyAyanmgelesttdosisg sidahitsdethe dpeatat eiid fit® engai d
protrusi on, WD 02/ 098539 PCT/Uso2/ 17292 13 3. A T1[1er arrangement
selected ones of said flutes being closed at said first
end portion and open at said second end portion;
(b)  afirst seal member secured to said media construction;
15 @ said first seal member being oriented radially from said media
construction;
(c) a second seal member secured to said outer annular surface of said
media construction;
)] said second seal member including a gasket extension having
20 first and second opposite ends; an attachment portion; and a
protrusion extending from the attachment portion;
(A) said attachment portion including an attachment
surface securing said gasket extension to said outer

annular surface of said media construction; and

25 (B)  said protrusion including first and second inclines and
a land therebetween.
2. A filter arrangement according to claim 1 wherein:

(a) said gasket extension further includes a first ramp opposite of the
30 attachment surface; said first ramp extending from said first end to

said protrusion.



(a) said first and second inclines of said protrusion are symetrical. 4.
A filter arrangenent according to claim3 wherein: 5 (a) said land is

paral | el @ ®apgssattachnment surface. 5. Afilter arrangemgaty@sgoodi ng to
claim4 wherein: (a) said protrusion |as a trapezoid shaped cross-section.

10 6. Afilter arra ment accor ig%ésio ;?né ong 3{2 ¢clainms 2-5 wherein: (a)
sai d gasket extensi O AAABECIGL PEPEUNE IEAThA WS ext endi ng from said

second incline to sa)d segfemstnd sdoondiddlintLsr sAd ROGRABN hredyE@ictHieg. t 0 any
one of clains 1-6 whéerein: 15 (a) said nedia construction conprises a
corrugated sheet secured to a flat sheet rolled into a coiled
construction; the cqited ¢ t .ons-havi g | urality of flutes. 8.
A filter arran 'enengtglgeggfrgﬁgegn&%hg% oétll'w‘fg};d @glr %&hg{%%l uding: 20 (a) a core
constructi o having(® fi esitl edds péralleisabald atichne@nsirfaget i on first end
including a pair of deflectable flanges; (ii) said coiled construction
being formed by rolling said nedia construction around said core
construction; 25 (iiyl 3l : 1101 g r.el easably secured to
said frane; (A saf‘dﬁ]%%arre gﬁ%ﬁg?ﬁg&l{gg&eﬂt&‘%{wﬁg ;u{'( B) said pair of

def | ect abl e f| anges(@ngagiid@rataisibndes b tmpezohdithap&Dcr®ss-gectipht er arr angemnent
according to claim8 wherein: (a) said core construction includes a second
end opposite of said core construction first end; (i) said core
constructi second al 8R% ird1a 539

BoT Usos 19803875 3 4Gy Gt é??"é’%‘g?%?m oneRe g}a%%@%z%zv&é?%?‘%g furt her
including: (a) a ha(l e paidjgasket ergerfsicanfighérdnélidesta ssnondfanypéxtersiag fem
construction; said handl e bei ng.srll.ag-fi t . into,sajd core construction
through said 5 one voi d539 $6oRT{Hqling fo saiq sgrgn according to any one of
claim7-10 further including:

7. A filter arrangement according to any one of claims 1-6 wherein:
15 (a) said media construction comprises a corrugated sheet secured to a flat

sheet rolled into a coiled construction; the coiled construction having

said plurality of flutes.
8. A filter arrangement according to claim 7 further including;:
20 (a) a core construction having a first end;
@) said core construction first end including a pair of deflectable
flanges;

(1)  said coiled construction being forme"d by rolling said media
construction around said core construction;
25 (iii)  said core construction being releasably secured to said frame;
(A)  said frame including a central hub;
(B)  said pair of deflectable flanges engaging said central
hub.

30

©

A filter arrangement according to claim 8 wherein:
(a) said core construction includes a second end opposite of said core
construction first end;

@ said core construction second end defining at least one void.



(a) a frame securing said first seal nmenber to said coiled construction
said franme having a skirt and an axial extension; 10 (i) said skirt

ci rcunscrwuo ozg9sssd securing said frame to said coiled corrtwusoeiim? (ii)
sai d axi al extension projecting axiall4 fromsaid second end of said

coil ed construction; said axial extension having an annular portion; 15
(A) said annul ar portion of said axial extension supporting said first

seal nenber tol@ri eAtfilsiattahgensdnt s&atdmgummwm&leradﬂmﬁngli rection. 12. An
air cleaner conprising a filter arrangenment_ gccor y one af

claims 1-11; the a|@00Ieéh%@1%BWW?W§g nl‘%S? %f Wﬁgﬂdﬂpﬂﬂmao%ody

nenber and a cover: sai dolQadEBHAE sndlo it BRENBHon bRIAILA 11 Ler

arrangenent bei ng operabfy |nst I'n sald body nenber 1nterior; 25
(i) said fiyst seal nenbeme¥mdnm ng a radial seal with said housing; and

(11) said second seal nenber protrusion being squeezed between said cover
and said body nenber to forman axial seal therebetween. 30 WO 02/ 098539

PCT/ US02/ 1729217 15 A%lte%%gen%hee&%fdﬁgw ighg of €lafh 3L 10 AhwhcRlg: ()
sai d cover includes an inlet grid positioned over said coiled constructlon

first end to aid in(aenpeigedetiing shiddirstscgmemberdannidseiled catistruetiond i nt o
the air cleaner. 5 14. An cl.eaner or one of clainms 12 and
13 wherein: (a) said fi F@@ﬁanggﬂﬁgﬁgﬁfﬂfa{n{%&} SX%P§(1°8 frame securing
said firstjseal nenber tg@)sai shidBdh@irc@ARGHiMCIndORCwSR hid Hrame thaadng a
skirt and an axi al extension;
coiled construction; \
(i1) said axial extension projecting axially from said second end of
said coiled construction; said axial extension having an
annular portion;
15 (A)  said annular portion of said axial extension supporting

said first seal member to orient said first seal member

in a radial direction.

12.  An air cleaner comprising a filter arrangement according to any one of
20 claims 1-11; the air cleaner comprising:
(a) a housing including a body member and a cover; said body member
defining an interior;

(b) said filter arrangement being operably installed within said body

member interior;
25 1) said first seal member forming a radial seal with said housing;
and

(1)  said second seal member protrusion being squeezed between
said cover and said body member to form an axial seal
therebetween. “

30



10 (A) said skirt circunscribing and securing said frane to said nedia
construction; (B) said axial extension projecting axially fromsaid second
end of sawd) ¢mrdsBoconstruction; said axial extension havipgg/edyamnowl ar
portion; 15 (C) said annular portion ¢of said axial extension supporting

said first se%%;reb er .2 e%%é%cigdﬁ%é%ag!%% %f%ﬁclere}tﬁl conpressi on of the

first seal ne annular portion and said

housing. 20 15. A ngfHhhodsgill cowgtimdlhde’ @nanléi dricpostti@ize Riverd saidcdirdai r
cl eaner; the nmethod conprising: a% providing a filter element conprising
a nmedi a construction havPerftru ist endrtp aid iInggpovBEielrie FaM 2 RSP axi al

| ength between the first beiﬂg‘airﬁc?t?c?ﬂlq? ﬁf%%(?fcl@iﬁgr.a plurality of flutes; 25
gaftirst en

(i) each of the flutes-havi portion adjacent to the nedia
constructianh first end, and a second end portion adjacent to the nedia
construction second end; (A) selected ones of the flut bei ng open at the
first end port4on ARUIGleREEHCPTdRGIOATY HRY Oéﬁlél%?‘i Fli‘f?ﬁ,% &’ﬁﬁregb sel ected

ones of the flutes pd?l ngsa%lﬁﬁ@r,darfhﬁl?ﬁg&%t{i{ﬁlﬁ&es?nd portion and open at the

second end portion; (b) 1 nserting ter elenment into a housing body
until a radial seal is (iprned fiaeteweanringsaid filst soal membento sanidnedie housi ng

body; and WO 02/ 098539 PCT/ US02/ 17292 1 c) .after said step .of inserting,
orienting a cover over the fi F?”é%m‘étf@ﬁéﬂgﬁﬁaﬁ%?dlaf’&grﬁ%%‘?ﬁ&gﬂﬁl RVERE

squeezing fthe seal nenber betyRen $aieskif QUBIMARDIdd hdREV MBI ramS 1ol 6. A
met hod according to claim15 wherein: (a) said step of providing a filter

el enent includes providing a filtewidwedasanstuisdoni n the seal nenber
ttachment portion: and a pr oot st bdaRrio] o SR bt ke
portion; second end of said media construction; said axial
extension having an annular portion;
15 (C)  said annular portion of said axial extension supporting
said first seal member to form said radial seal by
compression of the first seal member between and

against said annular portion and said housing.

20 15. A method of installing a filter element into an air cleaner; the method

comprising:

(@) providing a filter element cqmprising a media construction having
opposite first and second ends, a first axial length between the first
and second ends, and a plurality of flutes;

25 1) each of the flutes having a first end portion adjacent to the
media construction first end, and a second end portion
adjacent to the media construction second end;

(A)  selected ones of the flutes being open at the first end
portion and closed at the second end portion; and

30 selected ones of the flutes being closed at the first end

portion and open at the second end portion;

(b) inserting the filter element into a housing body until a radial seal is

formed between the filter element and the housing body; and



10 (i) the attachment portion including an attachnent surface securing the
gasket extension to said outer annular surface of the nmedia construction;

and (ii) Waeppgdssusi on including first and second i ncli nagtamd2a7d9and
t her ebet ween; and 15 (b) said step of 1§ orm ng an axi al seal includes

' h b
ot hod accor di hg totany GAE It ar et Eueaitnd AP e B R dibdonss o

providing a filter el emepid fdiﬁlhngiﬁﬁammaldjmueeztng meseata&nﬁieebmen the
including a frame and a radial seal menber; the frane securing the radial
seal nenber to the medi acewngnd thethods makers r ame having a skirt and an
axi al extension; (i) the skirt circunscribing and securing the frame to the
medi a construction; 25 (ii) the axial extension projecting axially from
the second £ndief heeciliediaecoedingts ciain Of whistetn:axi al ext ensi on having an

annul ar portion; (|||) the annyl ar portion of the X|aI extens
supporting the radi 8 e steppbarovidipga e’(@i’m@%ﬁlﬂcg’tl%gﬁ’r@fl tnﬁé’e&ﬁrng t he

filter element into a hoyglag: BAAYinAL bdal henfl@fiRludseRladcd HAGIRA Hadfilgdes
ormng a radial seal by conpressing e ra seal nber between and
agai nst the annul ar portﬁuﬂamdsﬂhndommmﬁben&xemaﬁmmnamﬂpmhenhmdﬁtng body.
protrusion extending from the attachment portion;
10 ) the attachment portion including an attachment surface
securing the gasket extension to said outer annular surface of
the media construction; and
(i)  the protrusion including first and second inclines and a land
therebetween; and
15 (b) said step of forming an axial seal includes squeezing the protrusion

between the cover and the body member.

17. A method according to any one of claims 15 and 16 wherein:
(a) said step of providing a filter element includes providing a filter
20 element including a frame and a radial seal member; the frame
securing the radial seal member to the media construction; the frame

having a skirt and an axial extension;

1) the skirt circumscribing and securing the frame to the media
construction;
25 (i)  the axial extension projecting axially from the second end of

the media construction; the axial extension having an annular
portion;
(ii1)  the annular portion of the axial extension supporting the radial
seal member; and
30 (b) said step of inserting the filter element into a housing body until a
radial seal is formed includés forming a radial seal by compressing
the radial seal member between and against the annular portion of the

axial extension and the housing body.



