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core construction. The nedia construction includes a corrugated sheet
Straight through flow filter elements have been used 1n systems for

cleaning fluid passing therethrough. Straight through flow filter elements typically
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. Ifit is difficult or incénvenient 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 core construction for use in a filter element includes a tubular
member having a wall with opposite first and second ends. The first end is
25  adaptable for engagement with structure, such as a frame utilized with a filter
element. The second end is also engageable with external structure, such as a
handle. Preferably, a filter element is constructed by rolling a media construction

around the core construction. The media construction includes a corrugated sheet
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1 WD 02/098534 PCT/ US02/ 17060 secured to a flat sheet rolled around the
core construction into a coiled construction. The coiled construction has
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connecti on between a frame and _a core of the assenbly depicted in FIG 3;
FIG 5 is a schematic, enl argeBrlefPaW{O@d’fth?Qgéwlﬁgétl onal view

depi cting connection between.a knob and t he asse in
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el ement 10 that is usable for cleaning such _as gas, in
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face 11 and exiting in &IG. 3 is a schematic, exploded, cross-sectional view of an assembly

utilized in the filter element of FIGS. 1 and 2;
FIG. 4 is a schematic, enlarged, fragmented, cross-sectional view
15  showing a connection between a frame and a core of the assembly depicted in FIG.
3;
FIG. 5 is a schematic, enlarged, fragmented, cross-sectional view
depicting connection between a knob and a core of the assembly depicted in FIG. 3;
FIG 6 is a schematic, enlarged, fragmented cross-sectional view of a
20  seal member utilized herein; and
FIG. 7 is a schematic, cross-sectional view of the filter element of

FIG. 2 operatively installed in an air cleaner housing.

Detailed Description

FIG. 1 depicts a filter element 10 that is usable for cleaning fluid,
25  such as gas, in particular air. The filter element 10 is configured to permit straight
through flow. By the term "straight through flow," it is meant that the fluid flows
directly through the filter element 10, entering at an inlet face 11 and exiting in a
same direction at an opposite, outlet face 12 without turning a corner. The filter
element 10 includes filter media 14 that is configured to filter particulates from the

30  gas stream entering at the inlet face 11, such that the gas stream exiting the outlet



same direction at an opposite, outlet face 12 w thout turning a corner. The
filter element 10 includes filter media 14 that is configured to filter
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secured to the flat sheet 18 with an adhesive, which helps to form appropriate seals.

The corrugation utilized in the filter media 14 can be many types of configurations.
Of those possible, examples include corrugations resulting in straight flutes, where
the flutes are parallel to each other; straight flutes having crushed ends or pinched
20  ends; and tapered flutes, where alternating flutes gradually converge from a wide
section to a narrow section with the next adjacent flute diverging from a narrow
section to a wide section. The corrugated sheet 17 and flat sheet 18 secured
together are rolled or coiled around a portion of the center piece construction 20, as
can be seen in FIG. 2, with an adhesive to inhibit air leakage between the media 14
25  and the center piece construction 20. When using this type of fluted construction,
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 by a bead of sealant that 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
30 closes the downstream end of alternating flutes. This results in filter media 14

having media comprising a plurality of flute chambers, with each of the flute
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are parallel to each other; straight flutes having crushed ends; and tapered flutes,
where alternating flutes gradually converge from a wide section to a narrow section
with the next adjacent flute diverging from a narrow section to a wide section.

20 In reference now to FIG. 2, it can be seen how the filter media 14 is
wound or coiled around a portion 21 of the center piece construction 20. FIG. 2 also
depicts the seal member 16, in cross-section. The seal member 16 is for creating a
seal with the housing 23 (FIG. 7) that the filter element 10 is installed within. Such
a seal will inhibit leakage of fluid between the filter element 10 and the housing, to

25  ensure that the unfiltered fluid must pass through the filter media 14 for cleaning.
The seal member 16 can include various types of sealing arrangements, such as
axially directed seals, radially directed seals, or a combination of these. In the
particular one depicted in FIG. 2, the seal member 16 is a radial seal member 26,
configured to result in a radially directed seal 27 (FIG. 7) with the housing 23. In

30  this particular embodiment, the radial seal member 26 is supported by a frame

construction 28. The frame construction 28 includes an extension 30 that projects or



wound or coiled around a portion 21 of the center piece construction 20.
FIG 2 also depicts the seal nenber 16, in cross-section. The seal nenber
16 is forworeeasssayg a seal with the housing 23 (FIG 7) tret/ushz17osi t er
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preferred is shown, enlarged, in FIG 6, The preferred seal nenber 26
depi ct ed Has Phlrﬁttﬁpﬁéwgtﬁséisfglé’é@gﬁﬁ gens) lndbﬁfqagﬁsﬂﬁ@? #apo17, B8ci%abling

out er nost di nens end t a e _direct rd the
rest of the fFWféerspéthﬁznpo‘YﬁféﬁaSydl rpi%g Q%féﬁtﬁf %F@FPEW13¥Ot%F08?éI%%| vel y
l'arger steps, 28 NThbiSe&REp 39 @ﬁﬁ%s&hﬁ&stlg?ﬂrad%ﬁ,seﬁgs folied. Biprefedell cadesP 37
all ows for easy mser%lon of the filter elenent 10 into the housing 23.

The | ar gest st}epradiﬁl snbmembert 2eis nzadeifopim apalylumthmafbam mautmaﬂxb@ivmg tas-

preferred case t he radi al seal s de fr ol.y t hane

f oam nat eri al “%?314}? ngensiy of ﬁﬁl%ﬁth"’é‘e#b]gf 9“(9["1 Offp B 9 ]11%H &P ubi ¢

foot, t al t ' rmts
ypical Ly, E&H T%%S %%F%Qiﬁaﬁ% th%%eﬁ'ﬁ?ébn}fbefr 98Yo b%&%iﬁ%l?ﬁac%ch eﬂr@és &

t he seal menber ressi suc seal ‘menber
26 can be conplicasbigdhdsdahBrRmben2s &dﬂlﬁ't&‘dnﬁpies’%@d Bételean the extension 30 and a

sealing surface 29 of the housing 23 in which it is installed. In preferred

applications, the seal member 26 is compressed between about 15% and 40% of its
thickness.

20 Preferably, the radial seal member 26 will be supported by the frame
construction 28 to help keep the seal member 26 properly oriented against the
sealing surface 29 of the housing 23. The frame construction 28 preferably includes
a truss system 42 (FIG. 1) to help support the seal member 26. In general, the truss
system 42 includes a plurality of struts or support members 44 arranged and

25  configured to provide structural support and take the forces exerted by the
compression of the seal member 26 against the extension 30. The struts or support
members 44 can be arranged in a variety of configurations. In the particular
arrangement shown in FIG. 1, the truss system 42 includes a plurality of spokes 46
symmetrically arranged over the outlet face 12, radially extending from a hub 47

30  centered over the center piece construction 20 and terminating at the extension 30

and the band 32. The truss system 42 further includes arched members 48 extending



sealing surface 29 of the housing 23 in which it is installed. In preferred
applications, the seal nenber 26 is conpressed between about 15% and 40% of
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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
20 is also depicted as being secured to optional handle 22.
FIG. 3 shows the center piece construction 20 in schematic, cross-
20  sectional view. In this particular 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 with a wall 58 plugging the cylinder 54. The
cylinder 54 includes the first and second opposite ends 56, 57. The first end 56 is
configured for selective attachment to the frame construction 28, usually located at
25  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. Wall 58 is shown at
approximately the center of the cylinder 54 to close the interior 59. The wall 58
provides structural support to the cylinder 54 at this section.
As mentioned above, the first end 56 of the cylinder 54, in the one
30  depicted, is constructed and arranged to connect to the frame construction 28. In

reference now to FIG. 4, it can be seen that the first end 56 includes a hook



at one or both ends, the center piece construction 20 may be bl ocked with a
suitable plug at one or both ends. 15 In the particul ar enbodi nent
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In reference now to FIG. 5, 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. In one form, the grasping structure

20 78 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 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 grasping structure 78 depicted has the shape of a

25  truncated hemisphere. 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 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.

30 The preferred cylinder 54, at the second end 57, defines at least one,
and preferably, a pair of apertures or voids 90, 91. The voids 90, 91 receive the



72, 73 on the hooks 66, 67. Wen this happens, the flanges 62, 63 wll

deflect back 10 in a direction toward their unstressed position, and the
cyl i nder w0 oaiopds3be secured to the frame construction 28Pogasoyerosthe hub
47 wi |l be trapped bel ow the hooks 66, 67. Arib 74, radially extending

fromthe cyli 'agﬁéc lﬂanéé @%3@%]&%9&%% tﬁe%cfoﬁl@ Sfé §V1§gf05@%ﬁalp'ﬁ?vent s the

frame 28 fro e cy t owar e second end

57. It shoul debgagéﬁﬁﬁfbém@dimb&holb heaﬁkﬂ)ﬂieoghﬂ@drﬁuctALgam fishdblddbeul d be on
the framework 28 and engage the cylinder, 54. In reference nowto FIG 5,

t he second en@néﬂsﬁoﬁdéhﬁémﬁmﬁmhﬁfﬁwfwd'%%é@ﬂeéoﬂdr@dhsgrfmugiwem% this
particul ar e the handle .22 is in.the f grip or knob-76.
The knob 76 Fg’a’g)rsP&H@%%Ft%éﬁng?faatndﬁ}%?ﬁger%guwgaO%n [ﬂ]anﬁieﬁt el enent 10,
it includes a grasping %&ﬁéih@lbﬁﬁseag%&dlké&teqrtsmerm N’b’t&hﬁlﬁﬁfﬂm ingéract ure 20
78 is spaced a sufficient distance away fromthe inlet face 11 to permt at

| east a port idepictefl, hevoils' %9, Ahm radially offsst by 00 degrebetclsive to He ayt aglpi ng
structure 78 and the nI et face 11 4 one .ex i t he raspi ng ucture
78 is spaced &kienggngo irst ¢ghs ei‘fﬂl‘gqt% atejgene EP? &%‘ {5? knob
76 depicted i S ]%csgh ucture 78. The
graspi ng strugﬁége% %eg?‘%tlég‘q% ?Ilﬁe Iﬁlgltﬂ)%ro%g unci’%egd hem spher e.

The shaft 80 is COﬂStrU(Ih%dn@’rlldto’:\iseﬁﬁﬂe(ﬁldﬂltﬁlellmmdmvtheﬁﬁatmedla@égemant
with the cylinder 54. In particular, the shaft 80 includes a pair

defl ecti ngOf| @ng@dsowourgharnmd th chtsoils Adter ﬂgeaﬁlt?xd}l%fh@ M 1315 plage ﬁr%mdtﬂh%

82 83 to tef IS FERNRY SORRUERal 7 i EODERAT deh MR 28 gmblied | 210°S

preferred cyl igndeheFter %dfahﬂ Sﬁﬁ@moﬁ@sy Bifap &%agmt atiweeAdle d¥fBctingand
preferably, a pair of apertures or voids 90, The voids 90, 91 receive

Lhek7 \é\? 0{23/609&534; @c;gzsufmmejmmy HEfHaadBBm;al{Sd sacyeed tghe @Beraﬂmiu]@hgage t he
ooks t f

oy oy irthoe 4 of th SO AAEion 2 GeTe Lo amals e 1he KAED 7% 2N
reversed- 5 hatsnh edlifi tﬁgge%gﬁid gxrflij?f’gfhtﬁgg%% 5’% Ay e S48 emBA RBw & tHEHhSEES' NI

fl anges an € apertures ont
82 83 and the voids 90, 91. Of course, it should be realized that the knob 76 may be

secured to the coiled construction 54 before the frame construction 28 is secured to
the coiled construction 54.
FIG. 7 illustrates an air cleaner 100. The air cleaner includes housing
20 23 with the filter element operably installed therein. In the particular one shown in
FIG. 7, the housing 23 includes a body member 102 and a removable cover 104.
The cover 104 is selectively removable from the body member 102 by way of
latches 106. The housing 23 defines an inlet port 108 and an outlet port 110. FIG. 7
illustrates the filter element 10 operably instailed within the interior 112 of the
25  housing 23. By "operably installed”, it is meant that the filter element 10 is in place
in the housing 23 with the seal 27 formed such that normal filtering operation can
occur. Normal filtering operation includes fluid passing through the inlet port 108,
through the inlet face 11, through the filter media 14, out through the outlet face 12,
and out through the outlet port 110. Fluid is not allowed to bypass the filter media
30 14 due to the existence of the seal 27.

To service the air cleaner 100, the cover 104 is removed from the



5 Attention is again directed to FIG 3. Note that in the cylinder 54
depicted, the voids 90, 91 are radially offset by 90 degrees relative to

t he cut owD 02esdsensi ons 69, 70 of the first end 56. The vecagsdD1708d are
generally in line with the flanges 62, 63. This is arranged in this manner
for nmolding t ' I f @ tand0. t he
filter nedia %ﬁﬁ?g&ﬂ%%régiﬂ?ggﬁ thé %tc%?%ﬁ% t éeﬂ@gjg' g?{engrfsgg é filter

medi a 14 is i phedeal®7 ﬁrrehmsédtbly@)ullﬁtgrtﬁe Slter dlb@erdtri@ngyaydruah thecsehling 9218fab®| di ng
the radi al seal nenber 26 is nounted onto the filter nedia 14. This is

done by snap @fgdyeifidist elsmenekhispulicdiEpmdhe bedy mﬁmhﬂrgw@zlouesf BRIERY hub
47. The band i | t t | 9 h
Soi 1 ed constr dati ShE SRS AFRERCIS L By MiseRrd nd EACRE i ok BF Bk b

snapped into tibe THeaeRdilRRdlcmenPio fshﬁse@t@ﬁ erbdgh Qyol%ﬂﬁ%gﬁﬁ@é%oc@ﬁﬁ&iﬁ% t he
flanges 82, 83 and the voids 90, 91. course, it should be realized that

the knob 76 ndy2ied pesedageinsidhe mhn@sm&@eéemmtﬂr thetradsal 84l therhoare 6tthens r ane
construction 28 i oj . const uction 54. FIG 7
illustrates aﬁh%aa aiﬁeéiﬁim%beﬁ %#%Qﬂl‘ q4n‘élt aor‘?gtﬁ’é’?rn%‘e 20 23
with the fil t%&g&‘ée@ hf%@%ﬁf&?%rﬂeﬂﬁ(ﬁ dhf‘edcokgﬁd@ﬂ i thrgg%eé%d RALE 'bsa'y ar one

shown in FI G ousi n I nc es a 2 and renpvabl e

cover 104. Tmrﬂswqozb%emmngeh@latdhwl% rem)vabl e fromthe body marrber 102
by way of [|atches 106. The housing 23 defines an inlet port 108 and an

outlet pot® 110. FIG 7 illustrates the filter element 10 operably
installed within the interior 112 of the 25 housing 23. By "operably
installed", it is neant that the filter element 10 is in place in the

housing 23 with the seal 27 forned such that normal filtering operation can
occur. Normal filtering operation includes fluid passing through the inlet
port 108, through the inlet face 11, through the filter nmedia 14, out
through the outlet face 12, and out through the outlet port 110. Fluid is
not allowed to bypass the filter nedia 30 14 due to the existence of the
seal 27. To service the air cleaner 100, the cover 104 is renoved fromthe
8 WD 02/ 098534 PCT/ US02/ 17060



body nenber 102 by releasing the | atches 106. The knob 76 is then grasped,
and the seal 27 is released by pulling the filter elenment 10 away fromthe
seal i ng swofoaoess3L9. The filter element 10 is pulled frompCh@sShwdweienber
102 and out of the interior 112. The filter element 10 is then di scarded
and repl aced whih: i.lter element 5 10. The new filter element 10 is

i nserted throwgﬁpg’?}c%{%\e@%%ﬁg in the body nenber 102 and pushed agai nst the
sealing surface 29 until the radial seal nenber 26 forns the radial seal
27 with the housing 23. The cover 104 is then placed over the exposed end
of the filterlele lterglenpmbcerapsing:04 is then secured to the body nenber
102 by securing thf | at ches 10(‘%. {1)'10 9 VWD.02/0 805 4 PCT/ U%gZ/.t%i%OggsiteV\hat IS
claimed is: 1. Af a\)terag?rgr?gmwc? %F?@Plﬂij?gf‘z“} CRABeS XN ST PPN
conprising a tube havi ng,@ M@kdcoid tiisopposite 5 first and second ends; (i)
said core construction first end including a hook construction; (A) said
hook construction inclu€ng stidkcemsbnsrctios firdhend inchyding a bedkdcomstrection;

construction second end definjng at..|least one void jin. sajd | ;. and 10
(b) a media construction co Si F@déo‘gb?%ﬁ@’g‘fté)@ 1gﬁ@€1pg§gtqg§t\é§llr§ghoglq| at
sheet rolled around saig.coreg.: t j ' L4 e i:an.  the
coiled construction haylﬂ%?g p %ggﬁétc%#ﬁg#dcﬁpﬂ%é(}%?dgm?le%t??g%%g,@%%ggg?\lﬁ%
opposite second end; (i) sai ghiphatlohndy of flutes conprising inlet flutes

and outlet flutes; 15 (A) said inlet flutes being open at portions
adj acent t® said fWr st aardicgrasErdivagorpriposricoryedey sheshsectiwddapdlatecond
end; and said outlet flute el,ng cl,osed at porti.ons , adjacent to said
first end and open at pgl?etef 10 dalgiugg Sl core contictdn nto AU ASE consrtruc’éon,

the coiled construction having plurality of flutes, a first end, and an

opposite second end;
@) said plurality of flutes comprising inlet flutes and outlet flutes;
15 (A) said inlet flutes being open at portions adjacent to said
first end and closed at portions adjacent to said second
end; and said outlet flutes being closed at portions
adjacent to said first end and open at portions adjacent

to said second end.

20
2. A filter element according to claim 1 wherein:
(a) said hook construction includes first and second flanges; first and
second cut out extensions; and a projecting rib;
i) said first and second cut out extensions being adjacent to said
25 first and second flanges to permit said first and second flanges
to deflect radially toward each other; |
(i)  each of said first and second flanges including a hook at a free
end thereof;
(iti)  said projecting rib extending radially from said wall; said rib
30 being oriented between said first and second flanges and said

second end of said wall; and

10



to said second end. 20 2. Afilter elenent according to claim1 wherein:
(a) said hook construction includes first and second flanges; first and
second cuwO®9ss3t ensi ons; and a projecting rib; (i) saidPCirrasp2/asme second
cut out extensions being adjacent to said 25 first and second flanges to

permt said first d seg f g%ﬁﬁ f adi d ch
other; (ii) each o saig&?ggg?%gn s8%%%§S?Fg§gggﬁﬁg%?%g¥ﬁ38§@%ggﬁgat a
free end thereof; (iiijablaid projecting rib extending radially fromsaid
wall; said rib 30 being_oriented between said first and second fl anges and
said second end of sai%)walﬁ@déﬁuCﬁGovkﬁgwg@bsgguwﬁtﬁﬂQéﬁﬁﬁ@¢@%@nd(b) sai d
core construction second end defining a pair of voids in said wall; (i)
said pair of voids being ali & i th said first and second flanges. 5 3.
A filter elenment according to claim2 further including: (a) a frane having
a central hub; said frame being secured to said coiled construction; (i)
sai d core condtructi Diterledinment sewudiog ta caiva? durtheameludingt 10 (ii) said hooks
on said first and cond defl ectabl e fl anges . engagi ng sai d.central. hub. 4.
Afilter el ement alor dAFGTIHRTIE feegirp b, st AT RRRscOpRS 18U S9il5bner
oriented adjacent to sak?h&&&g&g end of said coiled 15 construction and
bei ng supported by said franme.

@ said core construction being secured to said frame; and
10 (i)  said hooks on said first and second deflectable flanges

engaging said central hub.

4. A filter element according to claim 3 further including:
(a) a seal member oriented adjacent to said second end of said coiled

15 construction and being supported by said frame.

5. A filter element according to claim 4 wherein:
(a) said frame has a skirt and an axial extension;
@) said skirt circumscribing and securing said frame to said
20 coiled construction;
(i)  said axial extension having an annular portion;
(A)  said annular portion of said axial extension supporting

said seal member.
25 6. A filter element according to any one of claims 2-5 further including:

(a) a knob secured to said coiled construction for manipulation of the

filter element.

11



5. Afilter elenent according to claim4 wherein: (a) said frame has a
skirt and an axial extension; (i) said skirt circunscribing and securing
sai d frameotoe/osssd4d 20 coiled construction; (ii) said axi ZCTASHENOHON
havi ng an annul ar portion; (A) said annular portion of said axial extension

supportin said s I ent according to any one
R . 57 o AT g b b gl A

of clainms 2-5 furt secured to said coiled
construction for mg)i pukaitikaoh bis 4 p@aspihg pdgionehéashift; 11 WO 02/ 098534

PCT/ US02/ 17060 7. Afilter element according to claim6 wherein: (a) said
knob has a grasping porfDon &#d shaféingtuding 3 pasaf dpiloptable oxtrapigns pRsha pair of
defl ect abl e extensi ons each ,havin barb; 5 (ii) said knob being snap-fit
to said second end of said cg%mgég)ﬁ%’ructi on by engagenent between each of

the barbs @and said pai gipf v8id%aob BeingishapiBi fo-safdl seforld dridest sgidearNt _
according to any one of clainms 1-7 wherein: 10 (a) said core construction
tube conprises a cylinder. 9comtrugiion by egagementrhstwesinregctaof the barbs ehénent
according to any one of clains 1-.8; t)ge.ai r..cl eaner conprising: (a) a
housi ng defining an interior SI4RATPE VeSS IspdWelly t o1 el enent operatively
and renovably nounted within the filter interior. 10. A method of
servicing an air cleaner according to claim9; the nmethod conprising: 20
(a) opening tBe howusfiltg;elaneht according to any one of claims 1-7 wherein:

10 (a) said core construction tube comprises a cylinder.

9. An air cleaner comprising a filter element according to any one of claims 1-
8; the air cleaner comprising:
(a) a housing defining an interior; and
15 (b) said filter element operatively and removably mounted within the

filter interior.

10. A method of servicing an air cleaner according to claim 9; the method
comprising:
20 (a) opening the housing; and
(b) grasping a handle secured to the filter element to remove the filter

element from the housing.

11. A method of assembling a filter element; the method comprising:
25 (a) providing a filter core having a first end and an opposite second end;
(b)  providing a media construction comprising a corrugated sheet secured
to a flat sheet;
() rolling the media construction around the filter core to form a coiled
construction; the coiled construction having plurality of flutes, a first
30 end, an opposite second end, and an outer annular surface;

Q) the plurality of flutes comprising inlet flutes and outlet flutes;

12



(b) grasping a handle secured to the filter elenent to renove the filter

el emrent fromthe housing. 11. A nethod of assenbling a filter elenent; the
met hod cowproeedssgt 25 (a) providing a filter core having &cfriiussr/1@ed and an
opposite second end; (b) providing a nmedia construction conprising a

corrugat ed sheet secured t Oé‘?‘)f | &le iﬁﬁ??ﬁﬁes 68}1%%?%11 %}r}g,rﬁé}fg AL to the

construction around the filt core to forma construction; the
coi l ed construction having pIuraIﬁmyeﬁdamiubﬁﬁiu@oﬂkmshma&ﬁn&mﬂesamnd
opposite second end, and an outer annular surface; (i) the plurality of
flutes comprising inlet flutes angndane &ie qutlgt Butes baing Wosebrigogms

PCT/ US02/ 17060 (A) the inlet fl uagace%ﬂont% % %gn&tan&)oé. §§%§%%%§%?t e t he

first end and cl osed at portions a jacent he~ sec

outlet flutes being closed at portdmggecogdjea&%u to the first end and open
at port| ons adjacent 5 to the second end; and (d) securing at |east one of
(i) the coiled conéd)ructsccmlmng@tbaﬁmmfby snappi ng the first end of the

filter core to a frane; a_handle.to th | ed con ctio y
snapping a handle to thé 10 ]%"e%"blﬁﬁ %?Fg"“B?OItWeaﬁ YSWPEIZ‘%@% rSAeﬂ‘gPﬁ
according to claim1l whereing; Pe'tg Sft R gfldsecurl ng i ncludes securing
both the coiled construction to rane y $napping the first end of the
filter core to a frane; (@nd Jat’naﬁ@lelﬂdsth&@oﬂedlamdtreat@liyrsilappmgacﬂlandiamthact| on
by snapping a handle to the second end of the filter core. 13. A method

accordi ngto cl ai m 12 wher ei §écopgdnd af thedtepc¥e- securing a handl e is
conpl eted before said step of

12. A method according to claim 11 wherein:
(a) said step of securing includes securing both the coiled construction to
a frame by snapping the first end of the filter core to a frame; and
15 securing a handle to the coiled construction by snapping a handle to

the second end of the filter core.

13. A method according to claim 12 wherein:
- (a) said step of securing a handle is completed before said step of

20 securing the coiled construction.

14. A method according to any one of claims 12 and 13 further including:

(a) securing a seal member to the coiled construction.
25 15. A method according to claim 14 wherein:
(a) said step of securing a seal member to the coiled construction
includes said step of securing the coiled construction to a frame

supporting the seal member.

30
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20 securing the coiled construction. 14. A nmethod according to any one of
clainms 12 and 13 further including: (a) securing a seal nenber to the
coi | ed cowetoepessson. 25 15. A net hod according to clai m 12CERS0E17060 ()
said step of securing a seal nenber to the coiled construction includes
said step of curi ik i to a frame supporting the
seal nenber. 3@ 13P€@§%§§8§§§%§gB%Q%%%gg?%ﬁ%%ﬁ 16. A nethod according to
claim 15 wherein: (§) saiidstped sefuringchy doilgd chestaotibeth chHaat insdidesn to a
frame includes engaging a pair of hooked flanges with a central hub of the
frame. 5 17. A nethod &egasin hppit of haeliedHangss Withe eantrabhutpofithe fiamg: ()
said step of securing a handle to the coiled construction includes

snappi ng a handl e having a pair of extending barbs into a pair of voids in
the second end7of Wh@ethbl bedor&fE € arkPone of claims 12-16 wherein:

(a) said step of securing a handle to the coiled construction includes
snapping a handle having a pair of extending barbs into a pair of

voids in the second end of the filter core.

14



