; e3eHx4Hu| . 6T4KR* FI LTER ELEMENT HAVI NG A HANDLE Field of the Invention
Thi s disclosure describes filter for filtering fluids, such
as gas or liquid. In particular, ﬂlﬂﬂ““ﬂ“”ﬁﬂﬁk describes a filter el ement
having a 5 wanekass Background of t f1ron Straight tircowsbvdsssw filter
el ements have been used in systens for eani ng fl uid passi ng t her et hrough.
Strai ght through flow fil tFdLTER EBLEMENE Mym%élﬂ D 11 have an inlet face and
an oppositely disposed outlet face. In this manner, fluid 10 flows in one
certain direction upon entering $h§ fE!tzr el.emrent at the inlet face and
wi Il have the same direction of % € LRve s the outlet face.

Typi cal ly, straight thThiygRclbbsnddstdites filted @)ﬂaﬂtcﬁmwf fol fik@ingTRid| duehl i n a
duct or housin sort. the filter el enment

of 'so r e,

WTT Tequire BERRG, IEPTERCHE B RG RIS B et eeP e BB 1T Tt i
difficult50r}hﬂmanvenient to service the filter elenment, 15 the user may
del ay the proper servicing, which can cause danage to V\/nat ever systemis
being filtered. Inprovenents to stral ght through flow filter elenents are
desirable. Summary of the Di scBarkg uf theed mf the disclosure describes
'ncl udes a f11ter ol enéﬁ%lﬁﬁrt%@h%%ﬁ&%% ne*ﬁ%%?e e e PP

el enent. The ddahing fluisl panvny therstheanghi Guaight thronghsflovafiljer elementaigpicallyow.  For
ends. and o pi'thdl i AR pl HRKER o SRR B bl 208 P
adj acent Yo tflpavsfip pRegertainglireetionfuppr entering, theafilier glomenbatdheinlet fiee Mdon adj acent

to the filtery@lhapent sa?x?&&&@tn&{@ﬂo@ 55‘?{ ais tHESbuflétrﬁée andicRey, ti-aps and second
portions of adjacent flutes are cl osed. The e menbér will typically

be const ruct elougillay filigrgdamants ‘é‘@é\ﬁhﬁﬁ?&lﬁ@ i adugt arsfmUﬁlggp&w ®Ppl i ed by
portions of QAfrfﬁll %91’1&9(51"11-58 Iiecti1es aleinént \;&ane({ullrUs&'Rncﬂigem} clbﬂﬁﬁ%&ﬁ%s a central

core nenber, l}&% |l utes form.ng a coil around the centr core nenber.
In preferred °€PHB fﬁ%‘ﬁ?“é"cni Hél%ﬁhmce“ REiRvenigntdp servicq thediliepglementcent r al

core membey . th@us%ﬂﬂhméla epfoq)er deRgcifl, Whicheai Baule 85hadles whatsyes banhavi ng a
filter el enent ns&gll&a duct in gtem The filter elenent may be
configured fdf bemg ere vggp%i%%raﬂ%#&[@@ Hewefilter elements are desirable.

Summary of the Disclosure
One aspect of the disclosure describes a filter arrangement. In certain

implementations, the filter arrangement includes a filter element and a handle
20  member secured to the filter element. The filter element is configured for straight
through flow. For example, the filter element may typically have opposite first and
second ends and a plurality of flutes. Each of the flutes has an end portion adjacent
to the filter element first end, and a second end portion adjacent to the filter element
second end. Alternating first end portions and second portions of adjacent flutes are
25 closed. The handle member will typically be constructed and arranged to
accommodate a grasping force applied by portions of a human hand.
Preferably, the filter element includes a central core member, with the
flutes forming a coil around the central core member.
In preferred embodiments, the handle member is secured to the
30 central core member.
In another aspect, the disclosure describes a system having a filter

clement installed in a duct in the system. The filter element may be configured for
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2 straight through flow A nethod for servicing the system can include
grasping a handl e secured to the filter elenent, and pulling the 'handl é to
renove the filter element fromthe duct in the system Brief Description of
t he Draw nggmgmﬁ)ilg. 1 is a perspective view of one enbodiy@glsephasds il ter
el ement, according to principles of the2present disclosure. Fig. Is a
schematic, pestsdat trdigh\iodw Dfmethod irisé@itingfthd §8tefn dah eiclhudeGrapiugabl e in the

filter el enen picted in Fig. 1, according to i.nci pl es of the present
i sctosar e Eeresatl e B ik mepegRcT:Diraitns faulfeo? RSPt "ot Bront
depi cted i n Felgmendt froacthe ddditixgtht eysem.nci pl es of the present disclosure. Fig.

4 is a fragnented, enlarged, front elevational view of an alternate
enbodi ment of a seal nenber nmounted on the filter element of Fig. 1,

according to principles of t/HBrigiDeseriptionjoftheddrawingsi5 Fig. 5 is a
perspective view of a %@%qggag gfi\'f?\ﬂ%:w Qfox% e;dbloaﬂenﬁéfear@ﬁféﬁ‘ elefheftO" ding to
principles of the present dis sure. Fig. I's a schematic view of a
system t hat uaessrdingdo pringiples ef taquprasentdisqiosyee. 1 and 3-5, according to
principles of the preseq} ok §heRiE pershdeild Hew DES &P bOMe Allerinedid 9S- | -5
Attention is directed to Fig. 1. Fig. 1 1S a perspective view of one
enbodi ment  of usgbkeijin thefiligpelgment dFRI?tE“g’rn Fig.dpragsording to prin¢iplenpf e PrepRdt f i | t er
el ement 10 ingkpease filtering media 12, a handle system 14) and a sealing
system 16. The filteri nPg media 12 is designed to renove particulates froma
fiuid, su¢h as air, 25 &asdafortrlaatmat Hewef thediltengjemeideriated infHE handl e
system 14 is pretaaaptypariidsiof He@eest dRelofirt. conveni ent mani pul ati on and

handling of the filter elenent 10, particularly during servici or change
out - Tha seal ing Syst ket & ragsingilepigd Fop e epeT s SiatpR pEen  ne

filtering nede@bddmendf aseal MeMberiduntedfonahafileer elefplend df Figefl paccormdfhgtted Fig. |,
the filter el ementl 1% i S conf'.%yred to permt 30 straight through flow By
the term " st rBiRICY HARSURIFPI BKO8Ut i's meant that the fluid Mows directly
through the filter el erfgtsiddperepecevd vigw af a sdondntdodfmeeoteanfiltexi ti ng at an

oppositely di gsposed aqutlet face rein th irection of fluid flow
entering the f’l ﬁngl?t’ ?czﬁ%rgmlgsto PWém%%lsvr%g%bel%Sc?fniqeﬁsjogPret he fluid flow exiting the

outl et face. For exanpllgg. Gikhe scheMBiOAeBO15 SysBnPBaY UISOD4E Oier eleriidnt dfr el enent
10 defines a f;{g%-slt%n%@q ?a(%c(%ggé%n rﬁ-ﬁﬂa?ess'otf?hleyrgs' %(?Ssc%gurggcond end 22. In sone
arrangements, e Tirst’en correspond to an upstream face or end,
whil e the second end 22 will correspond to a downstream face or end. In )
certain other arrangenents, the fir S8R D 9cristibnle t he downstream end,
while the_second 5 end 22 can be the upstireamend. The strai ght through
flow all o gas to flowintdiEhé=¥irst end 20 and exit the second end 22,

such that the directi ondhtibhe dabdéd @Wid. Nt Fid Nes § pérsfec®RAidPof snet he sanme
di rection of thgqul:‘nrfl Xiting second end 22. Straight

w_that is t.he
t hrough flow & ﬁ@ogéﬁh?ré&&l&%r fﬁﬁéd&%ﬁﬂto' sretereblpuhefite depenhl gas f1 ow.
Attention is pRIMde filegigehetia 18] {handle sfdtém 12, dnd a%?'é]iﬁg'@frsjt&n 1peTRpective 10
operation o

vi ew denonstrating the principles of certain preferred nedi a
usable in t hegkt?rf'%ﬁedé%félﬁ gﬁf‘é riegffbreﬁ‘é??’ P"’ﬁt.‘cullaﬁesl'—ff‘ﬁ’.‘ag,‘“dasq"f’ﬁf &% construction
i s generabby gdasingrtabwth thd fille?ing niddaf1ar ahé fandidw steiutdaspefengly uct i on 122

i ncludes: a | aye 23 of corrugations. havin ural.i.ty of flut 124 and
a face sheet ‘i%?{mgfﬁdgmIPF@’P?Déﬁﬁ%FWEWPI%E%%%&%“?@&W%{H@ BlFmFIHSBf ace
sheet 132, at pd&rB@dar(yodping sadicimg ot ciangd outh&he salingdtseoh 16ay desigied 123) and at
132B (depicte w_t Ir .l ayer. 3)... Typicall t he preferred
medi a constr ug?lpgllr?gtffgpaﬁggt eFﬁjnggbﬁ%h%e'ﬁee% ?ﬂ?éjsa&}%geégahgﬁfhhaw 1 include

t he corrugated | ayer 1Z&illseferringdo Fig. {,hke Hlddrielemehiailes strdeureti3®@ Bermithen usi ng

tl us nedi a,const: i j Lol truction, it i.cakl.y will be
wound ar og(r)ld P?é%qqﬁrb%cr#%?h%h? heg% b%?a?%h?nagé%gg soﬁvée'tt isf%")fl':;)¥ t\)/A\AQ': tﬁe lgl(l)léer t he
top of the coflpwgdiresty thagesh thofditer Tlemer0l Of erveringae @t inled Pace endbexiting dthe t op of

t he cont gat ed I I : . . at the
face sheet 138@%%}' 9@%‘%?@?@8? %8&3”51%%%’56‘??83{‘_“%@&@Wgﬁ“’ﬁ’g’ﬂﬁ"é‘ﬁ% ﬁ}%gnl%tcpe of

nmedi a const r ufc Briha same dingetion|ofithe fhihidye exitingibe pridat &cabFor gxempleathe er nat i ng
peaks 126 and troughs 128. The troughs 128 and peaks 126 divide the flutes

into an upper row and lower row. In the particular 25 configuration shown
in FIG 2, the upper flutes formflute chanbers 136 cl osed at the



downstream end, while flute chanbers 134 having their upstreamend cl osed
forn~- the | ower row of flutes. The fluted chanbers 134 are closed by a
first end bead 138 that fills a portion of the upstreamend of the flute
bet ween t hewd wisoisgy sheet 130 and the sscond faci ng sheet pt3ABoo/Gisys | arly,

a second end bead 140 cl| oses the downstream 30 end of alternating flutes
136. I n sonme BYeselsmgnt WileAnespdfirst end 20 apdjamenpgsitebpdigprsed tesonienddd- bead 140

are straight @h&%aage%eaerme m&: el 20 Dl Jasedgp%n@m\rﬁdﬁédnmcé&%ndnever

dewatmgfroma straight path, In sone systens, first_end bead 138 is
bot h strai ght Whilagps WOM3’Z2P@I}F@$§GPM@?§WH§F@%%?I cgdy]ngeraing r om a

position at Ogthéteaang@ifRn@ftht fitst ) @h bk bR dIREbtPeafitehA!l Whild theBecdrd, Whil e

t he second end b ad é4g] i s both ét{l}gf!(ﬁqht and n verdﬁew ates froma position
at or near® on@d fi JBSUGAM R b ihequel fopatlors gas \dlow 159 ng nedi a
construct ed i e fikeedd20mandlexitgidi saconaRed w,@tm}ptﬂatlﬂédue‘in@lrusﬁ tRaitfidv intf i | tered
fluid, such a ir,qgﬁ@terstheflute rs 136 as. indi cat daé%the

a
Chaded ar owahe Jist en ) i i shivg AR oF (8 Py S0 e ping Je " 146
open. The unf $tdight etodghitiatv pdteiisican ReiceRly dhdunedf tufbupassintthy gudglowt he
downstream ends 148 of the flute chanbers 136 because their downstream ends
148 are cl osed by the sﬁetemmnmhmmi:dlcémm Th&i@f2s echeinhtir, pérspeckives f or ced
to proceed through the fl u{h n eet 30 or. 10 fac J;ﬁeje# 1‘:’ As t he
unf1 1 ter obf f 1 YiPY Jrmonsatipg, i ?F@fPP?I?tf"t‘i‘g’fg?’f@@’tPri pegmediapblepbes 132,

the fluid is gheaneudiond hdrdie! B ig. -ﬁh@ﬂﬁik@@dﬁ@tﬂlchbﬁlis ehetallytibig@hdcht by the
unshaded arrow 150. The fluid then passes through the flute chanbers 134

(whi ch have t ke Prqusbly,ébmﬂlé%@nmum B3dupludes ¢ lagey 12H pbengmeations open

downstream en (i 2 ation
shown, the unffiiaﬁ'fn%Lél hlﬂﬁ?, %}t%glr%g %agg;l pg% ﬁh %?Ieﬁlpgd&gﬂéle 130, the
upper facing sd'aﬂed:tnoﬁéimhc facc shestd 32 faaﬁz»g(dsmﬁed oriLisg Bf thand-rugatcd l@exfl ute
chanber 4. T i,a construction 125 will be d and
t hen vvoungsto 2?/35 1?%9%(’@%@@&@?\?/%@%%@%@%@ Tiniady. heietorsd s type of
nmedia i s sel egh@d cdRfuddoR 125 ied Ma@eﬁﬁﬂé%é&ﬁ%&d@ﬁr&?@ﬂﬂh&@@é gd includes the
sheet of corrugations 123 2U secured with the end bead 13 8 to the bottom
face sheet 13Q®mg@tsd biraA3 peguied @ thobottonr fagd shead U828 hWhewpsidethis nedmet  132A) .
In these type , 12 clude a
| eadi ng edge a g‘fng%ur?ieloén and‘g1 I@fﬁtccrﬂgsnﬁm{r% l%amﬂf 1t11"f)%tw091nd am?nmse%’ su‘\’/q\]n th a top
I'at eral edge tadhabdmoin faca shedt €328 wﬁﬂ@eerekétepdfmgc&rﬁigueemyéﬂleu th«li ng and
trailing edges. By t term "l eadi ng edge" j s meant the e that wll
be 25 ini @‘? ?agei r}éﬁ%vrer%i Fwofﬁwﬁww lhier i depipiedps léaﬁaf'éﬁ?u@o t he
center or COVEmSH‘derfsB@d{h‘aith@f&c@%&tlﬁﬂﬁtah@szﬂé?@theEz&ﬁ‘é4Hc&93§dge will be the
edge on the outside of the rolled constriction, upon conpletion of the
turning or coiling pro o Ng edge should
be seal ed between the gg?%uusegggégﬁéejg}gel g%tgﬂghﬁ r%o%htegl}ln face sheet 132B,
bef ore w ndi nglamiverssl%meferabtycfoan 8l@rmating peaksn 126and drotighsd 88.0Therteuighs

constructions Whi | u of s are |b e, i.n _certain nethods,
Che seal at 't HE a7 e e Houed Y Bl Bp R Foves o o 1Rty 50169 5
PCT/ US00/ 9457 bordigliratigshein 16 2, irsSuppeciitddoraoilite bhanbes 13beleiedhB®B are cut
or sliced al ong a line or path extendlgﬂhfr_om the top lateral edge to the
bot t om | at er afovEslean gd, Whilcte phambers d dhhavingdher uFéHif\‘;“ 19 cfgsed fogp teat er al
edge) along a (o} or apex)
of the peak 1120féxjel—|%§’d‘;f = ﬂ%@ﬁ%@ﬁhgﬁ g%fo?%@aéé lg%e\ag) ﬂﬂg&toel??g% gtce 5 sheet
132B and t he §lie®porodn c{fdlerupg‘mahmmﬂ of &3 ﬂaie(bng/cbﬂnﬂ'nclﬂmmfg sheetdad inddthe cut . The

seal at the trail med anal rocess of
form ng the sé%?n(gjggf‘%%‘%?telggg 35"8% aW?qdeenggFﬂLér?‘éérc o5%s t&‘i‘ té‘??f“_ types of
seal ant my bendisteBerhingffRicsl 1@ Ihb&ﬁ@sy@@ﬁhk SDotHAAE fiktbexal Rad PIsQnd &dcohd A
non-f oaned seal ant available fromH. B. Fuller, St. Paul, M nnesota,

i dentified un8kstbeathiAlraesteiaht tlone s mdims ofihe pydia cemsrrmjloeﬁéf) REGT a
construction 8T ; the
construction %@aﬁn%ﬁgﬂ?’s}%ﬁxﬁ% colﬁg%&r?%%'tgég@h%% ﬁrsﬁng ggddgﬂg i Goﬁ}s%\ﬂg as the
filter elenment 10 of FIG 1. A variety of ways can be used to coil or rol
the nmedi a. For exanple, the nedia construction 125 can be wound about a
center core 30 or other elenent to provide a nounting nenber for w nding.
15 In constructing the filter elenent 10, typically, a single faced filter
medi a, such as filter media 122 illustrated in Fig. 2, is wound around
central core 30 (Fig. 1) in a coil or spiral pattern thereabout. In the
enbodi ment shown, the core 30 is a noncircul ar, elongated nenber. |In other
enbodi nents, the core 30 nay be circular or non-el ongated, such as square
or other shapes V%en nanufacturlng the 20 fllter elenent 10 the Iayer of

— S R —— - - - 1 e . o - = ”~ o = r 1




cooperate with the handl e system 14. When using rolled constructions such
as the filter elenent 10, the systemdesigner will want to ensure that "the
out si de periphery of the element 10 is closed or |ocked in place to prevent
the filter §&nFddis310 fromunwi nding. There are a 30 vari gy @ood@ys tO
acconplish this. | n sone applications, the outside periphery is wapped

W th a peri phatdnevayeviatesTinen p positpinet yrﬂearycmle ofthn elnis oeﬁthe(medmmm]mptmﬁhem ve

terial, | ti i t.h d i . d this t of
Taver s ut 1 ednhs fEsestd o Beg ol piotshaieBl 8 TeHE Ve ort aRSVRRGY | on 10
from unw ndi ng o2 Rehr one¥P 1 MNOIAR: BedtiddnbiaRO6PAB75 prevents the fluid from

passing through the outside periphery of the filter construction 10,

mai ntai ning strai ght - t REQAGEING hAWa LBEAHAE iR binh bEhediPBSHsiitEbA €25, 10. 1'n
some applications, the filter element 10 is secured in its rolled

constructi®n #yingesd, um@tetddélmdr slichiangir, euiges thﬂfﬂtttm@lanbdlsé%msdmj@tbyon 125

with an 5 adhgsiyv r ng a,li 16U 1) ecure the
trailing edge&‘FShﬁﬁ‘g o&‘fs %2%%"3#}‘? éInB?rS?%Ghaflf Te%m en{l 1143 Pror exanpl e)
a bead of hot TRekdfilte®y fitid fappkmge@hmmgobkbetﬂxwgatﬂe&(hwnaeéaafmmagm nto

Fig. 1, note the cross-sectional sha%e of the filter elengent 10 is
non- ci r cul ar . trpFPeEhEpRerelPs decangsdhsipdovasisram ds E&aariated By ths senihe 10

geonetry of t{ey pead e Thbbord B fluld it ﬁﬁcealt@ft;pswed wodgﬁ thd Witk ket thohl n, it

is sonetimes convenient in cértain applications to have a non-circul ar
cr oss- seci® onfacTshests t12 Ssgheurifdtarep 8mdipassesthrogplathe ‘ﬂetu}g shastdadl enfeeent of nedi a

to econom cal l,y o smal |l vol une. . ILn sone .pref.err.ed nstructions, the
Cross-section eet&i%%&ﬁé@?@ﬁm&gofﬁéﬂﬂ I—@gflgﬁegﬁ%ﬁtm% W?B @15 ob-round. In
the parti cul ainsgideadire®@ns0. Sﬂfé\ﬂmdtﬂexﬁiaﬁses throulP tHe TRitef dhbinBérs €3emmih 10 defi nes

a cross-section that is racetrack shaped. By "racetrack shaped,” it is
meant that thBaveitheirgipstesempadt 151 glogesd toidaw dranghiteiopen doyynsisren onds a¥d an

opposi te sem g ik 3bnsGlioft 422, Tmhﬁﬁ%ﬁﬁgu&pmgho%déeﬁ%xmfﬁad%e j oi ned by

a pair of straight segnents 44, erred constructions, the filter
el ement 105 wi Abwithweughdlee futes sheet ﬂ\%ﬂ;meelpsgrs”aoammebt $3RAoetbwenfacing filter
el emrent 10. The ferably constructed and arranged to

e
accommodat e anﬁ?ﬂggghaéldf'orcemﬁpgﬁ b§8 %/ portions of a human hand. This
permts conveni ent manl n _and handl in enent . 10,
particularly during ser alﬁYga’&meBWa“ﬁEjsémgﬁﬂ"q ?H’llwee?r@?af‘“éﬁa“gj?é &P ¢ he
handl e syst emolfmh & role€ tinBkhction b RteP MBAENWhéPthikQypedfeibdiaiatelaated W, i ng force -
applied to the handle system14 will translate into a pulli nggforce appl i ed

to the filter v Gamediasonstrugiiond23 prgpasgde pcludesdhasshephof cqrﬁ!@am  system 14
wi |1 be segur g, fo.8 il theeRl Gca‘?iQB%t%sthéb{ﬁQm BYhiP 1S {as RS ITRHE &1&1"“ Il not

need to have obstructions or connections made to accommodate a handl e
system 14. 30wkheut lienel feceshedt 323 A4 Iic uaselygpes efmuraegbmemtst themediae 30 in a
variety of construction 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
25  (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
30 coul, in these types of media constructions 125. Whilc a number of ways are possible,

in certain methods, the seal at the leading edge is formed as follows: (a) the



ways. For exanple, the handl e system 14 may be glued, attached with

nmechani cal fasteners such as screws, or tied with a tether mechani sm
Further, the handl e system 14 can include an elongate rod pivotally
attached t hivou@kords hi nge or nmechani cal fasteners to the cecaad004s75\0

001 50153 , ~ PCT/ U?%?quigggﬂ%%g@t:q&,épef irq?gi:%g;ro Fi g'l‘léhléhe {i\andl e system
14 in the parCOrBgAles €isg¢e aFulRK lipeg pleng e a0,

Further, int j i i stem 16
s ol ded as TATSAiEE B6 GERMURAe S b i e | PR T PO
perm ts expedatert ¢dge omthe topeaitralnelpe)fabong aifiuted 28 famihgassakib2éyat therkeghestabl y, t he
compl ot of y. £ FEBAH SRE oEr Boek0 25, B st s gP RO PR e SRR e o, the
conpletely t it s, the
aperture 50 ignedtueEs aliand®heé of Bugatichs 193 HoRPRE litd & paenethdtrhdsaf ie core
30. In the enbodi nent shown in Fig. 1, the aperture SO includes a single 10
el ongat e sl otth&Bailimg esige paagieyformer enalogonsiy @ the proresedf fooniag swraldtthe porti ons
mmy thon 1 nsariig QUF; Wil Enfihdol dBEEH b M RYTOTR SUBLBRRE:, 07 he™”
handl e syst enthdsé seals) theaablpmbriif i§ Hsonffohrh&l sesthmailablkGom iR Fulled Bti S
directed to Fig, .5. In certain enbodinents, the handle 15 system 14

i ncl udes nor &¥ath MmRssetad %‘l“gﬁp'@,de’it afiesignatipnfLO842. t v or nultipl e apertures
70. In the enbodi nent shown in Fig. S, there are no nore than 3 apertures,
72, 74, 78 In other eS8\ “RBaE medicresiiaionged ohmgy be dgsert R8s, or only 4
apertures. Eaﬁfgkeﬂfdeﬁ?ﬁer ARGl He@Snsthctiohd25 il ﬁ)ﬁe@é&lﬂ%ﬁ(ﬁi@h‘ %)Pﬁltélr Hleéig,ape'

!
Preferably, each of e apertures 72, 74, 76 have a dianmeter |arge enough
t 0 accommuodat schesthafiltdrelpment 12O HKG 1h deamietfyiofigeyscap be nsedttechibyr rgjl thees.

Attention is ditrected to.Fi.g. 3. In Fig 3. a sealli system 16 i.s shown in
side el evati o%?&al'ff%org’éaé?qlﬁb&ég}e\;&iaecﬁf’f%m&ﬂ ﬁStcﬁrb?cc‘ﬁ?‘f'@%Pﬁ I"‘ﬁﬁ‘??er?;fo"see3 | menber
or gasket 90 G&fHér Bembm td foviaelh flowiti nhdeyfopfiddig. fil ter el ement 10. In
sonme enbodi nents, the seal nenber 90 can include a seal nenber _defining a

circul ar ¥5 cross- sect ideensiyrting thedispelemeritl Ospibigplly, a singlg fagd fillge seal

nmenber 90 defiBRs sath ds-ARARCEa ¢ PP IRnEREL ih . 2! 13 vRAKY hUhPEentrA LRRMHH 92
circunscribes the filter elenment 10 and includes a surface that is

subst ant i al | y{Eigad in asotkoy spifpb pafferutiatepboyt Inpthe qmphodipeng shoymmtheore 3Phere is a
proj ecting fligagenédduRy eRMghtb@membe! ¢ 6%ér dtholin@imtst te cBRMY ¥y beVWhen
i'nserted in a.duct, the flange 94 wll typically dg{qllect and angl.e toward
the 30 band 9Y™HBT HEhqelrraied. suchppsquarg or ghenshages; Y hepypaautagring theg 4
illustrates afiltetleletiennlo, R 18FPOMERN12206 séchrlsfathdmoRrrcoRRB0, tobldkg. 4, the
band 96 is orient eg b?fl ow t he Fr gbec‘i;ji ng. fl arllge 98[ I no%hi a 25{200“ ment ,
when the fil t&Y 83 BREBEVEER thg cpig D ang ty Tirs ol By ral lay of msfidd 298 bends or
defl ects away from t he Ibartn26 aantiemenvartde édie3d éxtaids ercenBfd axfal tehgthf i | t er

el enent 10. | 50153 PCT/ US00L 04575 Addi.ti onal, Vi of .filter

ol oot 10 ar® S Bt f ST kel ead 0 e e sEy ald Y Ma Qg (ot

appl i cati on Setplaedii firher &edilllelovd Gdlceraint préferel entedithents, EHeaowrt0 Havi ng
Handl e," file the. Iy whi ch | heati ) S, herein

i ncor por a%éed %’f}ﬁ? e’esf};e&?heoﬁllgg@ t %R%'% OEE%%W ﬁr@% c‘.ﬁ/vé?f %rn%%eﬁff %’e gr%&? l{;]dein Pon is

di rected to Fiapperdte viihthe Bandbepiystes 1dnd exanpl e system 100 that the filter

element 10 is usable. The system 100 includes a apparatus 104, such as an
air cleaner |ike a shopVieaagipgraled genstpctiophiucips theplerglanent ththeappar at us

104 will typig}g{hny I fan i r?e i nduce a
vacuum 10 t he8t rdgggﬁe?@%%t% f%srggélﬁagﬁrﬁgﬁm%ﬁgg?%e eoi}ith%se grfe]nfeg) 1:5 n a duct
110, with theclsedlor ekdddi pAtk 16 peeatrt g fiteSelahent 1Q fib@tunesdirighThédelatear el ement
10 and the duct, 110. One o o : , :
30  variety of ways to accomplish this. In some applications, the outside periphery is
wrapped with a periphery layer. The periphery layer can be a non-porous, adhesive

material, such as plastic with an adhesive on one side. When this type of layer is

utilized, the periphery layer prevents the filter construction 10 from unwinding and



exanple of a typical systemis described in co-pending, conmmonly assigned,
U S. Patent application serial nunber 09/2S 1,022, entitled, "Air Filter
Arrangenment and Methods", filed the sanme date herewith, and which
applicationy&edkaisgi N i ncorporated 15 by reference. |In opeg@EinigdhlossskaS, such
as particulate laden air is drawn into fhe apparatus 104 as shown at arrow
114. The gas presentsitls ftiidifiem phssing ¢iroughehef quisiderpedplemeof thel fitea nchsghiatianed of

particul ate ter, .Cl eane ir S i h exhaust ed fromthe apparatus
054 through ot baprnE SRR Rivost faf Bioveh e B CRSRITEF dperm 11 20 mmy be
desirable to include an optional .prefilter 118 uch as .a.sieve or screen
upstream of the filter ?‘éfogrf%ﬁ{’]hcfbgr{soé? e%m1$§P%“%dﬁft%Wﬁﬁ§nts or
debris from tmsthmﬁmmalgxgahehming/éﬁg@dm@e h&tid Qfstfctiths €25 wieadf 11 ter el enent
10 will need to be serviced. For exanple, when the filter elenment 10

becones oct| uaslesiverd ssatant denecadined 6\ (Hh 128 posunethetrailing eden to therpatsidest em 100,
the filter el t [ Tk s, ccessing
the interior o h°§ﬁ%6‘?)§f§%‘ﬁ%ﬁ%% q%@%ﬁ%ﬁ%@@é&@ﬁ’?ﬁ%ﬁ@% ﬁg%o e grasped
Wi th the userthslhimak®®. For exanple, the user's fingers will penetrate the
aperture 50 defined by _the.core 30.. The user wll t,her? exer% aggulling
force on the handle 14 aRin 1o Figa hd il ¢ PIRpsoSectiptal sharg of BF &lelon ¢ he

Li | Ler gl erTEnélenlﬁ}t lgﬂ; dbheﬁr(;:maHWth ﬂ)}l?elrd‘s's-iséﬁil’onebﬂﬁmegir&ﬂaﬁ, dL]t&Q? gral I112 is
roken be en the t 11 nd t ilter ene 1Q.,. . The filter el enent
2071 e nekt'r ooty oY Bt Bbue Afpednent 1 S1sananlsgenining s MG eancd
and repl aced, converidneirf dekthi@ rapglicatias to H4ye aamdnhgrediad QoS eeceibn. ahifls cregl-aced with
a new, secondsef iioltecrm(izlgrr]ar}té To cl ean tfhe f.itl ter el.enent 10, the el enent
can be ori ent & CUEHPTAENEY fargRamoug; ofiiediato senpmigally ogaipy asall, o

ori ented 35 daiwmarldisyme Fieéermed eonstragtions phexrodshectimahsdnfigamtiend thd t he

el ement to d 00l / . C ect

cont am nant s, f ﬁgté&e%trl\égélggfgggrﬁg?gﬁgg Sgﬂ %é’ga?g%a\)/él zlltﬁHJf‘krélsneﬁgllﬂt es. The
pul I'i ng f by cethe @lericlament &) dnfimaka ¢rhss—ssetidn thats savekrack shaped.t Be "mtetmeint 10 from
the duct 110 | O teid r le, a
pul l'ing for cegha%édg\r%elgg%g&p ﬁ%ﬁ]ﬁ%{ef Elgﬁgnt'? ?&g @%%Iagg?g?ggﬁ%tg 4%%3%?%{5) , and in
sone arr angenwmpsitesewisircplareng 425 Thesemicifcular padsrd@god A2 are jathed yi 4 padr el enent
10 may then b sﬁﬁ?ﬂl%%@rh&ﬁgﬂ Ret he apparatus 104. This nay be done by
graspi ng the handfe system 14 and inserting the elenent 10 into the duct
110. The el ement 10 i s I prsterredepnsineqtionsy theefiier glementd Osyill dnchuleitest ween t he

duct 110 znd {AGlelsydtdr 4 SdcBRBRY thd Riter'dhEndi® 86. TRVhahliRRydiGh 198 or rel ease the
handl e system 10 14 and cl gse_the access port to the apparatus 104. C.
nefp

Exanpl e Mat erfraiemblpronstpicted ahdigyranged o greoguprdatsasgrepingdpice applispby nateri al s

that are usabpdtidn of bBuir IAEE MRS bemAR dosRARh Malip RAfondas aaddpggoherein.
O her materi a%gmﬁﬁre usable 15 The fjlter.  nmedia 12 can be cellul ose nedi a

with the foll & slirespi Y padicularly during sghuicifgrorghangg gl 52 | bs. /3000 ft 2
(84.7 g/n2); a thicknesspeferradstendd, Bd Qaridle sykOm2A ifEdcirell k@dht Glemp@r Meabi ity

of about film .7 dm.n); re size of about 62 mcrons; wet tensile
otrength 5 aibiteghal s pyling kit apbBedia Aheiandl PN ¢ PEMBRRGRRIOA T of 1 he
machi ne of abmiliing3repapplied 5Othk Ritr. elebiimt ¢@ | Inuwhess prefepdil sy stenis, e hbwedid r eat ed
with fine fiber, far exanple, flbers . having.,a si.ze I anet.e m crons
or less, and Sslﬁm?&%ew‘ﬁ)égfq%ﬁfzegst? lhg ﬁ%ﬁ?ﬁ@r o 59‘3& B?ﬂ]i)lésté%&)efmﬁ? L%Hgf An be
utilized for mpdldleat batructionk beothérnendectiars nixe tdicomehodate Shamilssuch

appr oaches ar§,t%%81r4act erized, for exanple, in U S Patent 5,423,892, columm
32, at lines 860" Mor e specifically, such nethods are described in U.S.
Pat ent No3Q) 3, 878, 014; TB¢ batd]c24@em 3 4 84 bOkByre@ o thercord 38 #0 Radikty dfncor por at ed
herein by ref n h e i i ra cr.at r.oach
conprising a ‘?lg}ﬁ'e%%bﬁ%%cf @E P f%gj.lieersry\g{\lt/eg]]é)1 l\éggﬁyﬁe%r%"t‘eeg’ %gag?e c%ﬁ‘v%%@?’gﬁ%l medi a,
practiced und_@iﬂtellersa(étl!.‘ag sessrents, dryiedurithladetber Gohasny. Ewrther, thehandlesi gnat i on

ULTI t A VEB. Wv%l@mrlﬁ%gﬁg%mﬁgaﬁ ttlﬁné%%%h gibahY Q{t&?ch&{ thPJhglrmfg:hlen&;%r el ement and

t he operation’of the efe i1s no particular ence for: how the
fine fibers aPechapiead fasigngrs to the core 30.




30 what particular nmethod is used to apply the fine fibers. Enough fine
fi ber would  'be applied until the resulting nmedia construction would have
the follow ng properties: initial efficiency of 99.5% average, with no

i ndi vi dual wastosshst ow 90% tested according to SAE J726C, rReIiusyo/&wE 6ne
dust; and an overall effici ency of 99. 98% average, accordin to SAE J726C.
wo 00i soi 3 10 rcr ~sooiS§lidnteterense tkig. Bohehepdlssysemds mike gerliselan nat er i al

that will proshisRirsdn s;caw@imégmwmhltﬁyc@mo Viirthe) O thB@refétRidect to creep. In
preferred arrangenments, be caonstructed of a non-npetallic

material, sucHhiodypent th“g‘ léﬁ\‘ﬂ rlo‘hﬁﬁ‘mdéﬁ %yﬁte‘fﬂr1|6éﬁﬂllokfle§ﬁ¥ja gnglr@iecs Wit cl abl e or

readily inci nge a@abbeThﬁlamFreq;ﬁ@e ARIdisy permttsiehpadiehthondamiedtenamifab@fhd 4, can
be constru ted fromunost plastics, for exanple, polyproplene, ABS, or

nyl on. ddias¥Mbhe core 30 may al so be constructed from hard paper
boar d. The seal nenber Peaemwlth@ﬁaxﬁmgtemme@bhﬂfesanalfbhnre srmmh%tsy bl e
mat erial. For _ exa he seal .menmber 90 can lg onstructed

pol yur et hane %C‘Pfgg ﬁ&dﬁasﬂgﬁﬁ?‘m}e@?’ thrgugh the carg sbf qertainprefped ) o

(? mensi ons Thardngérhantd, apémtﬁe SMinpludss xfbaﬁl ox@)ﬂﬁmlsﬁlgm‘éitﬁwﬁkn@%n@mé _

i mensi ons. n.the parti.cular cat t her onstructl ons
and di mensi on%‘jlo‘?ﬂ?(Iji Ig‘g]éeb‘? Odfge“ﬁ'ﬁ@ F e‘ﬁ%ﬁqgﬁtpwl Wl}“ﬁ)s an ob-r ound
or racetrdrk cdbsgaediatiss Brefeatily,olte siotisd iswizkdho b@bmﬁaﬁefpenmppoﬂa tiser'st r ai ght
segnents 44, C e, bet ween 2-10 i.nche n .1's about
5 i nches. Thelél d ?1?1 %p 4€ngefsh°earcl)aver%%ehgmgﬁﬁ?ndgﬁﬁilgﬁlfeéfnaé’ 5’? ’g%’rt can
range bet vveenﬁ&eﬁﬂniorthmﬂstSSf gmspahapqmlen 6%525he hanldiessystamd 4i mckmmqmtaerpl eis
about 18 |nchﬁ'l fi glhaeferﬁ' g@t between the first end 20 20 and second 22 can

range betmeen I nc for exvnple 5-15 inches, and in one exanple
woul d be about 8-12 |ndﬁ@stlonTlhdlrféqtetdtt@rFlgaI5erhteq:cu'tamdnibopnmntsdéleamndleast 30 sq.

f d b d

er? Qlcet er eaaé}lﬁ%i Sﬁ- épeégl}osr%{han i% *\{}&eﬁﬁ%g?%‘ﬁse%& Ja(li))%u?srq?ﬁ IE’IF I ?gr{ul;%nhazo by a
di st ance r ang7hgnies spehedingenssi®winie igs 5, thee agyampire thag 3aser2urendhdd, and in
one exampl e 29 naul: BRnaMl, her il bdly ShBIno8, o dly S55dAlRs2Rugpen ar ea

of between 2-20 1n2, for exanp n ‘'one exanple would
be about 4 i noftheaperugss 72,44, a}ﬂ&ﬁtatpr‘é@ulmm shape. Rneferablyveagh 6f thave a di amet er

of between 0. fRrdres NEMRST6 ﬁa%aaisﬁﬁmr BrgPlBlh tb ab&ﬁhnod%% hRRinaheus

specification, exanples and data provide a conplete description of the
ranuf act ub® afd hyaen dingers proteqizd by iglaves: Many enbodi ment's of the invention can

be nade. WO 00/ 50153 AltehtibGE aiRAQY 9493, g—ﬁi@'\@a s@ahr@ shétbh @6 iddhbapgenment

conprising: (a).a filter element havi E‘? posite first and second ends;
said filter eme*ﬂéérﬂeve%r%ﬁ?@naswm WtIEWPMCQHYe@Glu@qaseéh@ﬁmbﬁr%au d flutes

having a firs gasea@o @éU’u'&ddQB t}édiuﬁﬁﬁ hEnG} of@edhilfer ble@Entaloe lmmmef I rst end, and a
second end por : menté Ceesggl membe(ra b can mclS ea seglnn?e%ber Seip ining a c1rcular
25  cross—section. In the embodiment shown in Fig. 3, thc seal member 90 defines an
L—shaped cross—section. In particular, a band 92 circumscribes the filter element 10
and includes a surface that is substantially parallel to the sidewall of the filter
element 10. There is a projecting flange 94 extending or projecting from the band
92. When inserted in a duct, the flange 94 will typically deflect and angle toward the
30  band 92 to help create a lip seal or an axial type seal.
Fig. 4 illustrates an alternative embodiment of the seal member 90.
In Fig. 4, the band 96 is oriented below the projecting flange 98. In this
embodiment, when the filter element 10 is installed in a duct, the flange 98 bends or

deflects away from the band 96 and toward the first end 20 of the filter element 10.



(A) selected ones of said flutes being open at said first end portion and
closed at said second end portion; and sel ected ones of said flutes being
closed at said first end portion and open at said second end portion; and
(b) a handl eyggikess secured to said filter element. 2. A fpdigooRisrangenent
according to claim1 wherein: (a) said f§1ter elenent further includes a
central core nenber; saoAdlifdnal dbws of fdfer Elememd Olaed depictsliih ed-pndingpyd sai d

(2 Sai d handranmgny sfiera, s, Sher? B AIARARAL ARG G0R0L 0Ly AOPIF, T
arrangement alBiteklegent dlazing Handle Hifilas) amithessameatatt I@ranity which ap}ﬂyca@i d handl e
menber and sai r NEoR are a singlenolded construction. 5. A
filter arranghe%e@geﬁyglggég?lgﬁﬁ%yto aﬁcre' one of clainms 2-4 wherein: (a) said
handl e menber conprisesBat &a@ﬂﬂﬁs‘ﬂlgﬁa&perture defined by said central
core menber. 6. A fil teAtt&EiBﬁRQﬁ@&@&toﬁ@?.%f qdi%‘!g dfegilcﬁlaﬁﬂgia%u @’s@}nnl:O_O((ja) sai d

at least single aperture COTTEF' ses an el ongatl ec ot defined by sai
central core thahthedilterelement 19 isqysable. r Bhegxstemt! 08 inchides meprestusdP4.oueh of cl ai s

5 and 6 wher eblay iAjleahes lﬂceaatsﬂgﬁﬁv%&mﬁ Qiiker 3RAlat AParRS TRD affafusaiosat | east
3 inz. WO 00/ 50153 12 PCT/ Us0D/ 04575 8. A filter arrangenment according to

cl ai m 5 wher el typicpllshava amagion 196 pevrerane &ignjr orde@rdo indyrsd ¥ICHYR of apert ures

defined bygsakiréigBigh I The @it dIBAERN0 e beAndtdllel & 2 Akidt 20YIRNKe #aCOrding to
claim8 wherein: (a) said handl e | Ses no nore tpan apertures;

hand menber conpr 3
each of said &EPELTEIRHBEAgEa ! Fobatyrendhraliles ¢lemgntl dandiths dct b0 Lne| east
0.75 in. 10. éxa{tﬂgilé 8f a Pt ARJAER N deddibRd f JdGpdrdindNdorAenlP hssfanad, MBS 1- 9
wherein: (a) z,al cross-section, 11. A

filter element h n-cirecuylar_.
filter arrang ﬁtéﬁttapalé‘"@fi?‘ﬂ?eﬁ‘@ﬁ?‘l?‘béﬁ@%ﬁe% e‘E‘IﬂS‘ilrilré“lE‘li‘?I Affragenspt andy)  sai d
filter el enentMdiaglsq fitadabssageahichBredfhdnd SVHidh appR@ition Bfhefedilincerbsanli ar ends
j oi ned by a p%ir of straight segnents. 12. A filter arrangenent according
to any oné>of qu?rﬁxécel-ll wherein: (a) said filter elenent includes a seal
menber secured to an ouneperpton, pheesucha$ padcudaté ladéresir Bldeavaninto th8. A filter

oL angerent <SRS0 AR08 £ P el 0% By Bl D
filter el ementlement 10 and cleaned of particulate matter. Cleaned air or gas is then exhausted
from the apparatus 104 through an outlet as shown at arrow 116. In some systems, it
20  may be desirable to include an optional prefilter 118, such as a sieve or screen
upstream of the filter element 10 to remove any large contaminants or debris from
the incoming gas 114.
After a period of use, the filter element 10 will need to be serviced.
For example, when the filter element 10 becomes occluded and introduces a high
25  restriction into the system 100, the filter element 10 should be changed out. This can
be done by accessing the interior of the apparatus 104. The handle system 14 may
then be grasped with the user's hand. For example, the user's fingers will penetrate
the aperture 50 defined by the core 30. The user will then exert a pulling force on
the handle 14 which will translate into a pulling force on the filter element 10.
30  When pulling the filter element 10, the seal 112 is broken between the duct 110 and
the filter element 10. The filter element 10 is then removed from the apparatus 104,
The element 10 can be cleaned and replaced, or the filter element 10 can be disposed
of and replaced with a new, second filter element. To clean the filter element 10, the
element can be oriented such that the flutes with the open upstream end are oriented

35 downwardly. The user may tap on the downstream end of the element to dump out



14. A systemincluding a filter arrangenment according to any one of clains
1-13; the systemconprising: (a) an apparatus having a notor-driven fan and
a duct; and (b) wherein said filter element is operably installed in said
duct of sai svceqopessat us. 15. A nethod for servicing conpri sRaTgUSo¢/eds7s

provi ding a r1‘-gstem having a filter el emént installed in a duct, wherein the

filter el enerthe salletedicontapinygys. @@ttméﬁ?fééh@té\ﬁﬁcﬁmgwfém%h@ﬁ@é“est ke filter

el ement havi naiigeFbide @éqhwd folbkda@She 8AAN2 @hd fchifvE ktlBindd@Yd #8mand &icbt end
portion adjacent to the filter elenment upstreamend, and a_ second end WO

001 50153 13 F’dﬁ’ﬂUS@’(B“GH@?‘Batﬁb‘?apl sﬁomyé@eﬁt F?fc‘r‘xﬁ"ﬁélefﬂ"{lb?g Presment

downst r eam engeat&ehM0QEk. AsI5al B less B 50 B S SndRi dthePRAgAentsN&s iHanst end
portions and ¢ ]A gsed t the second end portl ons, and se% ected ones of the

flutes beihg 116% &4l ‘Erequ'éedfl rst end portions and open at the second end
portions; (b) graspi ngTaehm@l@e%@ﬂm&@béfeﬁmsfduk:aﬁfth@h@mms,loand (C)

pul l'ing the nd o.renove the filt el e fromth uct
system 16. kﬂ}ﬁe‘?‘ é“' o5 by §EasEiPe ﬂ}?dpaacﬁf FXSECE}WF e ipsrtingd F’QF’H@}B "(‘8)
providing a smsﬂﬁmm t Theaeldthtit 10 {shgseRedmititlh Bl aljislct@ted%mtheldual udi ng

opposi te upst str nds alit S ch of the
flutes havi ngf@ ﬁ?%@ﬁ%yn ?g]ﬁﬁ% eg@%ﬁ“efli)tlgﬂg}/fe’ifl‘i E%Wft “Bpst ream
end, and B set,rmmdcmsdthpfacdeswpbradjt}mxppirammmhe filter eI ement downstream

end; sel ected ones of utea !ng open at the first end portions and
closed at the second e d po sel ected ones of the flutes bei ng

closed at the first end‘hpﬁﬂlbumrgssearuﬂ medtsaértatiﬂnacanqﬂ@mdteﬂaislthaomi ons; (c)
[ h [ t he handl
0L 2P 0 2, IR S e Blohd IR bR SRk 1005, (e YRAGALPE o'

accordi ng to wablcone of cl ai ms 15 and 16 wherein: (a) said step of grasping

i ncl udes l}ol ding a haanhgﬁﬁ | e EP %e%&liu?os\%ﬁneﬁm%ﬁ@@{ [O filter

el enent . A et hod accor tep of
graspi ng i ncl praesstigsngdesis wglghtoflabast52&rsé3qq0rfgé84 7 ate szt '@}s@ss ofradodfef i ned by

the core. 19.90oWR!029 RRF ?ﬂ’aﬁ’eﬂ%ﬁ%bﬂt@bﬁ%&ﬁt Y@k 16,7 fefrhind; ;b%regstli%p of

graspi ng |ncludes insertin %ers Irnto an erture defined

by the core. of ahgt®8ngeres3 v@ntepmwsmmgﬁﬁwg& 1bSAnr€éf)ik6@n)ab‘€§irdl ng to
cl ai m 15_uher glofn @) ofrBF S HERNAL oPibhi st 189 RPACI Prd ABhIES ek O the

handl e to break a
20  be treated with fine fiber, for example, fibers having a size (diameter) of 5 microns

or less, and in some instances, submicron. A variety of methods can be utilized for
application of the fine fiber to the media. Some such approaches are characterized,
for example, in U.S. Patent 5,423,892, column 32, at lines 48—60. More specifically,
such methods are described in U.S. Patent Nos. 3,878,014 3,676,242; 3,841,953;

25 and 3,849,241, incorporated herein by reference. Another alternative is a trade secret
approach comprising a fine polymeric fiber web positioned over conventional media,
practiced under trade secret by Donaldson Company under the designation ULTRA~
WEB®. With respect to the configurations of the filter element and the operation of
the handle, there is no particular preference for: how the fine fibers are made; and,

30  what particular method is used to apply the fine fibers. Enough fine fiber would be
applied until the resulting media construction would have the following properties:
initial efficiency of 99.5% average, with no individual test below 90%, tested
according to SAE J726C, using SAE fine dust; and an overall efficiency of 99.98%
average, according to SAE J726C.



seal between the filter elenent and the duct. 21. A nethod according to
claim 20 wherein: (a) the step of providing a systemincludes providing a
system wherein a pulling force required to break a seal between the filter
el ement andydwspisst 1S no greater than about 30 |Dbs. . Af lpcvubudsAF. AY. A
.AYr. A3 _AlY.A3. Alr.A3e. Al YO 7?Hb6 ~ 1dOn/

)zuoj e [ V] ca] ca] ca] ca] dag cdra]iﬁm]agbU]:mm]ma] @fa]ma]mit]haa]vdh@rom]ica] ca] ca] ca]ca

U!{\C/;;Iﬂ‘ gﬂ/\?]ﬂcaﬁﬂl Tﬂﬁgy %‘? ca @3 lglsgl% & ee ﬁéfg ﬁaﬁ%ﬁ%‘}%@fca} cajcalc

aU] ca] cal] ca] wa thyviieconitmatedp ecaéhc matenal such that 1t 1s
- p/ /0] 01) 1l 1&%]1&%1? n?a]‘i@ E'@y %ﬁk{ﬁ?{gnéﬁﬁ?% cadl ,V l=§ ] ca] ca] ca
] ca] ca] ca] ca] cal ca cal| ca aJ’ca] ca] ca]
ca] ca] ca! :5  including the handle system 14, can be constructed from most p astlcs, for examp e,

, 2<D=P=S=b= B>ﬁ&@&%ﬁ%ﬁ§%ﬁoh"ﬂ adthiibh KEHMINY bRb &e £b Gtk eRbG2] ca ca] ¢
a] ca] ca] ca] ca] ca] ca] cM U ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca]
ca] ca] ca] ca! Craodpaper UdUUVV\XXYYBZZ[ [\\]w* _"Eb_bbcCczupkfa\W]ca]ca] ca]

ca] ca] ca] ca] c"a] ca] ca] qgt 6l mBhb&I0aAdE eals&adt&ﬁ&fcaas]oﬁad&ﬁ}rsﬁbfea] ca] cha]calc
a] ca] ca] ca] cal] caI QCceecd"dj f ¥g hhxi Cnerrrmznoo"p| ppqgJdr zupke [ V]
)

| |}
] ca] ca] caU] capatalidafergramplecthe sgatmp gfrc cea %‘éf]néta‘]%%i] A pplyyrgthans cay] ca] cal ca
1 ca] ca] caj a] xatrpa\defidiyC o hbcut 3+t SvvvvvvSwewwHxkl | Cmenmmznoo”p| ppgJr zupk
e [V]]ca]ca] caU] ca] ca] ca] cal.ca] cal ca]ca]ca] ca]ca]ca]ca]ca]ca]cal]ca]ca]ca]c
a] cal] ca] caU] ca] ca] ca] Pa] ca %& ()- Z10%& ()-GL0%& () -
10%¢ () - @O%& ()-  10%g&ikwing sea:bwaz&saaraabamﬁ&aa% 08 () 91 Y
10%9& ()-!6 1Q9& 3 fl g [u&quh 109& S10%g&
}n7v s 10015 00RE oy Do Pt bt gty rbiaRopager I FPetesho: () - 1 Nes@
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15 The filter element 10 will have an ob—round or racetrack shaped
cross—section. The width between the opposite straight segments 44, 46 can range
between 2—10 inches, and in one example is about 5 inches. The length between the
opposite semi—circular ends 40, 42 can range between 5—30 inches, for example 15—
25 inches, and in one example is about 18 inches. The height between the first end
20 20 and second 22 can range between 2—30 inches, for example 5—15 inches, and in
one example would be about 8—12 inches. The filter element will provide at least 30
sq. ft and typically 50-150 sq. ft., for example 70—100 sq. ft. of media surface area.
The handle system 14 will project about the first end 20 by a distance
ranging between 0.5—5 inches, for example, 0.75-2 inches, and in one example
25  would be about 1 inch.
The slot 58 will define an open area of between 2—20 in’, for example
between 3—8 inz, and in one example would be about 4 in®.
Each of the apertures 74, 76, and 78 would have a diameter of
between 0.75—3 inches, for example, about 1 inch.
30 The above specification, examples and data provide a complete
description of the manufacture and use of the invention. Many embodiments of the

invention can be made.
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(A)  selected 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 closed at said first
end portion and open at said second end portion; and

(b) a handle member secured to said filter element.

2. A filter arrangement according to claim 1 wherein:
(a) said filter element further includes a central core member; said

plurality of flutes being coiled around said central core member.

3. A filter arrangement according to claim 2 wherein:

(a) said handle member is secured to said central core member.

4. A filter arrangement according to any one of claims 2 and 3 wherein:
(a) said handle member and said central core member are a single—

molded construction.

5. A filter arrangement according to any one of claims 2—4 wherein:
(a) said handle member comprises at least a single aperture defined by

said central core member.

6. A filter arrangement according to claim 5 wherein:
(a) said at least single aperture comprises an elongated slot defined by

said central core member.

7. A filter arrangement according to any one of claims 5 and 6 wherein:

(a) said at least single aperture has an area of at least 3 in’.
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said filter element has a non—c1rcu1ar cross—section.

11. A filter arrangement according to any one of claims 1—10 wherein:
(a) said filter element has a cross—section comprising a pair of semi—

circular ends joined by a pair of straight segments.

12. A filter arrangement according to any one of claims 1-11 wherein:
(a) said filter element includes a seal member secured to an outer

periphery of said filter element.

13. A filter arrangement according to any one of claims 1—12 wherein:
(a) said handle member projects axially from one of said first and second

ends of said filter element.

14, A system including a filter arrangement according to any one of claims 1-13;
the system comprising:
(a) an apparatus having a motor—driven fan and a duct; and
(b)  wherein said filter element is operably installed in said duct of said

apparatus.

15. A method for servicing comprising:
(a)  providing a system having a filter element installed in a duct, wherein
the filter element includes opposite upstream and downstream ends; the
filter element having a plurality flutes, each of the flutes having a first end

portion adjacent to the filter element upstream end, and a second end



10@ 9*L10%@&' () -S(S

109 () - SSL10%@&' ()-! D 1098 ()-Ss10%@ ()-y, y10%a&' ()-YYBZZ[[[[[aVK@ 10@
10@ 10@

L0@910%@& (o #BIBYE@E: () - S! @O10%& () - s 10%@ () 9- s 10%2& HOrAsod/ddbist 2z X6 VK
@10!" 10%}& ()-!{ 10%T& ()-!" Y 10%&} ze

1099 T& ()- @ gl0%a&' () - ForkRmradig@ny tp thenfjlter e m@wmq@; selepted ones

1090& ()-1@C! T 1Q¥& (e ff@Rel le%/“&;I)_ér) at B end p@l%gs@}ﬁi didsed bthe second
10% | & () - _bbcCccccecc}rSH= 10

10T3- 1099& ()-!6010% r &a¢ gomoqggmy&:l&el(eytec@pes of the flutes being closed at the first

1099& ()-!\ &' 109%E& ( horkiehs Qﬁ%g&eﬁftﬂe%%t&ldma?;
[C10% /& ()-s!'Q 10%& ()-s!.DW 10%++& ()-sS10%&' () - sld%&'() 310% & ()-36fjff"
g] gg: h| Z8SH= 10! ! ﬁbﬁlo%aﬁ@n% § handlg Sf@%‘? fo/the {ilyer glement; gug

& ()-S!'N[ ", 3109658 ) p@nm &e(h)mdle 0¥y d the Sl didmhentt Frbol the dub@h the
10! 1 [ 10/ 107 10/ &5 10% & () - 5l aH 010%4 H & () - 0109%& ()-ISQ&*lo%/ & ()-& 10%

& ()- j"jx””yka')TJ@iXﬁqm\ 1098B&' ()-fF 1098& () -
mLo9B& ()-1" 1" 1098B& ()- Tl 10%&' ()- T 10988& () - 4ykk>I IICmsrrf‘?TJ@lO!!,

- 0, ! - I 0, ! ! 0 ! /R’ -
éooﬁég.&( §) @J 0 /e & é;%;g%r insta ﬁgé a(f)ﬂter eIem%rﬁBo%pgl 1nfgf 10% () -f

10! " +gl1l09B&' () - g-'(@)lo%ﬁ&v(d)mgyé @@{e&DMBB&dL(c) S, % 109B& ()-! #109BB& () -f #10%&
" ()-foo2op[p\p] p" 2 oaSl ! UP%& I >B>B 1 >B>§
10>B>B! D' 110%B>B SRR 2 ifti‘g}%:“f ing PBRASA® FRI5YH A nr 1 t 2] 9aS1
IClQ 10%JU& () -10% downstream ends; a plurality ﬂutes, each of the flutes having a first

end portion adjacent to the filter element upstream end, and a second

end portion adjacent to the filter element downstream end; selected

ones of the flutes being open at the first end portions and closed at the

second end portions, and selected ones of the flutes being closed at

the first end portions and open at the second end portions;

(c) grasping a handle secured to the filter element; and

(d)  using the handle to orient the filter element in the duct in the system.

17. A method according to any one of claims 15 and 16 wherein:
(a) said step of grasping includes holding a handle secured to a core in a

center of the filter element.

18. A method according to claim 17 wherein:
(a) the step of grasping includes inserting at least one finger into an

aperture defined by the core.

19. A method according to claim 17 wherein:
(@) the step of grasping includes inserting a plurality of fingers into an

aperture defined by the core.
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(a) the step of providing a system includes providing a system wherein a
pulling force required to break a seal between the filter element and

the duct is no greater than about 30 Ibs.



