2 6 ASE; 2U03 1 FILTER ELEMENT HAVI NG A HANDLE Field of the Invention This
di s¢l osure describes filter constructions for filtering fluids, such as
gas or liquid. In particular, the disclosure describes a filter el enent
havi ng: a handl e. Background of the Invention Straight through flow filter
el ements have been used in systens for cleaning fluid pass %gAUS 2003

t her et hrough. Straight through flow filiter elenents typically wll have an
inlet face and an oppositely disposed outlet face. In this manner, fluid
flows in one certain dir i [ filter elenent at the
inlet face and w || ha\ngt%RgElé%ﬁn@&dlﬁ%@ltﬁi Q%ME){PB?HOW. as it exits the
outlet face. Typically, straight through flowfilter elenments wll be
installed in a duct or housi ngF?Jldﬁ?ﬁﬁ:ﬁQr@ tion After a period of use, the
filter elenment will require ser'v1‘cr'rrg—e1"r‘#5'€r‘, cl eaning or a conplete
replacenent. If it i'Bigdikélopué desoribésfiltemeconsiantionsofos dilteriog fitids, ducht er

el ement, _{he er. . del.ay the proper servici i ch can cause danage
to whatevér gaésyésjntslé?ﬁlar‘?gj B %arfﬁhf:tdgsicgd(%%‘rel%ﬁ rﬁa;gﬁgﬁﬁeg\éﬂawg{ ﬁaé’i‘%? t hr ough
flow filtaandeenents are desirable. Summary of the Disclosure One aspect of
t he di sclosure describes a filter arrangenent. In certain inplenentations,
the filter arrangenent conprises: (a) a filter elenent having opposite
first and second ends; sai dBdckbt@indéfaivenhvanionri si ng: at | east one sheet
of corrugated filter, nedia; and at | east one sheet of pon-corrugated nmedi a
oriented adjacent togtgaggﬁﬁﬂg?“ﬁbfg%‘? filtee §W§%35%6‘Fe %Pr%@%trb%t’sﬁ‘?é‘bﬁ#&{ (i) said
at | east eRan®Rerhiid @hsstR theteMie@dhl iSkafiht tRehdh B fif@} SeRbnishpfisdiyone sheet

of non-corruygated nedia being attached to each other and having a rolled
const r uct M8H: aye@lmigat faceand an opposttely disposed outlet face. In this manner, fluid

flows in one certain direction upon entering the filter element at the inlet face and
will have the 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 sort.

After a period of use, the filter element will require servicing, either cleaning or a
complete replacement. Ifit is difficult or inconvenient to service the filter element,
the user may delay the proper servicing, which can cause damage to whatever system

is being filtered. Improvements to straight through flow filter elements are desirable.

Summary of the Disclosure

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

implementations, the filter arrangement comprises:

(a) a filter element  having opposite first and second = ends;
said filter element comprising: at least one sheet of corrugated filter
media: and at least one sheet of non-corrugated media
oriented adjacent to said at least one sheet of corrugated media;

@) said at least one sheet of corrugated filter media and said at
least one sheet of non-corrugated media being attached to

each other and having a rolled construction;



“(i1) said at | east one sheet of corrugated filter nmedia conprising
alternating peaks and troughs formng a plurality. flutes; (A) each of
said flutes having a first end portion adjacent to said filter elenent
first end, and a second end portion adjacent to said filter eée nt, .second
end; (B) selected ones of said flutes being open at said fi rgt dr fportion
and seal ed cl osed at said second end partion; and (C) selected ones of
said flutes being sealed closed at said first end portion and open at said

d d tion; _and (b handl| Lecti axial Ly f id
Trret end of - said (@1 ersal wle Ot st heOHEHF Bl PG SYORHTRE {11t or
el enent. The handl e ”enbeiltehﬁtiglhi)g%sto a%%gwgﬁéngngeﬁ%r a]nﬂ@]ps lglfa]i%[hunan

hand inserted between a porti sai d idfirst end
of said filter elenment. Pihgterably, the filter elenent includes a central
core nenber; said rolled construction _conprising a wi_nding of said at

| east one sheet of corruddtled eachpf gid futes a‘é}ﬁaa%éftc?ngﬁ’oﬁ@g'ﬁdﬂ&ﬁ%t sheet of

non-corrugated nedi a around Saﬂg%gﬁeﬁﬁe'i@iemeﬁp ¢ BRIDEH 1 sbdohdSgid central

core nmenber conprises an el ong ., non-circular —cdonstruction; and (ii)

said handl e nenber and sai d cepriigh adjadent fRsalEfiltéretentdht séddhe gndl |
si ngl e-nol ded construction. In another aspect, the disclosure describes a

system including a filter(B)ar reeingtademes of ssid Byics being opgt stshiddirsteod AUG 2603
2a (b) comprising: an apparat ugorggﬁ/w@segleg%ioosgag sal _s%cgl?c{.'enadnpdorgm%um’ and

and
(C)  selected ones of said flutes being sealed closed at said
first end portion and open at said second end portion,;
and
(b) a handle member proj ecting axially from said firstend  of

said filter element to permit manipulation of said filter element.

The handle member is sized to accommodate a portion of a human hand inserted

between a portion of said handle member and said first end of said filter element.

Preferably, the filter element includes a central core member; said
rolled construction comprising a winding of said at least one sheet of corrugated
filter media and said at least one sheet of non-corrugated media around said central

core member;

@) said central core member comprises an elongate, non-circular
construction; and
(i)  said handle member and said central core member are an

integral, single-molded construction.

In another aspect, the disclosure describes a system including a filter

arrangement; the system comprising:



‘a filter element is operably installed in said duct of said apparatus;

said firlter elenent having opposite first and second ends; said filter

el ement conprising a plurality flutes; (i) each of said f|Ut§S h 14?9 a
first end portion adjacent to said filter elenment first end¢ Gt 288k ond
end portion adjacent to said filter elgnment second end; (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 a handl e nmenber

secured to sai ilter elepent.. In still .ano o t he di scl osure
describes a rre'(tj(ﬁi)d. fa&'a@@ﬁﬂﬁ}sgﬂaﬁl&g(&ﬁmfwgv?%? %'g%éd g?@&é%ﬁ%avi ng a filter

el ement instal lgyl i n AesidmentiedREdbly nbRllkd i Qid @lce BE&Hid bppekataes opposite
upstream and downstream ends; the filter elenent "having a plurality
flutes, each of the saidifike chemvinhaving dppasite Sred apdsecodd eads; said fidter o t he
filter el enent upstrciam end, and a sg]gor%gﬁend portion adjacent to the
filter el ement downsHFBEHhCEMATISING 2PAUARY IGHes of the flutes being open at
the first end porti a L hiNBe §8e8REd SBRioRAM a0 safd sel ected
ones of the flutes ei ngé%g}ilggg%&gltlét He‘h'?%rst' endEporoti o}r?s an%lsopen at the
second end portions; (b)filghakmengfiest bad)dhé asewndedd portiohedfactrites el enent ;
and (c) pulling the handle to renove the filter element fromthe duct in
the system In yet anot Heid ialigetament peeopd é8diosur e describes a nethod for
installing a filter elengRt c 113,09 ¢ @i HAYS l;di ng a
systemw th a duct; (b) pr@ Vi dgtgir%{eg% ?ﬁg?%%ld;lenen%ggﬁ%%g%%%g ﬂg.%)t%\é&sii te
upstream and downstream ends;potid atdedlbdelt af bdid e&oné asdp@tiohndf | ut es
having a first ‘ :

selected ones of said flutes being closed at said first
end portion and open at said second end portion; and

) a handle member secured to said filter element.

In still another aspect, the disclosure describes a method for servicing

comprising:

(a) providing a system having a filter element installed in a duct, wherein
lthe 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 portion adjacent to the filter element downstream end;
selected ones of the flutes being open at the first end poﬁions 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;

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

{c) pulling the handle to remove the filter element from the duct in the

system.

In yet another aspect, the disclosure describes a method for installing

a filter element comprising:



‘end portion adjacent to the filter elenment upstreamend, and a second end
portion adjacent to the filter el ement downstream end; selected ones of
the flutes being open at the first end portions and cl osed a r§h~ " Zggﬁnd
end portions, and selected ones of the flutes being closed at " t"He’ frrst
end portions and open at the second end portions; (c) grasping a handle
secured to the filter elenent; and (d)2kusing the handle to orient the
filter elenent in the duct in the system Brief Description of the Draw ngs
Fig. 1 is a perspective view of one enbodinent of a filter elenent.
according to pridyci ppRVidAg & Bstddl KB qwdt;scl osure. Fig. 2 is a schematic,
perspective view of a portion of the filter nmedia wusable in the filter

el ement depi ct efb)i n Pioyiding a filleraietmeny inaduding ppposite ypsifearhandpr esent
disclosure. Fig. 3 ig a front elevati view,of. the filter element .
depicted in Fig. 1,33‘55%%&;8 Waﬁ@iatl;])‘ftﬁ%eﬁcfll?fﬁ‘[ée ﬁ?t& AngE Stosur e.

Fig. 41s a fragmentgg be?gs&me‘rtﬁemte}a&,ﬁ&ﬁt%@&eaﬂ &4, 3hg @Bedhlier nat e
enbodi ment of a seal nehber unt e(? on the filter element of Fig. 1. .
according to principhdportién hdjecent osthafiltel dehasdownstreayn eifid;isslecieper specti ve
view of a second enbodinent of a filter element, according to principles
of the present discl @Rl therflyes bpingopenat therfirst qudportipnsrang closed &g hat uses

the filter element of Figs, |.and 3-5 cor di t rinciple f the
present disclosure. ??6911‘} ieh}s, g, s¢iqe %%85%#&6%%@55%‘?3 ag-S
Attention is direct efleifstehd poltion§ it ofenif tiit REERAGRoYGons! €W of -one

enbodi nent of a filter pack 8r filter 'el enent 10. Preferably, the filter

el ement 10 i nc{chdesghspihe s hagllorsdiumd 1@ thedilbmetinensyaatiem 14, and a seal i ng
system 16. The filtering nedia 12.is defsi gned to, renpve particul ates from
a fluid, such a@ai r‘,‘smgag@é’%ef%‘i’%ﬂwt HET elomedt nige duetiia thesysttile handl e
system 14 is preferably constructed to permt conveni ent mani pul ati on and
handling of the filter elenent 10,

Brief Description of the Drawinges

Fig. 1 1s a perspective view of one embodiment of a filter element.
according to principles of the present disclosure.

Fig. 2 1s a_schematic, perspective view of a portion of the filter media
usable in the filter element depicted in Fig. 1, according to principles of the present
disclosure.

Fig. 3 is a front elevational view of the filter element depicted in Fig.
1, according to principles of the present disclosure.

Fig. 4 is a fragmented, enlarged. front elevational view of an alternate
embodiment of a seal member mounted on the filter element of Fig. 1. according 10
principles of the present disclosure.

Fig. 5 is a perspective view of a second embodiment of a filter

~ element, according to principles of the present disclosure.
Fig. 6 is a schematic view of a system that uses the filter element of

Figs. 1 and 3-35, according to principles of the present disclosure.



"particularly during servicing or change out. The sealing system16 is
designed to help create a seal between the filtering nmedia 12 and an i nner
wall of a duct. Still referring to Fig. 1, the filter element 10 is
~configured to pernmit straight through flow. By the term "str@ifphtl3 AEBugh
flow," it is nmeant that the fluid flows directly through the filter

el ement 10, entering at an inlet face and exiting at an oppositely

di sposed outlet face, wherein the dire§tion of fluid flow entering the
inlet face is the sanme direction of the fluid flow exiting the outl et
face. For exanple, the 2 6 AUG 2003 WD 00/50153 3 PCT/ USOQO 04575 filter

el enrent 10 defines a first end 20 and an oppositely di sposed second end 22.
In sone arrangenents, the first d 2l0 i1l .correspond to an upstream face
or end, while the second end 22 m&gﬁ&%ﬁto a downstream face or
end. In certain other arr@ggensnts, the first end 20 can be the. downstream
end, while the second 5 end 22 can be the_upstream end, The straight
through flow al | ows @d&n4en isidifrctedtolis: he Fig-rlsie agempedivendewof one he second
end 22, suchibbdiffent 8 fikdr Habk BRL ddifiedti1bf PRNCEEP thd Affed il §89 20 1S
the sane direction of air I's exiting the seco

Strai ght tinchbughfiltering madltlél:-nshmaﬂle ssaﬂ&mé‘htmvei asraling systerad6bdhence in the -
gas flow. F FIG ,2 chenati c,

per spectlvghgﬁxgéh%&a l?felgr]rgér/l¥ rg&&}é’;ﬁ?‘h a’{r“%r% 5w %gulgp%lf z‘ﬁsélhf of certain
preferred pading theaph ehe filtering médui lférTh@hatdﬂemﬁstﬂﬂMI’m]mefdiabijn Fig. 2, a
fluted constructi eneral.ly desi ghate 2 Preerra t he fI ut ed
const ruct i 8P ‘é‘eﬁﬁ%PﬂB’ conyemy é?afﬁa%amn%f%@ﬁpgaﬁgi Higs et Woural ity
of flutes paficalatly dufidg seroicblortBangeldif. Fhéseadin@ QeI dBHONE 1ot WO
sections oé t he face eet 132, at, 132A. (depict ed on top of the corrugated

| ayer 15 1BYP CEte apeal ey f&ieé‘agﬁéq%%\)%ﬁ!éi%mnﬁ@%’é@f Pyl 123).
Typically, the pref e'Shﬁ(i'efeFBi—CEt@FiQnISTtl’iéﬁlftérQ[brﬁ@lﬁ 1'93?5'()ﬂf[§u?&ft%g%ﬁﬁﬁnt S

descri bed herein will includ "corruagt ed | ayer 123 “secur to the
bot t om facétr@ab@brmbﬂowwﬁ-mtmémg stigight fwaugh ﬂew 'St isuseand thal 8% fluid a r ol | ed

constructi I d {. t he
bottom facgegﬁgtéregt{\p%ﬂ\ﬁh ml]é/\‘fég%/reér?&? %b%,ﬁ%,?ﬁg %tén @;&r ﬁaﬁg?ﬁe@ QT{m‘h 493, The
20 face shepposily disposed ouflet faset wherein thidiremiomuefdiuwd fibayentering tﬂemlat ed as
1327 11 SRONCeREmd WIELRICAnE Al ARG LRSS 1R 'Sitler A2 PO hakitaE o © 1he

sane sheet




“When using this type of nedia construction 125, the flute chanbers 124
preferably formalternating peaks 126 and troughs 128. The troudyis AUG2#03nd

_peaks 126 ayxogeishe flutes into an upper row and | ower row.
particular 25 configuration show in FIG 2, the upper fl utg&s:{]?fgmmﬂsute

chanbers 136filttodedemt] Otdefinetonfist ee@ a0 andlan Whpdsgely dibgosehasRal $nd 34 havi ng
their upstream end cl osed thorfm t hg | ower row of flutes. The fluted
chanmbers 1345YPeaT{NERENESy S Lrst ere 20uillomgsnond te matupsiream gacg operd.i on of

the upstream,and t@fsetdifd dndwhanifelonReord e afdd%ﬂgﬂ%%érﬁ orend %g%ari]r? second

facing sheet 132B. Simlarly, a second end bea cl oses t he downstream
30 end of al PEEnaTanggmentstths fizsgend R canhe theydvewteahent, whide fhiersstordnd bead

138 and condy »€ re . strai ght on | partions, of the nedia
constr uctssie 0 n&%Z"S", gb?l{eb\%g{?guéﬁ%ﬁ%te?‘ﬁg Trfh %os%aléhg{hfr%‘%‘ﬂrho‘ﬁﬁﬂﬂws Ef° gootf]%w §8t ens,
the first enthedusiend 38 ang ekivtie sstomal ght 22 s6ehMHE RO AreWd6F thO 25Rod into

PCTf USOCQO 045 er _deviates.froma pQsition at, or near ope of the
ends of the t%lgéilr%%g%?]g;{srt&lgfs?xg%glrigg),n %ﬁ}]? @eﬁﬂ‘ﬁ tﬂ?éd%ﬁ’&“@%&‘eo"@&%ﬂdﬂ@ 4% both
-strai ght andSmeypkrthieyh Abespate@sican pakict Y eridur®of ARBHleAREnQhe ERENH/AdS of
the nedia construction 125. Wen using nedia constructed in the form of

medi a construction 125Atterfioflt have dits@ed HIG. Qen:@@.:itsl&cﬂemawge@ﬁecﬂbé ’
enters the flute chanbers 136 as indicated by the shaded arrows 144. The

flute cHinbeview 1dsmonaivasingies pringindes efopestids of dBtanppreferreiheedinfisabledn @k f 1 ui d
flowis not rmtted.to,pass . through t he downstreamends 148 of the flute
chanber s 136E[ﬂ geé(?%ﬁ'fgl_ggf%é#Bregb\/gﬂ?é?r'éaﬁ]ﬂé‘ﬁscoﬁf@cﬁ% 1egssrdy Wysigpiedacond
end bead 140122TipesretpNethe tRdThidictisy 185 [ e fluting
sheet 130 or. 10 face ghegts 13?2. AsCltgﬁz u%f%ﬁd%%rie)%%ﬁegﬁdé%gggg%mtnﬁr ough the
fluting shedwrving@ pduralityed fluché@4 and 3 Facetshest i B2i The BIG | eanmediigentdshdd-er ed.

The cleaned fluid. is ttgdi cated by the_ unshaded arrow 150. The fluid then
passes t hr od§f SEFERT PLIE f3ch shase £ 22, 2843 Arcpirieden/optoh dierconpeated dayeends 151

| d f4l d he fl d
go(r)éte r Létgioon1 z?g%&m\t/\??%]t(%gﬁéégﬁﬁbg‘ﬂ&\g&?’yﬁ%ﬁ%% ers{%gt P{tf’icgltl%?]g%&fzfeﬁ?@ can 15

f1 ow t hr oughnddiecdnkmiotidn S b6 @tedin QrrahfendmpR®isclR@iHgE S WER Inch3RAne OF | over
facing sheet 132B, and into a flute chanber 134. Typically, the nedia
const r uct i ofOTPEAKH lpyerd@3 secaadte thebritonh e whash 8328 .0 When msiag tiaik bredia

constructio fil.lter..media., Wien this. type of media is selected for use,
the media c%ﬁg{nfuﬁ{é%r} g}‘r’? ‘ﬁg"@?decﬁaﬁt&bﬁi‘)ﬁc‘lt b%’é“sauﬁ' Pﬁéng’ﬁé@““afaf%ﬂr"@@ﬁﬁ‘@hs 123
that the bottom face sheet 132B will cover the top of the corrugated layer 123. The
20  face sheet 132 covering the top of the corrugated layer is depicted as 132A. It should
be understood that the face sheet 132A and 132B are the same sheet 132.

When using this type of media construction 125, the flute
- chambers 124 preferably form alternating 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 form flute chambers 136 closed at the

downstream end, while flute chambers 134 having their upstream end closed form the

lower row of flutes. The fluted chambers 134 are closed by a first end bead 138 that

fills a portion of the upstream end of the flute betwéen the fluting sheet 130 and the

second facing sheet 132B. Similarly, a second end bead 140 closes the downstream
30 end of alternating flutes 136. In some systems, both the first end bead 138 and second

end bead 140 are straight along all portions of the media construction 125, never

deviating from a straight path. In some systems, the first end bead 138 is both straight



20 secured with the end bead 138 to the bottom face sheet 132B (as shown in
FIG 2, but wthout the top face sheet 132A). In these types ¢fg %bo 2003
arrangene oolshzmedia construction 125 will include a | eadi 2& e at
one end and a trailing edge at the opposite end, with a tod Y4 4F>"8dge

and a bott ony§ abey @Evﬁgsg Erofixd E&Qﬂl&gat%?hwgﬂe bffhe eh&%tﬁ* tﬂgﬂ%ﬁﬁ ctoﬁﬁd BQQZ 5

edges. By the term"leading e I's meant the
initially tdr’lﬁ,edhllfrthﬁetdoed en@bcztd I4®as both sir&ohﬁazﬂrneadjc&@&ﬁﬁs fiddn h pGsigemt er or
core of the rolled fntgtructlon The "trailing edge" will be the edge on

the out si de 2bfF 1RGP lagends i dhe Media sepstrugin® Snpl eti on of the turning or
coiling process. The |eading edge and the trailing edge should be seal ed

bet ween the corrugat S herhesang n2diagoustiuated o tHedmmh af medlaeehstABAR; 1p%f or e

wi ndi ng he sheet Inxbt?l é coil, in these types of nedia constructions
125. Wi ol duid, sue 6‘%%5"61“&”5 the fluteshembgrspisors indicatadebiseal  at

the | eadi ngy f 00/ 50153 5
PCT/ US00/ 045*%%%&8?%’5"3‘23@ Thelfihs Pibelk s hiFe el ot B IR BRGS0 O

or sliced all‘belgnﬁltdredlﬂuﬂrﬂovpatﬂmt p&fnﬁﬂd:l 00 Pats tpulgh ehd Rivisebah ahded@est o the
bottom | at er al fromthe hottom |ateral edge to the top |l ateral
edge) al ong% f}"lt%?l@nl@zls *%rbﬁcwcéh%éW@H@@?ndeSmrghlesad byptbe mtcofdr apex)

f th k l.i,ed bet tt f 5 sheet
2328 and  nerepeadd 28, THRTE AL Ble%s BB S Reperd Brcteb s Aiierner 1Ser The:
sea] at10 t hect Eiddets 132, ©Ck0Be GAMI: 6] ﬁ&ﬂ'}ﬁ%e@ﬂﬁ‘&&@ﬁi‘f@ Mtlﬁcp?}{egﬁf%ro??&%s of

form ng the seal] at the |eading edge. a nu ferent” types of
seal ant mmtsdsédhﬁ(ﬂwdlelcfmngi ort fileeget. éfémlcmanahﬂuldsabﬂd&:amtb@ﬁhal is a

f d H B. Full |, M t
ot 11 ed DRmATE R aLAT ohie AR Hanmiess throksiutan lissichgnbére | A OYRCH
construct i ofayt2eir uﬁstr@?ﬁﬁ egﬁ pﬂsélhgeq Wﬂm&o%ﬁ;gm de r@l&lréal}lg (1{{\]40% the

construction 125 into a ro cons ructi on as the

filter el enériflukd cohstRlcGon 122 AWidf the tynTEfiratdy Shewh, tb@umﬂéﬂe&ma%ﬂ or roll
t he gl a. _For exan{) the nmedi a construction 125 can be wound about a
center oreﬂ%thTBPEIb hﬁé@“’él%ﬁ%ﬂﬁot@cﬁpmﬁ#@%mﬁuﬁt Pngr leveb éacirfeor Wi ndi ng.

15 I n const t{isA nt 10 typically, a single faced filter
medi a, suchghggI |%t Ielpfhliedd%'gﬁ%f EE 1s3trat ed in Fig. 2, is wound around

central core 30 (Fig T |‘n a COI| or spiral pattern thereabout. In the
enbodi nent shown, the e\JEJ‘F%’ ya3ghe media copsiustimul 28w ldicpnepiredengdhgsewoundn ot her

enbodi ment sy, f5A¢a tAIR BAstARYioR S filter media. When this type of media is selected for

use, the media construction 125 prepared includes the sheet of corrugatiohs 123

20 secured with the end bead 138 10 the bottom face sheet 132B (as shown in FIG. 2, but
without the top face sheet 132A). In these types of arrangements, the media
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 of 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 coil, in these types of media constructions 125. While a number of ways are possible,

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



“circular or non-el ongated, such as square or other shapes. Wen
manufacturing the 20 filter elenent 10. the layer of nedia 1 i epiiiel y
~attached tgd fsoere 30, to block any gas flow between the 6 §4 nd the
first coil or spiral layer of nmedia 122. 51 n preferred arrangenents, the

core 30 ext entsighthe skeset i 22arikthabotten Gich shedh 187 afeidut 61 sIREEABAL a 1iBe Bet ween
the first end 20 and the second end 22. As wll be explali ned in further
detail bel ovpath gxtendingiramghetoprlpen] edgsdel thediotiom latera] edges(08dradb thcrbottombe s

r. ahove t first end 20 to

| 0 e . _
Cooper ate. w P4 e aath B0 Jeel it hhaa AU fofiny sacdbiiad: duasialist such
as the fi| ! gloiRl(@raek) ddhe ok 126y BkAE) dARRORGEOHI dordBmE Qo e Lhat the

out si de periphery of the elenent 10 i5s ose ocked 1n place to
prevent the shedttld2Beahd thershedt®@f tomngationd 128 Aigng hhéineonpah af 8N, TaE k&l ¥ of
ways to accoggl i.Bh t&,,i;' In sone applications, the outside periphery is
wrapped wi t HAUHERE fies §An g Jermed pralogishiniodhg prosges of Eumingsthg serdat er ous,
adhesi ve Lokl AdgoeS bk G: n. adhesi ve on one_side.. Wen this
Fype of I ayar o vee s ML Bt ot bt 3D 0T il P SO 5P

const ruct i onhek® séalgone nyibietnAgrialriela Bod fdkle@ s2AQR WRIHW BOAIBBRNELIILURO 6
0/ 04575 prevents the fluid from passing through the outside periphery of

the filter d@RsMineesptinidendfiechider tie denignation &iIgfB82.t hr ough fl ow t hr ough t he
filter construction 10. In sone applications, the filter elenent 10 is
securedlfn its rol | ed Wohenstingitiingdidgonseadtiond 2§ Hemby 8k es@d eglgige of the
medi a construction 125 wth an 5 adhesive or sealant along a [ine 160 (Fig.
1) to secur &YTFR IFFEiP Y mtife corstupiionsl ASsnigen roled sanseueiontaf &lter inedin,

el ement 10. otz pelt be applied algn e line
160. Referr isﬁ(g{aasgg?ﬂ}?%%}?ﬁagr&q?gfﬁg{'g “the %?t%gggéwcﬁapg’ggﬁedgtﬂgﬁg ng()lt & ‘
filter el emedia Foresample; e bdladfonstietib® 12 NOmBOSRNASBbHA L ARY Ef’rel%@
circular, due to the 10 geonetry of the volunme that the filter elenment 10

i s instal | e@ Nihehilementito providarempeiing nonbe direminding. certai n applications to
have a pgn-circul ar cross-section. JThis cross- sectjion permts a relatively
gﬁﬁﬁ&ﬂ&‘@ P

large ambunt of nedia b &ORUSGIRE {10, tgeally, a single faced filter

media, such as filter media 122 iliustrated in Fig. 2, is wound around central core 30
(Fig. 1) in a coil or spiral pattern thereabout. In the embodiment shown. the core 30
is a noncircular, elongated member. In other embodiments, the core 30 may be
circular or non—elongated. such as square or other shapes. When manufacturing the

20 filter element 10. the layer of media 122 is securely attached to the core 30, to block
any gas flow between the core 30 and the first coil or spiral layer of media 122.

In preferred arrangements, the core 30 extends the entire axial length
of the filter element 10 between the first end 20 and the second end 22. As will be
explained in further detail below, in certain preferred embodiments, the core 30

25 includes portions that extend or axially project over or above the first end 20 to

cooperate with the handle system 14.

When using rolled constructions such as the filter element 10, the
system designer will want to ensure that the outside periphery of the element 10 is
closed or locked in place to prevent the filter element 10 from unwinding. There are a

30  vanety 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



volume. In sone preferred constructions, the cross-sectional configuration
of the filter element 10 will be ob-round. In the particul an engeglizight

shown in Ry8¢odorsid the filter element 10 defines a cross-s that is
racetrack shaped. By "racetrack shaped6" it is neant that ?’ﬁ:éjf(?%qog}s

el enent 10 piebérnethe dlSPRbeigasilehrnt i0oRnde BeripiRPPOsit BIRLELEHTGHAT end
y @ g

42. The sem circul ar ends 40 and 42 are joine pair of stral

segnent s 4410, sgintpining smight-Buougbrfiowy theoughrthe fitthecdrstro@ioneloement 10 wi | |
include the 20 handle system 14 secured to the filter elenent 10. The

handl e system 14 is preherapliyationd e Gidtesdemps: B 5309881 qisaspeqmodat e a
graspi ng ‘force applied by 1[.1)orti ons of a human hand. This permts

conveni ent SPRATHEHPRDLY SRalmgdbEaiting edgecf thetedificbngructbie h2hvithGn

articulsarl [ Vi.Ci ng,.or n out. In preferred tens, the
IEland: eugystéér%g#‘zé ‘?}gsesect\tja:']%qlf é{glglet W@E}éﬁpﬁ? SCoUEe ffg,tfaéwgr?dsﬁatshs oytsidei ng
force appl isefateofithefiandte 6! B5 ddmid b bk Bﬁlkcﬂlaﬁeﬂ fh9 58 ap;?lﬁééll Jrl]&%lr force

applied to the filter elenment 10. In nost preferred syst amd| e
system 14 \ih¢lin6Gecured to the core 30. As such, portions of the media 12

will not need to havlg bstructions or other connections nmade to
acconmpdat e a handl e %fg’"s”cn&ﬂgiw.m§GB-'I1I61QOW%@F@SEWPmﬁaiHh&mmfbbe §beured .to

the core 3Qidrerd 193¢ h&i%ir@ﬁlar.v‘?vﬁhﬁ]g O RER % cdulfpd AR5 g%{és {oletgl]ald' may be

gl ued, attached w th nechanica asteners such as screws, with a

t et her RecRgamswy oftheryedyme thabthisdiigr elemensi @ in ibdtabied wiithid, Gidie samegengat e

rod pivot al : Lae - . inge or nechanical fastengrs to the core
3 0. 26At vﬁ%‘é&%ﬂ%gﬁ%ﬂéﬂg%@f&%ﬁﬁ% ¢ ?fl‘”‘?bﬁ”“fre&%‘%lﬁ-eﬁg@ FRSSFi g. 1,
the handl e sestonawrmits inelotielphirdd anban of arddidior®Bhoshaun oic@uﬂeﬂi gafpl with
the core Slefn%rtlpl% in%ft he E)ref erred  enbodinent shown in Fig. 1, the
handl e systom 16 s SIFEETaS CHSEEHANS: B SeosswpackionglifenBawiatign of fei s si ngl e
pi ece nol difiigr glement K) edpedbierbund: OAMEO bRty RRBHLBE I BbwD 1 2PH, #ssenbl y.
Pr ef ergbly ;@g handl e ys{_em 14 includes an aperture 50 defined by the
core 30° anSPALE N AP idetRs raTSoRRon eat dbraserack shapedr Bai'racptradker r ed

S;;:P?:{T?R'Sﬁe;pﬁg,hﬁ 1BRRIhtHhet B fIRFLIARR NP o AR 9L % ARG L Ur €
Opposite semicircular end 42. The semicircular ends 40 and 42 are Jjoined by a pair

of straight segments 44, 46.
In prefer_red constructions, the filter element 10 will include the
20  handle system 14 secured to the filter element 10. The handle system 14 is
preferably constructed and arranged to accommodate a grasping force applied by
portions of @ human hand. This permits convenient manipulation and handling of
the filter element 10, particularly during servicing or change out,
In preferred systems, the handle system 14 is secured to the element
25 10, such that a pulling force applied to the handle system 14 will translate into a
pulling force applied to the filter element 10. In most preferred systems, the handle
system 14 will be secured to the core 30. As such, portions of the media 12 will not
need to have obstructions or other connections made to accommodate a handle
system 14.
30 The handle system 14 can be secured to the core 30 in a variety of
ways. For example, the handle system 14 may be glued, attached with mechanical
fasteners such as screws, or tied with a tether mechanism. Further, the handle

system 14 can include an elongate rod pivotally attached through a hinge or

mechanical fasteners to the core 30.



core 30. In the enbodi nent shown in Fig. 1, the aperture 50 ?ng m
single 10 elongate slot 58. Preferably, the slot 58 is sized*“t 4ccotifiodat e

_portions ofyggdipess S hand, such as 3 or 4 fingers of an av
hand. The user may then insert his fing@rs into the sl ot 5258’9@3@%

portion 62 of the hand§ll syet@eckde FANG , FRMBHIAL Stent 2 ”E“t 10
Attention is diregcted.to Fig. 5. In gg;rtal n enbegsgl r?en mthhiﬁﬁm%ﬁ?

system 14 i rf@® @eﬂbﬁheww%lwtqgﬁ% vifetheors 3Q.hburthes, ia the pre&ériedy or nul t| pl e
apertures 7(-'9ﬂbdd?m%ﬁ'tesh3%‘?ﬁil?fm'i‘tth§ ﬁgﬂ\ﬂ(}e ﬁgstEHnQ6 1gmol@e%r 48 srlgo %lomgnr“%t!} han 3

apertures, 72, 74 I'n other e ere may

apertures, dhe spte,304 B@ﬁeﬂingk pisce Emiding permiteexppédichy mesve?ﬁc;nt ?Amlﬁzmhrﬁ@ are
circul ar 'na'?lﬁaagﬁe fyeferably, each of the apertures 72, 74, 76 have a

di anet er Iar ge enough to accommodate human fingers 20 and human fingers
protected by gl oves. Aﬁmémblpmhe Sardils' 96teddl 14 ehchides 28 apbrfurki B deFinedbyeal i ng

system 16 i s, sho si de e t| 0 e sealing system16 wll typically
i ncl ude a 533 %@88?551% E@é‘@pé’&e ¢ Bhe Intareain pesfemedry of the
filter el errantangé}nedtﬂ tw&nu&rﬂmﬂtiﬁﬁﬁéﬁ fo nidhetiaRalsi @P;Ee’rtt@%g&zﬁra'uﬂ ke a

seal nenber defining. a circular 25 cross-section. shown
in Fig. 3, tA¥ " hespeedioonigheprds Fig 1 ILthEtmpiucb Yrioskdseetsingle | n

particulgr, ei’or@%%l@t%’SC'PrrMﬁ/r {Hé ttﬁrﬁqts fsizla%?c{ ac% ﬁateépfoorflﬁggfy {‘ﬁs'gféjes a

surface that i s substanti al [2) SI
el ement 10. IFhérsuch as Hopt 5pgers Dﬁgl fteamgpem@viarehemeln di thla glsﬁ’rmay dje@Cihichchit r om

the band 9 e flan 94 w | ically deflect
and angl e tgm )élg%ﬂ;ﬁ tﬂégg{)ﬁgﬂgﬁ?}f %Pﬁ%gr‘%g}e}z’ggh YKl 4 8 )i%FF type
seal . Fig. 4hdfitersieragred0an al ternati ve enbodi nent of the seal menber 90.

In Fig. 4, the band 964 .oriented begowthe projecting flange 98. In this
embodi ment, when the fITREPR BBeKe l9 4189 |Iﬁ§t‘ilaf|ﬂpé&1h0ﬁllr96@&d e hendde f | ange

5 e ks e s kgt 6, Ul s 20

- Addi tional V Of iRt ghasib it Fig 05 cheredepie moge than Brapeoupendl. g,
Cantited, S TEITCr e e TR Q80 2B ERE 4 At o o,
" whi ch appl i ehthegpertures 72, 74, and 76 are circular in shape Preferably, each of the

apertures 72, 74, 76 have a diameter large enough to accommodate human fingers
20 and human fingers protected by gloves.

Attention is directed to Fig. 3. In Fig. 3, a sealing system 16 is shown
in side elevation. The sealing system 16 will typically include a seal member or
gasket 90 secured to the outer periphery of the filter element 10. In some
embodiments, the seal member 90 can include a seal member defining a circular

25  cross—section. In the embodiment shown in Fig. 3, the 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.



is herein incorporated by reference. 5 B. Exanple SvstemFig. 6 Attention
is directed to Fig. 6. Fig. 6 depicts and exanple system 100 that &h&e
filter element 10 is usable. The system 100 includes a appa@af ubll164%3 such

as an air weeawssissl i ke a shop-vacuum or other simlar appar af;élﬁfusdwﬂﬁs-,s
apparatus 104 wll typically have a nmot & 106 powering a fan in order to
i nduce a vacuum 10 t heAdditooaighiewThéfiftet dlenem|l@npaticpified anchgehmspal | ed in

a duct | 10, w .seal er 90.creatin seal between the
filter el emcﬁmjﬁ%lg%gsléﬁ%’ Yt %.apa‘n‘éa“oﬁ SH%IQU'B e‘e?#%‘i%% eaifidem i s
descri bed i M'Fieer fademdiadentendly, "aHsd on @t saldeJate IRESRE. ARPA h%{cgﬁ)& seri al
nunber 09/ 25 ﬁ 02227 entit]ed. "Air Filter Arrangenent and Mt'hods”, filed

the same dat'®HERSRFPROTAGHOXFHERIGEpl i cation is herein incorporated 15 by
referencg. In operatiog, gaExarEﬂQSvéénPQ‘fié_iPcm ate laden air is drawn into
the apparatus 104 as shown at artow .- The gas then is drawn through the
filter elenment 10 andAt¢mieAdeduecipdie FieubaFi. fakepiets anGlexamit wktemoroogas i s
t hen exhaus 1 t.hrou an outlet as sh t arrow
116, i somt s ARG bR ALt o WARLAR RGeS p8Pedust Fhrus
prefilter 1B8anguckeaasr bkesd sop-wacuwse beeter sipshf §aatBis. the dpphdagis 19k ement

10 to renove,. . contam napts or. dehris from the incom ng gas 114.
After a per?‘ggq%ql&ﬂg}gga‘ieﬁén?ofllg PPENRRE fapgn\grdsr tpdndyce 8 vBenuser vi ced.  For

exanpl el0wheleréth@uzhl (TR fideeBRAend 90 BAC BRSNS 086k 218 \Lﬂ%fh%qgﬁes a hi gh
25 restriction ingﬁ the system 100, the filter elenent 10 shoul'd be changed

out. This cZFMUsE dsrHatBe 2asealddihegvesrcthe filter ¢lomentf 1 Gdned thppactdl Gs Ob84. The
handl e syst ; i: £ 1, 1 user's hand. .For npl e,
yst eanfle @)ﬂ_tﬁ&@ﬁ Ry BE€m3E @E%ﬁ)&&‘lﬁ & dilﬁé.ocrogmer??lﬂé &s%?efih@)%

the user's fingers wll pehetrate the aperture ore 30.
The user wi Prieptanplisgiéon scaiabuimberg0%/35 ce2Hantiddie "AarRihe Adandehehr sidl |

transl ate i QifLsP i C the filter. element. 10.. 3 . 30 When pulling
the filter gf errer%t’uﬂiﬂ‘@%i t %B{éeeagalté)%fﬁwi“g’ BIOHUAD BRRNGEEN tSHerein dicorPorgeding

the fillter byesferencd0. The filter elenment 10 is then renoved fromthe

apparatus 104. The el.enent .10 can bE cl eaned and repl aced, or the filter
el ement 10 can be di spBSBYIYF EARPUFRAF RREruinierlrden aveiwdraves withei | t er

el ement. Toagdaeains tdead tHotvarat@b@eNt4. 1Phe dehentl QRRIN th%ﬁ@;hb[ﬁe ffidented such
that the fl \‘lel%ren%ntmfé anl ngan%geor} pléjuptisctugaetg1 1r1n1atetcr3]rc.i (%Laene?:lralirecg'tgis 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 transiate into a pulling force on the filter element 10.
30 When pulling the filter clement 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

clement 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



35 downwardly. The user may tap on the downstream end of the elenent to
dunp out 2 6 AU 2603 WD 00/50153 PCT/ USOQ' 04575 9 the collected

contam nants, dust, or debris that has collected within these flutes. The
pulling force required to break the seal 112 and renove thkﬁelﬁé!me?ﬂ%lo
fromthe duct 110 is |ow enough that it can be done by hand, For exanple

a pulli ntﬁ?%’fs&]és no greater than 50 | bs (22.7 kg) typical F’(}T’P§°§’§45f§1at 30
| bs., (13. 6kgé and in some arrangenents | ess than 15 |bs (6.8kg). wll be
requi r ed therqdedtqd compmispRipeist, orgiehrishat Baspolestsdayiin félpaeéhrteﬁ nThelEgspar at us

104. Thi ?orﬁ@ﬁéq&l&d t6IoHR%k thY sl BIRhMEnioNethB 3RAkR 19¥heH ddbt aneks tdts&toﬁgmg t he
elenent 10 into the duct 110. The elenent 10 is inserted until a seal 112

i s creat dit BeMyReeions Pehaadc Forexmpin g nuflise forpe rorerete than o0 1. CHH@ user may

then | et 1GhaQy 1:£hRA8est N8 cRANEHIEn Sohsd £12h eﬁta(ﬂesﬁh(aﬁ?% 1ol §g8pPoOrt to
t he appa)ggkt ug 104. C E(Qarrp?e Mat eri al s %’éln | ow ng sgsc?{l%gn provi des

certain é‘?&’é}ﬁﬁﬂe materials that are usable in the arrangenents and

constructions descrinbaferRRhRhiN0 fdyiBdn Ht&&lﬁtumh%t R SppdaRI164. THEmEY bd er
media 12 can be cellulose nmedia with the follow ng. properties: a basis

wei ght oflosfRyirasging fhsdapdipgygtepy 14 3(1@415‘?’“@3tf‘i‘?)"lem%‘“tlaiuﬁ‘k%ééddto afsut 0. 010

in. (0. 2%1emaht10fi Mddrid untid @ em a1 & bteme@set@&eute ddt T10/a0 the Gferfeidment 10.; pOre
size of about 62 mcrons; wet tensile strength of about 8 5 Ibs./in (1.5

kg/cm); BbFuter wey by leheqrielgrse thspandipsysigmrp ﬁéd elpsedbrareessporpiithq 159 kPa) .
The cel | yppsusmedi @ can be treated with fine fiber, for exanple, fibers
having a size (di arreter)E of 5 mcrons or |ess, and in some instances,

submi cron. A vari e be utilized for appl i cation of t he

fine fiber to the qﬁéfo@owﬁ@@&tlaﬂpﬁvameaaﬁta@mﬂéﬂa@ﬁamsttaeétsalﬁelmtﬁ@r
exanple, in U S. Patent 5 5%011895& colum 32, at |lines 48-60. Mire

speci fi cATFgemenieHnd FRpsaeons Eeinn SXher patgridds ateasably Nos. 3, 878, 014
3,676, 242; 3, 841, 958 fiRdtGhedia84 YarbeloellilBEOh IR Wit iete fINEHBIgHrdpnkef LHelCe.

Anot her alt rna ade secyet approach c rising a fine polyneric
fiber weB B85 %3&%6@958 %@grﬁ'?’tlét?att“ﬁ’geﬁ‘f %abfi‘t@gﬁpgb@ b ffigde secr et
by Donal gaeﬁablﬁigraspmw 20 Biin (rsttven/de;@t g@atlkMabthuTRé\nME&sr %vet twsﬂétstfeagpﬁct dlt 0

er rati e handl e

t he confi s of p ,
there is ﬁ%’ b& (r 4t g%’?" P@ﬁ&%refl% Weh‘tﬁ\f’f? ﬁ"e ?‘H@ QEF‘%F % psétlég e; and,
what par H‘h@tﬂll&l’osd’ﬁﬁéd&@&nlb& trdgalwittofimi ey, férltRarhpla&ivbds lh@thﬁg a fidghefetne fi ber

woul 4 b appl edunt il Lhe, Lesul |G TR0LR, SOnRtLURLLD Kot Paye e

application of the fine fiber to the media. Some such approaches are characterized, for example,
in UJ.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; 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, 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.



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% aver age, according to SAE J726C. 2 6 AUG 2003 Ti p 0@/ GOABE 2003

PCT/ USOOY 0457?%, ? s31he core 30 may be constructed of a mateni@lsfolddds Wil |
provide structural integrity and will not be subject to creep. In pre?erred
arrangenents, the core erial,
such that it is envi ronﬁgent a(% *Oylgérlfeecﬁ {lllgtg%gieel t% a?thgfr)\g%l (%%Islterﬁ%{rﬁfr eadily
i nci ner at abl einteghty apdmell B9 be ﬁu’qtdcuf@icrﬁgpth@rﬁfamﬂlaeramﬁslwmﬂi&bormiﬂéﬁ
constructed L AmIRA e RLAR kL GRie ol fhin KRR (RALYREORLEDfren APha @V 0N

I n addition, core pe constr uct e rom aper Boar d.
The seal nenb@pymlmrlwadbjememmlablgcﬂ"mom 3aincyfling tl@chﬁ@@ssﬂeml 1¢, gmtoeri al .

For exanpl I _ ¢ ng a
densi vy of° " apar SRS AE bty SB bR E NN HEAE, P IELARAG A8V 1
fol | owi ng sec@qr@ho prodliackesorstantpd o daxitpeprsbpastks and di nensi ons.  Dependi ng
upon the particul ar appiieahl AnePSd\ei RABRLAUES &3 B ALIRDSLRAR ar @

usable. The filter el enent ave an o “round or Facetr ae shaped
cross sect i onForpranme, dhdsetl anambendQ dae bo ppeisicted of pelairgthancdeyineatensidylof 46 can

range between_2-1{ 30 fb%siﬁ( sl - 25.4 cn), and in one exanple is about
5 inches (12. 31%?01%2%%;%%,[ mg}%tween t he opposite sem -circular ends 40,
42 can rahbye between 5-B0 i nExpmplgDimepsions76.2 cn), for exanple 15-25
inches (38.1 - 63.5 cm 45.7 cn.
The hei ght bet ween the ?%?Ow}ﬂ%&gg n??qugées%éé\nzplggﬁg%uﬁa%gﬁggH@%?élégh 2-30

i nches (5.1 -Dagndingpgon thepartierlangriplicaion Bttien ednetsucfigns, and ding8sians@rgusablad i n

ol mont i 11 provi de ot eac (ag-ge) Y RDs g bung M I8N 60 "L, 11
(4.6 - 13.9 mseytion. {Ie wewahq@vv@enmﬁomgsﬂgqtrmght segents 44, 49 c3n rapge meérlﬁ

: .UQI gﬁgeafsregnmiﬂég(éﬁg?gg gﬂ%ﬁ@ﬁ]o}ﬁg}%ﬁe 195%?5:&101?6}3?}%% e 3@5 geégt%%%eap by @
inches (1.9 - SOHPOélFF)SﬂmESlTCéﬁPGGIMﬁ 48,12 Cé&ﬁ‘ﬂﬁq‘@tmﬁcpob@héﬂd%ﬁ —76i2reh, fop . is
cm. The sl 0tex§§pké‘1%'25‘i':?ci1és"t§8 ‘11” 6@8% %%‘hﬁ%&i‘eeﬁ?ﬁﬁﬁ@@ﬁ'ﬁb&t ?@ml:l‘ﬂes AslPeBene -

129. 0cnR) for exanpl e between 3- , and in one exanple
woul d be The height between the first end 20 and second 22 can range between 2-30 inches (5.1 -

76.2 cm), for example 5-15 inches (12.7 — 38.1 cm), and in one example would be about 8-

20 12 inches (20.3 —30.5 cm). The filter element will provide at least 30 sq. ft (2.8m%)and
typically 50-150 sq. ft (4.6 — 13.9 m?)., for example 70-100 sq. ft. (6.5 — 9.3 m%) of media
surface area,

The handle system 14 will project about the first end 20 by a distance
ranging between 0.5-5 inches (1.3 — 12.7 ¢cm), for example, 0.75-2 inches (1.9 — 5.1 ¢m),

25  and in one example would be about 1 inch (2.5 cm).

The slot 58 will define an open area of between 2-20 in” (12.9cm? —
129.0cm?) for example between 3-8 in® (19.3 — 51.6 cm?), and in one example would be
about 4 in” (25.8 cm?).

Each of the apertures 74, 76, and 78 would have a diameter of between

30 0.75-3 inches (1.9 — 7.6 cm)}, for example, about 1 inch (2.5 cm).
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.




about 4 in2 (25.8 cnk). Each of the apertures 74, 76, and 78 woul d have a
di aneter of between 30 0.75-3 inches (1.9 - 7.6 cm), for ex e, @?out 1
inch (2.5 cnm). The above specification, exanples and data ?r@&?‘é@zﬁ i
conpl ete description of the manufacture aind use of the invention. Many
enbodi ments of the invention can be made.l2 6 AUG 2093: 11 A filter
arrangenent conprising: (a) a filter elenent (10) having opposite first
(20) and secoEd (22) filter elenent conprising: at |east one

nds; _sai
sheet of corrtgate m%rtajérfmger%e&‘?go’f‘ﬁ%?gj and at |east one sheet of

non- corrugat ed rredgag ( 132)ter SEmEML(®0) REH bsitOfise2d) atd sRad 12‘25‘@11@5?3& of
corrugated nedia; (i) said at |east one sheét of corrugated filter nedia

and said at |east one sfiééitentlement-comprigiggt etileasiding shest nficoatugatet ditet o

h oth d havi | | t id at 1 heet
of corrugat ea 1111 er  moBee TR PRl HASEb e R R g pEur R e g

troughs (128) form ng aoRédté@djhdbnt fol seides 1dabddhle shedoreaehosddd madig: f 1 utes
having a first end portion adjacent to said filter elenent first end, and

a second end portion afl} acesaid alesshiode glidet eff cosfugated filtsemedid and sid @B)
sel ected ones of said flutes, bein n.at said first.end rtion and
seal ed cl osed at said secondleéﬂdmgég%?%?on'ﬁwg@%ﬁ néal%g?l%gtgar?bggﬁ sai d
flutes being seal ed cl osed agachakickr ahd hﬁm%g@ol%r&hgmcﬁgﬁl; open at said

e

second end portion; and a handle nmenber (14) projecting axially from said
first end (20) of sai d@il t&id el least nte §hed) off wrpgatad filtemmedialcampusingf sai d

(L) cement 2 AL er Sseigemen aecord g Lo ol mE sl (3

flutes (124);

(A)  each of said flutes having a first end portion adjacent
to said filter element first end, and a second end
portion adjacent to said filter element second end;

(B)  selected ones of said flutes being open at said first end
portion and sealed closed at said second end portion;
and

(C)  selected ones of said flutes being sealed closed at said
first end portion and open at said second end portion;
and

(b) a handle member (14) projecting axially from said first end (20) of

said filter element (10) to permit manipulation of said filter element.

2. A filter arrangement according to claim 1 wherein:
(a) said handle member (14) is sized to accommodate a portion of a
human hand inserted between a portion of said handle member and

said first end (20) of said filter element.

3. A filter arrangement according to any one of claims 1 and 2 wherein:



human hand i nserted between a portion of said handl e nenber and said first
end (20) of said filter elenent. 3. Afilter arrangenent according to any
one of clainms 1 and 2 wherein: 2 6 AUG 2083 12 (a) said I?Etﬁg ﬁjﬁggent
includes a central core menber (30); said rolled constructien @ sing a
wi nding of said at | east one sheet of corrugated filter nedia and said at
| east one sheet of non-corrugated nedig around said central core nenber;
(i) said central core nmenber conprisesan el ongate, non-circul ar

construction; @&hd Eridfilies elemeaninclidpenprntraberre sampes 631 wid rdled nenber are
an integral, singl £E§U : J: {i IRA cordi ng
to claim 3 wherei n:cgl(la °§§?8&’Bﬁﬁ%’i¢gglﬁﬁ%&ﬁb 2 %EB%@%%{S‘%?%C%?%%
conprising a pair diltesertia andreidlaatcasiruge shédd of 4@)-copongresd hydia apand of

strai ght segnments (44, 46); said filter element cross-section being forned
a winding of said &fid%E8Es! gFfmeBRFet of corrugated filter media and said

at least one sheet (§f NQmaC@hHUBlEHABH! dniRUh daichieBAYRER
Atilter

non-circul ar central core nenber. 5. ar r angenent accorgf ng to any
one of clains 3 and 4 whendiugtiof;apdsai d handl e nenber conprises at |east a

singl e aperture (5Q), defi.ned said central core nmenber (30).. 6. Afilter
ar r angenent accordi(2 tc?algﬁ’ﬁ'lj‘ﬂmggn‘?ﬂﬂﬁg?‘ﬁ?alé8“}“@&%&5‘?61? §§eﬁlﬁfﬂg§al’aperture
(50) has an area of at IsppsimdldedeotstRicBoem . 7. A filter arrangenent
according to any one of clainms 1-6 wherein: (a) said filter elenment (30)

has a non-circul ar cross-section. 8. A filter arrangenent according to any

one of cl,ains 1 f [ udi ng: (a).at, least a first seal ant bead
(138) seébri né\ fgg?rc?%ﬂ%ggg%ﬂgg%oﬁgmgﬁoe%l%m)(l)? “ﬁhoeﬁ?m'corrugat ed nedia to said at

| east one shegd) of ssidrfilisgaletdni@d) Ras dcrof-deblidretomprisagepainbf @ador ding to
any one of clainms 1-8 wherein: 2 6 AUG 2803 13 .

circular ends (40, 42) joined by a pair of straight segments (44, 46); said

filter element cross-section being formed a winding of said at least one

sheet of corrugated filter media and said at least one sheet of non-

corrugated media around said elongate, non-circular central core member.

5. A filter arrangement according to any one of claims 3 and 4 wherein:
(a) said handle member comprises at least a single aperture (50) defined by

said central core member (30).

6. A filter arrangement according to claim 5 wherein:

(a) said at least single aperture (50) has an area of at least 3 in® (19.3 cm?).

7. A filter arrangement according to any one of claims 1-6 wherein:

(a) said filter element (30) has a non-circular cross-section.
8. A filter arrangement according to any one of claims 1-7 further including:
(a) at least a first sealant bead (138) securing said at least one sheet of non-

corrugated media to said at least one sheet of corrugated media.

0. A filter arrangement according to any one of claims 1-8 wherein:



‘(a) said filter element includes a seal nenber (90) secured to an outer
peri phery of said filter element. 10. A systemincluding a filter
arrangenent; the system conprising: an apparatus having a mtzr-?ﬂgggﬂg an
and a duct; and a filter elenent is operably installed in sai Qi sai d
apparatus; said filter el enent havip opposite first and second ends; said
filter elenment conprising a plurali 3 flutes; (i) each of said flutes

having a first eqg) porshidomicrdieafedinchidesakéhl nicmber (909 keiRed tofdnditerend, and
a second end portion adjacent to said filter element second end; (A)

sel ected ones of sai d pefipherg obedid filtepelamant. sai d first end portion and
cl osed 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 hand| qomn%%yﬁ%gyc%ﬁaﬁ? Iﬁftbldaﬂ' LAEnCHR T REm c@)%rggii@ir%)’s'[ em accor di ng

to clai m10 wher el sal ter efFenment further udes a central
core menber; sai da) pl whalppigtuehatinghesotbedrigenchan bedia duciyadi sai d centr al

core nenber. 12. A system according to_cl]aim 11l wherein; aé&% sai d handl e
menber is securedP) o Sikerelemantls apsrablnwsiged nysgid duck 9EsadPBRAEBIYi ng t o

any one of clains 11 %Qﬁiiﬁ?er%%&eﬁiﬁ%ﬂiﬁépfoﬂtgp%%?&?ecgﬁ E&sAgﬂgfﬁt@f-d

central core nmenber are a sin cons 1 on. system

according to any one (Bielﬁérﬁb@iﬁpﬁginé.ap‘mj@lﬁ@iﬂﬁtes( a) said handl e nenber
conprises at least a single aperture defined by said central core nenber.

2 6 AUG 2033 14 15. Aisysteech afsdd firisghaangafirs sad pertiongidisgentdo sadwher ei n:

(a) said filter el ement hasﬁl%rgﬁxq.{e% Cs%ﬁi a%g%géoxsﬁ%xtl Bgﬁionadjacentto

said filter element second end;

(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 af said first
end portion and open at said second end portion; and

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

11. A system according to claim 10 wherein:
(a) said filter element further includes a central core member; said

plurality of flutes being coiled around said central core member.

12. A syétem according to claim 11 wherein:

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

13. A system according to any one of claims 11 and 12 wherein:
(a) said handle member and said central core member are a single-

molded construction.

14, A system according to any one of claims 11-13 wherein:
(a)  said handle member comprises at least a single aperture defined by

said central core member.



'16. A system according to any one of clainms 10-15 wherein: (a) said filter
el erent includes a seal nenber secured to an outer periphery of said
filter elenent. 17. A system according to any one of cl ai 10- 16 wher ei n:
(a) said handl e menmber projects axially fromone of said fér&tAlind38kcond
ends of said filter element. 18. A nethod for servicing conprising: (a)
providing a systemhaving a filter elenent installed in a duct, wherein

the filter qls.em?’]&f.%éﬂ&h‘égf&d& RQghy SndiidiRE ThARGvsluRSt r eam ends; the

filter element having a plurality flutes, each of the flutes having a first

end portion adj adent tsaid fikerfeidnhent hed Enentirenbetoresaedivh, and a second end
portion adjacent to the filter el enent downstream end; selected ones of
the flutes being open at the first end portions and closed at the second

end portiongg an%y&&gtagg%gﬁg% 9%3%%&*0‘1&&@%0-1%%{%&! osed at the first

end portions and open at t eco portions; grasping a handle
secured to the fichyer saicfikditelensord inpiides ngedl heenttwnedoarddtonamate the filter
el enent fromthe duct in the system 19. A nmethod for installing a filter
el enent conprising: presvipbemPLsaidiiceplediett a duct: providing a filter

el ement includi ng opposite upstream and downstreamends; a plurality
flutes, each of the flutes having a first end portion adjacent to the

filter elemant upstyRamaeaidinghélamy Secsthimend-180idréiA; adj acent to the
filter el enment downstream end; selected ones of the flutes being open at

the first end pora) onssahieandlegnemibertprojnets asially fiopdonernd spidrfirbiomd, seemd

sel ected ones of the flutes bei | osed at the first end portions and
open at the second enf“@ﬁ?ff%ﬁb!}g‘(egﬁmaﬁaspi ng a handl e secured to the

filter elenment; and (d) using the handle to orient the filter element in
the duct inqghe Sygi&M4 for servicing comprising:

(a) providing a system having a filter element installed in a duct, wherein
the filter element includes opposite upsiream and downstream ends;
-the filter element having a plurality flutes, each of the flutes having a
first end porﬂon 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;

(b) grasping a handle sécured to the filter element; and

(¢)  pulling the handle to remove the filter element from the duct in the

system.

19. A method for installing a filter element comprising:

(a) providing a system with a duct;

(b) providing a filter element including opposite upstream and
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



20. A nethod according to any one of clains 18 and 19 wherein: (a) said
step of grasping includes holding a handle secured to a core in a center
of the filter elenent. 21. A nmethod according to claim20 whgieiths 2B t he
step of grasping includes inserting at |east one finger into an aperture
defined by the core. 22. A nethod according to claim20 wherein: (a) the
step of grasping includes |nsert|ng a P%urality of fingers into an
aperture defined by the core. od according to claim 18 wherein
(a) the step of puIIing t he handle |ncludes pulling the handle to break a

seal between the if &?81%% &H@el%?t%d@ﬂ&stoftﬁe uﬁsﬂgkgggye%&ord' ng to

cl aim 23 wherein: (ga% e of providing a sys em 1 nc S providing a

system wherein a phd ﬁnsn_gmd‘pnmensrzeﬂwpmdt the séuomdknd pseidhs;bet ween the filter
el ement and ”8(% ) ggz%%}nglasha?lglegsregggg to tﬁjg%ntera gggltent?)and bs (13.6kg).

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

20. A method according to any one of claims 18 and 19 wherein:
(a) said step of grasping includes holding a handle secured to a core in a

center of the filter element.

21. A method according to claim 20 wherein:
(a) the step of grasping includes inserting at least one finger into an aperture

defined by the core.

22. A method according to claim 20 wherein:
(a) the step of grasping includes inserting a plurality of fingers into an

aperture defined by the core.

23. A method according to claim 18 wherein:
(a) the step of pulling the handle includes pulling the handle to break a seal
between the filter element and the duct.

24. A method according to claim 23 wherein:
(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 lbs (13.6kg).



