-8 FEB 2005 WD 02/ 16007 PCT/ US01/ 24902 1 A FILTER CONSTRUCTI ON APPARATUS
AND METHOD Field of the Di~scl osure - The present disel osur&BsF@@eﬁ@ﬂﬁ'y
.related to air filtering systens. The present disclosure is nore

particul arlWQ0pet08t ed to a yoke, filter and cover appar at wgTansdi/zonet hod of
using a yoke, filter and cover apparatus f]gr an air filtering system
Background of the DM} I ndust ri oft.en encounter particul ate
matter suspended in H FRUGHON, ALPARAEUS AND ME rticul ate
matter is a val uable product, for 10 exanple, starch; it would be
beneficial if these suspended particul ate coul d be recovered and
reintroduced into the process.. Folles ] ' such as netal or

€ es,
wood working,. the parti , r._may. bhe.si dust. it is desirable
to renpve dust particl egﬁgfﬁrtggrﬁngﬁies:gﬁg?? 1? ﬁeng’r'agi%rrg@%ﬁﬁ? Ui SHHETRE SYEPS-wor ki ng
envi ronment . 1Ph&ymsaindistioturelie s gardBulaily rdkite@ i eyol@ailet hfPdBveaden with
‘particulate matter include air filter assenblies that have filter elenents
di sposed i P a2RPBtARSARd appethed pf vying p yakntfilicagndeover bppprans foek axf a,
sui t abl-e fabriﬁh&({%ﬁ g@{ned paper. The gas, stream , contam nated with

particul ate, typi yy 'S passed through the housing so that the
particul ate are. captured and retained by the filter elenment. 20 d eaning

is acconplished by péeriodically ouksi ng éa Eéiﬁt I et of pressurized air into
the interior of the filter elen@ : 2] fl ow t hrough the
filter element, causingyhheingnt; gﬁ@ Such
air filter assenblies ar ehﬂgi scl Jgigﬁéhnw%rﬁ&? arr‘%?aetggﬁﬂgr &%g‘%@%{lﬁﬂ%m
4,218, 227 ( Fr eatinogpinrd.. 1. soRmt indistifies, this pAGcuI2ie IniSe i etiablevbiodictpadrent s
are hereby,jncorporated by reference. 25 Cylindrical filter elenments are
usual Iy us&d '%aglﬂ?{eaiswqhif Xtt‘@?“lgi’gé’ﬁﬁ?@fﬂal precbersaded partipdate cenld bef r om an
air stream | neegovel@ngard; 3 ik @k brdebdct VIS i Lhter
assenbly has a clean air l&ﬁgﬁg%ra lgi;?(}ﬁgbﬂ:{cﬁsyEtgalrroa?:elfl%%g%&es’a{%ﬁga% %h&

chanbers. are sEpeost working, thespretculae madtier apiye sinyply diey it ddlddsorabie te t ube

sheet. The tube sheet has, rﬁmber of . openi.ngs from whi ch cylindrical
filters are remove dustparticles from the air in order to provide a clean working -

environment.
15 : Systems for cleaning an air or other gas stream laden with
- particulate matter include air filter assemblies that have filter elements disposed in
a housing. The filter-element may be a bag or sock of a suitable fabric or pleated
- paper. The gas stream, contaminated with particulate, typically is passed through
the housing so that the particulate are captured and retained by-the filter element.
. 20 - - Cleaning is accomplished by periodically pulsing a brief jet of pressurized air into
the inter_ior of the filter element to re{;erse the air flow thfough the filter element,

- causing the collected contaminants to be collected . Such air filter assemblies are
disclosed in, for example, U.S. Patent No. 4,218,227 (Frey) and U.S. Patent No.
4,395,269 (Schuler), which patents are hereby incorporated by reference.

25 - -~ Cylindrical filter elements are usually used in an air filter assembly
.- 1o process dust particles from an air stream. In a standard design of air filter
assembly, an air-filter assembly has a clean air chamber and ‘a dirty air chamber;
. The two chambers are separated by a sheet metal, commonly referred to-as a tube
sheet. The tube sheet has a number of openings from which cylindrical filters are
.30 aligned. The filters suspend downwardly with or without an angle from the tube



30 aligned. The filters suspend downwardly wi th or._w thout ,ag ez{m%
the tube -8 FE B 2005 WD 02/ 16007 PCT/ US01/ 24902 2 sheet op t he

dirty air wbanhews Particulate-laden air is introduced intp ggiy air
chanber, and the particulates collect onto the filter. The i ere air
passes through the filters to the interio2 of the filters, and upwardly out

t hrough the oplest og:pamgmﬂth&etdjhga&hﬁ%MmtEamdi\ﬂateJlmﬁa@i‘s isth@dweed intdr om
the clean air alef anmber, the cleaned air is exhausted into the environment,

or recirculate ajs chambes s and the garticylaiescellecogto tha filier. Mbe filtared 2ir, 070
(Robi neon) . 5. S5esaibugt BEHIREER) e ek rgnd nbols B ffaraly; o Puspdch

5,222,488 (Forﬂxyro@aﬁmgmdhéuﬁékh&ﬂﬁlté KRtdlea@taitdhambed! Brddh IR clédd aieXanpl es
of prior au’% cyllndrlcal filter elenments of the pleated 10 cartridge type.
a

Any parti cul ar “hamber.dhe gleancdisinis exhrusied dntaihe euyirenmmient, er recirstatadcior ons.

The filt | f t 3
e Tl o ) B e | L G SRR, SRR 8% 496 0 s e ed
with an access(Rwusrm) mm3vmwsmagd;m9rﬂa(maﬁm@ﬁ),5%7m &ﬁ@%tte the

tube sheet. 15 It is per| odi cally necessary to access--the fi el enent s

to deternmine etHOf 298 (Mudpreicd.) 03,222,488 (Roregren)o fnd ﬁélﬂlﬁ%e(KO&Ieéahht s is
necessar The nt, of used fil1 [ t hat
r equi resyopenl ng *0 p?ﬁ ?ﬁgﬁ%uy&lg%gf PRy cylpgﬁﬁ%ﬁ%ggfe E]%fq%l PI%@Pérrent s,

pl acenent [j dcatr&grgewpefllter el enents on.the . yoke, and replacenent of the
cover in such; a way to ensure the proper anpunt of 20 tightening of the
cover onto the filter eIPeImePﬂT(l@)larﬁhﬂr@swnlhlﬁcmvcam&lyplmﬁigermnomn a -

housi ng corres W|th unber f filter constryctions in th
filter assenb cﬁiéer e PBiTUHOR TG WPPQILHLRY & rfgy"ﬁeﬁ’hé‘i%n

housi ng) and tiﬁ%ﬁa@'@@Y@tb@ﬁrﬂféesiéetm’ﬁieéﬂﬁo@%éﬁlw «%Péd G
Conventionally, the cover is attached to the yokeS tﬁifﬂlreaé%ggcover
aperture in th‘ﬁhlcbvﬁe&ecmredm thewgd@fﬂxﬂxokanpmﬂftedhembe Weeepl ate on the yoke.

See for npl e, Pat ent. 4;395. 1269.. this conventional design,
it is di fﬁgta:lult and cui {grpggﬂ@lca]{yonchisglfy %WB&%&%#W‘F%W%N e.

Therefore, t hewﬁétﬂé‘ﬁﬁzﬁnt@ﬁanc@%?e?gd Qﬁeﬁtf}ﬁ’ thd filtdr®ierhéhtistdelBsHQNSHIE N9

process. Furthernore, there is positive
-replacement of used filier elements.is a process that requires opening of the access

gle

cover, removal-of the filter elements, placement of different filter elements on the
yoke, and replacement of the cover in such.a way to ensure the proper amount of
20 - tightening of the cover onto.the filter element(s): Thereare fypically many covers
-on a‘housing corresponding with the number- of filter constructions in the filter
- assembly {e.g:, 32.covers for 32 ﬁlter..consn'ucﬁons in a single housing) and the
~.-.above process must be performed:for each cover..
- Conventionally, the cover is attached to the yoke by-a threaded
.25 aperture in thie cover receiving a bolt attached to the plate on the yoke. See for
-example, U.S: Patent No. 4,395,269. With this conventional design, it is difficult
and cumbersome to-locate the bolt-in the threaded hole. Therefore, the process of
: ...a;cces_sing‘-thc-,_ﬁl'ter is a'time consuming process. 'Futtherﬁ:ore; there is no positive
way to keep the cover on after totally loosening the threaded portions and the
- 30 . .cover can fall to the ground if not sécurely-held by the operator; Tt is also difficult
to avoid over.compressing the filters.: The operator must be very careful to screw

. the cover onto the filter fo just the pmper-,.tiﬂghmcss‘.to'favdid damaging the filters.



way to keep the cover on after totally | oosening the threaded portions and
the 30 cover can fall to the ground if not securely. held by"dgérﬁﬁkﬁﬁﬁﬁﬁ.
It is also difficult to avoid over-conpressing the filters. The operator
must be very, careful to screw the coyer onto the. filter to just the
proper tightness to avoid damaging the filters. 0 FE B 2005 3 Otentines it

is desirable to utiljze filters.that are.pot circular in cross section. For
exanple, filters havb ﬁmﬁﬁs%@5@”@@%@Eg@%gg?%ﬁméFﬁwgﬁﬁgﬁPﬁes used. In filter

const ruct i opgsshaioR o kdnipht!, &1at mfamt&ass SLAHPRL Somdtimeb SslSRGHSAT Y O
align non-circular cross 'section filter elements relative to one anot her.
W t hout suctensthictiomsbmting rtnigple gadkedoitenalenentsad jsaeendanfto kigrnoelcemnt®ssray be
broken. Conventignally, the alignnment of adjacent filter elenents is

at t enpt ed bwﬁ%ﬁlﬁﬁﬂk‘wgﬁﬁr@%ﬁ Prfme appthere Vibpwuph alisgiey, &‘ﬁég‘"@cﬁ’ﬁ@@% an

al i gned st af g, .. FaWeLRinent By fdkdies. € ements often shift or rotate slightly
on the yoke before the cover 1s tightened down. Summary of the Di scl osure

| n accor danCenvettiohallgnibe alignmert of hdjidest feedaithtsiinmempied by cirbialleslidingpkovi ded a

filter construction for attachnment to a housing conprising: (a) _ a yoke
havi ng a fi BY& clgnts qato dhe ks iy plipneshyivse i Hawepeiethe ifilter elepts affpettel A7 t he
first end i i . sing, and the second end
conpri ses a%ﬁage%g%%@%%%gyg&fb?ﬁ %é%g%g%ﬁ@tgnﬁgWhe yoke, the filter
including a first end and a second end opposite the first end, wherein the
second end of the filter defines an opening; and (c) a cover conprising:
(i) a plate for covering the opiBiRayyphthe pasclosignd end of the filter; (ii)
a tightening nenber connected to the plate; and (iii) a catch operatively
connected to the LLghtening FENReL: -ARd NAYNG. Ao IR0 ER P IaGL.
configured to cooperatively engaﬁe the 'keeper, erein the 9|gﬁten|ng
menber cancdagruatlindSiafsthinent MRuSH @npadigh engagenment nenber rel ative to the

plate, wherein the plate can be caused to seal the opening by engaging the
cat ch engag’erren(a) menbaioke having a first end and a sccond end opposite the first end,

=

wherein the first end is configured to be attached to a housing, and the second end
comprises a keeper;
(b) a filter supported by the yoke, the filter including a first end and a

second end opposite the first end, wherein the second end of the filter defines an

opening; and
(c) a Cover comprising:
6 a plate for covering the opening in the second end of the filter;
(ii) a tightening member connected to the plate; and

(iii) a catch operatively connected to the tightening member, and

having an engagement member configured to cooperatively engage the keeper, wherein the
tightening member can be adjusted to move said catch engagement member relative to the plate,
wherein the plate can be caused to seal the opening by engaging the catch engagement member

with the keeper and utilizing the tightening member to move the plate toward the keeper.

In accordance with another aspect of the present invention, there is provided an air filter assembly

comprising:



with the keeper and utilizing the tightening nenber to nove the plate
toward the keeper. In accordance w th another aspect of the pnr-ssFrEB 2005
invention, there is provided an air filter assenbly conprising: am8 F E
2005 3a (a) a housing including an aBa inlet, an air outlet, a spacer wall
separating the housing into a filtering chanber and a cl ean air chanber;
the spacer wall _havin a first. air flow aperture therein; ) a first
filter constr uc(F)lhon ap%(s“il‘v’{nlgo]ﬁl%I i P HE f‘%{l\éft’t g?iahrgo'gﬁ%r%é?acgng&rﬁepﬁfaﬁngf | ow
comuni catth®owdiigh itd1@ filtdrBl chbriibek | AW 2 RBAd Wire cHafhbér €heS BRERT wiB Ihbvingd he
first filter construction conprising: (i) a yoke having a first end and a
second end BPFEdoveree the¢igt end, wherein the first end is coupled to the
spacer wall, angth . | - Lii)..a filter supported
By the yoke, CRD f1 1t ok garATuGERRELAES fo ARk b Bat ikl BF T PP rer
froma fi reetmmenidation with $e datadr fnchpepias the gpacdravaflj thesfirst ditet combretien N t he fir st
end of the filter is positioned adjacent to the first air flow aperture in
t he spacer®WB"&such that there is air flow communication between the
opening in the firstgend gbkdhifing i hik@hd atth debfid 8hd opbdsWHLBRRY il Wheteh T he
spacer wall; and (ii1) a cover conprising: (A) a plate for covering the
openi ng i rthe firet eodisgeupledithe $pacenwalf, jphd the secqnd end @mpgises p ftepeEni ng nenber

connected to the plate; a a catch erative nected to the.

S ghteni ng merber i naunics ReRel G IRt Mechbe ATRBR A Ghiag e

cooper at i ebyshahgflge fibhe keepeio.a s8Rl Sppbdie el ik lead) iWhSroMBRIIAE 8@BF be

adjusted to nove said cat cgﬁ%ga enent nenber relative to the plate,
&)

wher ei n t Hee Pleaisportipredadiacen i adreflow apprareisdl sarper walksheh thab theveds @nd of
the filt gagi ith d
it § 21 ng beonFRpRlol bl (AbE AR ARUEIR of RURES all bt i, SRRBED, 27

accor dancehapbder @uihtiner aspect of the present invention, there is provided

a method of —accessi 09 an air filter in an air filter assenbly conprising
t he steps of. (1  a cover comprising:

(A) a plate for covering the opening in the second end of
the filter;

B) atightening member connected to the plate; and

{C) a catch operatively connected to the tightening
member, and having an engagement member configured to cooperatively engage the keeper,
wherein the tightening member can be adjusted to move said catch engagement member relative
to the plate, wherein the plate can be caused to seal the opening in the second end of the filter by
engaging the caich engagement member with the keeper and utilizing the tightening member to
move the plate toward the keeper.

In accordance with another aspect of the present invention, there is provided a method of
accessing an air filter in an air filter assembly comprising the steps of:
(a) removing a cover from the air filter assembly wherein the air filter assembly
comprises:
(i) a housing including an air inlet, an air outlet, a spacer wall separating the
housing into a filtering chamber and a clean air chamber; the spacer wall having a first air flow

aperture therein;



(a) renoving a cover fromthe air filter assenbly wherein the ir filter
assenbly conprises: (i) a housing including an air inlet, § F%@Bt?@@ﬁ a
spacer wall separating the housing into a filtering chanber and a cl ean
air chanber; the spacer wall having,g first air flow aperture therein; 8
FEB 2005 3b (ii) a first filter construction positioned in the fiItering
chanber and in air oW C nication with the first air, f perture in
the spacer wall; the" blrsﬁggﬂhF%Fmﬁgﬁﬁﬁ?ﬂFFPB @Eﬁﬁ ?ﬁTgélkae
having a fﬂdvs&onememamvethmqu%&} aPRRRSH BR shfeer fdir st ﬁﬁﬂﬁ!m\é&}eﬁ—@halthe
first end is coupled to the spacer wall, and the second end conprises a
keeper; (Bomprgpgter supported by the yoke the filter defining an opening
extending through the filter fro flr ec nd end opposite the
first end, wherein the fi@@t end of 't %@n%%ﬂmﬁggm%bSI PERE adj acent to
the first the firsf éndywhenetht BfsCendnis &dnﬁe&waﬁespambvbu,eutmeké&aﬁd dnbeb@prises @i r | ow
communi cation between the opening in the first end of the filter and the
air flow aff&%Fure in the spacer wall: and (D) end of the filter: and a
cover conprising: (1) a te f he,0 J i h CO (rr) a
ti ght eni ng nenber connecﬁ%g to t'§p§| OhQQE%I?3 26%%?%% %%%r%??@%l%g
connect ed dpenitheextendjing eimpupt) the nfbier ﬂamdaHHM|ﬂg anaemga@ewmhummaﬂbehe

conflgured to ooperatjve g e keepe ere e.t nlng
menmber can’™ ’ﬁd“@g &FdﬁﬁnW@ @gﬁﬁ @%Td% e ‘hh? ﬁ?tg

the pl at e,ap%\ﬁé €th Ntht: hs%ad& a8l cam Bﬁt GRS 6l eInO ﬂ%%alcoﬁulﬂﬁn&ﬁﬁ{nﬂégvebﬁ‘ thé"e
second end of the filter by engaglng the catch engagenent nenber with the

keeper ancPpeuing iperigpt erdet i Gtr envi thrpirfomtrerturon thespeeertall apflat e toward the
catch; (b) accessing the lter; anqmggk sealing the opening in the second

end of the filter wwth th covepIee
D a plate for covering the opening in the second
end of the filter;
(ID a tightening member comnected to the plate;
and

(1) a catch operatively connected to the tightening

member, and having an engagement member configured to cooperatively engage the keeper,
wherein the tightening member can be adjusted to move said catch engagement member relative
to the plate, wherein the plate can be caused to seal the opening in the second end of the filter by
engaging the catch engagement member with the keeper and utilizing the tightening member to
move the plate toward the catch;

{(b) accessing the filter; and

(c) sealing the opening in the second end of the filter with the cover.

The construction and arrangement of the disclosed filter apparatus helps to
overcome the problems of the prior art. In one embodiment, the disclosure provides a filter
construction having a yoke with a keeper on one end. A filter having an opening is supported by
the yoke. The cover for sealing the opening in the filter may inchude a plate for covering the
opening, a tightening member connected to the plate, and a catch having a first end movably
connected to the tightening member and a second end configured to engage the keeper. The plate
is scaled against the opening by operating the tightening member to reduce the distance between
the plate and the catch while the catch and keeper are engaged.

The disclosure also provides an example air filter assembly for removing



The construction and arrangenent of the disclosed filter apparatus helps to
overcone the problens of the prior art. In one enbodi nent, Lnﬁ gﬂzglg@gﬁe
provides a filter construction having a yoke with a keeper o end: YA
filter having an opening is supportedspy the yoke. The cover -for sealing
the opening in the filter may include a plate for covering the opening, a

ti ghteni ng nenber. nnected to the plate, and a catch having a first end
nmovabl y conneB?éﬂﬁg%n?ﬁg ‘P@ﬁ?éﬁ?ﬁ@l é?i%ﬁﬁna fb%ﬁﬂ@*%ﬂgydgﬂW%dhred to
engage the keep§king F\engn3I8, ad utlSCRlRY 2R RInbeL anhi B R1APSNASHA @R BRAL | NG
the tightening nen%er to reduce the di stance between the plate and the
cat ch whil e t héltgatrshucindaskespted alznve pestipagd the ey attickaptbesur e al so provi des
an exanple air filter ass |y for rempving 8 EEB 20Q5 3c part.icul ate
matter froman i nconémjﬁﬁasgf?ﬂygeawgw 0 i S s PREfthe a
housi ng having an inlet, an outlet, a dirty air chanber and a clean air
chanber and a first filter construction as_provided above positioned in
the dirty air chanber. A netho D EOBORGeR A filter in an air filter
assenbl y IS a! So pr OngQ@ql- isB{l 'p@xfspe!%v%c{}ib\ptdf% of ﬁlt&easghﬁw Q&%rdﬁl'g%rtﬁe lis a
perspective view of an air filter assenbly according to the principles of
t he presenprincipief therprasertt nvemien seth oo sdt iof fiker climente sttossh exvplodied view phd ded

view and w.th a cut of the housing tq illustrate the yoke within the
housi ng; -gmﬁE%m?ﬁ@§?$%%6§W3%@§*U¢€§T fW@ﬁ@%%“ﬂ$“¢igure g is a side view
of an air filter assenbly according to the principles of the present
invention with a cutaway of the housing;, Figure 3 is a top view of a
portion of a filter construction according to the principles of the
present invention; 5 Figure 4 is a top view of a portion of a filter
construction .according to the principles of the present invention; Figure 5
is a side view of a portion of a filter construction according to the
principles of the present invention;, Figure 6 is a side view of a portion
of a filter construction




10 according to the pri-nciples of the present invention; agF_l- r?m a si-de
view of a portion of a filter construction according to't FE?B [ﬁes of
t he presemwoimyaati on with the handl e of an over center @kcg®uRoi/fop2iN. 1ts-
cl osed position; Figure 8 is a side view of a, portion of a filter
construction 15. according to the princifles of the present invention.
Figure 9 is,a top view ofigareybise sidaiview (ﬁlan@urﬁiwt agiepbiyndccomiimptodhang. to’

the princi pI es of the esent. .inventio ure 1 s side view, of a yoke
and al i gnment  RASRE BF@FW@“VC{BHO?W@%& ‘Esﬂ?% OYSHIE: pr esent

i nvention; 20 Figure 11 jsu@ F &G \oie%y\bpi?&u&?ﬁ?aﬁ@r @@sﬂﬂ&ﬁﬁtacgﬂrl i a si de

according to the: principlFes of th present iI-nvention; -Figure
view of a top uodtlepnnap[eyokﬁleqmmnﬁmmtmn the principles of the present’

i nvention; Figure 13 i sj de vi ew of bottom rod for a yoke according
to the 25. prl nei pl es c}% 5 15 AdOR iew ?RPePRrP%O #@EF@%@?@D&WGWE Vi ew

of a filter St%é#ﬁﬁdlﬁl@sﬂfﬁl@ e iny Hnment element. Figure 15 is a

front view of constr ction wth an alignnent elenent according to
the principles of the pritigasets ismavsidd view;of AGortiongfrefillér dossteuctiop vi ew of an

al i gnment ‘el énent according to the principles of the present invention; -8
FEB 2005 WD 023°t@ding todhe pragiploy gbthe presenighyqntion; s a front cross secti onal

view of a filter accordi ﬁ[ﬂ: ention.
Det ai | ed Description of Iltagmte%r Pgsrlérge{l Qﬁ%hiﬁrnglﬂé%%%%ﬁ er c{élléll)s/errbl i es
gener al | y iincl acderdingitoube pgndipias of thelpusiest iaivenbionj rty air inlet and a clean

air outlet. A tube sheet_or spacer wall within the _housi ng separates a
clean air chanber from Figuerhis aisidecrewioé a poption; aftachiltes construction

. according to the principles of the present invention with the handle of an over
center. clamp is m its closed position; _ _
_ .. Figure 8 is a side view of a portion of a ﬁlter construction
.- 15, accordmg o the principles of the present mventmn o _
.. Figure 9 is a top view of a yoke and an ahgnmcnt element .
o _.-accordmg to the principles of the present invention;
Figure 10 is side view.of a yoke and alignment element accordmg
.. tothe principles of the present invention;. e _
20 .. . . Figure 1l isa front view of a yoke and ahgnment element
accordmg to the prmmples of the present invention;.
) ... Figure 12 is a side view of a top rod for a yoke according to the
_principles of the present invention; _ .
. Figure 13 i isa side view of a bottom, md for a yoke according to the
25 prmc1ples of the present invention; e
Figure 14 is a front view of a ﬁlter constructlon without an
alignment element.
- Figure 15 is a front view of a filter construction with an alignment .
element according to: the principles of the presént invention;
30, - o .~ Figure 16 is a top view of an alignment element according to the

.- .principles of the present invention;



multiple filters are supported within the dirty air chanber. As the air
passes through the filter(s) it is cleaned and then passe®8 rFEH ﬁ@{]@l ean
~air chanber. The housing of an air filter assenbly can be made. of any
material YO RMHP7is capabl e of sealing the clean air and PEiTfEsp1/26992
chambers. Typically sheet steel is used as the material of choice for the
housi ng. Referring to Figure [,. an air filter assenb |l s depicted
generally at 10. The par i u*]7alr”l c;utf:{qw%ercﬁg@é(mﬁé aqeprdnefQrhe 1

i ncl udes a’hougtiigpldslef tBe pbdéBRAhddnion f rame 12 and four filter constructions
13a-d. The housing includes an 15 air inlet 20 and an air outlet (not shown
in Figure 1, but reference nuneral 64 in Figure 2). The housing is of
standard construction anfefafeA®Serition ihe }&%rred]ﬁﬁfs@éjﬂg:t'ﬁg now to Figure
2,-- the present disclosure rs. shown in sSIde v ) one side wall
panel 17 bei ng- br oken awair fiiter igseinbli¢segencradty drdiylel Olbusing thitdndideaagenent of

the various_elenents of the assenbly. In this enbodinent, the 20 upper

wal | panel 16 ﬁﬁ%@fﬁﬁﬁ@%ﬁ@%mﬁ%éﬂ@e%@mm@ Wail within % posi t i oned

in the upper Wgdi : hﬁﬂ%&r. gﬁs} - Ty her

cont am nat ed gas ]in_% n‘E“%gﬁE%é%Q?tr? a OV&‘I%I‘& gilrr%g%p?%h ‘%%(iatfﬁgér'rr ed to as

air flow direcmiliplelfiiters hretsupportedi within e ditth atfdemBer. As tiheii€pdssago! une of

incomng dirty_ air_is g{)oz .500 cubjc feet per mnute (cfnm) for one

conventi onal ciFqush theBiter(s) it is cleaned-ang;then pasprgriytozke rlsamair chasbagher e ai r

filter assenblies of thig.t - Lt he unt. of. dust or other
ﬁlr? Hﬁ%@iﬂt 5 g.o?aﬁ Qﬁ‘fﬁﬂ&s ?;gem{)i} call nlJﬁde oor%‘ é]n%P]élFeﬁla{ 0

particul ate contam nant i Irty air eanri s abo . 0648
gram of - pHrt i thetliatepabkrofesaalingoihib clead 20 andflirtyddif chdmbet€r Topiedlly'®bgan air”
typically has |less than 0.001 grain particulate per each cubic foot of
air. The top i¥gedis wed a%medﬂﬁteﬁlﬂéféb‘@%ﬁﬂﬁhQ@@mﬂi ze ‘the forces of gravity

I n novi:ng the dust partig n_thr h the .assenbly. 10 tao the
coll ection area. 8 FEB %@EM‘%M&&@X%%%@X% e’c'ﬁ?lyt%‘} air
chanber 22 i s HefTweshriiyuliher SltOPResiily dRdws 1764 irlchdled R RGIsingal 1, apanel

16, the two pairs of opposing side wall panels 17 which ‘extend downwardly
from t he upperSUpeaTtng fgmesi2and dgurflisr consametionsel 3281, ( Thohensing inghdestanm i n

Cultaced 77" SiPpRReD MR TE UL AR T GrSleB s B i (e

base Figure 2). The housing is of standard construction and is made of sheet steel.

C

Referring now to Figure 2, the present disclosure is shown in side
elevation with one side wall panel 17 being broken away to facilitate description of
the arrangement of the various elements of the assembly. In this embodiment, the

20 upper wall panel 16 has an inner wall surface 16" with an air inlet 20 positioned in
the upper wall panel 16 so that entering dust-laden air or othér contaminated gas is
introduced in a downwardly direction (referred to as air flow direction 101) into a
dirty air chamber 22. A typical volume of incoming dirty air is about 500 cubic
{feét per minute (cfm) for ore conventional cylindrical filter element, In many

‘25 industries where air filter assemblies of this type are installed, the amount of dust
 or other particulate contaminant in the dirty air stream is about one grain (0.0648
gram) of particulate per each cubic foot of air. Filtered or “clean air” typically
‘has less than 0.001 grain particulate per each cubic foot of air. The top inlet 20
~ allows the assembly to utilize the-forces of gravity in moving the dust particulate
30  down through the assembly 10 to the collection area. S



portion of the assenbly. The dirty air chanber 22 is a seal adﬁgn‘gﬁh
order to prevent any. escape of contam nated air or fluid™ 5

bei ng fil t@padi160d7 bottom base. panel or frane 26 is seal gkl Si de
wal | panels 17 in any suitable, standard yanner. 10 Sjde panel 17 may be
any.structure suitable for enclosing and ncasing dirty air chanber 22.

Si de panels 17 :are typi d8¢ Hiptyplimehambeh22 issdefimad by thef stefiped fronashpee}4,net al

or plastic. Segled to _a,str frane. menber | ong each of t he
side wall pan “’“Pf?fWﬁpaﬁeiﬁhn@ﬁ%apaf%%%wsmaé} “&If I pEeh st ruct ure
28 to which argxibha BbWiN&Ely! fem RPHRE Farlel 15 Cltoglod WM sSrudeur0bs (AvaST ! V-
The tube sheet structure 8 is sealed on al ur Its sides to
hermetically sphaut@menmquhuand 8 lpairioé sloping Walbmﬁicesl 2H24ai Slogihgwadlr 60. I n -

t he enbodi ngnt ube sheet structure 28 has a

Step-| | Ke oboi TNTCA Zh bRl Srign depLcin Hiuar Rpaals vibe nbee
structures, 2fortidh of e sk The.
structure 28 |g0the shown éeiﬁnltﬁ)(?)d:j%gg?ﬂ,hgg rbeeggg?%%s or ]ﬁg Fgldb%g{gq ons.
Each st ep. porplremmtlanyle&dpsoﬁmntaqnmmw os.')ftlmhplnmgtohmﬂemgﬁh&édBQ and a Ieg

menmber 31 exte ﬁw an( s fr t he back nmenber. _30. The tube
sheet structur ibgseHS‘P E’(:‘P@ﬁl e alh pansls g is 2y seiabls, sheet
steel and thusgidaed hgdhat dual step portlons 25. .. are continuous
extensions of the step portion imrediately above it and belowit. Directly
behi nd. th#) tube sheet sSidepanel &7 2Byibe anb atrabiessuitabledbaetdsingGhdwhi ch is

defined. by the back surface panﬁ& 62 of the _assenbly and a portion of the

upper surface: %ﬁ%’w‘l g dgty %F hep R o piderpenelid 7 g b@igayy plasar Peal mady, | T,
and the back g mgp gggé structure. 28. Mounted in the back
sur-face panel 62 3 al'r outlet 64 for venting the clean,

:filtered air into the. &saleduohs&ﬂctﬁm fraﬁ&%éﬂ%ér@ﬂdl@gﬂéa@ﬁbfﬁﬁ\@zdeoﬂﬂlﬁm -8
FEB 2005 WD 02/ 16007 PCT/ US01/24902 7 A filter can include one or nore

filter el ementB2nelsiy% &7" wanmainds: spaceravalt om tibeshegbsiruetarn 28 to ahiat Ve,
"nel ude tily 1 Ao yed fieehoral Mot el B3 22 of WiC L8l Proei PR e

.28 is sealed on all four of its sides to hermetically seal the dirty au_chambcr 22
from a clean air chamber 60.

In the embodiment shown, spacer wall or tube sheet structure 28

L has a step-hke design,- although it is understood that planar tube sheet structures,
20, . or structures having other geometries, can be used. - The structure 28 in the shown
- embodiment has three steps or indented portions. Each step -.portion includes an
_hupwardly extending back member 30 and a leg-member 31 extending at right
angles from the back member 30. The tube sheet structure 28 is preferably
constructed from a single piece of sheet steel and thus, the individual step portions
- 23 are continuous extensions of the step portion immediately above it and below it.
_ - Directly behind the tube sheet structure 28 is the clean air chamber
- 60 which is defined by the back surface panel 62 of the assembly and a portion of
| the upper surface panel 16, 2 portion of the two opposing side panels 17, 17', and
 the back side of the tube sheet structure 28. Mounted in the back surface panel 62
30 is a clean air outlet 64 for venting the clean, filtered air into the conduit 12 for

return to the plant environment.



housing 11 and each filter has two filter elements 32). The i ndi |§U65
filter 5 elenments 32 preferably are forned of pleated medi«aB :F[Eé aper,
.formed into tube el enents each having opposite ends. Each of these ends
typi cal | y Wa8%E8%nd cap thereon. The filter el ements 32PSHENM/IA0FI gure 1
i nclude end caps 82, 83, 84 and 87. DetaiJs of the construction of an

exanple filter el enent agﬂhow the filter nedig is fashioned into a shape
and confined with end ca‘g feg capt efuge oge prmoigiiprelements nFiligp clements pre g3

(Schuler), whigh figerind® A9 ShSdmdce ﬁ%fﬁlcﬁ’%teg ‘f{o‘ﬁf BRGE. THY fidedrk ﬁfus&ﬁtﬁmﬁ{'t can
Many e

have any cross sectional shape. ilTter enents are circular 1 n cross

secti onal shapEigutes 1i mda) moludé tven filiorclemest BAlf.e there and fouk fibtefsi Witlén

el enents of an oval cross sectional shape. The falter elenments 32 are oval
in cross secti%@géﬁfﬁa.eai%%@%m%ﬁf Elegipis 3% ﬁﬁ%’lfdi“gg'éﬁl filebnent s 32
nount ed to &Strg - 'r;n'&ga e Lir | 3R o | N

st epped, pafti%l%sﬁtg\% Feéfg‘rﬁﬁlﬁ’geé?ée at f“’gr‘.’%‘%f%%?‘ﬁ%’ s%?‘f%eéapgﬁenen sﬁg)z may be
posi tioned in wbeelementslexciibavinishosile exist i Euth af daese amlstgpiedllyl I ah end

inclination wth respect to the horizontal plane of the upper surface
panel 16. |n t%aPdbefapmehe flter demens 52 shown arkigyw | inchdeepd gansd 8. 89

upper nost port} Of ficld € | w10, ' ' 50, the
side wal | pan;keq(alsrB ﬁ?ﬁ eih‘?]s dfﬁ%@ﬁ%@@mﬁlaﬁgégﬁggﬁﬁﬁﬁgehggg a?Ieoulgm, and
front access dfiier nidlia is fashiored|intoeckhapehid eonfiled withead chpiedistloseli ®msi pat e
the incomng air. flow throughout the dirty air chanber 22. As the dirty
ai r ent er sl0 t hE-SaPateppNp. 4071 96 (Pefalen),) which poincorposatedrhegein Vi deferpnge-t he

di stribution space 33 prj ' i Iltered. .25 fi enent s
-are supported in the di ré%ﬁt&% gle@ﬁgt rﬂgg‘f/gﬁay Sg/r%ﬁsggwgg%/%g%%fes I‘ﬁ%‘?@@&. ce,
frame or suppogiéméifs Sieldisehlaf e &ObP R o] sEQRNGE iselso dfentif@s BédbRGo Wi Ch
supports one or nore filter el enents. Figure 1 illustrates a preferred
embodi nent of wilizefidten elements of as evakurpssrsgrti@nl sbapk.c T8O filte¢lemenys BAwre op

rods 84 and 85 gg botgom .od, 86 and a - 30 truss including truss sides 88

“and 90 and tr(hV mt%B Sggf.cmﬁ%s Bke 80 is preferably made by form ng and

wel di ng thes steel rods 84s s BTzHE 0k SkAcrhdiisH mbRABEISstRBmA0 and
92. The two top rods 84 and 85 and the bottomrod 86 are 8 FE B 2005 . WO
02/ 16007 PCT/ L&)@g‘p Ppasigigned in the dirty air chamber 22 in stepped, partially overlapping
relationship. The filter elements 32 may be positioned in a generally downward
direction at an acute angle of inclination“with respect to tﬂe horizontal plane of the
upper surface panel 16. In this manner, a distribution space 33 is defined in the
20  uppermost porfion of the filter assembly 10 by an indiined baffle 50, the side wall
panels 17, 17', the upper wall panel inner surface 16', and front access door 13.
The inclined baffle 50 is positionéd to dissipate the incoming air flow throughout
the dirty hir ¢hamiber 22. As the dirty air enters the assembly 10 from the inlet
20, it is received into the distribution space 33 prior to its being filtered.
25 - Theé filter elements are supported in the dirty air chamber by a
" yoke. A yoke is‘any device, frame or supporting structuré coupled or connected
to the housitig which sapports one or more filter elements. |
| Figure 1 illustrates a preferred embodiment of a yoke at reference
~ pumieral 80. Yoke 80 includes two top rods 84 and 85, a bottom rod 86 and a
©730  truss including truss sides 88'and 90 and truss top 92. The yoke 80 is preferably
made by forming and welding the steel rods 84, 85, and 86 and steel truss
members 88, 90'and 92. The two top rods 84 arid 85 and the bottom rod 86 are



8 supported by the truss. The truss nenbers 88, 90 and 92 are_wel iﬁg to -
the rods 84, 85 and 86. The end of the yoke 80 nearest the&LFBEB 5t

structure w9 dafgoosecured to the tube sheet structure 28 b Lalr}%{ r of
met hods i ncluding welding or via a nut threadedly engagegf on Soor?}ti{!?eagends of

t he yoke 80. The tube 5 sheet structure 28 contains three holes 94, 96 and

98 for recei vi sgppolted Bpdise ®iss! Mhe s nlefdefsBEs 984na g B5waladd BPiHeq0ay 0d 86.
The end of the yoke 80 opposite its attachnment to tube sheet structure 28

i ncl udes a keepis8Band &} Eheensbofthe yoke §0 rearest dis tobe sheetcwmeture P8dscri bed

bel ow). A keeperL..i ice. or protousion that is capable qf hol ding 10
onto or engagi %C“}vﬁtﬁqg%%t%%g%e&gt{/lf-c@ge?gigrarngdmf@eﬁgﬁs@ﬁﬁg%tjmﬁ fi%ed bel ow as
a catch. A keepRlin£envida it Hiréikslycagagetl RfPihe efd<FREYoEAD. PERSWIFR! €

conplicated shape such as U, V, J; L, or D shapes, or any other shape that

i s capabl e df shset storomira g8 chatai dee Heles P4 Hfand Aufos eccelvinmithpreatieof thd _

enbodi nent, the keeper Ls t keeper 81 ich is the . 15 end of the bottom-

rod 86 that is?‘%%g’é’sﬁ@%b‘?ﬁ%&g%@fgwgﬁf@%&o structure 28. The keeper 81

is illustrated nost cl ea’!l"hé/eﬂcfbf'”—thﬂblbﬁ‘fsol&)ppo%&e it@ﬁ'l@klcﬂﬁen tahlMaed N Figure
ap

13, the keeper 81 includes a bend a o roximately 20 degrees 1 n the

direction away stryature 28dndIndasta lshpert811f0r efgagtinent widt acdteh ofi atcheerkeeper 81

sl B S5y o LR St
secur ed 1 016 Nokok fikpafh #in AhbhrdeItb!RYreheh WhlIBF R Yefhié Rliod iEa DOLL OM

rod 86 to allow for an effective keeper . I'na preterr odi nent the

ends 160 and léichar A kesparuwasdie aaimple robot postr dokeeBér: cahybevvemdiengmpliogted i | t er
in a stacked 25. coqperation so that

el ements 32 slide, oyer ke 80.
the end of theSJaPF SHC Wﬁiﬁ \gloler%rgl? ShAPSH T 28 otliE shapedhaids rapaple ofseal i ng
contact w th tBerdrhig #BeEbveddstifidd" e 1he. next filter element 32

pl aced: on the yoke 1's placed. in sealing contact with the first filter
el enent 32 to form one Imonprieferedenftioliinemt, Wk keepepisithetesper Bhevhicholk ¢e80, it

I's inport th e filter el ements 32 be seal ed agai nst each ot her.
and agai ns thg]adts‘?fitﬂ"cpﬂ‘i“gni‘gi ggﬂm s apRosiisiBe sndratiachedst Bire 28y The

di sposed bet weglpd:"®) RlifiiitaaGndd Ry i'RighiPS fPR1, and 13. As shown in
| Figure 13, the keeper 81 includes a bend o of approximately 20 degrees in the
direction away from the front sheet 14. Further 'détails of the keeper 81 and its
_ interaction with a catch will be described bplow.’ _ ,
20 As shown in Figures 4 and 5, the ends 160 and 162 of the top rods
84 and 85 are secured to the bottom rod 86 sufficiently below ﬁe,end 164 of the
bottom rod 86 to allow for an effective keeper 81. In a preferred embodiment the
ends 160 and 162 are secured to the bottom rod 86.by welding.
_ The filter elements 32 slide.over the yoke 80 in a stacked
25 cooperation so that the end of the first filter element placed on the yoke 80 is in
sealing contact with the tube sheet structure 28, The next filter element 32 placed
on the yoke is placed in sealing contact ﬁi;h the first filter element 32 to form one
contimuous filter, . _‘ .
. When mounted on the yoke 80, it is important that the filter
.. .30 elements 32 be sealed against each other and against the structure 28. In some
o embodiments a gasket may be disposed between the structure 28 and the end cap
- 82 of the first filter element 32.. Gaskets may also be disposed between adjacent



82 of the first filter elenment 32. Gaskets may al so be di sposed between
adjacent FEB 8 2005 WD 02/ 16007 PCT/ US01/ 24902 9 filter ehe@e@ﬁﬁﬁgzg[]@y
pressing the filter element(s) 32 toward the structure 28 and "compressing
t he gaske®O 024§%xj al |y directed seal is provided bet weenPERYSEEPIB2 and
structure 28 to prevent air |eakage. A singi | ar seal is provided between
adj acent. end s of -adjgcent filter ele ts. ach yoke 80 is secured
essentially pgﬂ%’éﬁﬁf]’(‘?ﬁﬁséﬁt PIgEsIug #@ﬁleﬂmggt(g@%atgw g spucyra Heand | t er

el ement s 32 aloomprad@hk ek, Ul dkidl R RRkled'seat i Brovid iRlwechdal KaiBADET 30

on which yoke assenbly 36" is positioned, Is at ah angle to hori al). In
sone enbodi nennd stricwe\28rtp posseit aie hdakage3 0A shyildyesealde ptoviddd, between,

per pendi cul ar to horizontal, .and yoke 80 is structured so that filter 10

el enents 32 ardiantspd Fasof 2dpeentifilish emeBtsan acute angle with respect to

hor i l'g Th f : ' f ol ' filt
olements 8215 about 150 R0RTI, bt BROED pelRineRBl Pl Bl cm can

work with any28angh e nifspémtcthe fiddei olemenss S2ud ki oo amgle weth refpetbh® enbodi nent
shown in Figures 1  and 2, each back nenber 30 of the stepped structure 28

has two hori zSATEANE]- (badpmembersifhan gk yolgrassmahly 64 it Revibened, Pras@er abl v,
all of the filpat gh, mtl!z@).%&ﬂl&é}ﬁb\éﬁ{l&&é{% %Je‘é.?.ﬁbgk &BB%&Q@%WW 28
ner . or a q Obe snee S li % ,

are parallel to one ano planar 't'u ructure t he

filter el ementvertidal, des pipadiuki e hbrizonpa) 2id ke 80 iONeuckiel b6 that filepver is
utilized to seal against the end cap 87 of the second filter 20 'elenent

32 and t 01Br ovlementsi2 axp pevssibelesepeniinned aban auipangle with respeetiie filter

el enents. Too ORI j G e.filter ele s anhd too
little conpr egg}l%gr}llt@'esuet%zéf:eﬁg%i?r legﬁ@ggp@%05}@]@@9%@%%&%@@33%\,6 is
depicted in Bhes oAt 1SSIGSroRf BE ABELortA MRliRgl O sydidth &Sk ith aQd its
interaction with the yoke will now be discussed. A cover includes’ a plate
or sealing nefBgle of mchpation. ineinding nohngleri hythewmbediment phawrein Kigareddvi ce

capabl'e of :sealiagl ering t d-of t filt elenept. A plate could
be flat. A pr g#de?frl %%hé% eﬂ’gﬁ’i OPF{;CS}%BP@%&EH%M%EWJE%@D of cover
100 in Fi gsir e sgheedhidreydi@d 80 mcuhtatleledn.” PetrBly! AR of the filter elements 32
on the various steps of stepped structure 28 are parallel to ope another. For a
' planar tube sheet structure 28, the filter elements 32 are also preferably parallel to

one another.

A cover is utilized to seal against the end cap 87 of the second filter
20 . “element 32 and to provide the appropriate amount of compression of the filter
elements. Too much compression can damage the filter elements and too Iittle
" comipression resuls in air leakage. A preferred embodiment cover is depicted in
~*“the Figures as reference nmmeral 100. The cover 100 and its interaction with the
yoke will fiow be discussed. ' '
25 A cover includes a plate or sealing member, a catch and a
" tightening member. A plate is a device capable of sealingly covering the end of
 the filter element. A plate could be flat. A preferred embodiment of a plate is
L 'shown as plate 102 of cover 100 in Figure 3. Plate 102 is shaped to receive the
. ‘end cap §7 of filter element 32. Plate 102 also includes a gasket 104 for sealing
" 30 " with end cap 87. Plate 102 also is shaped to scalingly interact with the front sheet
' 14. Plate 102 is made of sheet steel. o |



end cap 87 of filter elenent 32. Plate 102 al so includes a gaske 1§4 %or
sealing 30 with end cap 87. Plate 102 also is shaped to seat n&é@i f8hact
with the fwontaapeet 14. Plate ' 102" is made of sheet st gglppydhifidsy B 2005
WO 02/ 16007 PCT/ US01/ 24902 10 A catch is any device or configuration
capabl e of physically holding onto anot hedOdevi ce such as a keeper or
protrusion. A catch can Aecawhed ahydéxdtador mﬁguﬁltibﬁeﬂmblemfpmﬁbﬂlyﬁdkﬂngum
that a force can be tgglglied to the catch to nove the catch and therefore

move the. keep®&TtSROBFILEGVICS FRh Boa XaensT 8F PEOtRISIORg o 6aEh casbepsed e beldt ch
wi th the keepe ]@g% | |fLex fi i and
shapes. A cat cﬁl,lto'c%an égrbsrﬁgg%%&g?ﬂc ar @lﬂtog!ct eb?gk)]?lge%sq OL'J;%]JY:??&J@%E?VED or
any ot her shathe catchtand sherefoabineve thefkespedonipigirisich deawe of BxCdnghahadtir pose.
In a preferred enbodi ment shown in Figure 3, the catch 108 is the shape of
the letter D, %necaichwid e kegner. fnea wome inguagy different omfiguratienscent r al

of an eye. bl TEEAPYE N eachERRE lihed bbb iR Rl i VEL T Pely 2

catch. A gui deothew fhape thias isccapabilé o€ Perfdtaiing ffel sove Hebctibal plupegment or
positioning of a catch into engagenent with a keeper. ‘A guide surface
coul d be a flat .plate subt? prefraredgmehodiment shewn in Fisnes3 ahe aafch {0%isdle f ace

e bl o L CTE ! A : T The Kk |
oui o <hr tace. 48y §PUE1e0 0L 8G% Sl Pod Lo B %h i SEERRL 0
enbodi nent 1as dafl rEdelivd B8 kdepke 81 bighy phie: &1 Tﬁ@éﬁtﬁ@a&shg&r&ta'g@?ﬁat e

surfaces 110 and 1I2.:. Quide surfaces 110 and 112 are angle od
shaped and poshalt envddialse beicnieeut of Bdlat aretdh shas to frrm aeagelgerent with the

keeper 81,.. The apgled rods that k t he. gui de. surfaces .11Q and 112
Ao the. two fop 90 B arE SiRRe b urties frat Bt b RS B5 Brasond d
gui de sur f acescalchOn& éhgageandnt withoskéepbie dARRE@surfRet 84l BE aleBs bi 4, the
catch 108 i s shown ‘Off-gc%érﬁler “gnd above t%?l keuépe'r %‘I{#BTﬁiﬂétFlg&;%&

exenpl ary st artbitighgnodie chigh shidestabengthe strfxefitheplateh the wwhristivecteibingbe t he

cover 100 OvalsablSe B58, o s 3o Sl bt S S pSRIEAYE b, ™
In a preferred embodiment as shown in Figures 3-12, the yoke 80 includes
Ewd gulde surfaces 110 and 112, Guide su:fac_;es 110 and 112 are angled rods that
are shaped and positioned .to direct the catch 108 into engagement with the keeper
L8, ‘Ith,e ang_led rods that make up the guide surfaces 110 and 112 are the two top |
20 | yods 84 and 85 of the yoke 80. The operation of the guide surfaces 110 and 112 is
~ described below. I
. Referring to Figure 4, the catch 108 is shown off-center and above the
" keeper 81. This is an cxemplary starting position of the catch 108 when the
| opéfalof moves the cover 100 towardé the end éap 87 to seal the filter
25. ,gqn§trqction. The catch 108 strikes the guid__g Surface 112 causing, .with the
assmumce qf gravity, the catch 108 to move downward and laterally in the
d'_jr:écitéign“of t]_;e;kéepelr 81. The shape of th¢ ‘guiding surface 11.2. is such that the
“ _ catch shdes dzrectly onto the keeper 781... If the catch 108 moves laterally too far in
B B | thedlrectmn of gulde surface :1 10, then the guide surface 110 assists in guiding the
30 . catch 108 back to a peﬁtered position where the catch 108 will slide down onto the
_keepef 81. | It is ‘n.o'ted that another exemplary sta;fing _pésifion ﬁr_ould place the
eyebolt in contact with guide surface 110 - | o



assi stance of gravity, the catch 108. to nove downward and laterally in the

direction of the keeper 81. The shape of the guiding—surfag. ' h
~that the catch slides directly onto the keeper 81.. If the éﬂaFEBlggagcnoves

| at eral | yWb®/%68¢7 in .the direction of guide surface 110PC¥H&N/2H$2 gui de
surface 110 assists in guiding the 30 . tch 108 back to a centered

I ti wh he ¢ 108 wll| slid _ he, kee 8L. It i
Poted that  ant hor 1guRH) TRgtrltsdbe FHigh J0R M HormeAsi Ro~ion uth We kogEbol & i n
cont act w0 gyl I S RGPsidd ey ok e 2OP 1N ERGHRL LSl 80902 11

Figure 3 illustraté&s the catch I n"an engaged position w eeper
81. Figure 5 imddnguiéng/contacs ithitiggiitesurédce 111210 Fignos 6 is o pidel viloove t he
keeper 81 and in guiding contact with the guide surface 112. Figure 6 is a
si de vi ew shogb%f’wglgt gC %éﬂSi%r%mwag?wwt@ﬂ@gb%wr #Mth the keeper

8l. 5 As briefly nentq ahe 0 ' |aht eni nber. A
tighteni nggmenber ijggiz)irgy evi c\gg%?&NV%C%%Y%%%%%?%%%&S%%{%%?% a%catch and
a corr esponditightepiig emberhis atpdetiteort medhapiinat e ohigled B aC@phiind 20f
changing the distance between the plate and the catch. A tightening nenber
can be any typergspondingplate such thatthe Highteninammenher ércapahle of phangingdhaini sm
capabl e of adj | | St ween: t he. pl In a
preferred enbo |nen?)eggégﬁ%ﬁla?rﬁaﬁgeu%géh'1‘529}&1%1?%%%%%9%?&200 S

an over - cent erclahghold nubcanbingide dr efiep dicoRiisns taableiof adjusingieht |ine
cl anp made by DE- STA-CO I ndustries having 'Part No.. 604-87. Referring to
Fi gures 4 18nd dstancedetyeen theplaeand tingatch)2 i ncl udes a rubber coated handl e

204, a 15 "center r . ; ' Q ros .23l and, 21 a. cent r.al .
support 209. The Ii I?p%gtggeﬁghﬂs’&e]%iﬁéggastng?vﬂénﬁ%lﬁ%sﬁ'%?%ﬁ%w%é?e% and a
second rivet 200.is #h6vdratente? CRmPAZRE SA pheradaeifbdiinent R ETs@Ckitait ige P! at e
102 and: through a hole in support 209. The eye bolt 108 is. threaded into
an aperture i flarmgde by DEE-SFALR Indhgtries daping Partiéo. A04HGr tRef@ingitoh t he

plate 102. The. olt 108 is screwed i .t 20 har 206 to esired
posi ti on, andiiﬁ'}eéﬁs ?ﬁga Po%? %ﬁf’%ﬁﬂ?@ﬁfn&ﬁ@&g S [6 e ‘603(?‘?‘?&“31??%&9%3‘
constant dpst aBa@r bAl 28 Hrk208Y AR 11 2hAD1976d b REntPll 3hsHokO9. The link

208 is secured to the support 209 by rivet 212 and a second rivet 217. The bar

206 passes through a hole centered in the plate 102 and through a hole in support
209. The eye bolt 108 is threaded into an aperture in the bar 206. A nut 210
coupl'eé the support 209 with the plate 102. The eye bolt 108 is scfewed into the
20 bar 206 to the desired position, and then the lock nut 170 is tightened down to
 maintain a constant distance between the eye bolt 108 and the plate 102.
Reference number 230 refers to a gasket and reference number 232 refers to a
- wasther, - | ,
The handle 204 is connected to the bar 206 and is rotationally coupled to
‘25 the link 208. Rotation of the handle 204 in the direction of the plate 102 results in
moveinent of the bar 206 in the direction away from the keeper 81 of the yoke 80.
Since the catch 108 is coupled to the bar 206, such rotation of the handle 204
" results in the catch 108 moving toward the plate. If the catch is engaged with the
kecper, the rotation of the handle 204 toward the plate causes tightening of the
30 plate 102 onio the filter element 32 and the front surface 14 of the housing 11.
' Figure 7 illustrates from a side view, the catch 108 engaged with the keeper 81,
~ and the handle rotated into its closed position. The cover 100 in Figure 7 is sealed



Ref erence nunber 230 refers to a gasket and reference nunber 232 refers to
a washer. The handle 204 is connected to the bar 206 and +§ 'FE pgng! 1y
coupl ed t ow@piebohe |ink 208. Rotation of the handl e 204 iﬁbfm%I%;ﬁc ion
of the plate 102 results in novenent of the bar 206 in the direction away
fromthe keeper 81 of .the yoke 80. Sincel2he catch 108 is coupled to the
bar 206, such rgtiastitbnens capl®d dfaincifiker2etnent 82 w2hd alsb nghinst ihafoht &@ficeovi ng
toward the plate. Af the catch js engaged with the keeper, the rotation of
t he handl e 204 O%ﬁﬁosﬁ%@@éfﬂ ?Qq HlatEito ediecpiredl o aljodicseam? ont o
the filter el erﬁgpggu}‘g';gnd the front surface 14 of the housing 11. Figure 7
illustrates froma srde view, the catch 108 engaged with the keeper 81,

and the handl e r ot atAsdiiscnssed aboves iesdistagpeifttheoeye Ol 080v&h tAOMatenOBicgur e 7
i s seal ed g F.E B 2005 WO 02/16007 PCT/ USO01/ 24902 12 against the end cap
87 of the f?PIt&F 28ugiRa by loapsening the e 179 andisareving the end okthe ese bolt 108 The

final positionﬂﬁ.gh : | t he. er 8 an. al so. be seen
in Figure 7. As é%ﬁtggggfgggé%géﬁ%‘gmg:ﬁgfgﬁ%e&gphg emelE/’%r Ia@mi % rom t he
plate 102 can bécanse Agrarides prévisidOBsBE diRGtE thab ke chitll 1B8AnGRE e¥hidg: bhe end
of the eye bolt 108 further into or |less distance into the bar 206. This.

i s an -i npor t antheRlptgd0AuRen a given gefation ofihe ipade 204.c This askustabilithids wrgt ance

that the catch s. el al] Y e an i ven_rotation
of the handl e B@ﬁﬁﬂ%@%{gﬁ%ﬁﬂ%iﬁp % @f r%;@&\a/g!rl 351’ rﬁélig%f; _%’é@%ﬁ?@lﬂr?sﬁ(’g 0_

i nportant 10 peRVilts eRiincARP20 PToRnACRBMRHYessibn S0P HES bRmeRls 32Qabhe fil ter
el ements 32. Too nuch conpression of the filter elenments 32 can danage the

filter el ement damage thefltpy ¢lements 3Ap losditdncampressiandan tesnlbinrait leakagge. The

use of an overscenter.clanp allows the operator tq quickly seal the cover
in place wit hg‘é?‘&v\%‘éq% (H’gp "ﬁr“téli%%aﬁﬂfﬁ etOQSIaFﬂEéﬂ%B}&E'O%"f &Ftop&rm

conpr essi on. Fplé @itﬁoutlﬁorg{iﬁ%g&)mbk@mjﬁ%tmhm&@fﬁjt@é EGfpRSafli ment of a
tightening 15 menber. The t’ightening nenber includes a wing nut 300 that

i ncl udes handl e 302Fignre hisonside viesrofianethenpreferred emisodimentdifiartighteRing 324

304 i n i n nubease:- REiasug Bistiber B ldeS « Siremi L0 Yat 880 4prcRte T or
threaded recei pith®alls b8 1RMdbr EA3§ hiNAinGO Rod 324 includes a threaded outer
diameter that is received by threaded aperture 304 in wing nut 300. Rod 324 also
includes a female threaded aperture for threaded.feccipt of the end of the eye bolt
108. Nut 306 _is'threadedly. engaged with the threaded outer diameter of the rod
20 324 and préventg_the wing nut 300 ‘:from falling away ﬁ'qm _the plate 102. .

Reference nug_lbct 309 is a gasket and 308 is a washer. Nut 320 can be tightened
“tolock in the depth of insertion of the end of the eye boit 108 into the female
threaded aperiure in the rod 324. Reference number 320 refers to a shoulder on
theeyebolt108. =~ o . : .
25. . Asthe handle 302 is rotated clockwise, the catch 108 moves towards a
_ closed‘position. When the handle 302 is rotated counter clockwise, the catch 108
_ m_oies toward an open ‘pqsitiqﬁ.‘ | o | o | _ .
- When m}lltiplf:. filter elements that are not circular in cross section are
L placed on a ging_le_ yoke, a misaligpment of adjacent filter elements can occur.
. 30 Figure 14 is a front view of a yoke 80 and filter elements 32 for illustration of this
misalignment. The :_sol__id_ .oval lines represent a first filter element 32 closest to the

. cover _1007 The qul_tt‘_cd_ oval _l_incs represent a second filter element 32 adjacent but



108. Nut 306 is threadedly engaged with the threaded outer dianeter of the
rod 20 324 and prevents the wing nut 300 fromfalling avvay__,fg m@gg@ﬁate
.102. Reference nunber 309 is a gasket and 308 is a washer..” Nut. can be
ti ghtenedWQe/18Ek in the depth of insertion .of the end BETAURE/ 2490 bol t
108 into the female threaded aperture i&{e‘he rod 324. Reference nunber 320

refers to a shoul n he.. eye . holt 1 As the.handl e 302 is rotated
cl ockwi se, thgbeﬂwgti%%g’%ghﬁﬁ}‘é‘ggqt(ﬁar‘%%c@' %E‘ééy%éﬁﬂr? Lonthevie flthe. handl e

302. is rotat %ﬁ%@%'ﬁﬁiguﬁmsﬁﬂﬁ ﬁ?ﬁﬂr@@ﬁhﬁ%ﬁi&?ﬁ@%ﬁt&@%&ﬂen
position: When multiple filter el errengs that are ffiot circular 1n cross
section are pidjeced fder elesienigl3d. ykHiemisatigmman lchy resalitin ofr ledkagestivedni | t er
el ements can ocgcur. 30 Figure 14 is a front view of a yoke 80 and. filter
el ements 32 f AYACEMALET GeSASof this nisalignment. The solid oval. Lines

represent g first f4 bt e e BaktCk e :.The dotted
oval Iines represer‘ﬁf E%ﬂég@%ﬁg?ﬁrl ter e'%grq}ié%?ﬁgglﬂiegg?g@g%téi%%% >3 FEB 2005 WO
02/ 16007 PCT/ psodidekiadRgit8 15behe prefdrecd dmlsdditherttetideadlipm®0tis bdde 66 can. be
seen by Figure 14, th? two filter _elenents 32 are misaligned resulting in

failure of thd® s atanhed fo hethetiomapd 86/af the yakersOdyewelding. 32.
e on t - oo o . !
ement o wloHguiRRD SO cbulI N Yo MER AR FRL AREE Nl M B

is provided ibe sEégimrTgB.15Tite guidef dprie greferablyiloeiéd @Urigeorc it wild@R i s nade
of formed steel rod and is attached to the bottomrod 86 of the yoke 80 by
wel di ng. 19he igpided the filkersgiemens 32t thepoinfeofiglongatign (e nthe peisf apwkicke or

spring steel. No¥: en. i Lauee 15 t yi.de,clip is.preferably
located to fr |ﬂ§éls(|hgﬁri%e| (ﬁ{/l\niﬁ%&tu?g OEH%I @E"Fﬁ?ﬂbﬁnpf%@?f'ﬁl@eﬁméﬁz%ﬁ?%%f at the
poi nt of el onghinicanis(the Sreatctth 8f (heifilfer dlembht. ClMhe frit@ios 7 b AeCyridOnpt Wign Cent er
of the filter element to the inside surface of the filter ‘elenent is the
greatest) of heeingife surface|of therfilter Flrment pravews tife filtasfelanhant fgindwotatiogp wi t h

t he inside sur f.tthe filter element prevents the filter elenment from
rotating arc_nﬁj%\(g]Yl ﬁﬂé"'%"kﬁ'

15 The guide clip 400 overlaps the two stéckéd'ﬁlter elements 32. Therefore,

a filter construction requires one less guide clip than the mumber of filter elements
_in that filter construction (i.e. on that particular yoke). For eﬁcample, if there are
three filter elements on a yoke, then two guide éﬁps would be utilized.
' Figures 9-13 illustrate additional views of the preferred embodiment of the
20  yoke 80 and parts thereof. Figure 16 is a top view of guide member 400. Figure
17 is a cross sectional view of an oval filter element 32. In association with the
- preferred embodiment, particular dimensions will now be provided in the below
‘table. These dimensions are in no way limiting to the scope or breadih of the -
invention disclosed herein. Many other dimensions, shapes, and configurations
25, are within the scope of this invention. - The dimensions provided are one example
for use incoﬁjunction with an air filter assembly 10 utilizing two oval filter
elements 32 per yoke 80. The dimensions are provided in inches and in

centimeters. The dimensions fbr'angles are in degrees.



15 The guide clip 400 overlaps the two stacked filter elements 32.

Ther ef or e,

nunber of Wiolaeasooel ement s
particul ar yoke). For exanpl e,
then two guide clips would be utili

yoke,

i f

there are

addi tional views of the preferred enmbodi nent of the

a filter construction requires one |ess guide @Iai [F'Eaa?lﬂgﬁe

in that filter construction (i.@r@dkibes
three filter elenents on a

2¢d. Figures 9-13 illustrate

20. yoke 80 and parts

t hereof. Figu t6—1s topviewrof—guide—frepber—400—F-gure—17-1s a ¢
sect i onal Viewﬂgﬁe_rg;ceie 2 er | SimEnsion dnches), ¢ o 4 Dimensign (gentimeters)
preferred embplEaEme Figures; ¢ | o | {deggessimsasegfian nol be provided in thd
bel ow table.|These dipmensions aj@nghk) no way liniting to the scope or
breadth of thea invention disclos@dtherein. Many ot hér3gi nensions, shap
and confi gur aHenrs—25—are—w-thiph the scope of thislinvention The
di mensi ons prpVvi ded are one exam)ﬁé)okfor use in conjddction with an air
filter assenb o utitTzimg two t—frtter—et em:u‘ﬁ 3I2—petr—yoke—86-
di mensi ons ‘ark provided in inche$ and in centineters: e dinensions fqg
angles are injdegrees. -8 F E B 6@ WO 02716007 PCI5US0T/ 24902 T4
Ref erence | etter fronDinension (Inches)D nension cemtineters Draw ng
Fi gures(degrepd is case of an anj|L&2a2.506. 35 b5.00]2.11 c8. 91622. 64
d2. 065. 23 el. p4—11+F4943125-55 25,44 6—+3—10—h26-50 3725?,1 19702463
J9.3623. 77 k5| 4413.81" A4S 2055,
18 5.16 -1 13.10
h . 26.50 -67.31
|1 19.70 . (24.63 -
13 - .]936 123.77
k- 5.44 113.81
1 1.62 1411
jm __ K 49.43. +1:125.55
n 522 - - 13.26
0 044 - - s 112
1P 1.01 12.57
149 - 1.62 1411
r 49.43 125.55
8 5.50 13.97 -
t : 10.62 11.57
u 13.41° 8.66
v - - |220 - 15.59
|w 10.70 1.78
Ix 231 587
y -0.91 2.31
Z 0.93 2.36
aa 0.93 2.36
bb 11.36 28.85

oSS

es,

The



11.624. 11 m49. 43125. 55 .
r49. 43125. 55 s5.5013. 97 t0. 621. 57 u3. 418.66 v2.20.5.59 w0. 70
.87 y0.912. 31 z0.932. 36 as0.932. 36 bbl1l1l.3628.85 -8 FEB 2005

n5. 2213. 26 00. 441: .12 pl.012.57 gl.624.11

S

PCT/ US01/ M®0¥16087 Ref er ence | etter fronDi mension i nches) BCIMBRGH M2,

(centineters C .

dd10. 9827. 89

Drawi ng figures_

(dl\/EEfsl n case of an angle) cc7.9820.27

Reference Ietter from

Dimension (inches)

Dimension (centimeters)

Drawing Figures - {degrees in case of an

angle)
cc 7.98 20.27
dd 10.98 27.89
ee 14.36 36.47
o 20 degrees

60 degrees

72 degrees.

It is to be understood however that even though nwmerous

charactenstlcs and advantages of the present disclosure have been set forth in the

foregomg descnptron, together wrth detalls of the structure and function of the

drsclosure, the drsclosure is ﬂlustranve only, and changes may be made in detail,

terms in which the appended clanns are expressed

7 especrally in matters of shape size and arrangement of parts wrtlnn the principles
of the drsclosure to the full extent mdlcated by the broad general meanmg of the




6el4. 3636. 47 a20 degrees 60 degrees 072 degrees. It is to be understood,
however, that even though numerous characteristics and advapt éoiﬁ 5he
present disclosure have been set forth in the foregoing des ngf ,0
together with details of the structure and function of the disclosure, t
disclosure is illustrative only, and chéﬁges may be nmade in detail,
especi al | y i Werdditrer s of shape, size and arrangenent of parts within the

princi pl es f th isclosure to the full extent indicated by the broad
general neant:ng ngﬂWgcoqsg}lﬁtgoq r gitachmentie WE&LAMPME Fs are expressed. 8

FEB 2005 16 Ve cl@ahm dyold Halvldg®f fSOORE ddCl deOhd Qld ppbaeiiBREst by,a housi ng
conprising: (a) a yoke having a first end and a second end opposite the
first end, whereiithe fiteteiid issonBaded o boatfached od havsing, andithe besdnd endy

housi ng, and the.secgnd end conprises a keeper; (b) a filter supported by
the yoke, tHEHERE*FPHEuding a first end and a second end opposite the

first end, whereig)t he; SRGOAPpSRA B3 thé Pk, ild RierdfludiRs a fikst ep€BAMY; and (c)
a cover conprising: (i) a plate for covering the opening in the second end

of the filtesecond ¢ridjoppositeghe &indt and,rrdiesein theoteaend end afdhe hléergledines atand (iii)
a catch operativel onnected to the tightening nenber, and having an
engagenent nerber %%cﬁfi gured to cooperatively engage the keeper, wherein
the tightening er g£asvePeoragliisigd.ed to nove said catch engagement nenber
relative to the plate, wherein the plate can be caused to seal the opening
by engagi ng the cat chikengadrldterfer easepag the angningdn fhesseindnd ofthg fillsrng t he

tightening nenber to gpve th : . The filter
construction of claimY Whe:}rQ@%@A{ﬁ%%&@)‘éﬁ%ﬁ%@%f{?@%ga&%%&df urt her

~(iii)  acatch operatively connected to the tightening member, and

he

having an engagement member configured to cooperatively engage the keeper,
wherein the tightening member can be adjusted to move said catch engagement
member relative to the plate, wherein the plate can be caused to seal the opening by
engaging the catch éngagement member with the keeper and utilizing the tightening

member to move the plate toward the keeper.

2. The filter construction of claim 1 wherein the second end of the yoke further
comprises at least one guide suitable for cooperativély engaging said catch to guide

said catch engagement member into engagement with the keeper.

3. The filter construction of claim 2 wherein the second end of the yoke

comprises a pair of said guide surfaces.

4. The filter construction of claim 1 wherein the keeper comprises a rod

coupled to the yoke wheréin the rod has an end.

5. The filter construction of claim 4 wherein the end of the rod is bent in the

direction away from the plate.

6. The filter construction of claim 4 wherein the engagement member of the
_catch comprises an eye bolt defining a hole wherein the eye bolt is engaged with the

rod when the rod is inserted through the hole defined by the eye bolt.



conprises at |east one guide suitable for cooperatively engaging said catch
to guide said catch engagenent nenber into engagenent with the keeper. 3.
The filter construction of claim2 wherein the second end ofm%f}g%?@ﬂ5
conprises a pair of said guide surfaces. 4. The filter construct

claim1 wherein the keeper conprises a rldd coupled to the yoke wherein the
rod has an end. 5. The filter construction of claim4 wherein the end of

the rod is bent in,t di rection_.a from.the plate. 6. The fi,lte
bomst pucttonTor ot After donieRatioR a8 4 ieThh 6 BB s mpPise bt i
conpri ses anrfMgeddpérk. defining a hole wherein the eye bolt is engaged with

the rod when the rod is inserted through the hole defined by the eye bolt.
-8 FEB 2005 17 7. The filter construction of claim1l wherein the yoke

conprises a pluraljty.of rod nenbers. .8., The filter .construction.of claim
COwher ot n B 1 oRPEHI ponkRsLP B0l 4 SereHR o iR BRHHE SRR 11
filter constametdr@eniefclempl m 1 wherein the tightening nenber conprises a

wi ng nut coupled to the plate, wherein the wing nut defines an aperture
that is internally threaded, and wherein the catch has a first threaded end

recei ved by ghe tur t L I jJ:
assenbl y com%'ri Si Egé ﬁ?%)%%gaﬁgﬂ%#ﬁgc%néllu |endﬂg}1&¥hgelﬁ% g@&bgkﬁ%rﬁﬁ%gh et, a
spacer wal |l sépanatcongded tolthe plats whgreimthe vaing nlif definegaic psrhes thanit a cl ean

ai r chanber; . the spacer wall havin a first air flow aperture therein; (b)
a first fil tlélﬁere@fvﬁ%é% &nd plsrein &lﬁéatch has f 8rst threaded sgd serseiisdbydRe in air

fl ow comuni ﬁz?éaid@&'af{@rﬁlpe 6flﬁe%&%$ﬁut?‘i r flow aperture in the spacer wall; the

first filter construction co Ising: (i) a yoke having a first end and a
second end opposite the first end, wherein the first end is coupled to the

“spacer wall,:and the, second e conprises a keeper; (ii) a filter
supported b 1qa}he Eiﬁ{eﬁéssf’fnlggye?"“ag%“}ﬁ'ng an opening

| (a) a housing including an air inlet, an air outlet, a spacer wall separating
the housing into a filtering chamber and a clean air chamber; the spacer wall having
a first air flow aperture therein; |

(b) a first filter construction positioned in the filtering chamber and in air
flow communication with the first air flow aperture in the spacer wall; the first filter
construction comprising: | |

_ 1) a yoke having a first end and a second end opposite the first
end, wherein the first end is coupled to the spacer wall, and the second end
comprises a keeper;

- (1)  a filter supported by the yoke, the filter defining an opening
extending tﬁrough the filter from a first end to a second end opposite the first end,
wherein the first end of the filter is positioned adjacent to the first air flow aﬁerture
in the spacer wall such that there is air flow communication between the opening in
the first end of the filter and the air flow aperture in the spacer wall; and

(i)  acover comprising:
(A) aplate for covering the opening in the second end of
the filter; _
(B) atightening memBer connected to the plate; and
(C)  acatch operatively connected to the tightening
member, and-having an engagement member configured to cooperatively engage the

keeper, wherein the tightening member can be adjusted to move said catch.



extending through the filter froma first end to a second end opposite the
first end, wherein the first end of the filter is positioned adjacent to
the first-air flow aperture in the spacer wall such that the-r& Rli?ﬂﬁﬂow
comuni cati on between the opening in the first end of the filter "and the
air flow aperture in the spacer wall; ad® (iii) a cover conprising: (A a
pl ate for costgapamerntt hendpenilagyvd to thhplakewhadinethd phite tdrebd ¢duset to seB)tha

ti ghteni ng nmenber connected to e.plate; and C catch operat.,vely
connect ed t cPRSREEIN dig S6RP endr%ftﬁg%ﬁﬁer &%&Wﬂé%‘%@h%gﬁ’%ﬁﬁ RRUPRTE
configured tg; g%q% (AVI=1MV2E ; : | f§ ot i i ng
menber can bgltg justgéciJ a%llgul%\%@ggig}@%éﬂgg?}é%ﬁﬂ%e%@%ﬁgg%@e 8 egdr@ggg{r%ent
menber rel atkeepert o the plate, wherein the plate can be caused to seal the
opening in the second end of the filter by engaging the catch engagenent
menber wth the keeper and utilizing the tightening nenber to nove the
plate tovardifhe TKEER& assckdbly of dRfn 10 WHeRin BRSRE Verdl oftheidRellrikdier €i n
the second end of the.yoke further conprises at |east one guide surface
sui t abl e f orcanuwses aitleast bye gridaginfapesuitable fr choparativply decagiigbabaatdh

engagenent nber info. engagenent with the keeper. 12, The filter assenbly
of P ar m 11 R 4 ST R oty IS s ment it elesbni 7 of sa o
gui de surfaces 13. The filter assenbly of claim 10 wherein the keeper
conprises a rod coupled to the yoke wherein the rod has an end. 14. The

filter assenbly oFhefiligrmssemnblyef eliain d havherain Bre sepand asd qfdhgeeke in t he
direction away.. f . filter assenbly of claim 13 wherein
t he engagenra\@;{"'*Wr[es(r%%éi’ggf)?]f‘%%&gg%gwfg%gnpri ses an eye bolt defining a hole
wherein the eye bolt is engaged with the rod when the rod is inserted

t hrough the hole defined by the eye bolt. 16. The filter, assenbly of claim
10 wherein the yokle dbsrssseably af glaim A whgres thedgeperepprisesyrodpqapled | ¢ er

assenbly of &Ifﬁég&&%ﬂ@;&h%&&%%gﬂ&eni ng menber conprises an

14.  The filter assembly of claim 13 wherein the end of the rod is_ bent in the

direction away from the plate.

15.  The filter assembly of claim 13 wherein the engagement member of the catch
comprises an eye bolt defining a hole wherein the eye bolt is engaged with the rod
when the rod is inserted through the hole defined by the eye bolt.

16.  The filter assembly of claim 10 wherein the yoke comprises a plurality of rod

members

17.  The filter assembly of claim 10 wherein the tightening member comprises an

over center clamp.

18.  The filter assembly of claim 10 wherein the tightening member comprises a
wing nut coupled ‘to the plate, whereiﬁ the wing nut defines an aperture that is
intemally threaded, and wherein the catch has a first threaded end received by the
threaded aperture of fhe wing nut.



over center cl anp. 18. The filter assenbly of claim 10 wherein the

tightening menber conprises a wng nut coupled to the plate, i
wi ng nut defines an aperture that is internally threaded, cﬂﬁéﬁzﬁ]ﬁ

catch has a first threaded end received by the threaded aperture of the
wing nut. -8 FEB 2005 19 19. The f||teﬂ~assenbly of claim 10 wherein the
filter corrprl%es Tiwﬁhcr amblﬁnotfthnnéDeﬁmmn theoflter Thmptisdsttoo casmwebl y of
claim10 fur%g & rising a second filter construction. 21. A nethod of
accessing an WP? @r in an air filter assenbly conprising the steps of:
(a) removing a cover from the air filter assenbly wherein the air filter
assenbly conprises: (i) a housing including an air inlet, an air outlet, a
spacer wal | ZQ;epaThQ filter etshenlbiw§p}agn|lﬁtforﬂ@rfcpmpersmggsgmdtféterand a cl ean
air chanber; ﬁP% acer wall having a first air flow aperture therein,;
(i) a first Wﬁ €t%%onst ructi on positioned in the filtering chanber and
in air flow comunication with the first air flow aperture in the spacer
wall; the first filter construction conprising: (A) a yoke having a first
end and a setbnd Anwetbpdebaccessingan aif filier i gy ainiHier assembhecompringhg | s
coupled to tgg c](Bacer wal I, and the second end conprises a keeper; (B) a
filter suppo 3 by the yoke, the filter defining an opening extendi ng

through the filtega)frofentoving stovendohtha afefitendssemBlyoRpasintthe hindiltef i r st
end, wherein the first end of the filter is positioned adjacent to the
first air fl¥semblycomprisesin the spacer wall such that there is air flow

comuni cat on be veen, e SRRl i A By LIS il raend Lhe
~plate for cosepadatigg tHechompiagiinig ai filtering chambearchndractledn dihehafriblet; ¢ltg spacer
wall having a first air flow aperture therein;

(i)  a first filter construction positioned in the filtering chamber
and in air flow conumunication with the first air flow aperture in the spacer wall; the
first filter construction comprising:

(A)  ayoke having a first end and a second end opposite
the first end, wherein the first end is coupled to the spacer wall, and the second end
comprises a keeper;

_ (B) a filter supported by the yoke,rthe filter defining an
opening extending through the filter from a first end to a second end opposite the
first end, wherein the first end of the filter is positioned adjacent to the first air flow
aperture in the spaeer wall such that there is air flow communication between the
opening in the ﬁrét end of the filter and the air flow aperture in the spacer wall; and

(C) acover comprising: |

D a plate for covering the opening in the second
end of the filter;

(I)  atightening member connected to the plate;
and

(Il)  a catch operatively commected to the tightening
member, and having an engagement member configured to cooperatively engage the
keeper, wherein the tightening member can be adjusted to move said catch
engagement member relative to the plate, wherein the plate can be caused to seal the

opening in the second end of the filter by engaging the catch engagement member



(I'1) a tightening nenber connected to the plate; (l111) a catch operatively
connected to the tightening nenber, and having an engageme»ﬁﬁ FfrBe?UUE
configured to cooperatively engage the keeper, wherein the tighiéning
menber can be adjusted to nove said catch engagenent nenber relative to the
pl ate, wherein the plate can be caused t¥ seal the opening in the second
end of the. Wwithtlerkdsperamdanjlinipgtthetigliterhg ewghgetrenovartgipiate ®vwargtl® 2005 20
with the kee&gr and utilizing the tightening nmenber to nove the plate
toward t he ‘flbh; (b) accessing the filter; and (c) sealing the opening in
the second end of hhe fdckdsile b tllket;R@acOver. 22. The nethod of claim 21
wherein the accessing the fi%ter step conprises: renpving the filter from
the air filter as&dnbl sealingltheeprningny thefseepndegpd aé dreciitterovith the covdrter i s
necessary; and returning the filter to the air filter assenbly. 23. The
met hod of claim 21 wherein the accessing the filter step conprises

replaci ng thg fil TR meihoh oflcRite QM AvHerdih @e accessing the filter step comprises:
(a) removing the filter from the air filter assembly; ’
(b) determining if a replacement of the filter is necessary; and

(c) returning the filter to the air filter assembly.

23.  The method of claim 21 wherein the accessing the filter step comprises

replacing the filter with a second filter.



