AlLR FI LTERATI ON SYSTEM W TH QUI CK CONNECT BACKGROUND [ 0001] The enbodi nents
relate to an air filtration systemand, nore particularly, an air
filtration system having a qui ck connect. [0002] C ean roons typically

i ncl ude a pl enum extendi ng above the room The plenumis configured to
contain air filtering systens necessary to receive contamnated air froma
roomand to supply filtered air to the room A ceiling grid is positioned
bet ween the room and the plenum The ceiling grid includes vents through
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positioned within the plenum The air filtration systemsupplies filtered

air to theBASKGROUDUYh a supply vent. [0003] The return vents and supply
vents are positioned within the plenum Existing structures within the

pl enum create o cles,for a duct s em between. the vents and the air
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Wi thin t hepatiewlany, ah bir &ilReiRd sidtés Bsvih@a fEICRBéinge € the room the ceiling
grid nust be replaced or reconfigured to acconmodate new vents. Likew se,

the air filtrat system may require reconfiguring. Existing clean roons
do not allow i nlltog{}%]hané pirpms, tgrcally dngludg & plsnumy extending ahqve fhe yeqrem
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i nproved systens and nethods to provide an 1 nterchangeably positionable air

filtrati oncoamiaged SUNRRY ram TrEL SpBNTHIGKE] 0005 Herroome dntxdldigngnid js an ai r
filtrati Onpo%}{ﬁ)rngdno-éta/eg{ ﬁn\é' rggrq an-ghcﬁe E%ﬁﬁl%m The ceiling grid includes vents through
which air is returned to and discharged from the plenum. A return vent returns
contaminated air from the room to an air filtration system positioned within the plenum.

The air filtration system supplies filtered air to the room through a supply vent.

[0003]  The return vents and supply vents are positioned within the plenum.
Existing structures within the plenum create obstacles for a duct system between the
vents and the air filtration system. The air filtration system is also permanently
positioned within the plenum. If a need arises to reconfigure the room, the ceiling grid
must be replaced or reconfigured to accommodate new vents. Likewise, the air filtration
system may require reconfiguring. Existing clean rooms do not allow interchangeability

of the vents or air filtration system without reconstructing the room and plenum.

[0004] A need remains for improved systems and methods to provide an

interchangeably positionable air filtration system.
SUMMARY OF THE INVENTION

[0005] In one embodiment, an air filtration system is provided. The system
includes a housing that is interchangeably positioned within a plenum that is in fluid
communication between the housing and a room. A fan is positioned within the housing
and configured to draw contaminated air from the plenum. At least one filter member is

positioned within the housing and configured to filter the contaminated air. A flexible




i ncludes a housing that is interchangeably positioned within a plenumthat
is in fluid comruni cati on between the housing and a room A fan is
positioned within the housing and configured to draw contam nated air from
the plenum At |east one filter nenber is positioned within the housing and
configured to filter the contamnated air. A flexible duct is configured
to channel filtered air fromthe housing to the room The flexible duct is
configured to enable the interchangeability of the housing. [0006]1n

anot her embodi.ment., an air filtration systemi.ss provided. The .system
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with the room A fan is positioned within the housing and configured to
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i nt er changabpusing; of the housi ng. BRI EF DESCRI PTI ON OF THE DRAW NGS
[0008]Figure 1 is a front view of a filter systemin accordance with an

g;“;?gim”mt . [00@8d77 9UfrCandttes efbddiRBlt, R HARATT Y& idthE%h A flfhiih sylibht ration
for a room is provided. The method includes interchangeably positioning a housing with
a plenum that is in fluid communication with the room. A fan is positioned within the
housing to draw contaminated air through the plenum from the room. At least one filter
member is positioned within the housing to filter the contaminated air. The filtered air is
channeled through a flexible duct from the housing to the room. The flexible duct is

configured to enable the interchangeability of the housing.
BRIEF DESCRIPTION OF THE DRAWINGS

[0008]  Figure 1 is a front view of a filter system in accordance with an

embodiment.

[0009]  Figure 2 is a front perspective view of an air filtration system in

accordance with an embodiment.

[0010]  Figure 3 is a bottom perspective view of a quick connect that may be

used with the air filtration system shown in Figure 2.

[0011] Figure 4 is a top perspective view of the quick connect shown in

Figure 3 and used to secure a duct to a ceiling grid.

DETAILED DESCRIPTION OF THE DRAWINGS




accordance wth an enbodi nent. [0010]Figure 3 is a bottom perspective view
of a quick connect that may be used with the air filtration system shown in
Figure 2. [00l11]Figure 4 is a top perspective view of the quick connect
shown in Figure 3 and used to secure a duct to a ceiling grid. DETAILED
DESCRI PTI ON OF THE DRAW NGS [0012] The foregoing summary, as well as the
follow ng detailed description of certain enbodinents will be better

under st ood when read in conj unction with the appended drawi ngs. To the
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within a wall of the room 102. The IOl enum 108 is i sol ated fromthe room 102
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so that the i1 ndividual can Fenum 0” ac
assenbl y ahawimgs.nt enance. The cel | ng grl d 110 may i nclude return vents 112
in the return area 106 of the room 102. The ceiling grid 110 may al so
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102. A plenum 108 is formed above the room 102. Optionally, the plenum 108 may be

formed beneath the room 102 or within a wall of the room 102. The plenum 108 is

isolated from the room 102 by a ceiling grid 110 projecting a length of the room 102 and

plenum 108. The ceiling grid 110 is configured to support the weight of an individual so

that the individual can walk through the plenum 108 to accommodate assembly and

maintenance. The ceiling grid 110 may include return vents 112 in the return area 106 of

the room 102. The ceiling grid 110 may also include supply vents 114 in the supply area

104 of the room 102. The return vents 112 channel contaminated air from the room 102

into the plenum 108. The supply vents 114 channel filtered air from the plenum 108 into
the room 102.

[0014] At least one air filtration system 116 is positioned within the plenum
108. The air filtration system 116 is interchangeably positionable within the plenum 108.
As illustrated, the air filtration system 116 may be vertically positioned 101 or
horizontally positioned 103. A location of the air filtration system 116 is also
interchangeable. The air filtration system 116 may be positioned within a space above

the supply area 104 of the room 102. Optionally, the air filtration system 116 may be




[0014] At | east one air filtration system 116 is positioned within the :
pl enum 108. The air filtration system 116 is interchangeably positionable
within the plenum 108. As illustrated, the air filtration system 116 may be
vertically positioned 101 or horizontally positioned 103. A location of the
air filtration system 116 is also interchangeable. The air filtration
system 116 may be positioned within a space above the supply area 104 of
the room 102. Cptionally, the air filtration systen1116 may be positioned
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102 may be sealed to accommodate a limited number of supply outlets 124. In another
embodiment, at least one supply outlet 124 may be sealed to accommodate a limited
number of supply vents 114. In the exemplary embodiment, a pair of air filtration
systems 116 is illustrated within plenum 108. Any number of air filtration systems 116

may be utilized to accommodate the size of the room 102.

[0016] Figure 2 is a view of an air filtration system 200 coupled to a ceiling
grid 202. The ceiling grid 202 includes a plurality of panels 204 positioned in rows.
Each panel 204 includes a supply vent 206. The supply vent 206 has a circular
configuration. Optionally, the supply vent 206 may have any shape that is suitable for




receiving a duct. The supply vents 206 are illustrated in an open
configuration. Optionally, if a supply vent 206, is not being utilized with
the air filtration system 200, the supply vent 206 may be cl osed and

seal ed. A screen 208 is positioned beneath each panel 204. In the exanple
enbodi ment, the ceiling grid does not include a filter. Optionally, a
filter may be positioned between the panel 204 and the screen 208.

[0017] The air filtration system 200 includes a housing 201 having a door
210 that S int n r f|| 1 SYS§ m 2 The door
210 is |II§%§?L e%qﬁﬁ:aﬁﬂ% g$p905|$$5%%t%es $ﬂé%(g"53¥ nen9998¥mP§e air
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positioned within the open return 212. The fan %1 may be a centrifugal fan

or a pl enuﬁpifl%”}’fral"@teamﬁ)’fbﬁIpp$lélt>fieérbe§r‘§@tl theireod 204 apd Fh§§@ﬁeall #PB-with a single
fan 214. Optionally, the air filtration system 200 may utilize a fan array.
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220 t hat egygterﬂ(isomyaltlﬁg@@fahﬁay@yt 206. Alternatlvely the ducts 220 nay be
bi furcated so that a single supply outlet 218 channels air to nultiple
supply vents 2 The ducts 220 are configured to quick conne tg both the
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feature enables interch angeably positioning the air filtration system 200
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304, and the r;gle rratlng ring 306 _are fornmed in a circular configuration to
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any sized or shaped female mating ring 302 inc es a plurality
of slots 8§06 2IPheddischagdBraugh thedepply vetdes 21hg end 310 and a ret ai ning end
312. The male mating ring 306 includes a plurality of protrusions 314 sized

for insertion j@ig the &G VLADANG cbfec iSRG, Pohe hiEhiS02

duct accommodates interchangeably positioning the air filtration system 200 with respect

to the supply vents 206. Each duct 220 is coupled to a supply vent 206. Each supply
outlet 218 includes an individual duct 220 that extends to a supply vent 206.
Alternatively, the ducts 220 may be bifurcated so that a single supply outlet 218 channels
air to multiple supply vents 206. The ducts 220 are configured to quick connect to both
the supply vent 206 and the supply outlet 218. The quick connect feature is described in




[0021] The fermale mating ring 302 is configured to couple to a ceiling grid
and/or an air filtration system The nmale mating ring 306 is positioned on
a duct and coupled to the female mating ring 302. The protrusions 314 are
inserted into a receiving end 310 of a corresponding slot 308. The nal e
mating ring 306 is rotated so that the protrusions 314 are secured within
the retaining end 312 of the corresponding slot 308. Optionally, the male
mating ring 306 may be secured to the femal e mating ring 302 by neans of a
screw, seri ar et 304
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male mating ring 306 is con i gur o0 position adjacent the fénale mating
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systemw th resp l enum The air filtration yst emis positionable
so as to amefingmng 32 ng structures within the plenum The flexible ducts
are also configured to extend around existing structures. The qui ck connect
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cl ean room envi ronnent ould be noted that the enbodi nents descri bed
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systens, and factory engi neered unjt ntro tignal]y,. the enbodi nents
may be useﬁaWSﬁWGSW%I% © gRtrgFing Y c?@ﬁttil%vna%marm&ﬂnaé%tsofﬁe? &0 The
enbodi ment g @{ Q be used in the hood and/or inlet of the ventilation

product. [00 ] Is to be understood that the above description is

i ntended to be
[0022] Figure 4 is a view of the quick connect 300 used to secure a duct 320

to a ceiling grid 322. The female mating ring 302 is coupled to the ceiling grid 322. The
female mating ring 302 forms an airtight interface with the ceiling grid 322. The female
mating ring 302 may be coupled to the ceiling grid 322. Optionally, the female mating
ring 302 is formed integrally with the ceiling grid 322. The gasket 304 is positioned on
and centered with respect to the female mating ring 302. The male mating ring 306 is
positioned around the duct 320. The male mating ring 306 is configured to position

adjacent the female mating ring 302. The protrusions (shown in Figure 3) of the male




illustrative, and not restrictive. For exanple, the above-described
enbodi nents (and/ or aspects thereof) may be used in conbination with each
other. In addition, many nodifications my be made to adapt a particul ar
situation or material to the teachings of the various enbodi nents of the
invention w thout departing fromtheir scope. Wile the dinensions and
types of materials described herein are intended to define the paraneters
of the various enbodi nents of the invention, the enbodi nents are by no
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[0025] It is to be understood that the above description is intended to be
illustrative, and not restrictive. For example, the above-described embodiments (and/or
aspects thereof) may be used in combination with each other. In addition, many
modifications may be made to adapt a particular situation or material to the teachings of
the various embodiments of the invention without departing from their scope. While the
dimensions and types of materials described herein are intended to define the parameters
of the various embodiments of the invention, the embodiments are by no means limiting

and are exemplary embodiments. Many other embodiments will be apparent to those of




a fan positioned within the housing and configured to draw contam nated air
fromthe plenum at least one filter nenber positioned within the
housi ng and configured to filter the contam nated air; and a flexible
duct configured to channel filtered air fromthe housing to the room the
fl exi ble duct configured to enable the interchangeability of the housing.

2. The air filtration systemof  Caim11 further conprising a quick connect
including a female ring having slots and a mal e ring having protrusions,

the male ring coypled to the flexjble duct and the . female rj coupled to
the housi nél,“gt'l‘?eg’gl Bt élp%H?Y‘ﬁ“?“@d{hfogq%%e‘*exslcé'p?'ﬂ’é' pirh? rsﬁ%ﬁeoﬂg rﬁ?eo VBB e the
flexibl e degbodifehth@f iRdisivestion should, Inerdfofe, derdetdrniredt with réfp@h&moothed ai m 1
further conpr|3|n8 a qui ck connect including a female ring having slots and

a mal e ringPReadsdngfaiisoelongivsifls the Rl srepe of icivelstis|tadvhieh sheh FRERS Bife duct
and the feggplRqr 'Iﬁ‘ﬂ)ecﬁ)g%%q difim8, ﬁ@'térha@gixﬁ[ddﬁyg" hE "f QhRhCaRIUsBHbEthet O

receive the protrusio couple the flexible duct to the ceiling grid.

4. The ai r plin-English oequiwadingm off tiE} aiespe@tiveurtedmsr "campnisieg"ngnd Gakden.”
posi tioned, pet ween 1h l.e rin d the.female ring tao.for n_ajrtight .
Pt er face. Moreotet S FafiRaf Ll A b S o sl (e bl
conpri si ngmarelo@pdabalLhnl dte nbhitdnded Rompbgiiu@ttricsl rdgidwniche ohah¢inobjaas.ed air
fromthe plenum through the open return, . . .

Further, the limitations of the following claims are not written in means-plus-function

format and are not intended to be interpreted based on 35 U.S.C. § 112, sixth paragraph,

unless and until such claim limitations expressly use the phrase “means for” followed by

a statement of function void of further structure.

[0026] As used herein, an element or step recited in the singular and
proceeded with the word "a" or "an" should be understood as not excluding plural of said
elements or steps, unless such exclusion is explicitly stated. Furthermore, references to
"one embodiment" are not intended to be interpreted as excluding the existence of
additional embodiments that also incorporate the recited features. Moreover, unless
explicitly stated to the contrary, embodiments "comprising" or "having" an element or a
plurality of elements having a particular property may include additional such elements

not having that property.

[0027] This written description uses examples to disclose the various
embodiments of the invention, including the best mode, and also to enable any person
skilled in the art to practice the various embodiments of the invention, including making
and using any devices or systems and performing any incorporated methods. The
patentable scope of the various embodiments of the invention is defined by the claims,
and may include other examples that occur to those skilled in the art. Such other
examples are intended to be within the scope of the claims if the examples have structural
elements that do not differ from the literal language of the claims, or if the examples

include equivalent structural elements with insubstantial differences from the literal

languages of the claims.




6. The air filtration systemof Caim1, wherein the interchangeability of
the housing enables the air filtration systemto be positioned within the

pl enum so as to avoid existing structures. 7. The air filtration
systemof claim1l further conprising a quick connect that rotates about the
flexible duct to couple the flexible duct to a ceiling grid. 8. The

air filtration systemof claim1 further conprising a quick connect that
rotates about the flexible duct to couple the flexible duct to the housing.

9. An air {4 ' temconprising: a plenumin fluid conmuni cation
with a roof‘n’%m}‘rr(ilé bﬁ%llﬁ[ﬁ@sﬁhg I nt erchangeably positioned within the plenum

and in fluid comrunication with the room a fan positioned within the
housi ng and conf.i gurdadait filtariensyeent eompidingd air fromthe pl enum

a housing that is interchangeably positioned within a plenum that is in fluid

communication between the housing and a room;

a fan positioned within the housing and configured to draw contaminated air from

the plenum;

at least one filter member positioned within the housing and configured to filter

the contaminated air; and

a flexible duct configured to channel filtered air from the housing to the room, the

flexible duct configured to enable the interchangeability of the housing.

2. The air filtration system of Claim 1 further comprising a quick connect
including a female ring having slots and a male ring having protrusions, the male ring
coupled to the flexible duct and the female ring coupled to the housing, the slots

configured to receive the protrusions to couple the flexible duct to the housing.

3. The air filtration system of Claim 1 further comprising a quick connect
including a female ring having slots and a male ring having protrusions, the male ring
coupled to the flexible duct and the female ring coupled to a ceiling grid, the slots

configured to receive the protrusions to couple the flexible duct to the ceiling grid.

4. The air filtration system of Claim 3 further comprising a gasket positioned

between the male ring and the female ring to form an airtight interface.

5. The air filtration system of Claim 1 further comprising an open return, the

fan configured to draw the contaminated air from the plenum through the open return.

6. The air filtration system of Claim 1, wherein the interchangeability of the
housing enables the air filtration system to be positioned within the plenum so as to avoid

existing structures.




at | east one filter menber positioned within the housing and configured to

filter the contam nated air; and a flexible duct configured to
channel filtered air fromthe housing to the room the flexible duct
configured to enable the interchangeability of the housing. 10. The

air filtration systemof Claim9 further conprising a quick connect
including a female ring having slots and a nmale ring having protrusions,
the mal e ring coupled to the flexible duct and the female ring coupled to

t he housi ng, sl ots con ured to recejve t protr.usi ons ., Ie t he
fl exible duct t t he ﬁ%‘&gﬂom system Ofi‘i‘almrﬁefu'g'?%f SPIPEIFIAE AL SPBTH of

Caim?9 foHah@)'Eat&sChJEBﬁt'tl% iitle G&Ht%c&@f&ﬁﬁ&ﬂep&ﬂ!ﬂ@HU&'t@QcéXhﬁ@QM e ring having
slots and a nale ring having protrusions, the male ring coupled to the

flexible duct and the female ring coupled to a ceiling grid, the slots
configured to r&cei vdherl fHFé‘t‘%@iS@ﬁ’sof gJaigh i frigher 1semPTIgRg Bl WIUINNED ¢t he

cei |1 N9 9" jigh rotates about e EqRE fo Lublerihd IR @8 URoRiALM 11 fur ther

conpri sing a gasket p05|t|one bet we erlng and e female ring to

forman airtight interface. 13. The air filtration systemof Caim
9 further conpri-si nghredir Bigretion sistenncomphiisingan configured to draw the
contam nated air fromthe plenumthrough the open return. 14. The

air filtrati onsasl%q%;e M %&cﬂﬁxﬂh&cad’gﬂ%xﬁf J‘ro'bﬁ'le i nterchangeability of the

housi ng enabl e tration systemto be positioned within the

pl enum so as to avoid existing structures.
a housing interchangeably positioned within the plenum and in fluid

communication with the room;

a fan positioned within the housing and configured to draw contaminated air from

the plenum;

at least one filter member positioned within the housing and configured to filter

the contaminated air; and

a flexible duct configured to channel filtered air from the housing to the room, the

flexible duct configured to enable the interchangeability of the housing.

10.  The air filtration system of Claim 9 further comprising a quick connect
including a female ring having slots and a male ring having protrusions, the male ring
coupled to the flexible duct and the female ring coupled to the housing, the slots

configured to receive the protrusions to couple the flexible duct to the housing.

11.  The air filtration system of Claim 9 further comprising a quick connect
including a female ring having slots and a male ring having protrusions, the male ring
coupled to the flexible duct and the female ring coupled to a ceiling grid, the slots

configured to receive the protrusions to couple the flexible duct to the ceiling grid.

12.  The air filtration system of Claim 11 further comprising a gasket

positioned between the male ring and the female ring to form an airtight interface.
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15. The air filtration systemof claim9 further conprising a quick connect
that rotates about the flexible duct to couple the flexible duct to a

ceiling grid. 16. The air filtration systemof claim9 further
conprising a quick connect that rotates about the flexible duct to couple
the flexible duct to the housing. 17. A nmethod of providing an air
filtration systemfor a room the nmethod conprising I nt er changeabl y
positioning a housing with a plenumthat is in fluid commni cation vvidth t he
room posi{i o a air

t hrough t he pl e;\%m ?l:l%?ndl lféaﬁ%or#gh{c:%ﬁ?ﬁ%‘ﬂ?z%%a +19%r?|{ %ﬂéﬁl Erpgrrber

wi t hi n t hefdancosfigiged © draw thercontamireaomit amfrova thechleniur theough the open Immmel ing the
filtered air through a flexible duct fromthe housi ng to the room the

];_igexirmgerrg?ﬁ; dcg f a are%i(iirl f’:lF nr?%gre hﬁ%frap 5 %h\g GUR%RE mtercl}langéab‘ilﬁy oP fés! ng-
housing enables the air filtration system to be positioned within the plenum so as to avoid

existing structures.

15. The air filtration system of claim 9 further comprising a quick connect

that rotates about the flexible duct to couple the flexible duct to a ceiling grid.

16. The air filtration system of claim 9 further comprising a quick connect

that rotates about the flexible duct to couple the flexible duct to the housing.

17. A method of providing an air filtration system for a room, the method

comprising

interchangeably positioning a housing with a plenum that is in fluid

communication with the room;

positioning a fan within the housing to draw contaminated air through the plenum

from the room;

positioning at least one filter member within the housing to filter the contaminated

air; and

channeling the filtered air through a flexible duct from the housing to the room,

the flexible duct configured to enable the interchangeability of the housing.
18.  The method of Claim 17 further comprising:
coupling a male ring to the flexible duct, the male ring having protrusions; and

coupling a female ring to the housing, the female ring having slots configured to

receive the protrusions of the male ring to couple the flexible duct to the housing.

19.  The method of Claim 17 further compr‘ising:
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coupling a male ring to the flexible duct, the male ring having
protrusions; and coupling a female ring to the housing, the female
ring having slots configured to receive the protrusions of the male ring to
couple the flexible duct to the housing. 19. The method of Caim 17
further conprising: coupling a male ring to the flexible duct, the male
ring having protrusions; and coupling a female ring to a ceiling
grid, the female ring having slots configured to receive the protrusions of
the male ring to ¢ Ie he f to the 20.

The net hod of Cfoulpﬁ{’g@mf“ r{"ﬁe??he nﬁ“?’.‘%.“ﬁ% tsLE iy :ﬁ%m%g rg?g%' grt‘S BY ween t he
male ring and the female ring to form an alrtlght i nterface. 21. The
met hod of O ai mduplifigis fdneale Ggprai ceiling gddaﬂvb figndldeng baviiianslota cedigurad tbr om t he
pl enum t hrou n en, ret ai.m 17, . wherein
Phe i nt er cRRGE DA oat of e ety SibIE o R Getorf FTR I oyot em t o
be positioned within the plenumso as to avoid existing structures.

23. The net hod 20. clHiemétiod off Clart 19 GifHel Sdmprisig pdsitiv@ing Hgdskét beorseact
about the flexible duct to couple the flexible duct to a ceiling grid.
24. The ai Pemalg ring ?f@ﬁh%gf@l&@rﬁ‘lﬁmé‘l’rﬁ]%ﬂalﬁlghhlﬂ’%eﬁ%?e conprising rotating a

qui ck connect about the flexible duct to couple the flexible duct to the
housi ng. 21.  The method of Claim 17 further comprising drawing the contaminated air

from the plenum through an open return.

22.  The method of Claim 17, wherein the interchangeability of the housing
enables the air filtration system to be positioned within the plenum so as to avoid existing

structures.

23. The method of claim 17 further comprising rotating a quick connect

about the flexible duct to couple the flexible duct to a ceiling grid.

24, The air filtration system of claim 17 further comprising rotating a quick

connect about the flexible duct to couple the flexible duct to the housing.
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