WD 02/ 060560 1 BOTTOM LOADI NG CLEAN ROOM AIR FILTER SUPPORT SYSTEM 5 4 DEC
2003 1+ Field of the Invention This invention relates generally to air
filter s r stens, and nore particularly, to an inp bottom

| oadi ng g@g%é‘%?sl%ﬁg systemfor air filters for clean roonée%%gméqﬁ”
Description of Related Art C ean roons are comonly used in many

i ndustries, such as the electronic, nedical and pharmaceuti cpl# @E@t‘mﬁ
to reduce the nunber of particles in the air to specified |inmtations:

t he nost common rgach, a_ layer of flat filters is suspended froma room
ceiling or a si d%ﬁ@%h&&MM&@EMN@OQMeAIRe entire area

of the ceiling or side .EISS ' PN ted froma bl ower

t hrough ducts or a pl e\rﬁtn;g;lro gﬁﬁ?\??ﬁrfﬁfg‘i 0 an open space in
the clean roomand then returned via outlets in the room The filter

el énents are nornally supported by supporting elements, such as a grid,

whi ch dngagddeldhef e Imwermisrn pheral frame of each 20 filter elenent. In

raddition, it is necessary to have an air-sealing gasket or sealing gel
The. known o o copnr e eyt et oo oy ik ot e A et B or o
at t enplg, RAKE - AEQANRLS 40 iI%&J(lj‘g{Ig& biorEPorI%VlggdLigl gﬁ%p%%ilegngystem for air

filters for clean rooms. |

10 2, Description of Related Art

Clean robms are commmonly used in many industries, such as the
electronic, medical and pharmaceutical industries, to reduce the number of
particles in the air to specified limitations. In the most common approach, a
layer of flat filters is suspended from a room ceiling or a sidewall, with the

15 fiters extehding over the entire area of the ceiling or sidewall. Pressurized
air is conducted from a blower through ducts or a plenﬁm through the air
filters into an open space in the clean room and then returned via outlets in
the room. The filter elements are normally supported by supporting
elements, such as a grid, which engages the entire peripheral frame of each
20 filter element. In addition, it is necessary to have an air-sealing gasket or
sealing gel positioned between the grid elements and the filter panel frames.
Because the known grid support systems do not always work efficiently,
numerous attempts have been made to provide improved filter systems
and/or support systems for clean rooms.
25 U.S. Patent Nos. 4,946,484 to Monson et al., 5,192,348 to Ludwig,

5,620,369 to Spransy et al. and 5,687,527 to Bikard et al. show various



and/ or support systenms for clean roons. 25 U S. Patent Nos. 4,946,484 to
Monson. et al., 5,192,348 to Ludwig, 5,620,369 to Spransy et al. and
5,687,527 to Bikard et al, show various PCT/ U501/ 03359 WD 02/ 060560 2

PCT/ USO1 B840 DEC 2003 clean room filter suspension sPSTABBIAR Wi ch
arrays of filter units are supported by grid systens including gel

seal ants or sealing strips used to seal the filter units ag_gihnﬁEC 2@03
unfiltered air | eakage. 5 U. S. Patent No. 5,871,556 to Jeanseau al=.

di scl oses a clean room ceiling in which individual filter units are
suspendfd sol(g‘In?/ gg unshar ed sus&ensi.on E}s&gnbl ies so as to be self
suppor F1G7gt 5Py BUST SyISPeoSin SEFems in W apraysi ofdiNeuaiisyazend free of
grids and other nultiple unit supporting expedients. The unshared
suspen§Hppoztack by grad systemsunchadinggalesealahty ookealinh stiipsaisaiid bet ween
separate filter packs on each side of a divider. However, it is still

desi r abégl tiee fitteyideits HpaoNStuafitiesbARiF Idgehdd | ter  support systens for
cl ean roonms. 15 SUMVARY OF THE | NVENTI ON The Ppresent invention provides

cl ean room {4 kt t t t be used .in a ceiling or
i deval I, WSS PLRHERY. R t9 BT e Flipeiongs ardeani
ot el S WAt I dRa Hiter inits Bre Sispended Solely by unshared

suspension assemblies so as to be self supporting and readily installable
and removable individually and free of grids and other multiple unit
supporting expedients. The unshared suspension assemblies are mounted
10 centrally of each filter unit between separate filter packs on each side of a
divider.
Howevgr, it is still desirable to provide improved and simplified filter

support systems for clean rooms.

15 SUMMARY OF THE INVENTION

) The present invention provides clean room filter support systems

that may be used in a ceiiing or sidewall, and which are less costly, better
performing and allow installation of any type of filter. The present invention
provides more flexible support systems than any currently available, and

20 includes a plurality of interconnected support elements comprising a grid
system for supporting substantially any type of framed filter elements or
panels. Additionally, aerodynamic light fixtures and airfoil frame means are
preferably added to or formed as lower portions of the grid members. The

present invention includes a plurality of spaced support elements that are



provi des nore flexible support systens than any currently avail able, and
20 includes a plurality of interconnected support elenents conprising a

grid sy supporting substantially any type of framed filter elenments
or panei S. zf&géﬂﬁﬁi onal Iy, aerodynamic light fixtures and B§FU8033¥ame

means are preferably added to or forned as |lower portions of the grid

menbers. The present invention includas a plurality of spa.cgdgslg pzéé |
el ements that are WO 02/ 060560 PCT/ US01/ 03359 3 -"4 DEC 200 ge a from

a ceiling or other supporting surface, so as to support individual filter
el emengSsnERGBI SHPRO t+40cl suppert rod and a unique
connect ory han%er Er%t&eg_ﬁﬁ%? °§b§%§§g’$’§’5€8gﬁo‘ﬁ%‘?%§9 8F grsuPPPIienber s.
Filter. el.enents..are easily installed or renoved fromthe grid systemfrom
The bol ! Giibreftrmts ) Bae othport st dnehsdreonieiapporttot med
gaskets to seal against air |eakage between adjacent grid nmenbers, and

bet weeR WrIGMERaescionnbaneer brackenfartsappreingy hploRahes sf efidt he present
-invention are fastened to 10 connector/ hanger brackets from bel ow the

| ane mferhberd. abitef elel ' nt o allow for the -
p e elethégts afd eABIN shdialefiid fxg]mﬁﬁfgmlﬁ %&gﬂé W

installation and renoval of filter ™ el enents rel fromthe
bot t omtefd I ' ekl d, negbers of t present invention may be
one pi esf:ge or spl ittﬁgrﬁ’ieﬁgﬁhvﬁ;‘gﬂ?lﬁ#ghg Eing rB?mCOEKLg‘@r%’quﬁ&tH@VQ@QODA

conpl et g..ari d_system nmay, be . 15 conprised of one-piece grid nenbers, split
grid ﬁ;}}%?% ga%f:ﬁf Eaaﬁﬁgln%%ﬁ%@flf kalagelriversr adjsecnomrichatdrabersgach grid
menber or half grid nmenber is individually installable or renovable. This
al | onsAR@Patwecngidimeambarsand filter elements.

) The grid members of the present invention are fastened to
10 connector/hanger brackets from below the plane of the face of filter
elements/ fgn filter elements to allow for the installation and removal of filter
elements/fan filter elements from the bottom or clean room side.
The grid members of the present invention may be one piece or split
lengthwise into a pair of cooperating halves. A complete grid system may be

Is  comprised of one-piece grid members, split grid members, or a combination

of both. Whatever the combination, each grid member or half grid member

: is individually installable or removable. This allows for the installation or
removal of filter elements/fan filter elements without disturbing adjacent
elements.

20 When completed, the grid members and light fixture elements of the

present invention are airfoil-shaped to reduce grid-induced turbulence that

would trap airborne contamination and reduce room cleanliness

The grid members of the present invention will accept filters/fan filter

elements from virtually any manufacturer.



renoval of filter elements/fan filter elements without disturbing adjacent
el ements. 20 Wien conpleted, the grid nenbers and |jght fixture elenents of

the pre t_invention--are airfoil-shaped to reduce grid-i yr bul ence
t hat V\DS’?QG%/PQB&& rborne contam nati on and reduce room cI%&W@ﬂ@é@? The
grid nmenbers of the present invention wll accept filters/f n&ber

el ements fromvirtually any manufacturgr. WO 02/ 060560 4 / Q@@ 0 -4

DEC 2003 Sone grid nenbers contain |light fixtures and are slightly w.der
than others. These wider grid nenbers provide a space to permt the

passage of Lre rinkler piping. electrical conduit,..or other itens,

t hrough the %9]&%%&% Wﬁ@?‘%ﬁ%@éﬂi@%@%ﬁ&%ﬁn Cai ﬁhﬁf‘gﬁ’ ¥ rl‘ﬁj@’ﬂ
fixture beneath the grid nmenber is shortened to create a space at either
end to P&eFst These wider gridipepdlperscproyice AdiRaceds) permat the pagsegenf

I nvention to provide an inproved and sinplified support systemfor an air
filter fyessprinkienpigiagpelectrical tondsity opather ilets otljreciglothé Bgstrasent

i nvention to provide an io inproved and sinplified clean roomair filter

_ . ! ! :
suppor tind¥ The R IE AR oBE hefdwa lﬁ}gé %g%,]' SR 1@&?&%@&@8@@3% %ﬁff”t s or

ers. It 1s another partic ect of~“the presen o]
provi de_ a

| d d,sinplified cl i,r, filter t t
conpr | SEITBPCR I BBPTIERGH Lo TEBLn BetPActRt SHEChEBAHORCTBAS MG, or of her

support structure having unique 15 connector/ hanger brackets thereon to
hol d easi |y Jtrist therglore, 6 gerenal sitject of the present nvention to provide

an improved and simplified support system for an air filter system in a clean
room. It is a particular object of the present invention to provide an

10 - improved and simplified clean room air filter support system comprised of a
plurality of individual support elements or members. It is another particular
object of the present i.nvention to provide an improved and simplified clean
room air filter support system comprised of support rods suspended from an
overhead ceiling, or other support structure having unique

15 connector/hanger brackets thereon to hold easily installable or removable
grid elements or members for suspending filter elements inserted from

. *‘\) }

inside a clean room.
These and other objects of the present invention are achieved by
providing an air filter support system for an array of filter elements or
20 panels. The support system includes a plurality of grid members held by
spaced support rods secured to a ceiling or other support surface. A unique
connector/hanger bracket is mounted on each support rod. Grid members
are connected to each connector/hanger bracket for supporting filter

elements having rigid frames with filter panels held therein. The grid



grid elenents or menbers for suspending filter elenents inserted from

I nsi de- a clean room These and other objects of the present invention are
achi eved by- providing an air filter support systemfor an array of filter
el ement sW&Y024§0398nel s. The support systemincludes a pl ur BETAHOIEB3Yr i d
menbers held by spaced support rods secured to a ceiling or_._gt['ggI Sgﬁﬁ rt
surface. A unique connector/ hanger hracket is nmounted on ®ach gp

r od. ' t.9 ea nnect or/ hange racket for
uppor PSS PRT ELP 1afhRug RAThA o' thed PEBRRERRE T Bieef HhBEkefi 38 Fenc

t herei n. Th(g&%{i d WO 82/ 060560 PCT/US01/03359 5 4 DEC 2003 nenbers are

| at er aPPHCeR SHRRPI S OHR DICBIGE: oF PeRaryaclemsaie latesally haseraddats uppor t
rods by means of securing elenents laterally inserted into openings in the
- connecbpehings ge thb canioector [Hengpr bravketer THengtiddeensinalsi inghgasket s on
top surfaces thereof that cooperate with the filter 5 elenents. In the

prefer é@ﬂmg%mabnoe‘og 8€rfhB¥E FhiAtbf %&g@%ﬁ@@ngé&%\% @@@ﬁgg i ght

«fixtures are secured under sone of the gri ers rest of the

gri.d r r.od Lcal | v-shaped i.n thensel.ves. BR] EF DESCRI PTI ON OF

T o R So i AEESYRAFA Tru¥o RUPRRE o Bpe eREE e cherachunmicaly whi on

are belileveg1 to he novel, are set forth with farticul arity in the appended
fRE

cl ai nsS gl Hstutes \aret sesmreggandes seme ekthe gedi mambersantilestheer of
operation, together with further objects and advant ages, nay best be

under stesidofbthe gritemendsentstateheefaiseuhigiieskaped i®thehle@ed. N connecti on

with the 15 acconpanyi ng draw ngs, wherein:

) ,
BRIEF DESCRIPTION OF THE DRAWINGS

10 The objects and features of the present invention, which are believed
to be novel, are set forth with particularity in the appended claims. The
present invention, both as to its organization and manner of operation,
together with further objects and advantages, may best be understood by
reference to the following description, taken in connection with the

15  accompanying drawings, wherein:

A FIG. lisa partial exploded perspective view showing a supporting rod
and connector/hanger bracket hung from a support surface and having a
plurality of separate grid members for supporting an array of filter elcniénts;

FIG. 2 is a further partial exploded perspective view showing
20  the unique support system of the present invention; and
F1G. 3 is a further perspective view showing the air filter support
system of the present invention in the fully assembled position, with a light
fixture in position below one of the grid members, with acrodynamically-

shaped grid members perpendicular thereto.



FIG 1 is a partial exploded perspective view showi ng a supporting rod and
connector/ hanger bracket hung from a support surface and having a

pl uralit% of segarate grid nmenbers for supporting an arraé of filter

el ement sSWOHRE600| s 3 further partial expl oded perspecti vBCHVUERH/ BRI ng 20
t he uni que support system of the present invention; and FIG 3 is a further
perspective view showing the air filtgr support systemo h R
invention in the fully assenbled position, with a |ight &T?@t D{Etﬁezﬁﬁg

posi tion bel ow one of the grid nmenbers, with aerodynam cally- shaped grid

menber s perpendi cul ar _theret Q 02/0 P 01/ 03359 6 ~r4r DEC 2003
DESCRI PT SERIBT tﬁ% mﬁ%ﬁaﬁﬁ\mm@m on is

provi ded to enabl e any person skilled in the art to make and use the

| nventi on ateSRRALLdCh AT is HROoRIOLE ORATIPAR) Sl Byn [Nt Nt of of

carrying out his 1nvention. "Variou nodi f1 cati ons wever, w remai n
readily a rent 1o thpse i l.led in the, art | nce the gengric principles
of 't hettyf BEE S AkBATENoR 208 TBUERtRa Fraatin SnEhiBE REst AR, 1 b b ov de
for an inproved and sinplified bottomloading .air filter support system
105Tur pengemplatesl brndhaiaventy, ocyuying pud fashewniden. ofarobst t om | oadi ng
air filter ceiling support systemof the present invention will be '
descr i hestiifidawersy, howeves, will remuigereidilydappaterithe @oasd skilled isugpor t
system of the present invention could also be nounted on a sidewall. The

bot t om}-0ad},ng tRle! pdrldriChritidRPRE ofS¥R SRRt ifeRi6A HYvd BYER Hedthed

) herein specifically to provide for an improved and simplified bottom loading
air filter support system.

10 Turning now to the drawings, a preferred embodiment of a bottom
loading air filter ceiling support system of the present invention will be
described. However, it is to be understood that the air filter support system
of the present invention could also be mounted on a sidewall.

The bottom loading air filter support systém of the present invention

15  includes a plurality of individual, spaced apart support members 10 having

-~ threaded support rods 12, only one of which support members is shown for

convenience. Each support rod 12 hgs a connector/hanger bracket 14
mounted thereon, as by being threaded into a ceniral opening 15 in the
connector/hanger bracket. The support rods 12 are suspended from a

20  ceiling, or other support structure, and spaced apart so as to support
adjacent filter elements 78 (see FIG. 3), by grid members or supporting
elements 16, 18. The grid members 16, 18 may be formed as integral
elements or may be split, or made in two or more pieces. The filter elements

78 preferably have frames which will be supported by the grid members 16.



15 includes a plurality of individual, spaced apart support menbers 10

havi ng. threaded support rods 12, only one of which support nenbers is
shown for conveni ence. Each support rod 12 has a connector/ hanger bracket
14 nmount¥8 RAEebn, as by being threaded into a central JEENHYIIB%in the
connector/ hanger bracket. The support rods 12 are suspended froma 20

ceiling, or other support structure, @and spaced apart so asi‘t.dt ﬁgg)zﬁ
adj acent filter elenents 78 (see FIG 3), by grid nenbers or su Q@

el enents 16, 18. The grid nenbers 16, 18 nay be formed as integral

el enents or split r de in,t r re pieces, The' filter

el enent s 7%%%&%%??%%&8#@%? Rﬁ\r{\@f&\ﬁn ﬁ“ﬁ@%@&@%@l@y‘)i HeN§ri d
menbers 16. WO 02/ 060560 7 PCT/ US01/03359 4 DEC 2003 Each of the

connec20y 2Randdchbarecreaferably iof sliffarent ongths iangd widdryextegdigpat whi ch are

preferably of different |engths and w dths, extending at approxi mately

ri ght @%ﬁi@éms@:ﬁﬁ@igﬂt%@@ﬂ &t Der, tohe st bR APAT dinbte dpetitare FHEgEd in
e

- each si of shorter and w der arm 20, and spaced apertures 26, 28 are

A RS LR RIS AU 0 SRR i, O ¢

op portion theréof split into Sepa
havi ng_gaskets 34, . 36, hered to their upper_surfaces. The tubes 30, 32
are se%gﬁéﬁ?PW%l%Fﬁ%ﬁgﬁfgeﬁfﬂi%ﬁ?Wﬁr %E%h%iss‘[%éggmm Hherally 10
t hrough openings 40 fornmed at opposite ends of the tubes and into

aper t udeswitygs, Igrid mecmbend€t bas ehtomeoeriiondheredisply imtarsepdrate fuilses ner ,
only one ‘

: 30, 32, having gaskéts 34, 36, adhered to their upper surfaces. The tubes

} 30, 32 aré secured to the arms 20, by fastening means 38 passing laterally

10  through openings 40 formed at opposite ends of the tubes and into
apertureé 24.

If the connector/hanger bracket 14 is mounted in a corner, only one
of each arm 20, 22 would be needed. While, if the connector/hanger
bracket 14 is mounted against a wall, only three arms are needed.

15  Additionally, one of the pair of tubes in the grid members 16, 18, would be
eliminated, as needed.

A holding means or holder 42, for a light fixture, is secured to lower
surfaces of the tubes 30, 32, as by means of attaching or securing mears,
such as screws (not shown). Sealing means 44, such as gaskets are held in

20 slots 46 formed on a top surface 48 of the holding means 42. If lighting is
required, a light tube 50 is electrically connected within holding means 42,
and is préferably covered by an aerodynamically-shaped cover 52, preferably

made from plastic, to allow light to pass therethrough. The shaped cover 52

is preferably releasably held in place in holding bracket 42, as by means of



of each arm 20, 22 would be needed. Wile, if the connector/ hanger
bracket 14 is nounted against a wall, only three arms are needed. 15

Addi ti onal Ia/, one of the pair of tubes in the grid nmenbers 16, 18, woul d be
el i mi nat B® 024%0¥8eded. A hol di ng means or hol der 42, for BCTﬂ@mf03f‘$9><ture
I's secured to lower surfaces of the tubes 30, 32, as by rreans of attaching

or securing neans, such as screws (notg shown). Seal I ng nmeans Dﬁ;@
gaskets are held in ?0 slots 46 formed on a top surface 48 'f‘ th olm

means 42. |f Iighting is required, alight tube 50 is electrically

cer oay Rmioeat RoRoRSl ok GRS s et bl B Rafierlndir dndn S5 ol 1 ow

light to pass therethro gh The shaped cover 52 |s preferably rel easabl y
~hel d i Roidingbracke! 42nHt peatikion wall lasatipnse she holding 0208088 s
PCT/ US01/ 03359 8 --.4 DEC 2003 slots 54 formed in the cover, resiliently

hel d i pep hio%l’cnbﬂ dinMiir lesldind tnedns Bpteifieal ) atdileddd s&%p@ﬁr & fioye! |

| ocations, the holding nmeans 42 is replaced by simlar 'hol ding neans

speci fi | y adapted to support a partition 5 wall. . Each arm 22 has grid
menbers 18 secured thereto As shown in the drawi ngs, the grid nmenbers are
preferably f d fr , ae od m cal | haped tubes 58, 60,
attached to ,%fgfgcumaéggretot shios&n 58 theo coul d
al so be int egrally for rred These tubes 10 58, 60 are supported by each arm

22, bydrawtingsnthergticsnembers ares profgrablyt feraddd, fronn onating] i gned of f set
openi ngs 66, 68, forned at the ends of the

_,_\} aerodynamically-shaped tubes 58, 60, attached to opposite sides of the arms

J 290, However, the tubes 58, 60 could also be integrally formed. These tubes

10 38, 60 are supported by each arm 22, by fastening means 62, 64 passing
laterally through altgned offset openings 66, 68, formed at the ends of the
tubes 58, 60, into apertures 26, 28. Each of the tubes 58, 60 include
sealing gaskets 70, 72 on a top supporting surface thereof, as well as sealing
elements 74, 76, which cooperate or mate to seal the tubes 58, 60 in the

15  assembled position (see FIG. 3).

It, therefore, can be seen that the bottom loading support system of
the present invention provides a unique supporting system for substantially
any type of air filter panel for a clean room. The system includes a plurality
of easily inserted and removed grid members that are laterally secured to

20 connector/hanger brackets, below the plane of the filter panel faces, held on

spaced apart support rods.
Those skilled in the art will appreciate that various adaptations and
modifications of the just-described preferred embodiments can be configured

without departing from the scope and spirit of the invention. Therefore, it is



tubes 58, 60, into apertures 26, 28. Each of the tubes 58, 60 include

seal i ng gaskets 70, 72 on a top supporting surface thereof, as well as
sealing elenents 74, 76, which cooperate or mate to sealpciigoihddes 58, 60
in the MWOAY8@A# ed position (see FIG 3). It, therefore, can be seen that
the bottom | oadi ng support systemof the present invention provides a
uni que supporting systemfor substantbally any type of a.i-li'. DECerggnel
for a clean room The systemincludes a plurality of ea8ily Inser and
removed grid menbers that are laterally secured to 20 connector/ hanger

brackets, bel pw the ane_of -t fl spaced apart
suppor t0 bﬁd@SWQBdgﬂhaﬁl g’aﬂ}lﬁq?ﬁeééaég%r %Pﬁﬁéﬁgreg@?gt%ﬁkﬁsa’?ﬂh Vari ous
adaptations and nodifications of the just-descrjbed preferred enbodi nents
~can beMmMMPMtC%%%ﬁ%H%6Wﬁ§@@ & bb%‘gf“ﬁ‘?mm t he
invention. Therefore, it is W 02/060560 9 PCT/US01/03359 - It DEC 2003 to
be understood that, within the scope of the appended clains, the invention
may be practiced other than as specifically described herein. W 02/ 060560
10 CLAI M5 PCT/ US01/ 03359 c-4 DEC 2003



What Is Clainmed Is: 1 . Aclean roomair filter support systemfor
supporting a plurality of filter elenents, characterized in that: a
pluralit E/ ced apart support rods are secured to a supportin
surface_;&g% 8‘?1]%%0& or/ hanger bracket is secured to each ofP(tp'lﬁ'égoﬁ}"a:%gl ity of
spaced apart support rods; the connector/ hanger bracket including a
plurality of different size arns, wtis each of the differen.'r.sltsi

having at | east one aperture formed therein; a plurality ot UHJEG&?E@\B '
el enents laterally secured to each connector/ hanger bracket; and securing
means for laterally securing the plurality of supporting elenents to each
connector/ hanger bracket, bel ow Mw of the fil'ter elenents, to
allow the filter elenents to be i and renoved fromthe air
filter support systemfrominside the clean room 2. The clean roomair

filterwHitwy ClsimedatLf claim1 wherein the securing nmeans are securing
el enents passing Taterally through openings fornmed in the plurality of

supporiing gl nts inte | east__one erture formed in,. each of the
i T Fer bt oK sEOER phombely BT Abprdt sy B JB SuRoring & Pharrligam ai
filter_ support systemof clains 1 or 2 wherein each of the plurality of
supporfiltegeloraenis,characiedsed 1sdbating means on a top support surface

t her eof .

a plurality of spaced apart support rods are secured to a supporting
surface; |

a connector/hanger bracket is secured to each of the plurality of
spaced apart support rods; the connector/hanger bracket including a
piurality of different size arms, with each of the different size arms having at
least one aperture formed therein;

a plurality of supporting elements laterally secured to each
connector /hanger bracket; and

securing means for laterally securing the plurality of supporting
elements to each connector/hanger bracket, below a lower face of the filter
elements, to allow the filter elements to be inserted in and removed from the

air filter support system from inside the clean room.

2. The clean room air filter support system of claim 1 wherein the
securing means are securing elements passing laterally through openings

formed in the plurality of supporting elements into the at least one aperture

formed in each of the different size arms.



4. The clean roomair filter support systemof clains 1 or 2 wherein the
plurality of supporting elenments are preferably arranged at approxi mately
90 to each other and one of the plurality of supporting elenents has a

l'i ght fixture and an aerodynam cally shaped cover attached to a bottom
surface thereof. 5. The clean roomair filter support systen1of clainms 1 or

2; further includi.ng an aerodynamni cal | y- shaped sggww 5(%?? ng a f
e ean ir

second of the plurality of .suppor Elng el ement s.
filter support system of clalrrs tlor 2, wherein QL%N)@],S rting
el-enments are cooperating ~' plurality pars of sdpporting tubes. The

clean, roomaik filter support systemof ‘claim1 wherein.on

pl ural i ty of supporting elenents includes a plurality of suSlbgﬁElté:g?Uﬂanes
having sealing gaskets secured to top support surfaces thereof, "and a

hol di ng3el effbarcieaadopadair 8litnHrpposusTsirraof olpimeg @L&)whetamgachubes for
-supporting a light fixture or partition wall. 8. The clean roomair’ filter
support sysioétheopluchlity s smppmrti?lgvﬁkemmtn ificindes a sshlivig ercapnsdrva der ,

different size.arms include separate sides having PCT/US01/03359 A,

| PEA/ US25 N&f)é‘ﬁkﬁﬂ)rbmﬁm&tﬁoé on each separ ate side, and second, |onger
and narrower,

4, The ¢lean room air filter support systemn of claims 1 or 2 whérein the
plurality of supporting elements are preferably arranged at
approximately 90° to each other and one of the plurality of supporting

clements has a light fixture and an aerodynamically shaped cover

attached to a bottom surface thereof.

5. The clean room.rair ﬁltcf supporf system of claims 1 or 2, further;
including an aerodynamically-shaped supporting tube_: ___formin_g a
second of the plurality of sup;:;ort}lng elements.

6. The clean room air filter support system of claims 1 or 2, wherein

each of the plurality of supporting elements are cooperating pé{ifs of

supporting tubes.

7. Thé clean room air filter support system of claim 1 wherein one of the
plurality of supporting ‘elements includes a plurality of supportiné
tubes having sealing gaskets secured to top support surfaces thereof,
and a holding element secured to lower surfaces of the supporting
tubes for supporting a light fixture or .p'artition wall.

8. The c}eari'rodm air filter support system of claims 1 or 7 wheréin first,

shorter and wider, different size arms include separate sides-having
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different size arns include two, laterally spaced apertures therein. 9. The
clean roomair filter support systemof clains | or 7 wherein - 4 DEC 2003
| ower edges of the plurality of supporting el enents are

aer odynam cal | y-shaped to provide' snooth air rom1fron1a|r fllter elenents

into the clean room 10. The clean roomair f||t o]:g[@

clains 1 or 2 wherein one of the plurality -of SWL ng&bﬁw hﬁ |ncI udes
a.light fixture holding elenent d an aerodyna y- %

rel easably attached to the |ight flxture holding element. 1' alr S ARNW%
-1

© ' ~4 DEC 2003

_one aperture on each separate side, and second, longer and narrower,
differex;t size arms include two, laterally spaced apertures therein.

9, The clean room air filter support system of claims 1 or 7 wherein
lower edges of the plurality of supporting elements are
.a’.;rodynamically-shaped to provide smooth air flow from air filter

elements into the clean room.

10. The clean room air filter supp&)rt system of claims 1 or 2 wherein one

of the plurality of supporting elements includes a light fixture holding
element and an aerodynamically-shaped cover is releasably attached

to the light fixture holding element.
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