i ~e?;ej 6T[ _ Jmmmnmlmnmnmr Filter SystemWth Sel f-Supporting Filter Units
s e.~Nti Fi vention This application relates to construction of
cl ean roons, andieple=e particularly HEPA, ULPA and |ike hi@hJunei2fi0@ncy air

filter systens for clean roons. Clean roons are encl osed spaces wherein the
anbient air is repeatedly filtered to bd substantially free of

partimym ., Iinstallations in which air is highly filtered to

mai nt WWWQMW of particulates larger than 0.3 micron size,-wth HEPA
filters, , .arger t h&dean RoommiAdr BiliesSystemiWith SelBAupportieg FilteThitser m " HEPA"
wi ||l be used herein to refer to either or both of HEPA and ULPA filters and
other like high efficiency filters. Cean roons are commonly used in the
phar maceut iFgad OMBRiIa&ntii@pd €l ectronic industries. Background O The

I nvention Typically, an array of filter units is disposed above or to the
si de of a cl ean Thioapplitheéor erlated td eanstruoden oficleangdorhgrandnmoref gartctlarlyei t her

an over hea r tothe-sjide, sidewall array of filter units. In

ei t her casg{%aﬁkg&"'Eﬁrmﬁesh‘%lbl:#f@&“éﬂ,a“r ks syems forcleangogmes. Glead ro¢Ressur e
to the fil 1 Lg. bdin e fli ' vica .
pressuri ze Fegﬁﬁet?%stga us;gé?e\réceuéﬁr#@fﬂ{ée %*‘{bt' %%12 a?r i 'Ist]Jee{3(]';a‘tﬁérldl%gj ﬂtl%retgntgb%eglﬁéga\?vu?lm ough
the filter freedifepariiidates;ren., pinstallatiorkeinewhich efiefsShighlyt fildred RA GGaihtdinM Ch

air is at a relatively higher pressure before flow throu?‘h the filter nmedia
than on t habsnee of partigulagss largsr thant @3 micrpngsizenvgieh HEPYe filterss omlargarithan t he

pl enumis l,ar vol une overt he cld Lom,ceiling. In a | |
pLenum . Bt RS B TRy IEER SRR b Brf G AP SR Bl ST
conbi ned i RitRerWIUSItNOf WEPA and BNPAMIIER a8 OURS 11ke HSIESEEIchdf AltBA. allkad OF
through-ftlter nedia flow. The plenum contained, pressurized air passes

t hr ough t heograsarefcauunasfly used ifiithe pharmadeuticalt mediggrant letecfrohicémdustrtisa Wi t hi n
the filter units and to the front face of the filter units for
reintroduction into the clean roomor toward the bench. Because the filter
units are @ack&bahd V8MThe Idveniiss Size, a typical unit being only two feet by
four feet, and the frequent need to cover a greatly extended area over a

cl ean room of t diypidallysaw erray of diler ahit§ gotdispddedfabevelor tonthe sidk efonesarnf t he

filt it y dj I. t in.a |at | d
L ongt tud n&t Y B BHciean ahg caiss, mere relors 4o aiBey Bgerhend Pl o
unfiltered yd-§idé rBvidlearPlyedt Rer ThRs. fh leliRér AEE M6 rBOMMHi RToRBGeE G8ycRd,

chal | enge has been net in"the past by erecting extensive grids, suspended
f r om above and btanghhinder phassure @ef theufiiter 2002 A volumesof ainfot e fGilterepisaypidallyThese

rids often take t.he form of traugh i th the,indivjd filter i bei n
Pittod i nt Grerutasdnon i pteamofiag qb e fiten,Spi 9 Sbicoow fiyenah i At t ne
filter unitygeddiTHE ieFmep‘lé‘rﬂml’ﬂ hérefiftef&@ab ARt éi%léé LEdhidh 4iP S £tr£"t‘£15'tiVeT§‘e

sealant and filter unit 'portions cooperate to ock air flow fromthe

pl enum f r otigher prassiye before flowrthrooghtledikgtmedia thaglontthe ottldttsisle afithe SlterThe
grid troughs have certain.width, which increase: the lateral spacin

bet ween f11 7 1efp AU jysiaiatics i iepiime ds Ye5Es HElUpieShacs o vE b PRBRE SY
unfiltered i it § : j €8, .l rd| f

i terod aipine, i ot in3plabOlE SWEPHTS Winkh appBactibe M ERRApRAIYT | o,
bet ween t heombidedrinwhdusingO®idls b fan, WhitRsere8s toCplesstgiad et sir for theoughffidet i ve
must retain sone elasticity or capacity to flow despite Kears in place, so
as to cont imsha flowadie plesainheantained, ressuiized Aix Passes thepnghithe roqe fagecafghe
despite agi . nd, i brati .Of i.lte i ts... Repl ac t of
thert -1 pa Tty Rhic MiretEh B0 Rl iR uf ffet Wbhind'® 48 A RACETRE,

The i ndi vi ek ubité for réMeddREoh it et dlParAdEnmeraywhidait baghgBeauka e JilERSS i n
the troughs sufficiently to clear the trough edges, tipped or sonehow

angl ed so awits @repaeelativelyulimhitedhsizgrd typigab unib deingf onbe twe yeet iy Tovolsghiend and
carried out, of the grid. dingin el ati,npus seal ant can he ssy.. Th
et et e relee e o cavend el g Sxtipud e REGLE Blea Brm QPR 51zt O
gel seal an e . i i SP
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gel seal antis atlatefstiy! antli Ibhgitudinally cxteakded array andthd aady seakidagaimseidalapeaf t o

support each other wi thout use of a planar grid of troughs. In USP
5, 329, 739, unfidtersat ainfom theiplepwme Tihpdiltes asrayamoning and seafing whallange haghi ch

clusters of_four fil,ter units are supported together i nsection of
their respdEER st iyt °r5°tmgs‘f2‘%%§§’relg£@5’i Sﬁlég%lggﬁ fro gi %lgeor%, ?’ﬂé%@k&w

depending froma support surface such as a ceiling. Gel sealant carried on
sealing strips seals the filter units against unfiltered air |eakage. Brief

Summary OF The Invention The present invention provides a nunber of
i nprovenents in clean room




.technol ogy. The' invention clean roomceilings have a |l ess costly, nore
convenient, sinpler, and nore effective design. Sealant gels are no | onger
necessary. Individual filter units are self supporting, f04&dunped0®&nared
support with other filters. The invention goes away with the entire grid
structure fornmerly though necessary both t© support and to seal the clean

room cet |1 ok ils YL bacaE VRS gAEBhLPRhe YL bEGoFEh el B Indilfu O

June 2002 3 ters are'1n a plan none nee e ver aggered as

in the Gusti filpauaitd beidi fitted ietd agivenascthhgle 90 feqirld With A pRojeatihgpp@tibn bf ther ,
much | ess three adjacent filters as in the Madl patent. In _this invention
the filter urdilfes uniehgiopjmmessadrip 5 gl sealant|oprrieddn therirangh. oFhegsgalantend, filigial

O et n . \ K byl at o
neod for ar bilchor sl oREl ok DGR AT ety tpEen s BB 48" e
accomodat e teR@eitithiofEh IWPAREL ulits! rhe BIRS trdilghShatdh IcBrtARIvAALH, WeHioH HieAdakel

sel f supporting are added into or renoved froma ceiling array w thout
di st ur bi ng t Hke ladgrel spacingdretivesngfilterdinita) irgnieal]yainereasing Itheepaths ferssidefloovs of

filter units are readily .shi.ftaple into. opt of positi.on. jacent fil]ter
ini te are of GOGTCIgquE AR A 1 condlBith srtieetibe BRomuti b Al arca i
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reducing air flow I ncursion etween the filter units, its turbul ence a

conconi t ant wiilmation.on. The invention filter units and filter unit

suspensi on assenbl jes copoperate to permt ready |locking.,in place by sinply
shifting the filtddelysfa anfsnt% b sEiectvnmagharetain sone clasticily) ey canasite i ey,

assenbly and : i h ]t . f .
 thout” ext el YeREH) ke o bl Ghublnly et JRRREL el NP R BWliof0h phe,
filter unit sinpdnddspite agmgnadl the igel ahdVibtatds 60 BRefittadunit) RdplembR! 6fviHehe
filter unit, for easy renoval with a di sassenbly feature to be described.
The filter udlEBA{Hter yuids adthep beeomne imefivicnd iy Burdenseinge tasl. rldw indipiduat pujis.
.Si defl ows of _ajr, .al the filt units | | re. blocked, b N her ent .,
Ui tabiy sel Rt SRR A gl o e fodions i tf S EhE R EL B B0
filters and ltié m@ugh reags& Aipped @8 SbileRow |a@pledadohas RNpasRBHughttheged dragighl e
by the close spacing of the filter units. The new filter support systemis

easi |y i nt egrdsfised Ryithe &ropglekpad cayisd ont obthe grid. (Glingingagglatinaws saManfgansbe

(rectangul ar nel.s, wit hout. filters e.substituted for filfter,uni as
heed w Chout "BadThesngtiloof V& B T B PRl T Ponflo bvelsRaMON b8

i nvention. Odaglant@ay HE@BodRGhdIAEY I8 FER aff qulifteexipBisdi.i on wi Il beconme known
fromthe follow ng description. The invention accordingly provides a clean

room cei | i ng havi nlg W8P 14,8835 Ifli totGustinrdt b aecledn wonpesiling gysiemns shawmmhicing,
therewithin, filter dia, the.units being suspended in place by individual
tes suppor t diet kEreabelsdpapt Ll rls Rk oy YRR Tenetedl 65, SlybRon
grid or otherothdd WRhowthiseSof APRndr & 0B MGEHS. Nth DISRCE 8D M9 hihe RRGEef MaliET
unit inward of the unit frane periphery, a_dLacent ones of the unit franes
bei ng seal ed degeribesta elean t@akﬁgq systewe anwhichtobusters of fourdilter anits aret supported
provides a clean,roomfilter conprising segnented filter dia within a
Filter frams,ORFRer AL e puersecliof e EBeoe LIRS PV ISk SXgrmmng edtly
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secur e a ti e Connae i AakNBg 1 ApbGE N Fieck Bulil e 4 TR TR PHARPEILE
sel f support idigsdalingstrips seals the {ilfee uhitd i@kt uMiiteredair léakbgear | y, the
invention provides a clean roomfilter array conprising a plurality of
individual filter units arranged for delivery of filtered air to a clean
room each of,t.he,indi wﬁrﬂm ﬁi | t‘er uni ts having a suspension assenbly
unshared wit hBra{% WW@P’ Y Vi1 e whereby each filter unit is shiftable
to and fromthe artRy grodaPenviaibh Yprolidedial himmber BE iRPEdvehittsOin @ldaBNfddhi ON
of the other filter units or altering their respective suspension .
assenbl i es. Itachndlegyt HEre iwbiatdhmelean adom Hueilings dave enleshepsslyi, Ingre pngerientn
conbi nati on: an |ndivjdual f%' | ter unit dggt ed, for ar{an enent in aa. aJrﬂy
for delivery Smplary pad sprajefleptive desig SeBBmEclfie 29 1oREFRERGSIAY. iIpEIdhi ¢
suspensi on_ asgOlaRSAF Sthpdddl, Ny W ifhrelishbie ith otk fdfs. FHE Bvenibd ©f

Descri ption aw ng
does away with the entire grid structure formerly though necessary both to support and
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to seal the clean room ceiling filter units against sideflows of unfiltered air. All the
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clean roomceiling filter unit array as
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ion will be further described as to an illustrative enbodi ne
n wth the acconpanying drawi ngs in which the several Figure
the invention. Fig. 1 is a perspective, fragnmddduge 2002 of
viewed frombelow, Fig. 2 is a
y view of the filter array of 3Fig. 1, as viewed from above;
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Fig. 6 is a fragmentary view in section of "a further
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Fig. 10 is avi aken on |ne In 9;
filter support grid. The filter units being md1v1dually self-supportmg are added into or
removed from a ceiling array without disturbing the laterally or longitudinally adjacent
filter units. The filter units are readily shiftable into or out of position. Adjacent filter
units are closer together than in conventional clean room ceilings, increasing the
proportion of the ceiling that is composed of filter units, reducing air flow incursions
between the filter units, its turbulence and concomitant vibration. The invention filter
units and filter unit suspension assemblies cooperate to permit ready locking in place by
simply shifting the filter unit into position against the installed suspension assembly
and snap- locking the filter to the support, from below, and without extensive screwing
of threaded elements together. Conversely, the filter unit suspension assembly is simply
disconnected, and from below the filter unit, for easy removal with a disassembly
feature to be described. The filter units are sealed to each other across their narrow
separation. Sideflows of air along the filter units walls are blocked by an adherent,
suitably self-supporting mass or web bridging the gap between adjacent filters and
lying across any possible flow path, an expedient made feasible by the close spacing of
the filter units. The new filter support system is easily integrated with sprinkler systems
and ceiling lamps. Blank units (rectangular panels without filters) can be substituted for
filter units as need without changing the simplicity, which is the hallmark of the
invention. Other features and advantages of the invention will become known from the
following description.

The invention accordingly provides a clean room ceiling having multiple filter
units each comprising a unit frame and, therewithin, filter media, the units being
suspended in place by individual ties supported from a support surface, freely of other
support such as a grid or other filter units, and a tie anchoring bracket within each filter
unit inward of the unit frame periphery, adjacent ones of the unit frames being sealed
against air leakage between units. |

The invention further provides a clean room filter comprising segmented filter

media within a filter frame, and a bracket forming an anchor between media segments,

9-9



.04 June 2002 5 Fig. 11 is a fragnentary view in section of juxtaposed
filters spaced and sealed; Fig. 12 is a viewof a filter and plenum

conbi nati on enbodi nent of the invention; Fig. 13 is a vi € Juke 2008. 3, but
of a single nounting point filter unit; Fig. 14 is a viewlike Fig. 11
showi ng an alternative sealing arrangenent; Fig. 15 is a view of filter

sect ton of - CStadtel dndHe Bping Al R MRIMMAM CRARI sodarPy i Go e e i
15; Fig. 17 sﬁ;’ﬁ;g@tix:{% RMtioak@RerePy tHeTRteks/ard felf-Buppdting iy antdrhy o¥qhé filtérs.

fragmentary, tail viewof a filter unit having a water conduit and a
sprinkl er assenbMoremadiquiarkyt 8¢ inventionprovides. a glean wom filtagaremt eongprisiegai n

ti f Lt e fi it _and i nkl ent; and, Fig. 20
a1 agrre RNy GBS ffée s ar R o Bty o RS B s roig
spri nkl er agsdneraRe iidiviBed Fille Gnikafingd dRPerSfonRbGabIgRAIRred YRKIaRY ¥fdron

provides an inproved clean roomceiling, one in which the fornerly used
conbi ned fi filter ugibpwherebyeaths@tdrivng igishidtabls tomnddta the afray ordepéndenty sifnpl e

i ndi vi dual npunt i of ,each filter unit by its own,suspension assenbly.
Seal ing s Sniies Ut BesidEneronanttan ol Bl g inis g8 g el frapecsiveor
formed in si i .ef erred, by other sealing techniques such as
convent i onaFﬁ%eeP%Bl\,/lma%S&%ﬁl,gg'hovvever, the use of filter unit supporting grid

troughs. The nounhian@riédefibrdimeit sfhefintdndion nkkry iigl prdvided| ihadombihdtion: an
invol ves nerely the insertion of a support rod into a preformnmd ?aé)e.rture in
the filter inividuphdilgpsunitadapted foriaraagementdn aprray &rdediveryrofiffiiered aigfe Aes

t he suspensi k . j A ing.
e oPer S RO 54 AR T0CF ok iy RERRF G b5 Won
particul arl Yiltet gsit ofithearrapd 8, the invention clean roomis shown at 10

conprising an encl osed volune 12, and thereabove a clean roomfilter array

14 conprising a plurality of individual filter units 16 arranged for

- delivery of ofi [ i the ¢l ean room encl osed vol une. Each of the
i ndi vi dual ﬁr{eﬁ)ﬁesﬁ?ﬁtigqtt'@x%lg%aw%s own suspensi on assenbly 18 unshared

with any ot her fitheeinvertion Wit ®er fikthel MescEBEd abitbtAr illRirhtived einbodimhdnt dhl e
to and 04 June 2002
conjunction with the accompanying drawings in which the several Figures illustrate the
invention.
Fig. 1 is a perspective, fragmentary view of a clean room ceiling filter unit array
as viewed from below;
Fig. 2 is a fragmentary view of the filter array of Fig. 1, as viewed from above;
Fig. 3 is an axonometric view of a single filter unit before assembly with the
support rods;
Fig. 4 is a view taken on line 4-4 in Fig. 2;
Fig. 5 is a fragmentary view in section of the filter unit in an alternative support
embodiment;
Fig. 6 is a fragmentary view in section of a further alternative support
embodiment;
Fig. 7 is a fragmentary view like Fig. 4, but showing the fastener remover
poised to deflect the latch members on the fastener;
Fig. 8 is a fragmentary view of the filter unit array sealed with tape and forming
a clean room ceiling;
Fig. 9 is a view taken on line 9-9 in Fig. 8;

Fig. 10 is a view taken on line 10 in Fig. 9;



Gfromthe array 14 independently of shifting the position or orientation
of the other filter units) and freely of, or without) altering their
respective suspension assenblies 18. It will be noted the4 JHBBZO082al filter
units 1G are very nearly laterally and | ongitudinally abutting, thus

providing little space between adjacent Suni ts, especially in conparison

wth prior art t i i e .fi iyvel upported by a
grid structure, ﬁ%g lg[fggrf ﬁﬁ%‘éﬁ@e‘%‘%ﬁ’t‘{‘ %éc&@h%?f‘@f xg%?(ragéedr Eﬁrf ¥$"’r‘fé% ,%mP e ?éed(’at he
nmass of the fil R, SUAPQr Viewy OF @NYikei Wad | plerduns (cBabafutibh CershAlReRELNARS
fillers, increasing the gap to be seated and |likely allow ng undue air-(low

rel ated vi baegntiol. | n the present invention the separation between adjacent
filter units 1 G.ismnimally that anmount. needed for ani cal cl earance,
thus | nor easi ng Tk 3F A ERb Y Pl T Bhe SR BaNo ool EHREUSE! atf ve o iis
unfiltered area myer i9hRedw BXSFRTBI sldwihg af BRGhAIVscARRESHARYmER; 0! ock air
fl ow between adjacent filters, however, Tn the present design if the
filters are | ef tFig.ndpvisduatiey sfudiftendmils asndpended peitimeame altémpatei susgensigret her .
Thus, the present invention clean roomfilter array 14 has air flow

bl ocki ng st UWe 20 between adjacent filter units 16. In the Figs. 8) 9
and 10 illust ratf‘ég. TR RN sedildf @me fil @Ml QEHENRES s@é{ggly.rtﬁke’noonmﬁ@“ SE€s
a filter unit 1 upported series of "alr | npervious webs is arranged to
bl ock air flleel6 indtigeksn adj acent filter units. The webs 22 are adhered to
each of a pair of, ad;,acent filter units 1 G as shown, with the web edge
mar gi ns 24 af fi Jd& k/gsapyéew taen on livg 1 &ddda Fesl®f the filter units so that

t he web bridges g:.he q i f L . I
typically small ,ﬁ'g'. lggg'?glfga%é‘g%ﬁﬁ%tabﬂs@g"‘% 55\?&"S{Jﬂk‘gﬁa‘?‘ﬁgﬁﬁqé:rgg%‘lr‘f?“dm?a||
29, al | ow rsprihikier asseablydpegporgtedfthdréia; fil ter units 1G and the nentioned
increase in propqortjon of filtered area i.ii an installation, particularly
over gel - dependdil®, I yisiailragraeiary e imsection of ag altetpats flfer gt and;sprinkler

. suitably h@ﬁraﬂvéhédt?a 2 of rubber, plastic or other, preferably elaslomneric
or resilient, terial 33 thereon set back along the depth of the filter
unit away from thig. 20 lig erfragmentdry vidw irmcectipdgdsa AGihet altpmatei filkkersypdac end or
adhesi on of t,hE web 22 to the edges and/or the adjacent edge margins 24.
The resi|i SRINKlEr pgangsment ves as a formof partial air seal between

adj acent units 1 G and as well as a neans of danping vibration in the array
14, such vibration being already reduced by the i medi ate adj acency of the
j uxt aposed Dethilat Densiipgorand consequent reduced air flow turbul ence between
the units. In th Fi‘gé. 8-1Q illustrated enbodi nent, the air flow bl ocking
structure 20 con§% PQEd abpye, theayentionPraesssn mprevrd gleaniogm ceiling, ogp in

uni t - adher ehich ARSFoRftef hatoRBinedFfhicd YiSoRORA sZalRRIHROR oBHaRBAR Eavdrlok 1
units 1Gto bllc(;ck gi rcﬁ(ow therlelg'et vveen%)lon thes ?:IP% 11 gnbodi man%, lPtohe web
22 is in thbefsgnpleohdividuatinesintieg 25 dadh dilten upit dyeitbpwa $uspeiisinp asgeinhber t ed
into recess, 17 between adjacepnt filter units 1 G _Ln,the Fi 17,. .

enbodi ment  SEHBE fafTed ) § feprogoruk Masiial of ibectpriPd §phis ok BTl

caul ki ng 31o/MiréFedred, ib) otk e Q3hvthtibh idut, hbwiéveQ as
to bl ock ai rr'flpgwei?r o’rwt%ﬁleérggagm%&?ﬁ% ?ﬁé&%ea% rggrél?g[su%@&l% (Fi 5 "1).
Ret ur ni ng tthe Risgof fdtet Qunitt suppdring g eyglixe The ahouning ol demiowting rofpthace by
painting, rol|ing aor otherwi se applying a suitahly viscous, paste or liquid
which 1S fimArau %&%B@ﬁ wyalyss merdy (s insentiga of @ twppery red e aprgigmed
Preferably, t i r r yRical i f one
or nore | aya r gﬁgf ﬁ]gﬁ]sefé] 6%5}"2%@1&?%5 (gedq{ Ff@g&’ﬁh #a %ﬁ‘o@lhgﬁflf)s(ﬂﬁ?ggfsgﬁﬁgtthgl ,

cel I ul osi c, swepermiontiracket@hé fdstdning tBE ufix aiplace. RRafdsenirgach backing |l ayer a
strongly adhering |ayer 38 of adhesive material, such as isobutylene and

si |i cone- based aWhiisiefesencenaw itpithe Heapdngs bf detpibsia Bigs bil Beand ghrdieniagy or
strengt heni g terial n be.used. In preferred embodinents,_ th e 34
runs | at eraﬁ%f/‘n’g‘f_ zfﬁ‘g ﬁiotﬁgi'ﬂf_&luﬂ‘élcl? norpo{%\nbs 0 alr g@ﬁgﬂ%‘ﬁ?ég aé‘r?licx}és%

mat chi ng t hgolp@et 13, | A@AheRABINISIGN o3 JARP a?@ W bsmpeah® ke furdlRp o34
has intersections 42 at intervals corresponding to the corners of filter
units 16. |individuanfibiet awits Yoarraigad forndelibaryioftfidigrediair wfthe bleas exdm anclosedse

intersections 42. This can be done by selecting a tape 34 which is fl gxi bl e
enough in tvdumgcErely ofdly ondividualafiltersunits 1Gojay s 3mn sespeasipn @ssepdly 180

I ly it i he i ] fald I h '
cdges o patioBatd i pE bl BIG: vl RecBrfnde essh fller i IR Ll 0 HR T "

of the tape 34 inrising fromthe filter unit 1 Gto cross a second segnent
of the tape nmay not be a perfect JO degrees if the tape backing 36 nateri al
is not sufficiently flexible to bend and stay bent at 90 degrees. In this
ci rcunst ance the adhesive layer 38 volune is desirably thick or great

r r o "



. unit rear face 48 of each filter unit 1 G the individual filter units each
being in conbination with an individual filter unit suspension assenbly 18
unshared with any other filter unit of the array. Each fDétJameu2002 16
conprises a filter frame 50 having walls_ 29 suitably of alum num or other
nmetal but possibly of wood. Wthin the fparre 50 and between its rear face

48 and | ' f 1 ght f
fittor modi OBGe pRE 11 RApEELITEF M he Ao B0burRATO e olley s T
di vi der 57 wmepanat fieely bf ok efithoanditerigheiriréspectiveanlgsenSidSdsentblics he. past ,

the function of the divider 57 has been_to support the filter packs 52, 54
in place and to HiVidl begiated yhe éndividugl fiktes; upity d6¢aranvery grearty daterallynand ons
continue in \: [ o8 Ji Y tion, tnot.. a
bracket t o SnBEaiBUBRS A, hdsro Rl TUAC spRB bofb BB AAREL U, cdpbBupln D
assenbl i es &ﬁnpdrﬁoﬂdd&ﬂ?ri@i Mt epdterhy il Shithbd fieas e wolleativetd sufpogied tel #nment
which is bonded to the filter frame 50 at its ogpposite ends 59, G 1 and
defi nes t hegtédisipuotiare obr BhercimnggBentssugh|as comer BYbes bubiern dheemase efdhe fitge h
suspensi on assenbly 18, then, conprjses the bracket 58 nmounted wi thjn the
iTber T rantpeon Yhebpcitallt insEng LA Setn b gFeR ks duETPis fisi Gpclgape
filler unitsehietdn@ IKBE AMARE Undtd fiAABWFlad ibAGIoR! INRBY PRYedhBvdntidABh&Nd

typically to the structural or true ceiling of the roomin which the clean
roomis conspamtibedvetiien ediabentclibar anite libetswosnindily diat aamownnmdedéd dor

array 14 and the.true ceiling.of the surrounding.roomis often great. wth

the pr esent MEHiABte] HFaanes s arptine B ierapeainn slonmom el fdr o

for clean r@q[gdm{e?édlﬂ%mrgmelrSﬁx@ed,}ss'efuI. Omitting the construction of
an

t he extensive trough gri support system as all owed the present

i nvention pernitH is geteadllyahécessary to bloek e fluw betweon ntipogittiilters, hewewoer, iow
ceilinged for the old type of .installatiop, or too snal] t ermt

i ncurring e RIGISAE desigh i tf@ygkt%rma&ﬁhé@?vrﬁﬁél» ﬁv%peg&dq?ledo abt RgrmaRenily
sur nount ed e ild.ng: : i | iyt €,.S

const ruct ech ks beliel THED The Hheschlin@hucl ctaf oot G REk) 4 faedE Ry
with the fibloekingnittucanre 0 bétweant mljadehe fidlee numits 446, IThéhef Figser8, fecind pdicks
5.2, 54 are, open to eng| osed volu t. the front face .46 of_the filler
ni ts 16 antiBEes CERFmER ot b NP EaoRee STuetyfe 2 6oPpriFga GHeE Snit He
suspensi on ARSGMB Yerdéd b bk RApAABRE WEBE 22 [OrkThclloOBIRER of! ABAAbAY B TDET
adapted in its length, dianeter, strength and confornation to connect the
filter unitadjacpefifteonnits: Tbkeorets 22t ave talberedippoadh ofia paic ©f @djasenttfiter noisn

ceiling or sewhere) | aced relation_ of the filter unit frame 50 jo the
supporting Eé:r‘fsasé‘QW“TWé‘ﬂstggb‘@g‘s‘? fi mméﬁ‘sﬁﬁrﬂfhé%? Qleﬁ%%‘ﬁe‘gﬂegﬁaé%ébe rod
menber d8 epjieNgsis Pl it WEPBROEesSHE fg%ﬁ@.f%%twgén El{t)aol"ﬂv\l‘kt]&rhdit@f[ Thegsh 284s

| ocus of attachnment supported fromthe surface 62 i ch one or ‘several
rod menber stypcallgrsmallglievg. digsd tifan|tivize thniwidthl6f theyfilttrtwdhivald @9 ebowingofor he

bracket 58 connected to t filter unit frame 5Q.and pr.eferably | te
iR bo PR Sapaarthe et it LayaRd thet mengomeddacreast inuorerorior obRRGEd
the plane o j HAl t . d IS USES d 74
or carries %)rte&gfl %doi)[%gdrngt{%gp ir{l%%;gggrwb?gde?ﬁga%}’aﬁé t“JO g%h f%gélﬁ eg’ﬁfﬁsg t he
bracket to Eheh fid@dr uhytpil 6 asultublynhdshe stripd@d o€ nubbdr, phestie dri gthes sprefenably od

68 extends through the filter unjt franme rear face 48 and not to the fjlter
unit frame ehgamerigos radlicnomateriabl3 dhareornsed bark plossithe depthiedrthe filter ppine

50 and generally within the.plane of the filter .nedia packs 52 . Ih
suspensi on ﬁg’%#ﬁf‘bh‘ﬁ#ﬂ?ﬁé‘f“t%ﬁz@erﬁgﬁﬁs{ %%3 tf’rPr?Yfggisli’qcf gf’lf ﬁ%eflof’roﬁlée ‘3’8,6
intersects idy r iR The §adilibltSuFP P RERLE AY

t hread structur éKe;ﬁdgg%]gH%B% ﬁﬂnﬁ %eeﬁggear:é?n%fﬁg}@o% sa]i d flilllﬁ errﬁﬁni t f ramaf71
For m ng t hefdrmaoKkpdrtiaiBair s¢tw tdiweetieadjdréntentiesnts and as swelirased meafs ohdampinger

unit frame 50 and has a shoul der portiqn 75, geperally coyrespondi ng,.to a
portion of Yiveatan, pydhe agay ikl |5l Vibraion; ginga alreads eduped, by « g immediate

| ocal |y apefk. t Ve i i | i [We) r

roar mount | RHRERY St B8 gl Poted Gt AR borbqlehe BT ot Bde
to support bbsveeRtHevifitgal filter unit 16 by addition of a fastener 82 to
the threaded portion 74 of the rod 68. The fasteners 82 bl ock separation of
the rods 6% fromlindhe&igs, 8-BD iHustateavwembadiment, \thelair 8w blockingritweciuye @fen
between the filter ynjt face 46, and Ig‘,;%ti or} o'f%%ai d f%gtener Sé on r.nds
68, the fasCRmMpHSSAIRENRSTYiENs WebEd Intheiors ol filigsainitradhgrsahtaps 3 exisnde ¢ ne
divider. Access to the fasteners 82 may advant ageously be fromthe front
face 46 of the filter unit 16. For this purpose, front wall 84 of the

di vider 57 preferably has additional holes, e.g., hole 86, in registration
with holes 78, 80 and sized to pass the fasteners 82 up to the threaded

. Y - o o - Y o o v p— oy




04 June 2002 10 for purposes now to be explained. Wth reference
particularly to Figs. 1, 4 and 7, in a typical clean roomfilter_ array
installation using the invention filter units 16 and suQﬂeﬂ!ﬂQ)aQOa_& a
plurality of rods 68 are suspended from #he support surface 62 or an
internedi ate | ocus defined by a bracket or plate supported by the support
surface andbdtween adjaceht fiher unitdilGitel bivkk airiflow thd:b&iveehl | ext end so that each
filter unit 16 has its own rods. The rods 68 carry leveling plates 90 at a
predet er mi ned, nibdEraE Hesrabrdupentyihe weha2% wm%éras@%m/ ngHise 25 held iy es
.g.nl ts

90 will be . Wi 4. ' filter
16 at the sitEheRERutd LuBBRalo ROS 17 Belingd dipickiyMfict RuiFo, b
i nstal | ati on7 efbbdligmeht, th@veB2aY inlthe i€ B b ASNRING otBAWE R REMES Sadkihg SiEner
body 94 having, e.g. four, circunferentially distributed, vertically

di sposed bowhichlipinsedsd betweaw theodppabing Hiler vhits 1 @iso @s kablokk fairrfler fiom ihs

carried in pivojing,.relation for no nt..in and out of the body slots.
Conpr essi ong@pﬁ Wb‘gﬂ’gflle(aﬁir&‘?'?‘?’?[‘g@afigﬁ%It)‘hi n slots 95 resiliently urge the
fingers 92 out WaR@tutrtﬂng tb PG4, BAM U {ap©B4a8a) BOPYreibiindd SSformed Rl placHMySSS
retracted by the tool 83, far exanple. Shifted outward, the latch fingers
92 bear agapaipting.hvellisg\or ddrerwiso applyingposuitably visouTipasté as tiguidrwigeh isfilm-

t hr eaded on%g t he suspensi on nber rod 68 bhreaded Fegrti)on 74 to g

pr edet er mi nEiMYs PPHRYAPQEAOR RfFOIVPRE OF BYGUPETOREHIO Piierably, igptagd 3Edsa to
appr oxi mat eherbdiRdt Muetne ?i&h tddfptised ge6nd SPmYRI laydi§ Jret R &Glang@\esar d
edges 97 of the spring | oaded %,I nggrs 92 and the downward faceé 99 of the

pl ates 90. Iitself made of hay Iseitabio nekidlj ceblubfsica of iplasde mmerial, 1y ekivapht| wndidor t op

wall 76 is disposed in the gap 91 between the |at¢ch fingers 92 and the
plate 90. ThReh Prgiane Ay g sHoaghy ﬁghﬁmgn&mbﬁéso gadhggVe | mafengin UFR A% o

close up theobiyldng ah@?ﬂ%ﬁné—%ﬁggﬁ%eg%es.%;A%litiﬁﬁrlayr@yﬂﬂh@& M difier Adheril} &' €
each sized to pass over the fastener 82 en the fingers are retracted, or
shi ft ed i nwetrefiggheningd meateriatke sar digl ysedi e preforred feathodirhents,ntber thps N4 trimsg

brovt ded as ARy R i flonabidin Buer Beclenh o fer iy P afibinorhe spitinda®
suspensi onsog&iegseoﬁhéagag@@ asThiSdepliRRar ithed- 39 tHas ﬁrﬁl@rsé&{&%ﬁ @?héeiqg@fviwg

8.
froma support surface 6 and in a'pdttern to register wt ilter
units. Pl at esrrégpondiag &0 the qrage o€ filtened(s LMmilf isrimpogos] to rBantali te iAlcgity

f ast 82 s th d onto the t ded i 74 of h d 68 t
iR I RN TN S A LY
filter unit giGibleSeddugR S0 iHbacking ARE/BH tHeQdABY Fe fa _@rsf3r692§] gfs?@&ivé@ foagdse

downward (assumng a ceiling supported installation) he reéar face 48
f aci ng upwatid intTHhe inevitable folids add angles ofrttentaphigs itoheels ABedBO aapasseegivet er ed

04 June 200 jth the de di ng. fasteners 8 nd thys rods . Jhe filter
i 16 s puihBlintsietfiaSSRENR sficuHR 7 Raele o 48 Bt M 3n "Bt g e fuer

di vi der nDURK{tNG 16QHBS a bébond Yegrhéht b tife tBREMAY hotbd DperRRl 96 ddgteesSP k185 t he
fingers 92 against springs 93 until the fastener 82 latch fingers pass the

hol es and efaeking A6 nafiterialds notwudficiontlygBexitiedo hend ayd Iseadsdt 4t Hydeasees2In hen
shift outward, and as thuys l.oyed engage t he divider, shoul der portion 75
2o the ri1t ais sitpimiecd e ARBrER Foet PO R daskfiganERay e sBpuen e
plate 90 |i gl ; ﬁ;ﬁ“ﬂ’% [ | lo8si j ion
wi sh the fagleggﬁlk%?ﬂgggggge rou%%lﬂ%ﬁt%ieélgmhcglénetw;g%re%%&l%ﬁséﬁégfée’%ﬂg%
fast ener fi mfitaps BR os oo rekpedients cart be usedito obtad snd pemdei the dpsisdeconfee

access hole 86 js ., then sujtably ¢losed with a plug 100 which is readily
enovabl o i ARG A4 IO TRSTHOUFIRENOF (o dBIRTAL AkRaipts Racih i fape edersggiions 42
denounti ng, 1 . S..I , t ]S ] r £.hr | e
86 to. enct odolf AS ke ey TERY S bl EbpRiond abaRE bR AHPBURE ©
body sl ots %bndihfagémsimnstiowd® Wi ll then pass back through hole 78 all ow ng
the filter unit 16 to drop by force of gravity. 1t will be noted .that

adj acent filter Jfaving detaileththeceaking belwepth filtae ppit gswe ivaH turn partiewasly to
mount i ngs by.the additio removal of.,one or . several filler.units. in the
ot~ dogor § a8 s detnd” el e ont PUE St A DY Borge o dotbitidingly o
rat her than L s bt ereni o011 1 .SAS : Lhter
ot her hon getied Bty dPeLEINR bR 16 SORMANRISTR (IS dEfh ik
hol e 178. MpléHun{1a4 96 thdeledn tdoni viRinte l1d3hediles unttffordtifhidecd6 font the flllewsi ng
t he sane suspensi on assenbly as previously described, except that there is
a single rod nmounting | ocus al hole 178 and it is centered on the filter
unit divider 157. OQther filter unit arrangenents within contenplation of
the invention include self contained units in which the filter franme and
filter packs are incorporated into or combined with a hood or housing

o o o N -, o



. 04 June 2002 12 | 15, 117 rather than the divider of a filter frame. The

| ocation and style of the fastener can be varied to neet different needs.
For exanple, the fastener can be of different configurat04nkirfer 2002 hat
shown in Figs 4 and 7, be placed in diff$rent | ocations, including outside
the front face of the filter unit, or within the perinmeter of the filter.
In Fig. 5 Jo r@xoapd a8 M €adiCANED uBit! F61dthe RAHVidual Mtk L\#t{itsh@dcﬂhheiﬁ inhe
filter unit franme SO and Is secured adjacent hole 8G by fastener nut 111
and washer cbtpiationngitlagaiindividuhlefifteromtit svspénsioh afsemhly 8 whstaredsWithtdayh i s
sui tably inmErgly deflggted at 109 to accommpdate the fastener nut. Plug
100 t hen i L%kt Yot obthe 53Vt he opening forned by the deflection 109. In
Fig. G for anoliigh RHATRAIE|6SURARRES ANNAIEAGE APBENAS ARME SSUARPT 4
surface (not shown) an as its threa ed portion 174 extendi ng through a
hol e 14U i mladmuimopr wiiet nibdi? bot poistblgicfevdotid Withihhbe fraaneS0La0d betwred itshe

filter unit rear face 48. The rad 168 is secured 'bﬁ t hr eaded _connection to
a fixed nutreaiglgcs d8 and iy &ioat face 4piare dispesedilelt giad right Indpacks &, 58 of filker 17,

i ndi vidual fil.t nig, 216 ,0f, a ser.. a i S Su t ed.f.ro support
Sort noe ¢ nabbdin 6, it ey BeSRniE R fulrte BP0 K iliag S HasheRR
havi ng a t hhessteshdoagliti fker packs 93,34, @h tiwpdst, Ahe faneQoPof BRI RidEr SR BEEnaNd

has filter packs 252 and %54 di sposed therein. Divider 257 ' fixed to
frame 250 40 suprdrtite fBiedpacks P2, Man plaepandtoaiva Hgidite do therfiller awitframe 50.52)

254. In thi di.ment.. .t he .f rane 250 inetrical fl 251
2nd a per i nOleEF AAOPBEEaneinlE i WROB A Bier RS i + R (BT, 268 B,
flange 251 fracket &F &uffpomtithdidpli@sal 2Biér uaROfrofl indRMdual RapeRiRehsembliedesf rane

250. Rod 2&3 passes through holes 278, 280, and, in the enbodi nent shown,
passes t hr dagdded. Rividené7 i28bokehedmi eonfigured, bigidetlemeaBwhichvikibohdedito thed i s

secured to e filt f.rame 250, tener ,282 h front .and rear_.lingers
362 spri ng HSK AP D pitiibo T ends R0 Bl Al fefmgs i a0 speisi i frabed Saterin
out war d whege dweéritddask@fary. t he holes 278, 280 so as to support the filter
unit 216 in position against the plate 290. Strip 32 of resilient materi al
33 is al so provildeh suspension asaerobly nkdnthens semptisestthe hmskeud e mduated withinower
fl ange 253.

it 161 08 R el SCefherests D aeie PPl oD bude i o) e hlsdl va o1

l'i ghting swsttBeBuppost Sukfabe B2 SUBIIC (beF¥isd GIFE bl &y piially & IRY Sruclutal e
present invention, one or nore of the filter units nmay be replaced with a

dummy uni t ,tres ceiling ghthentpoomin whichi Yaslrangopa is eepstnidiide Whileh thehelearanes

filter units.in the arra bei ng _sim | ar/l uspended for exanple. In Figs.
04 June 2ocan R Bl e e TaE RENGE R RE AR o
present i nvn Qreat] Widheey PreseANdnVdntibn 6 WEreRERKT Iro8fhst Mafil Sre A8smdIRe
sprinkler supply pipe or downcomer 275 is inserted vertically through the

di vi der 57, cositgrapiptey foirgleangioom iggtadationagll keouse bl Qmitting theongiasitive of ihlze

suspensi on hol es ot .sha and a sprjnkl er hea 77 secured thereto. The
domnconer  AMeiRLve BRbh ARy Hirodi cRelRuag ARG 68 PeSRiITealel PRASE |
the divi derjngiali¥ors! ﬁa”ﬁlag&SHi'tﬂékgtglzﬁ%ugﬁcébr B thY 16WLRilGR3d | fbf 1RO\ kAR BEi Ng

supported by guide ring 285. I'ng 287 about the downcvmer 275 "provides
seal i ng againstatlatéorr, or eksagadl tolpermit dndueringtiie aybicat pridsysiem expetseg. 19, a

si npl e pi pe downgconer 295 which supports head 297 is inserted between |eft
and right divi defhe8Her uptarsay; 14 dssarmounigd pythe tiug goomreilings o Py @catking| ace

by ring 301 nd bol t 2.and .seal,ed there |.di-n I saubkj
Sa 1 i gt oBi B SRl BpBE B Bub RD il LI L SR A
di vi der 5S7whigabigdl iRt filkdrQinktQRrayl 4Sfomink B pleflim A5 TR GildE nehia packs 627 By
seal ing disc 306 and fastener 307. There is accordingly provided in

accor dance aretopen teenahased volimecl 2atrihe front faeé 46 ofithe dilleaunigs k6 arsbthe pjenwr e

conveni ent, ,sinpler, .and re fective design, Sealant gels are no | onger
necessary. 4@3&5?&%Ifaclei“lsg’grlh%ﬁ{t?@métﬁe sel f supporting, freely of shared

support with oth fd : [ hna 1S, t i e gr t t t he
prior art for msr?{l/e tsh%agﬁl? f n%%:éengﬂ?slgr g/ge(g%ﬂtll%rt%ﬁgﬁfpg%%ra t mgnG tog ({sdé'%l th ﬁ%ﬁgﬁi ean
room cei | i nghefrivlet 8dapied insitsAgAgthsdiatette, suensihaindwahidrinaties tetdnned the tihter
fillers of the invention are 1n a plane arrd none need be vertically

st agger ed. it budpensios hracket 58tte tisaguppott suifade Grat thic tooar ceilingor ¢legyehers,tin
three adjacent filters. The invention fiJter units thenselves carr .
internal |y spacedielaHan of the,filtsr,pait{tane, %0 {5 PO SUSTAcE Y SUTRFREGN
support, not only elimnating the extensive grids used heretofore, but also
obviating the need for arbitrary spaci ng between adjacent filter units |eft
to accommodate the filter support grid in previously known clean room
ceilings. The filter units, being individually self supporting, are added

o, o o o, N o - B .



. 04 June 2002 14 extensive screwi ng of threaded el enents together.
Conversely, the filter unit suspension assenbly is sinply disconected, and
frombelow the filter unit, for easy renoval with a di safdaiine2082ture to
be described. The filter units are sealgd to each other across their narrow
separation. Sideflows of air along the filler units walls are bl ocked by an

adherent, @b&rﬁlﬂ?'dongfatéd, RidPRehbi 68 %ﬁd@fmme%g@m ﬁéc@%?ﬂ%? mgﬁ%en

adj acent filters and |ying across any possible fl pat h, an expedi ent made
f easi bl e bpterinedigtedseussyfattacigmardt stpygorfed|ftoen theniurface Fheo whivhfdnletos seangpor t
systemis egsily integrated wth ri nkl er syste and ceiling tanps. Bl ank
units (recrf’arfﬂﬂ%/‘g‘?rs p@ Fémﬂk"m‘l@uﬁﬁ% ‘I“%‘@r's% m@ér"f‘“ﬁ‘gi LoBagSts th gﬁgl?réa(qtislgt er
units as ' s ' eS| ' ' I f the
vent | on ogigtd, B e BGTGT Raly ol 4ARP plefyrably BEAR b Qb RS S | (T
a plural i tiitaafmedigipackdusd, 54| bt edthinnort &ljavenathggdarfeost tHelfiltee uyit fanid. ITher ed

air to a cl g@ roo each of the individuyal filter units having a
suspensi orfodd8daypsfully disaded ahi’¢ 9r sayics OHF cwneraémgm&nus'gurwethég@/b@slsﬁ

filter unidg ¢ | fr he.ak I ndepen I f shifting
the posit i%gnfogfq'é%lr“fé?\’?éa rla%]get g(?ﬁlteﬁ 8@’%%‘? ll? i"ﬁ ﬁérenﬁbr?lﬁi) ?’gg’?(g{?%%ﬁ%’i@est ir
respect i veod 6BR&teids thraggie el fileg un# frahlteret! £06 48 QRAMbI foltRE fikter anit aaaRr di ng
to claim1, including also air flow blocking structure between adj acent

filter unifrent face 4heo @b tmisrmingta Withindhe &fterynitframe §0mgd igenerhly withirothe2, i n
whi ch sai d,sus si.on assenbl oppri ses a bracket and an el ongated rod
coupl ed '.td)lglgal (gqﬁﬁhﬁera'ﬁaagﬁ’ﬁﬂér@egyf roma support surface. 4. In

conbi nation : anhd Rep¥hsioiRhsskinblye bradkétt 58daRhShtéPin die’ ARGCHRID Franie 60 array

for delivery of filtered air to a clean room said filter unit conprising a
filter framersegisowvith theeslomgatidarodimémberdi &t o maamits eovperating rilriced dioedturei | t er

' ' | y. u2l ith. g her. fil ' f th ,
ai d suspehctinaRBIepsae s i Tt Fitineaty Sackoh. B dhifedn” ™

el ongat ed geERRAdS HRRREERH bf A8 &ItEHRAR frandd!502&RL had HBRIBF Pbitlda 75,
structure securing said bracket to said el ongated nenber, whereby said

el ongat ed gesatally coxtespradinghtooa gbrtioheofghadividdr tepiverllf 74.tBre dimider Sheaulder 5.

The conbi natj.on,,according to claim4,.ip.which said filter unit further
portion 755s ocally %pertured to have in Bus emgodlment of the mventlrg)n front an

rear mounting holes 78, 80 into which the rods 68 are interfittable so as to support the
individual filter unit 16 by addition of a fastener 82 to the threaded portion 74 of the rod
68. The fasteners 82 block separation of the rods 68 from holes 78, 80 as shown. The
divider 57 is interiorly open between the filter unit face 46 and location of said fastener
82 on rods 68, the fastener being sized to be movable through the open interior of the
divider.

Access to the fasteners 82 may advantageously be from the front face 46 of the
filter unit 16, For this purpose, front wall 84 of the divider 57 preferably has additional
holes, e.g., hole 86, in registration with holes 78, 80 and sized to pass the fasteners 82
up to the threaded portion 74 of rod 68.

With particular reference to Fig. 7, a tool 83 comprising a socket 85 mounted on
a shank 87 is sized to pass through hole 86 for carrying a fastener 82 toward or from the
rod 68 so as to have the fastener traverse the open interior 89 of the divider 57 in a
controlled manner while not requiring the leaving open any great portion of the face 46
of the filter unit 16, The fastener 82 is thus readily accessible through hole 86 for
purposes of insertion and tightening or untightening and removal of the fastener. It will

be noted that the tool socket 85 will overfit fastener 82 and collapse its latch fingers 92



conprises a filter nedia divider between separate sections of filter nedia,
sai d suspensi on assenbly bracket being |ocated at said divider. 6. The
conbi nation according to claim4, in which said cooperat0hdune2002ur e

i ncludes a fastener conprising a | ock bgdy, a novable |atch finger nounted
in said | ock body, said novable latch finger being shiftable fromsaid |ock
body, and ki ng said novable latch finger to shift from
said | ock Egg:@mgg%&dﬁgigégxﬁélﬂﬁd ,g~sized to J r.~ar ~~. a pass said

assenbl y brackeWitln rétbmncmphmi:tnledyqorrdgillom afd $ainda kpdicd) dikdin 0 filtet he
shifted condition of said latch. 7. Afilter unit for installation in_a
cl ean roonfiEfY Mptabietion usise th inventien filier wnitsel i suspensinnssidng rlumelitt of

frame, fil fels. qé ?\h%ﬁ&dq’rcﬁaﬂﬂg éﬁ(}gpf sTr?'Rg 65 '0)1(?19 uh&n?e%a(ée ocﬁgﬁeffu%rdrggnc{mt ''ng

the filter unlt ean ro suspensi on asse

unshared V\Ibtabkart)f slaiesupportddeby iy iuppmh%ﬁﬁbc)e Sxﬁl ﬁonﬁﬂ \bvhi%h thé) hﬁdlvﬁu@lmlﬁt abl e
to and fromthe array i ndependentl¥ of shifting the position or orientation
1

of anot her rqds| @& willgxtendrsoatheb eachglitterenpit dediseots vwn Jodp drhsi tods d8semtyt i es,

sai d bracket eflnln thin t of said filter 04 June, 2002

16 a | ocus‘e P tpa\%?n‘%ém f%rprﬁctr]f’ gﬁB’r‘\e&:t‘Bﬁ frstohs lguWBB‘rnt ﬂWg room eR8iesed 5 ¢

bracket DbeysRin!t fﬁcmﬁgs 0o wifti gt Ife(/élr@le'\pltl?ﬁnﬁﬂér zﬁ‘fd a?@'ugecﬁfd B¥e up e filter
AYAhAAAA A. A3{. AU. A. A&Y. AYh Ay (. AN8J

MK W&WwbkﬁaxﬁWugﬂxtcalJ] caj ca] ca] ca] caj ca] ca] caj caU] ca] ca] cal] cal] ca
% ;: ? % ;: ﬂ_;?%g?%cg g? e(l:l?i]o(r:x Yisteners iﬂ gr%]dem]gne Fquick | s]tﬁl-latllox% of the filte arla§ (IQS) W

25" f<<<>=? :

(3 ca] ol o] o] oy Shfcss corporec) daady %2]%2]1%@*'%& Bk R s
rBrEr[uv| | ﬂ@}nmmwmma[ly/]iis])m]idﬁ]iyal]ow inzhdadOshich h chiffuble]latah diaperlcal] ca
Uoobr V) bR EETHLAVREOR, (JSiefiia] ERERN CHFBATBAPEQE Ry slots. Compression

springs 93 (Fig. 7) seated within slots 95 resiliently urge the fingers 92 outward to a

locking position as shown in Figs. 5 and 7 unless retracted by the tool 83, for example.
Shifted outward, the latch fingers 92 bear against the divider shoulder portion 75. The
fastener 82 is threaded onto the suspension member rod 68 threaded portion 74 to a
predetermined position, as shown. This position provides a gap 91 equal to
approximately the thickness of the divider top wall 76 between the upward edges 97 of
the spring loaded fingers 92 and the downward face 99 of the plates 90. In the installed
condition of a filter unit f6, the divider top wall 76 is disposed in the gap 91 between
the latch fingers 92 and the plate 90. The filter unit divider mounting holes 78, 80 also
function to close up the spring loaded fingers 92. Divider mounting holes 78, 80 arc
each sized to pass over the fastener 82 when the fingers are retracted, or shifted
inwardly, and are desirably sized to effect the inward shifting themselves. Easy
installation of the individual filter units 16 is thus provided as will now be described.

To install filter units 16, the suspensions 18 are arranged as just described-with
the rods 68 depending from a support surface 62, and in a pattern to register with the
filter units. Plates 90 are at a predetermined, uniform level. See Fig. 2. A fastener 82 is
threaded onto the threaded portions 74 of each rod 68 to a level to establish the desired
gap 91. At each pair of suspension rods 68 a filter unit 16 is presented, oriented to have
the front face 46 facing downward (assuming a ceiling supported installation) and the

rear face 48 facing upward. The filter unit divider mounting holes 78, 80 are registered
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92 then shift outward, and as thus deployed engage the divider shoulder portion 75 as
the filter unit 16 is allowed to rest upon the fastener fingers. The plate 90 limits the
upward movement of the filter unit 16 in coordination with the fastener 82 passage
through mounting hole 78, 80. The extended fastener fingers 92 support the filter unil
16 suspended in place. The access hole 86 is then suitably closed with a plug 100 which
is readily removable in case it is desired to demount the filter unit 16. For demounting,
the plug 100 is removed, the tool 83 is inserted through hole 86 to enclose the fastener
82 and close the fingers 92 into their fastener body slots 95. The fastener 82 will then
pass back through hole 78 allowing the filter unit 16 to drop by force of gravity. It will
be noted that adjacent filter units arc not disturbed in their position or at their
mountings by the addition or removal of one or several filter units in the just-described
manner.

The filter units can have a single mounting point rather than two. In Fig. 13,
filter unit 116 comprises a frame 150, filter packs 152, 154 and has a divider 157.
Divider 157 has a single mounting hole 178. Mounting of the filter unit 116 is as with
filter unit 16 using the same suspension assembly as previously described, except that
there is a single rod mounting locus at hole 178 and it is centered on the filter unit
divider 157.

Other filter unit arrangements within contemplation of the invention include
self-contained units in which the filter frame and filter packs are incorporated into or
combined with a hood or housing enclosurc having is own blowers and defining its own
plenum rather than using a common plenum as in the Fig. 2 embodiment. With
reference to Fig. 12 of the accompanying drawings, housing enclosure 110 has
sidewalls 112, top wall 114 and a pair of blowers 118. A resilicnt strip 132 surrounds
the housing enclosure 110, for partially sealing the unit to adjacent units and lessening
vibration of units. The filter frame and filter packs (not shown) may be unitary
structures fixed within the housing enclosure 110 or comprise one or more of the filter
packs and filter frames such as shown in Figs. 2, 3 and 13. The suspension arrangement

is also the same, except that the housing enclosure top wall 114 defines mounting holes

10
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example, the fastener can be of different configurations from that shown in Figs 4 and
7, be placed in different locations, including outside the front face of the filter unit, or
within the perimeter of the filter. In Fig. 5, for example, the rod 68 extends nearly the
full height of the filter unit frame 50 and is secured adjacent hole 86 by fastener nut 111
and washer 113 acling against the front wall 84 of the divider 57 which is suitably
inwardly deflected ’at 109 to accommodate the fastener nut. Plug 100 then is used to
close up the opening formed by the deflection 109.

In Fig. 6, for another example, suspension rod 168 depends from a support
surface (not shown) and has its threaded portion 174 ex\tending through a hole 140 in
the top wall 142 of the side 144 of the frame 150 beyond the filter unit rear face 48, The
rod 168 is secured by threaded connection to a fixed nut 146 just beyond the filter
media 56. '

In Figs. 15, 16 and 17, individual filter unit 216 of a series array is supported
from a support surface (not shown) by four suspensions 218 each comprising a rod 268
having a threaded portion 274. Filter unit 216 comprises a frame 250 and has filter
packs<252 and 254 disposed therein. Divider 257 fixed to frame 250 at divider ends
259, 261 separates the media filter packs 252, 254, In this embodiment, the frame 250
has a perimetrical upper flange 251 and a perimetrical lower {lange 253 surrounding the
frame wall 229. Upper flange 251 is pierced with holes 287, 280 adjacent the corners of
the frame 250. Rod 268 passes through holes 278, 280, and, in the embodiment shown,
passes through a fastener 282 held in place by nut 263 by which the rod is secured to
the filter frame 250. Fastener 282 has front and rear fingers 292 spring loaded as in
previous embodiments of the fastener to shift outward when not blocked by the holes
278, 280 so as to support the filter unit 216 in position against the plate 290. Strip 32 of
resilient material 33 is also provided in this embodiment, secured to the outer face of
lower flange 253. This strip 32 will abut an adjacent strip 32 on the next filter unit 216
in the array,

Clean room filter arrays are typically provided with lighting systems and fire
prevention systems such as sprinklers. In the present invention, one or more of the filter

units may be replaced with a dummy unit, or a lighting unit designed to be compatible

with the other filter units in the array, being similarly suspended for example. In Figs.
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18-20 typical sprinkler variations are shown for the present invention. In general, and
with reference first to Fig. 18, the sprinkler supply pipe or downcomer 275 is inserted
vertically through the divider 57, suitably through a space 276 located between or
beside the suspension holes (not shown) and a sprinkler head 277 secured thereto. The
downcomer 275 is conveniently passed through a guide conduit 279 fixed in the divider
57 by clamping ring 281 secured by nuts 283 its position being supported by guide ring
285. Caulking 287 about the downcomer 275 provides sealing against air leakage.

In another embodiment shown in Fig. 19, a simple pipe downcomer 295 which
supports head 297 is inserted between left and right divider sections 357, 457, guided
by ring 300, supported in place by ring 301, nuts and bolts 302 and sealed there by
welding or caulking 303. In Fig. 20 the pipe downcomer 304 passes through a single
chamber divider 557, sealed at the top by sealing disk 305 and at the bottom by sealing
disc 306 and fastener 307.

There is accordingly provided in accordance with the invention clean room
ceilings of a less costly, more convenient, simpler, and more effective design. Scalant
gels are no longer necessary. Individual filter units are sell-supporting, {reely of shared
support with other filters. Eliminated is the entire grid structure of the prior art formerly
thought necessary both to support and to seal the clean room ceiling filter units against
sideflows of unfiltered air. All the filters of the invention are in a plane and none need
be vertically staggered. No filter shares its support with any filter, much less with three
adjacent filters, The invention filter units themselves carry internally or externally but
automatically their means of own individual support, not only eliminating the extensive
grids used heretofore, but also obviating the need for arbitrary spacing between
adjacent filter units left to accommodate the filter support grid in previously known
clean room ceilings. The filter units, being individually self-supporting, are added into
or removed from a ceiling array without disturbing the laterally or longitudinally
adjacent filter units. The filter units are readily shiftable into or out of posilion.
Adjacent filter units are closer togcther than in conventional clean room ceilings,
increasing the proportion of the ceiling that is composed of filter units, reducing air
flow incursions between the filter units, its turbulence and concomitant vibration. The
invention filter units and filter unit suspension assemblies cooperate to permit ready
locking in place by simply shifling the filter unit into position against the installed

suspension assembly and snap locking the filter to the support, from below, and without
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their narrow separation. Sideflows of air along the filter units walls are blocked by an
adherent, suitably self-supporting mass or web bridging the gap between adjacent filters
and lying across any possible flow path, an expedient made feasible by the close
spacing of the filter units. The new filter support system is easily integrated with
sprinkler systems and ceiling lamps, Blank units (rectangular panels without filters) can
bé substituted for filter units as need without changing the simplicity which is the

hallmark of the invention.
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CLAIMS

1. A clean room filter array comprising a plurality of individual filter units
arranged for delivery of filtered air to a clean room, each of the individual filter units
having a suspension assembly unshared with any other filter unit, whereby each filter unit
is shiftable to and from the array independently of shifting the position or orientation of the
other filter units or altering their respective suspension assemblies.

2. The clean room filter array according to claim 1, including also air flow
blocking structure between adjacent filter units.

3. The clean room filter array according to claim 1 or 2, in which said
suspension assembly comprises a bracket and an elongated rod coupled to said unit and
supported from a support surface.

4. In combination : an individual filter unit adapted for arrangement in an array
for delivery of filtered air to a clean room, said filter unit comprising a filter frame .and
filter media within said frame, and an individual filter unit suspension assemb[y'gnshared
with any other filter unit of the array, said suspension assembly comprising a bracket
mounted to said frame, an elongated member supported from a support surface, and
cooperating structure securing said bracket to said elongated member, whereby said
elongated member extends through the plane of said filter unit frame.

5. The combination according to claim 4, in which said filter unit further
comprises a filter media divider between separate sections of filter media, said suspension
assembly bracket being located at said divider.

6. The combination according to claim 4, in which said cooperating structure
includes a fastener comprising a lock body, a movable latch finger mounted in said lock
body, said movable latch finger being shiftable from said lock body, and biasing structure
biasing said movable latch finger to shift from said lock body, said lock bodyil%i;ﬁ\g}‘sized to
pass said assembly bracket in the unshifted condition of said latch but ;10t in the shifted
condition of said latch.

7. A filter unit for installation in a clean room array of filter units, said filter
unit comprising a filter frame, filter media within said frame, and fixed to said frame for
mounting the filter unit within a clean room filter array a suspension assembly unshared
with any other filter unit, whereby said filter unit is shiftable to and from the array
independently of shifting the position or orientation of another filter ﬁnit or altering their

respective suspension assemblies, said bracket defining within the plane of said filter media
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