Title: CLEAN ROOM CEILING FILTER UNI T SUPPORT SYSTEM [err] Abstract: A
.clean roomceiling filter unit support system (10) has a fibj %e%'gg (28)

t hat defines cooperating fasteners (42) that deflect into fastene
engagenent and release fromw thin the clean room (22) by pivoting from
beyond the filter unit (28). 21 June 2006 1 Clean Room Ceiling Filter
Unit Support System Background of the Ihvention 1. Field of the Invention
This invention relates to_clean roomsystens and, in particular, clean
room cei ling systems. "Cefieamgoomdreding FillgeHoliSyrpRst SY8Y hori zontal  upper
wal s and lower walls or floors of roons but also vertical side walls. The
terms | ower, upper, above, below, and the |like and their cognitives have
reference to BIFVERE PothaINveaioni ng i nstal lation and are to be understood
as relative ternmsqwhensR&fiHAhldnish | S other than above the workspace. 2.
Rel ated Art Clean roomceilings are known and typically conprise one or
more filter units T&iHpendan dplatesste waam oam Aystems @pdr it @adiculait egr al
with the filt hES,. ' LSt ah lat i tihe fidter

uni ts, which g‘%l%a#g% @cggm %gsrtné'??r;é%'@bt ﬁ%&ﬂﬁg&l@?@%’?}%’% gélgi Ihrnltg'zlr)'lr}l;l%'f)rtance.
Repl acenent f ruppet wells andriowsr dalloér fidees éfirboms but/alse reitical digtsi wadls! Bhef or

I ncreased conveni a 0 C e Let] | nt the
filter units itﬁ%f&%ﬁe "t pﬁ?‘%‘r ‘Qgé\rpepgofe}[iov%ta-rrrﬂfégﬂ&r Elg%tggqatbé'é(f Oggﬁ'}’%eﬁ%}éée of
supports that retrendd ngesnwntibhgisceilipgi installation cmdt dre tb ibetederstotidtas rest i n

seal ed condition.. Passing t flanges to insert filter units can be
probl emati c. %@gv? %@ﬁt nr?ﬁq cﬁiggb@é’h"e&h}?&%b{oryﬁttbﬁ “Eoﬁléstpag%'al I ng tape can
€e used at the inperstRelaeddft the filter arrays to block unfiltered air
low, elimnating.n sone systens the use of support fl anges, d easin
the insertion pr gg' ?{: typlcaﬁy Fc):g e one 8’ moreahﬂer g
units supported by a structure that is separate or integral with the filter

egp,room ceifings are known an mpris
units. Facile installation and removal of the filter units, which are replaced
from time-to-time, is of increasing importance. Replacement from the room
side of the filter system is desirable for increased convenience and lower cost.
The need to air-tightly mount the filter units in their filter support structure has
lead to the use of supports that have flanges or lips against which the filter
units rest in sealed condition. Passing the flanges to insert filter units can be
problematic. More recently, it has been demonstrated that sealing tape can be
used at the interstices of the filter arrays to block unfiltered air flow,
eliminating in some systems the use of support flanges, and easing the
( \ insertion problem.
Summary of the Invention
According to a first aspect of the present invention, there is provided a
clean room ceiling filter unit support system for a filter unit to be suspended
adjacent a workshop, the filter unit comprising a peripheral frame and filter
media sealed within said frame, and a filter unit support adjacent said frame for
supporting said filter unit adjacent said workspace, séid filter unit support
system comprising cooperating fasteners carried by said peripheral frame of
said filter unit and said filter unit support in which one cooperating fastener is
deflectable in pivoting relation by its said cooperating fastener and being
biased against said deflection fo return to an undetected position to support

- said filter unit in said filter unit support after deflection.




Summary of the Invention According to a first aspect of the present
invention, there is provided a clean roomceiling filter uni{gusdmoe t
systemfor a filter unit to be suspended adjacent a workshop, the filter
unit conprising a peripheral frane and filter nedia sealed within said
frame, and a filter unit support adjacent faid frane for supporting said
filter unit adjacent said workspace, said filter unit support system
conpri sing cooperating fasteners carried by said peripheral frane of said

filter unit and saiAkdoidiigto adicbnadpRef &f thé pldsbAtinRAgor: ARRE Isdrbided ast ener
is deflectable in pi votitng relation by its said cooperating fastener and

bei ng bi ased Zf5PMERom fitel cemprighe adHet unit fr grounting e BYRPSTtEEPRRNtSshsi ti on

to support saydafsubp&it stmbde, soid e ufit hh@ihg W&Mar&!g%@ﬁé siad tifiis Gfd ection.
21 June 2006 la According to a second aspect of the present Invention,
there is proviRgsighergl tamaend den media sealed i saic geripheral framey paid sidsr

mounting in a yeAePARd -sShIRIPOHERhg Qéff.?ef%l-}ﬂ-gje)ﬁ,o ert&pﬁésteﬁg—gdacj&bteltdﬁo uni t

havi ng outwardly faC|_n% side wal'l s o rame an er nedia
seal ed with sdugprerépaidieranitat saibsuppart@ndisgaceddein said supuimudace.def i ni ng

‘sel f-deflecting co i . 4 sald filter unit
at sai d support an?%@iéeﬂq?é%éﬁgﬁ{ﬁ éﬁ%ﬁ%‘?’?ﬂ gt'??'%c%%%é%?rgmg di ments
may relate to fitet mediauseaied wother frainag sapporarstruatule domprismgmediuppaetal ed i n
array of supporEnashanfis! Sheckirdy GLiPaR R PRRLS e e B3t Botherare *
i'fit er connect ednewd miae irttarysnreoted musiitar dags compaeritiant icRgeitting witiethef i | t er
(E'nits, and coglﬂerati ng_f asteners ig’% udi nml&ral spring-1oaded |atch and
eeper fastenefs ]JJB‘IS,S%FISCEIQQ%I?%}'atg{gt NS5 fUging phyral sarng-leasded lakd support
structure wittand keieppt fasfenels fon sefaihbly achiny aRe After UWRY ith Mtk Sdihoft | t er
ure directly, easily and wthout tilting may

units in their s‘laml(%or.% st_rug .
be desirabl e, SEHAUEMINRHMBE PYSHn: Pullogtiriovesrant ter unit nounting system
that reacts to the NG@APGIRe Alteriuifts in tHel suppBRi didlluYe aety2eadiiSiRIM MY

also permt the separation of the filter unit fromthe support “readily and
from t he r oomwathgat tilting may be desirable, and can now be achieved with a filter unit :

mounting system that reacts to the presence of the filter. Desirably such a
system may aiso permit the separation of the filter unit from the support readily
and from the room side.




21 June 2006 2 Brief Description of the Drawings The invention will be
- further described in conjunction with the attached draw ngs21 iunedpgh: Fi g.
-1 is an oblique view of the invention roomceiling with the filter ,,clean
5 separated to show the fasteners; Fig. i s an expl oded view of the
invention filter unit and receiving unit “support structure. Fig. 3Ais a

fragment ary gigk Bbscnphisiod tion of the filter unit side with attached
pi voting | atch in%"i\blrt{ e%&ﬁ%@@@s 10 Fig. 38 is aviewlike Fig. 3Awith

the attached pi vébe Hyentionchll pe wthed deswiped IroeonjindgordDWih thEiditaciSd iSwias
fragmentary jg@hdh! view in elevation of the filter unit and the support
structure, the latches on each side being tethered together wth a conmon
tether; Fig. 4 i59aTbistameblsuenviewent the inbentiohldiedn ki cainsh Wp%tmieg -

' Ais

assenbl ed cesglirhieaNo sHdw M8 ritdieral | Y viewed from the workspace; Fig.
a side el evatiogFr%i w, partly in'section, of the filter unit equipped with
e

a  danper and d 58] G3rIeRas vigve af theelsyeritiog . filtBBunitsaral feCEAGHE inftppatet ai |
vi ew of thestidtérer unit danper and danper adjustnent features; and, 20
Fig. 6 is a si dq:.el %ation view, partly in section, of the filter unit
being used to indrdaute fragmeniaedetall View in tetevativm of thewditdPasar kigkiwam of

the Pref er ratthcRs® pRomRIaeh Wil of e now to the drawings in detail, in
Fi gs. Igzmd 5A qzﬂél !;Tﬂi || us%ratﬁggfn%gf’rbodi ment of the invention has the

i nvent i cl ean 5 Yiew fkasbigr 3fvnitbribe attaghed 2brotimyliatont evbted a8y frdhe
system 10 cthajpin;ses a dropped ceiling 12 of horizontally disposed and

laterally and | (&nﬁggi udi nfal |y extended filter unit support 14 including
ﬁupport structl B acHanicatanatietpl view inwiavatiordsf s filedr unitmhil aied byppdits posed

angers 16 sthaturatie: lachtaomesthalde g teMRRASLEENMRARTa GRGSordel2 the room
true ceiling 18Fig?‘ﬂyis %t%%mspll'ént \ﬁgvlv Bf the fitter unit and support in assembled cc’mdition
15 as typically viewed from the workspace;
Fig. 5Ais a gide elevation view, partly in section, of the filter unit equipped with a
damper and damper adjustment features; '
Fig. BB is a fragmentary. detail view of the filter unit damper and damper
adjustment features; and,
20 Fig. 6 is a side elevation view, partly in section, of the filter unit being used to
introduce test material into the air flow.
Description of the Preferred Embodiments
With reference now to the drawings in detail, in Figs. 1 and 5A a first illustrative
embodiment of the invention has the invention clean room ceiling system generally
“indicated at 10. The system 10 comprises a dropped ceiling 12 of horizontally disposed
and laterally and longitudinally extended filter unit support 14 in'cluding support
structures 30 carried at the iower ends 15 of vertically disposed hangers 16 that are
attached at their opposite upper ends 17 1o the room true ceiling 18. Ahy other suitable
form of vertical or horizontal support can be used. The filter unit support structures 30
30 are arranged to overlie the closed space room 22 and the workspace W therein. The
function of the ceiling system 10 is to introduce HEPA or UPLA standard air or other
highly filtered air to workspace W, the air being typically received for filtering from an air
supply 24 indicated by flexible conduit 26 (Fig. 5).
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formof vertical or horizontal support can be used. The filter unit support
structures 30 30 are arranged to overlie the closed space rofmm20@6d t he

.wor kspace Wtherein. The function of the ceiling system10 is to introduce
HEPA or UPLA standard air or other highly filtered air to workspace W the

air being typically received for filteriBg froman air supply 24 indicated -

by flexible conduit 26 (Fig. 5). 21 June 2006 3 The clean roomceiling
-system 10 furthefhg rﬁeanme@ Qﬂﬂ@g@NS@npiijuahertryclMﬁesfdnbtcera pliviatity of fertunag have

a predeter Haap t hat ris

frame 32 anmozlgs ﬁ?tter %e%lg%rt%ﬂﬁ seai e%é\/\b?r& ed%pq"afh%"q ﬁ\afg?mmﬁeta
support st r ffefgr&andsiten medicodtyseried Wﬂ!lﬁhhaﬁeinel Treefiffer funit sWppdrt sthetael acent
the filter ubiate CERfRM A 3R BRSEO fit W WRPRiechl o bt s HhiSaP 8o OO

side of the workspace W_1In one as nventron prov
r api d- ac?i n§UPROB? Bter Ypit 28:0iong sfaeval hserorkspaop¥t.i or for m of rmuntl ng

attachnment of thaohk |a'é[§tfct thai !hﬁerﬂgn tnfovidee o Hade‘?a\rctlﬁﬂ1 Ecﬁgpﬁff{ éas?lg eV é%d
.partlcularl§shov\%’ .rraq% 4, the filter unit [§es
i ndi vi dual 8YPYFT aﬂf Q@’?ﬂ altashaent QE V‘Q(ﬂtﬁr'@ﬁtsélﬁ fpjbﬁ% §Hen wnitcauppert §4ng a

housi ng or AggeiticelaridShdwhaih Figs.ded | the Filtdr ficeP
recept gcl es 3gﬁf pgc 0% 8 %;nd mun?’tﬁguthe bﬁé?\’/ﬁ&ﬁﬁ'ﬁ&m&é&l%ﬁ"?s 28,

plural set s®GiNg54i ‘T’L@BO lHmasi 1Y tyriedly eameprivivapehopising eviereseiver 36 dhati ed
bif thetdil a@ﬂneuru redep@me &Za adéﬁeé e rebdgtfdesUse & rsr‘éBQiQiFg SiRE oYJﬁtr g The

fasteners | se .op os and in registera I on ngs 44,
46, 48,; 52! B"df’a'rfﬁt?f its ’HF?' %%@éﬁﬁﬁkye%@oaenaamlatoyzardd@eaetpfaatea@s 485 W't h

reference tcarfedBy fr@eﬁﬁl@rl@maminé@ afache fidk Ghit 5&&0&@9&’%&% %eﬁwé fastehgs 30)
has a | eadi cShOr}J der 5 %/ taag{fs@@a(:h's defl ectable 1 n pivoting
rel ation ony% QaRISCEHPOSS; \f% qi Iﬁdesplge tiggy R?HE‘Q%M{‘?%QW%%F%@"@@“%OM in
t he form of apasseBdly dﬂpdrnch Bhgatz piard. of t he keeper pin 56 with the | atch
| eadi ngyshoul deg, 58 I t he keeper pin (see
Fras. 515 3A and Mthoeide GFES PAYES Saf Boo@en dabhT Fiouh oltpeddn EQabrbt  he
keeper pin 1562 kadied stiefider &Bi bynwhidle tie latth S déflRgtable ih Hivemtp tdsticheinmen”
| at ch porti t 1 frarre o as, o _be adjacent to and
of fset f ron%qh':g@otﬂ? H‘Fgélﬂj %fpgé%lilﬁgl @%t%‘&wnt"ﬂéhes frnef BB Peiient o
~ keep the | a@rmhg@nga@éme\dsaee;ber mn&@mtattmmgtdhe@mfg ghonldB658, ERe hatdteiedts B¢ by
virtue of ij i descri bed adapt
return to ansst Sﬁg%"{hg&g %%Pg‘“s(g‘%é E%S(lﬁ—%g‘ r%Z‘KSST,&)"S'PH SR@%@¢ B'ﬁ‘??ﬁ gac%cfatch
20 54 against the keeper pin 56-caused déflection. Tension spnng 66 is coupled between
latch portion 68 and the filter unit frame 32 so as to be adjacent to and offset from the
pivot locus 62. Thusly mounted, the spring 66 tends to keep the latch engaged with
cooperating keeper pin 56. Each latch 54 by virtue of its mounting and spring-loading
( as described is adapted to return to an undeflected position (Figs. 2, 3A) in keeper pin
o 25 56-engaged relafion to block separation of the filter unit 28 from the filter unit support
" receiver 36 after the latch passes the keeper pin.
The laich 54 further has a trailing shoulder structure indicated at 74 by which the
latch is reversely deflectable to disengage from the keeper pin 56. Preferably reverse
deflection is effected from outside the filter unit support receiver 36 as hereinafter set
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30 forth. The reverse deflection of the latch 54, suitably from within the workspace W,

releases the filter unit 28 from the filter unit support receiver 38 and permits lowering of
the filter units 28 from the support receivers 386.




25 56-engaged relation to bl ock separation of the filter unit 28 fromthe
filter unit support receiver 36 after the | atch passes the2k&ep=2006i n. The

~latch 54 further has a trai i ng shoul der structure indicated at 74 by which

the latch is reversely deflectable to disengage fromthe keeper pin 56.
Preferably reverse deflection is effectgd fromoutside the filter unit
support receiver 36 as hereinafter set 30 forth. The reverse defl ection of
the latch 54, suntthdlemtfodanenti shoin mhrégs\omsmc&ttéﬂ/un-r &bARS8s deh@esfiohter

unit 28 fro : S permts | qweri
the i1t er CRuRR! bhihiadsnrd, B0k BEGSELEL B Bt B RahBan @ o 1 Che
enbodi nment SHEWA6 i-$4Riagy ong o maré atdhies 5 forueeperfimn®s)32cH éf latebingfreltion

out e o acL0953458 1 1, 0 o LR T Bl RS,
each in Pat &Hiltagupit peppogrreceiven 36 tsadlﬁmsedlg;lrktampmnt (tanreablatfﬁér) umtafxarm:Bizvel y

carried by EB&h fehil & 36umid fodHPRAF] faEﬁ Pslcfég%ﬁ?’?ﬂ B colr%?éonldm ttg%%pfgort

receiver ‘36 i s disposed circunjacent o eac
recei ver 36°H¥ardfacing sidemre —fBécqu@e Wieruait B thegiswagifacing sides bemparrdigey t o

the four ofyegshobiRCoNg o?'tﬁ’@?esﬁ@ctlve%ﬂeﬂjmttcﬂﬁvzfrﬂwfftﬁnéigéﬁ:h 5% ’orﬁ(Q%:ée} PlWar d

facing sideg bein arran ed osite eac pect Iter .
unit out war oGV Rifes Hvenatdeasd vk btpsimastyres fog-tae filtsr Lli‘@)SUQPQfe@GEFWus at

| east tyo® bMWamS‘aélﬁ@yd% 86 oW1 daf§ onklok ﬁforé’l@ebeﬁblﬁ’@@é gorr I%ﬁ' &/ 9{6) it Btch

faci ng sides one or nore pi ns hes 54 |n
I'at chi ng é’l'aglf’" b v’h'ﬁ‘a‘ &}'/’ KgeRar) %%Fe%@éﬁbeff wrtrr@@dyewutw%d facingesidea bt

recei ver outpRldattRfdgi@erabléesliafidh. 84 in latchl egisterable relation. .
referably, opp sMeW facmeqb | onger sides 76, 78 of the filter unit frane

32 each carry a'PHPPYPPROSH faciﬂﬂr (ongen Seased, I78itof theesfilts unit fr@mec¥rach pi ns

56 proj ect ¢amtyca phie or k5t b&émnﬁbaddﬂ Rtches 537 TR Hedpdrahes @Qrﬂfﬁjgctt lﬁtOtStgl@ Each
ers ac

receive mvvardfatg rg§78 & ? to otggosethe | at ch shou

lat ch 547 i sTCHBUAL @g(egg)nqnaal fogthe decsiver jinpeard Jacing, Sifies £6 88 t12i de so
as to pi votogposathel Ianleshmmﬂ?érb SB Each laghf54li§ ﬁfouh‘t@dt(afsﬂnc’& 6(27@0 Itg %spe&:@é rying

t he | at ch. L‘ﬁﬁ Q Ieadlgg der“RfS contacts Eeh fFFb pin 56 at
a point orPdHadJedg g %’88? EAPVRF N @ planeckaralieh do & d|t‘?fe‘|‘""‘a§\5€? (?ef d® t he

pi n 56, "and:aoging ¢he Rtht batch siadingt shopldeioss cdredts ih@tdﬂ@o§ﬂg ikBepurefie serht o

- hook- shape pomrt]%\r{ 'tﬁeqsheut?j?e Xs Ql?rtt\nlﬂlf)gef%ct the shoulger%km\éy from the pin 56, and cause

20 theiatch to pivotl.
Each latch 54 is preferably hook-shaped, having a body portion 96 that is pivoted
at pivot 62, an arm portion 98 extending from the body portion. Arm portion 98 defines
the latch leading shoulder 58. Arm portion 98 is spaced from the latch body portion 96 a
C -. small distance so as to define a keeper pin 56-receiving sldt 104 that travels arcuately
" 25  upon rotating deflection of the latch 54. Amm portion 98 in a deflected orientation or
condition is arranged and sized to pass the keeper pin 56, and to engage the keeper
pin 96 by receiving the pin in slot 104 in the non-deflected orientation or condition of the
latch 54 and its arm portion, as shown in Fig. 3A. |
Arm leading shoulder 58 has a cam-shape, as shown, with its axis of revolution |
30  offset from the pivot 62, or any other shape that will rotatingly drive the latch 54 about
its pivot locus when the shoulder is engaged with the keeper pin 56. The curvature of
teading shoulder 58 is such that contact of the leading shoulder with the keeper pin 56




at plvot 62, an arm portion 98 extending from the body portion. Arm portion
98 defines the latch |eading shoul der 58. Arm portion 98 i3l &pecd®86from
-the latch body portion 96 a snmall distance so as to define a keeper pin
56-receiving slot 104 that travels arcuately 25 upon rotating deflection of
the latch 54. Armportion 98 in a deflected orientation or condition is
arranged and sized to pass the keeper pin 56, and to engage the keeper pin.
.56 by receiving the pinin slot 104 in the non-deflected orientation or

condition o t . ar I.on. rm
Coadi ng shoulder, 55" has 'Breanc pEioh L 8B, bl (0 B0 o P fbaraidy o
30 of fset fl"B?r?Ph@"pl vot 62, or any other shape that will rotatingly drive

the latch 54 abazhch dftife mtéf%rtlsﬂfeﬁsrsmwhéfs fr%ﬁ?#&cg%sitﬁateé}%ﬂgﬁﬂ Ma‘i the
keeper pi ﬁ‘ﬁ—‘ he curvature of I|eadin act
of the |éad| ' %E’Fewft%w?ﬂ’féo%ééﬁeﬁa@ latobeSprefarakly 2e66n the ﬁiumteme

- latch B PRy r er
p?nCSGI nl ﬁt E?ébo?eillgf Ea%lhﬂg é){ﬂﬁle quéttéer‘r%&lﬁ%q;b%gﬂ f thggﬁ%g%’fhﬁﬁlg& %'?rsont

face 108 th RodYn Bertion S8 Flange 10 s@agahuegn@amftaee@de lirontrbck SIB& candw/

Each | atch EéhI&r t%ft%cﬂkbivlérrbﬁﬁon bthb e 54 Hﬁ&err %{ fﬁg*?&% ing %gfei]n%[%gylio

ext endi ng at q'fl %ng Ida‘om the trail
portion 96. Vi BRY eS_L:aL "ég‘g Bl Vtaé'ﬁgﬁ'&é%tdﬁ F\'@mé'i"@@ Wec\rwkapa@eewlos and
- serves 10 bl ock Foveurmises Ioﬁ)H‘atﬁ!itaftrf@;ethle3{‘&9‘.‘*&?3@‘!foi'dl‘i&?rtog}e*t‘rf‘erbc')faé‘alcﬂgﬁtﬁﬁ’r!ﬁetoo‘c

~ spring 66, nd _a n for rotatin l'at ch from
thin the ?’E@B%Hbevg\%igl:%rkesa?%@eéﬁg &re lpiches ateaﬁrﬁfegatt!monneqteqf wigh a
QAOt ation t otymrmbr odbleshdwr 8¢ &thedp4 12 0Tet|€l4r§€rma&esdet|a§|ﬂs’ét~§r@8$o faEdHfBol‘t%ﬁper

ns 56, |.a che ar e ef er abl connected with i nk bar or cable
slhojvn as teﬁ%g fiezsf?el[sﬂ@ﬁsanfl‘fq%@ meR; sulgple f%éiﬁ'?‘é@"f’@lsﬂyaf"&?f'"ﬁd]”?ﬂ&n 68

and are of GJOIeenfgtHe tlen ridainge reeh troau theirbpie Ha)éngagﬁﬂe‘n&rfﬁw&lthérpﬂm%l ng
tocner 195 Seed BE AR B08 by i Rl AR S R PoCr R B by
its flange withi tlm:weéespaﬂeew lsorthatv\ihb heversdi eof vibe kitteagit \BBsktchingtis tréwiily
rom oxposc Pl g B oRd-<PO RN, e 1SS nnd ordbe s 4 Rbir i
shifting fremianaoddy e%m@&génmnpmt&ﬁeenyabaﬁedttah@ lother 14tet @hmcm@wah;ﬂéh By the
tether 112 ¢0:ki0¢ 199% h&bE tatch.
20 In the arrangement shown the separate latches in each set or palr of latches
541 942 on each filter unit frame side, e.g. 76, 78 are connected together by a
common tether 112. Alternatively, all latches in a given set of latches for a filter unit 28
_ or a receiver 36 can be connected with a single tether 112. In each arrangement, it is
( \ desirable to provide for sufficient simultaneity of latch actuation by tether 112 that the

!/
e

25 filter unit 28 is smoothly and predictably released from its receiver 36. The coupling of
several latches 54 with a common tether 112 enables a single worker to release and
control the filter unit 28 in removing it from the receiver 36 and thus provides a more
economical arrangement than systems requiring two or more workers to handle the
filter unit removal. ,

30 In summary, the present embodiment filter unit frame 32 is rectangular and has
first and second pairs of outwardly facing sides 76, 78 having respectively first and
second sets of pivoting tatches 541, 542 mounted thereon in longitudinally distributed
relation along the long axis of the sides. The filter unit support 14 includes first and




20 In the arrangenent shown, the separate |atches in each set or pair of
~ latches 541, 542 on each filter unit frane side, e.g. 76, 2BJuee2086nnect ed
.together by a comon tether 112. Alternatively, all latches in a given set
~of latches for a filter unit 28 or a receiver 36-can be connected with a
"single tether 112. In each arrangenent, 6t is .desirable to provide for
sufficient sinultaneity of latch actuation by tether 112 that the 25 filter
unit 28 is SEHE rﬁe;‘fsahé%?%c%ﬁt 861.y582plsa denpitiidioatlyl tistribetedi aner maénted lire

coupl i ng of cocﬁﬁvaiﬁ1§|rellaﬁ5rp\biﬂ$thé4iré‘l’iaha_s@ccﬁlﬂmrbftl%@]@%ﬂlgrtfﬁgtl elxerfi% sfaeF%i e e

wor ker to rgl e'as«% ggd ontrol the filter-unit n"réenmovin t he
receiver 36 el dhal bRe\ienatately pamect é@oﬁéﬁw@ﬁe@ﬂdaﬁ@%nﬁg@j’e@@m S§42 ens
requiring twspedtivelpifer pMtilg tegetier Rahds 841 besaS Mtﬁiﬁ’%gbﬁ'éét il ﬁ‘ﬁ'%%le?arr@n n

sunmary, three resent enbodinment filter unit frane IS rec ura d has
first ana sECoRE pairs of outwardly facing sides 76, 78 having respectively

first and secontieditésurtsuppadbirngurk alde588, §81 b2 Ad 4R hED: érﬂ&&&ﬂgﬁ y.n
| ongi t udi nal [ ' f  the sides. The

I i_strigﬂ%ed relation al on1982t he | ong axis o
filter uni ts%%sgg??ga ARPBERY pisfuby walh TS extgndieg paralte! te thacsitistire side of
keeper pi nsarsb ipacel2hatetrom agrgsd wdhdtah Yasli1ebr irhat b By
cooperati ng].nl':’sJj atlon w Eﬂh th :“‘rst a dgsgcond sgtfﬁgﬁﬁ’gﬁﬂggqﬂ?}l?'ﬁz. )
First and s3cond " e 5"@1%, Fera Q’Bfﬁaﬁda?é%('@érﬁ@(ﬁ’r seqbing pyrgeses g
second $&t sexplairiesit tilove sTHadeepbrigin 56 @S PaPoity@in plb&S bPREOItRRId Q9ELIESs
' n 65 separating 5 relation.

| at ch 541 t hi h , : | ) I .
éﬁecf ﬁster ?Jn(r%’ir‘(imtes'la%%lg&byi}lﬁ?ﬂﬁﬁﬁlﬁﬁ'nggpglg? traversigg relafiong 4 each have an

external U shabediltdrimiigies 76, T8)8Rmne 81 @lsd HeislBn\eRicnal UShapdEndighd24

Yarallel t St e.Si aced therefromacross a narrow gap
122. The sﬁséﬂgfgé@?ﬁéé‘ﬁr%ié i g’lﬂg{ﬁ% ﬁ'gﬂrd’&ﬁ SHRPIThtsEpiNe 35 anghgiigpag 8s havi ng
~a kni fe edgdowndo remelye the)support stamiure intgualptangs 128. The Qxiyead 2cghnbisow. The
keeper pin ' ' l; structure side e.g. 86 ,and
sui {anl 3 al'eR b sTRERRlEnE a2t 18 BB iShnSie P ,§ Petinioe dhotene
filter unitMaiprp)sedlivg gpsketdp asnding4ebios sediiay ¢thedfiitee uhie2® &) thérechRpesk &4 ange

124 that i ' 4 I ' 0 f y 1 hi he filter_unit support
recei ver 3.tge gﬁ{ % g%-eegﬂélgﬁg %g\mggz%lgﬁrﬂl]eé(:%%%@q‘t ﬂ%*’?ﬁ?ﬁlﬁ?q OStP?s(?_CQElﬂSéﬁg%t er nal
flange 123.beThie of peglige bead @otapaiatstheir 16oub| ofi sbutmesio|Sed, erabamipldl BH hat i s
sui tably kngym 5B86To 8aréal A8 Bam&PRAE B8cIBEurQif Shich is incorporated herein by

20 - this reference.

Filter unit flange 124 also supports the latch sets 541, 542 by supporting the
pivot pin 62 on which the latch bodies 96 rotate. The invention thus provides a unique
filter unit 28 for use in clean room ceiling systems comprising a filter unit 28 for

(’ B mounting in a support 30 supported by a support surface 18. The filter-unit has a frame
L 25 32 with outwardly facing side walls 76 ~ 84 and filter media 34 permanently or
replaceably sealed within the frame. The filter unit side walls 76, 78 support cooperating
fasteners comprising latches 54 and keeper pins 55 that are adapted to support the
filter unit 28 at the support 30 and spaced from the supporf surface 18.
In this aspect, the invention method includes maintaining the filter unit 28 and
30 filter unit support structure 30 in air filtering relation to workspace W within clean room
22, coupling the filter unit to the support structure with cooperating latch 54 and keeper
pin 56 by deflection of the latch upon contact with the keeper to pass the keeper, the
latch being adapted to latch onto the keeper once past the keeper in filter unit




materi al sealing gasket or a sealing gel for sealing the filter unit 28 to
- the receiver 36 as the flange knife-edge 125 seal s agai nst 2} fimegdpant. O
-.the sealing of these parts may be by a sealing bead or tape at their |ocus
~of abutnment. See, for exanple USP 5,871,556 to Jeanseau and Braman, the

di scl osure of which is incorporated herern by 20 this reference. Filter
unit flange 124 al so supports the latch sets 541, 542 by supporting the

pi vot pin 63URRPTHNG; Elationen| the shprstiblaschos, amt saverseljhdefieatingnthe datch Bdsby

provi des a Yaia6H | it o ( e id &£l ean. room ceil i st ens
conpri sing ga%l ﬁ@epéﬂbdrﬁ ? ﬁ%ﬁf’o?%&%’ﬁé&u?ﬁgd%ﬁécyiég agé)'ﬁ @W&B&!PB%‘? ﬁ%taheﬁy a
support - sur $RasBg e feﬁ%ﬂ?1%%“9%@@'{:\é&eralnftrﬂarrethesumﬁvsitmuum.nt wardly facing
side walls 76 - .\ it tLy - I e ceabl,y seal ed
within the fr an‘e.mTﬁéeﬁﬁnF% er‘r%huﬁt r%i %;ﬁek’ \;\% ?@E%,th%é%&g%"o%iS%cgrgﬁig%/%tai"ng
fastener® cERAFNTES fY sk mptbad of testien kigbrificierion pagBulateair fiteingdaediadh &o
support t hefiltek iuhit @hounRidtin 28ciddn {obf HEDEAARY tintt%gHéhg@ a%@?’i orfdl I BNGq SYRPOr t

od 1nclu

surface 18. 1n t{:i S asgect the invention net _ es mal ntarning the
filter unitrddnighat thagow stream sideof fieypedie, andrelersing tretestmaterialfanta tei ng
rel ation t oupsrelsnadotavicdianat @ B3 BulBMyhi R Sudskrbdrf siddnht to
the support, structure wth cooperati Hg [ at ﬁp%sﬁﬁ'gg#f@é%ﬁﬂsﬁe%ﬁ%&g@

def | ecti on BP IPHESHEM$de pfdhe B6MARact with the keeper to pass the keeper,

the lal@h bei ngn gdaphdddiren, Q\ﬁtﬁhe@?élﬁettbq:i%‘s?%eéncpﬂﬁ,etheafﬁtﬁr LR g&%ﬁ er in
rel ation on the support structure,

filter unit Zlgiugg 2006 . 7, su&gorti ng ) ]
and rever sel PP Pt H{j‘cf' H'ée hgserPravioysly desaiibed.i medifadasr llows Enedfilter
é i, mul t aneousity 28edré epidagsapdiaae anlis tandan BOPARSARNSE the RBATANS ik BRs t €t her
12 to di seoggs%ggfa e fi fi(tjer unit fromt t]:e stjp_[port structure. . #1 M teﬁ
ref erence now t T g50d bakian asshown ig Fig.nb The ilisf uais 29 Saverwifipteelitean 5
appar at us froediapdckseidapdiothat e tepegatod B aafifideri1an ayid pediéd Bty Bk Framier32. '
filteri LA ' ni.t. ,nounted in.a clean room. ncl udin
intr odu{c}élgngr]aa g+#5ést?' ﬁaﬁ‘jé'lrn%)%q% Fr%t%&gerrﬁg S GATicS R Dping TR THRATBOWAL 28 r eam
si de of t hduntheiies/udes dinrupipeasiveg 131 fixddeistthattmel sidesamet 084, [The upBst scvam si de
of the nedi | et iLe SSi N ir t he. upstreamside to
t he. downst r1§§ﬁ']¥agfad£eé?xgr]a P‘?ﬁ%‘%ﬁé | as.urrTWPq%rqsth"i‘qﬁg'%‘ﬁﬂ%é‘i rRressfies fiefiddhce to
Figs, 5A ariZd ®Bhetfiter Linit 28rcommiunicalB wittd air inlet 142 formed by the outlet 144 of
ﬂexible conduit 146. The conduit opening 148 registers with the inlet collar 136 _and is
20 secured thereto in fluid tight relation.
A damper 152 comprising a perforated plate 154 controls the inflow of air from
conduit 146. A vertically or axially shiftable rod 156 extends within a tube 155 that is
fixed within divider 114. O-rings 157 seal the rod 156 in the tube 155. Rod 156 is
{ journaled and supported by bushing 158 fixed to the bracket 115. Rod 156 carries the
< 25 damper plate 154 and extends within the tube 155 in the divider 114 from the
workspace W to the air inlet 142. Suitably, rod 156 is threaded to threadedly advance
through threaded bushing 158 supported above the plane 157 of the. filter media 34a,
34b for adjusting vertically with reference to the fixed bushing by rotation with a
screwdriver or other tool acting on the workspace W-exposed lower end 162 of the rod.
30 Damper 152 is thus shifted more or less to collar 136 by adjustment of the rod
156 in bushing 158 to increase or decrease air flow to the filter unit 28 as needed to
balance the air flow across the filter unit or among plural filter units in an array. The
ability to adjust the damner 152 setting from within the workspace W is a signal




supports 30 are nuch |like those prevjously described, nodified as follows:
- The filter wunits 28 are typically separate units but can b2l fure@f06rr ay
-where the receiver 36 is one of several. in a grid pattern as shown in

Fig. 1. The filter units 28 have nultiple filter nedia packs 34a, 34b that
are separated by a divider 114 and sealegl into the frame 32. 15 A bracket’
115 surnounts the divider 114 and cames a bushing 158. The filter unit 28
further i ncﬁﬂgggfﬂlﬁ)@ﬂbz@vim afdle hvmﬁkizimfm'imar fe?&lg@li)ﬁhét@ﬁe i;@ticm (?g%e T_rll_ﬁ
upper cover da Sarid hEMhd 3 134. syrrounde a col | ar ). e
pressurized air supply 24 to ?ﬁggw%]ﬁtee}%ﬂ“i% S?BtHﬁfoﬁ"i‘ﬁﬁ' epseerment;fitar waif

i nl et —%;glfzf*fB‘i"?gédh%ﬁnt'f?]@ss@mbwefprQmeetﬁfs‘nca‘arGXb\bérezosonduit 146. The condui t
openi n§” 148 r egins helirerebBodiiRnt Thekn SOl i i 0 secured thereto
in flui d5ti§ht rel at %ﬁn. A danper h%’f@%ﬁ%ﬂ'@%’ 'gﬁ%cfi’%%ﬁt"é"éﬂ%p@%‘ﬁ%ﬂ f54
cont r ol s° t h&S% HPlEl Pl 2p aPrAeresoh dhallendetdist AF approprizadly wized paicek ok
shiftabl e riestink58 HELAHSUMIA Hiter anikidh i b _sddoheqedd L hin, di vi der
114. O-rings 157 cgeg)ln the rod 156 1 n tﬁ’ei{méectb%gb%l?%%?pi%gsﬁv’m r QRRIMSEl ed
and suppor t SR BFEHIENIR G B from bglowdhe fikker imeaiizcata, 845 forRelivehpbtccie bres t he
25 danper iitet mediaAirsfshne KbSRSE ¥ i dh L0 the divider. 114 from
t he morkspaﬁ65¥Yto t he i% i nl et 142.IEE?EQEP@?A$§%5%%EBﬁ¥eEWP@%%@H“to

t hr eaded! y BELRE &/orkspacs Yh Matariah ddiransiomiilyoudiBthe upattia 8¢ i rabasvacd theegt] ane

157 of tthe.thé filtdremit 280THs 34iRty to 3did | WiBol e Ll Sally with reference
to the fi ng busthi.n%k.b r ot ?%(i on Wi E:ﬁ{?g%sdérﬁ_{g\y\g%\)\(/ﬁ&%?%ﬁ%@o ?E%Weetg‘éti ng
n the wor KEPAES 'Bég'éﬂ’tlagmagﬁﬂfﬂlﬁﬁmb@dltnhet of ¢k ingentdarper 152 is thus
shifted nore or less to collar 136 by adjustnment of the rod 156 in bushing
458 to increase or decrease air flowto the filter unit 28 as needed to

bal ance the air flow across the filter unit or anmong plural filter units in
an array. The ability to adjust the danper 152 setting fromwthin the

wor kspace Wis a signal 21 June 2006 8 advantage of this enbodi ment of the
invention. A further feature is the: integration of the danper 152 and the
rod 156 into the filter unit 28 so that each replacenment filter unit

brings the entire assenbly for conveni ence and |lower cost. In a further
enbodi ment, shown specifically in Fig. 6, rod 156 is nade tubular. A 5
test material 164 such as an aerosol challenge m st of appropriately sized
particles for testing a HEPA or ULPA filter efficiency is injected from
supply 166 or ot herw se

T




~expressed into the rod 156 from bel ow t he fllter medi a 34a, 34b for
delivery into the pre- filter nedia airstream upstream of aﬁh Jore 3096 of the
filter media in the filter unit 28 from wthin the workspace W Materi al
164 passing through the nedia 34 is measured to test 10 the filter unit 28.
This ability to conduct testing W|thout9 havi ng an operator go above the
filter units is an inportant advantage “of this enbodi mrent of the invention.
21 June 2006 9 I claim 1 Aclean roomceiling filter unit support system
for a filter unit to be suspended adjacent a workspace, the filter unit
conpri Si Ngamn:peri pheral franme and filter nedia sealed within said frane,
and a filter unit support adjacent said frame for supporting said filter
unit adjacent said workspace, said filter unit support system conprising

cooper ati ng faﬁt enef e lddntd eri rame of said filter unit
and said f]j uni t gugerort ?Iﬂ%\/\ﬁ%%n@ﬁ%"p@oo a\eﬁ'tgoﬁ@ filtg ity for by guspended

defl ect ab?“léa"? 2 WeTkSRACP (Tt ey wniticomprisjngi 4 peripbeiral fremeaed Atk PG 8841EN\GHhiALE)

bei ng bi afsmth, agdbikér Gl G LGk t rn to an ndet ected position
t-0 support said unlpilgd?’t:c ncﬁéséalt%dl l?a't"éér ?Otﬁlr%”f'm&ﬂ? Wt e Uit adiecen ceidon.

2. The cl'EEFPFGo ﬁ?'ﬂé’i‘ﬁ’ UH'QSH'HPP'Férstqmﬁonnpgmqomoperwgmmmaeeﬂﬁaj BYBaki Qerpharam 1,

0 whi G fomed! snetos 0B 3bh i Ap4 |\ Shichh and nount ed f or
pi voti ng e clean ool%]gg&einl "fchn"g‘ o?'l I%?%)era? gsfﬂfﬁﬁo‘i"’cﬂegﬁ? Bm

accor di ndma%{n rlea?s'?ﬂ %’ itg ﬁa'\ﬂlrﬁ"EPle’%%ﬂgdfaétﬁéef Fvlopring biang é@asﬂmrserd demebmelsel y

def | ect abbternftbtamumﬂ&&tedﬁoéiﬂhd)Jubdoh%édmél,-h st e to %gsengage from
i d support  gyst 4. The clean r oom cerlmls":'Jng Ft I'Iut%){su':’ﬁ $eLRIpdPt system
éacor ding to €l ai m"t,“9°A "0 e54ing ditey unit surpert syptem advasting tpklimad, ik whioh sgdt war d

faci ng s|0d@50Opatatahgaﬁstenér\ll@smfng-‘i@'dgd ShdRSurt&d oY i Mmgm%%% grating fastener.
5. The cl ean oom e| unit support systemaccording to claimd4,

i-n which at east FR °'§'§F' foi’tF’tL@F SYPRPIE systeavascarditgvmictint ACH Nigcifdadiie Car Iy

sai d onecmerpwrgefastmgr fs&é\tewa@rd flec@Bl Grof r rising a
spring- | gaded, | at ?’1 oﬂs said latch incl rt‘j’d|nér%1hgt:jsg:faéQSIQ'gtﬂ@%rJ J?'E Stﬁaﬁ?yse"k% M08 h

pivoting Ina é'l’allel to said filter unit side carryl ng said |atch,

said i nward ftam nghe slempmbﬂh cBif Ea% 0 cooperatl ng
f ast ener ﬂgpggﬁt e G@Ch sgi d | e;'?dgﬂteco %@Efr{%ysgg' %ggrgg h AP g MWhiet said

proj ecting nor nal ralliq °f"ﬁ“'|afdefﬁ‘°'ﬂﬂ1f"€’e% @bb@iﬂtttwamdsaad sideg edrying aciogaegngai d
latch shdededer in deflecting relation, said latch being hook-shaped to
capture said 5p| n iol Ilovm ng said |atch shoulder passing said pinin filter
uni t Support i hg r |ea? ?%1[{0 cg'gn%rltﬁr Hnlt support system accordmg to claim 4, in which at

least two of said filter unit frame outward facing sides carry said one cooperating fastener,
said one cooperating fastener comprising a spring-loaded latch, said latch including a latch shoulder,
said latch pivoting in a plane parallel to said filter unit side carrying said latch, said inward facing
(f support sides each carrying a second cooperating fastener opposite each said latch comprising
a keeper having a pin projecting normal to said filter unit support and arranged to engage said latch
'shoulder in deflecting relation, said latch being hook-shaped to capture said pin following said latch

shoulder passing said pin in filter unit supporting relation on said pin,

6. The clean room ceiling filter unit Support system according to claim 5, in which said

filter unit sides carrying said latches have a front face normal to said sides, each said latch having a
second trailing shoulder having a flange arranged to separably engage said side front face in the
latched condition of said filter unit in said filter unit support.

7. The clean room ceiling filter unit support system according to claim 6, including also

a tether secured to each said latch for simultaneously pivoting multiple




6. The clean roomceiling filter unit support systemaccording to claimb5,
in which said filter unit sides carrying said | atches have2hlimed®®6f ace
normal to .said sides, each said latch having a second trailing shoul der
having a flange arranged to separably engage said side front face in the

| at ched condition of said filter unit inqgaid filter unit support. 7. The
~clean roomceiling filter unit support systemaccording to claims§®,
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within a clean r60m H’Ie e (Dloe'amllrrrgdmecemt sisport sys®in ddtiokditgHRPO4in BYiat em

according t 7 | at ch structur es are tethered
by a commnq’{fg% gé%fc(grs b@ El tsgﬁceﬁ?)%é ar%t%ﬁg}-g PG FrameD istherHangiaviianesys sai d

tether. & M‘@tlagéfammmmaganbmtdysfaldtemmun|t support system according to
and has first and

cecond pai s of  Sut wey Hl e BemrHibog I8 Bl bl SRE SFooigna i Tor

si des havi ngvhi@spaid fi lt%remryt frames s :antangtdaromu haefist Qiﬁd Péovatipats Ioabgm;

nmount ed t her d.relation | ter 10 uni t
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rel ation wi tSRSsefinivoting @C@ﬁ@%tﬁﬂﬁbe@em ¥ bhgitairatte distrbutedtrelatish, Sa@amdr
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| at ches respectivel ’% ptvotin ac
{set in pin SEplgnawit @a'F’ érsétaﬂéﬁecqfé’siﬁiﬁgf latches, ﬁrhtaarp:l sebnd detivrs GeparaRAye h
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have an ext g lﬁgﬁ%?ﬁeﬁﬁcf‘l ghée tehnsr withingeachs seb invail  sepdreting nefatiar al | el

to said strusponsvestodee pitting REsRMatchflfvtRgsetaCcr 0Ss a gap, said pin being
support g in plage bryr %d structyre side to project into the interior of
sai d sug ort strifct urBe ciggn 190m egjling: filtes winjt sopPrt sy stany at¢drding taipliaim Spippor t

- syst em accowtlichgsdi® fﬂtleﬂlumlﬁjppbﬂ stfetfd S@dd hbld THY ¥Rl %’Qtp 2 efliarb tch
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a interior of said support structure.
20 1. The clean room ceiling filter unit support system according to claim 10, in

which said filter unit supported latch comprises a latch member pivoted on said filter

unit side, said latch member comprising a blade defining at one end a latch leading

shoulder and at the other end a flange defining a latch trailing shoulder, and defining a

pivot locus between said ends, said latch member blade engaging said pin within said
25  support structure interior,

ol

12.  The clean room ceiling filter unit support system according to claim 11, in
which said filter unit sides have a U-shaped flange opposing said support structure
interior, said filter unit side flanges carrying said latches in pin registered relation.

13. The clean room ceiling filter unit support system according to claim 11,

30 including also a tether connected between adjacent latches for pivoting said latches
together from pin engagement, sets of latches being tethered to a common tether for

simultaneous pivoting from pin engagement of each member of a set of latches upon
pivoting of any member of the set.




pi vot | ocus between said ends, said | atch nenber bl ade engagi ng said pin
‘wWithin said 25 support structure interior. 12. The cl ean rdbdweelldong
filter unit support system-according to claim11l, in which said filter
unit sides have a U shaped fl ange opposing said support structure
interior, said filter unit side flanges carrying said |latches in pin
registered relation. 13. The clean roomceiling filter unit support system
according to claim1l, 30 including als0 a tether connected between
adj-acent | atches for pivoting said |atches together from pin engagenent,
sets of latchgg beAglgalti?oorr}]etrIFd to common tether for simnultaneous

pi voting frompin ‘engagement e61°°'8%'ﬁ(‘%ﬂ'6”ér‘*"6f°’d"%‘ét‘"&if‘ al syPperé sunpprbad by
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o per i pher &porerafinefaataders adapted to sopdorasSeRice Onitvtshig S@ipert BRI dpRB&T R Ja[d%m? org 581 d
side wal Lge,and support defining self-deflecting cooperating s
adapted to support said filter unit at said support and spaced from said

support surfa%e. The cleél'rhreoro ikt Bedo@MgLd tihitners, AGHRA Shd chid &o&%rﬁfn@‘fajsféﬂer |sr'a whi ch

one said r, eneraII hook- shaped
~adapt ed ? %@%ﬂ%%ﬁkaﬁ % tﬂg‘ e 8%3@%" tgr?ﬁ?ﬂeé"itenﬁ'“aa [Favehear)paging agin IPTQIE‘Fthi t 0
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| eadi ng sai,d. pin.in deflecting relation and tures said
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in foll ow
(pupport i PRgSing baid pioiin fiiler @l stpoiting reRBonbinRGid 306 12 Cl ean Room Ceiling.Filter
Unit Support System ABSTRACT OF THE DI SCLOSURE A clean roomceiling filter
unit support systemhas a. filter unit that defines cooperating fasteners
that deflect into fastened engagenent and release fromwithin 5 the clean
room by pivoting frombeyond the filter unit. FIGURE 1.






