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(34) Title: CLEAN ROOM CEILING FILTER UNIT SUPPORT SYSTEM

(57) Abstract: A clean room ceiling filter unit support system (10) has a filter unit (28) that defines cooperating fasteners (42) that
deflect into fasiened engagement and release trom within the clean room (22) by pivoting from beyond the filter unit (28).




1. Field of the Invention This invention relates to clean room systens and,
in particular, clean roomceiling systens. "Ceiling" herebpjijaclohges not
only horizontal upper walls and | ower walls or floors of roonms but also
vertical side walls. The terns |ower, upper, above, below, and the |ike
and their cognitives have reference to a conventional ceiling installation
and are to be understood as relative térns when the "ceiling" is other

t han above the workspace. 2. Related Art Clean room ceilings are known and
typically conprise one oFlegniReor Ceilng Fillgsnk SypppbPYsé®Mby a structure that
I's separate or integral with the filter wunits. Facile installation and
renoval of the filter units, which are replaced fromtinme-to-tine, is of

i ncreasi ng i mpaekaseingd of fhednveptidfient fromthe room side of the filter system
is desirable for iqcre GeaRce and [ ower cost. The need to
air-tightly nount the filter units in their filter support structure has

| ead to the use of Thisppeentiont iedatendoccleéammerrs sistempanggdn Particearch t he
filter wunits t ] | B PaSSsiN f hizpert
iter units Seanpol B8R Ly g e ol s oy ot rat ed
t hat seal i ng wuppe wals abd lowsrellator flowrs phioemsthiut also yerticaleside wallsy Thg rays to
bl ock unfilteged air fl L m L.ng. I S support
fl anges, and é%&sﬁlgw?{\eﬁwﬁrnsagdro 'E’ goﬁé%drv’ogpéé?#é%Egm@?yﬁgﬁohgﬁilvﬁ@ﬁﬁ on
Accordi ng to zefeienst taspmriventfonahesilingemetailationvant arertp hehegnderdteodhadvi ded a

clean roomceil,ing . filter unit support. s em f or f unit to be
suspended adf%l%tg%tte@sv@?%tt%p?e'qrﬁe[Sfcftv?réﬁénu%%"%ct'&%pw(%rg%p%:ea peri pher al
frame and filter 2redi Regimt within said frame, and a filter unit support

said filter unit adjacent

adj acent said frane for _supportin i sal
wor kspace, said firEﬁ‘?aé}mBm eﬂ@‘gﬁﬁﬁergno“ﬁf'ﬂdetﬁ?’% 'HﬁPWf'ﬁ%oh%%@P% fﬁlﬁg
fasteners car uhigdsipposedchypardtaleeiral thér Bhsepairatesa ihidgrak eith uhe ffiltand sai d

filter unit support in _which one cooperat.i faste
urpn‘?s. Facile instal?ation and rem%val of tng th

from time-to-time, is of increasing importance. Replacement from the room

er i
er unlps, whic% are replaced

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 fitter 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, said 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 to return to an undetected position to support

said filter unit in said filter unit support after deflection.




deflectable in pivoting relation by its said cooperating fastener and being
bi ased agai nst said deflection to return to an undetected pp$idd Rst O
support said filter unit in said filter unit support after deflection. 21
June 2006 la According to a second aspect of the present invention, there
is provided a clean roomfilter conprisipg a filter unit for nounting in a
support supported by a support surface, said filter unit having outwardly
facing side walls of a peripheral frame and filter nedia sealed with said

peri pheral frane, i.d.side i ni f- cting
cooperating fast ené?%oqggg&%%hb gé‘ﬁ%ﬁ%‘f‘“ Qg%lrséntﬁ ﬂeltngéd?gnn???lsa{)tr&g%og support
and spaced f r emlesairdomfiipocammising secilier Brid iyl neountib@ th arevprerirsapperéddat e t o
filter units i Si it i o frame,
e U&= BSlsbh okt 0, Y kel (TR J50E B i o
support el emepérphecat franfel dridefilten metliar ssaiidweith sdid perishetal fraomee saidtsiteconnect ed

nmodul ar bays copgruent and close-fitting with the iJter units,.and
Cooper at | ny. t SIRRES SupRIF SRS srteleitndchged ditne roiehdls A8l 1l per
fasteners for ﬁmatrﬁhi: f}ltealtlrtiﬁa:t Isiaidgum}inli‘t efridktpébedﬂﬂdamsahl’mppdrfmxfsu?por t |
structure with a sj ush-in, pull-out venent . Munt i the filter
units in their supﬁg%rﬁegF@B?‘H}E@“@P?VJ&@#@?O”@&&W‘&} %’H@”SW?R%UP M ting may
be desirabl e, filghtnedia seadd e tRe agiee GupbbA @nddtlreedomiftiding BOsUPpoRg System

that reacts to the presence of the filter. Desirably such a system may
al so pernit tRECTEaHArAU enelher aHay of ﬁ?@onﬁ?me?tﬁo‘?ﬁ‘){ W@ré'ﬂ'bfﬁ?ﬂ‘%F Badily and

~ fromthe roomysd SemoRih@fcoRRsisd Rbd@ar Mysbbﬁ%rDéMdagﬁothﬂtiﬁwmiﬂeon will be
further described in conjunction with the attached drawings. in which: Fig.
| is an obli qgfitervinits endiemepeialiagfagipnsrs dneluding RIvRL 8PINIAgadad: Ktdhhe filter
5 separated tgn$Roukdri8stbstt 1 ¥eparably attaching the filter units into the support
structure with a simple push-in, pull-out movement.
Mounting the filter units in their support structure directly, easily and
without 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 also permit the separation of the filter unit from the support readily

and from the room side.




'Fig. 2 is an exploded view of the invention filter unit and receiving unit
- support structure. Fig. 3Ais a fragnentary detail view i glevwghson of
.the filter unit side with attached pivoting latch in pin engagenent; .10
Fig. 3Bis aviewlike Fig. 3BAwth the attached pivoting |latch pivoted
away from the pin; Fig. 3Cis a fragnmertary detail view in elevation of
the filter unif_and the support structure, the |atches on each side being

tethered t ofBefFscliption chthe A9% ether; Fig. 4 is a bottom plan view of the
filter unit and Eieppahtion Wildeserk edsardil i ; viewed from
the workspace; .Fig. 5A is a side el-e\S/ati Ol’ll Vi v&‘,ca’%“a?’ﬁ'i‘ E/%Pér@?é‘%: ﬁj_rg‘ﬁ“,”g%f t he
filter unit™Me ?I'bped with a danper and danper adjustnent features; Fig. 5B

is a fragmentaryig.detigish siligve efewt BE tifd tﬁv@ﬁtidﬁﬁ‘&léarﬁwrceﬁﬂg WARTRE fiter .

adj ust megt E%%Falfrff; angr?ﬁftgot Fi g 6 is a side elevation view, part I'y in

section,  of “FRE ] rEPW 589 used to introduce test material into the

air flow DescriFig. % aofexpheedrietvediring ifvehami fRALSIE Whd %&ﬁf@rM%ﬁg&w to
i enbodi

the draw ngg.j.p,gdetail, in Figs. | and 5A a first illustrative ment
of the invention has the invention clean roomceiling systemgenerally 25
indicated at 10FigTH¥\ &y st feapnBtary miptail Seew an HIORAES of hd RS it e with

hori zont al | é’gﬁ laterally and longitudinally extended filter unit
support 14 éi&r?gql u ﬁ‘gmgﬁ%%’o'b% esnfg?%%[“fﬂ?'es 30 carried at the iower ends 15 of
vertically di spbigedBlinagemsikedid. 18at witt the atatieehsicotiag [AtBre bivotaB RAGY Fremupper
ends 17 to ghhgproomtrue ceiling 18. Any other suitable formof vertical
or horizont al shpporq can be used. The filter unit support structures 30 30
are arranged toFgva€lis @ remenihygiethilsiee i ¢leaniv? 2f tediitbhenivandkae 3Gsbow
therei n. TReuctlikdDHel|SBhfonld28h AL bk; iS..to introdyce HEPA or
UPLA standard aLf gr_ ol her “hr gﬁ%bblﬁ gf%%%é%g&%‘?’ef‘8’*%?‘1’(’5’5’8@#@9"the air

bei ng typical | y"FPeCH ¥ Btamy plan Viemeqfi the filter simit and supporsiomebemiddd cordiitoat ed by
flexiblis casdyidallyGiewbd SomWe workspace;

Fig. 5A is a side elevation view, partly in section, of the filter unit equipped with a
damper and damper adjustment features:

Fig. 5B 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
25 indica_ted at 10. The system 10 comprises a dropped ceiling 12 of horizontally disposed
and laterally and longitudinally extended filter unit support 14 in'c.luding support
structures 30 carried at the iower ends 15 of vertically disposed hangers 16 that are
attached at their opposite upper ends 17 to the room true ceiling 18. Any 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).




21 June 2006 3 The clean roomceiling system 10 further includes one or a
plurality of filter units 28 that have a predeternined shapgu,d®jog shown
~as rectangul ar, and that conprise a- frame 32 and filter nedia 34 seal ed
"within the frame. The filter unit support structures 30 are congruent wth
‘and closely fit with the adjacent the fidter unit franes 32 so as to 5
support the filter units 28 to one side of the workspace W In one aspect -

the.invention prie dem rdorh agilifg @?ételﬁgofﬁtﬂ%bll’r\%kjd@é@n@@rsé biirdligva a8 dinits
superior fo of ITDUI’I'[II’I(% attaﬁhrrent of e filter units 28 to the filter

;
uni t supporlzg] {iat haye a preqefermingd share, digre ?WP“lf‘l @%fectfnau'a& [Rad fhat cgmpgss @
support 14 iramktdesmd idi miedidadd ﬁal@irwﬂnn ﬁferfﬂiﬂﬁaed'h§ lﬁnémumt Slppbe iHigesS0

| 36 0 I
of "o er ] es P Eirkihelt VL S oy FEGE P AgRah okt BHG feres Baae Gual
filter ufitsuerttpd fillealiniseBdo ofie pxaebeuiemqsea@twng | at ch and keeper
f ast 42 t
support recel ver b itk g Tuyebion BofBt b i Bd st 78 sralirirerséd
regi st er abl eupesibniorromf mpantrignattachmentdd, thel Siter 5Ritd B8 taithet filien uais sugportalgdsenbl y
f I h h
Cateh o4 (shopangyidnPibunip ok, 4 d PEEREGAR 1 BinernoBua0d ¢ oh ™t he
latch i's defirengedbiugporh sfrlistareisndd meically momprising \aohousmg oPlremmuang%i thataused
by coopgpat Hé‘fﬁ’leé%epe%%%tgélﬁe l%’{%gh&i top? g{amﬁgf 8PP g%elw#gﬁ%ﬂp arﬁ&%%ﬁ? RNt of

t-he keeper pin oul der S so
as to pass mﬁeldkééiﬂerr unifs 28( plukel ety S’f pa_ireds;qommnr@@tch Fod $emer memq» ‘6’6

(?eas es each s Lhy @ mér L%ﬂ%l?&é 33 BRd h‘%efﬂ)t‘élr wﬁﬂ é'b'p? ﬁéﬂég@ ?f'l'lhgq‘ ét%?{eer uni t

nsion spring 66 is coup between latc t he
frame 32 so4?a§°mwssé>pe%ﬁeaé@mmtregretﬁ@bl@frﬁlgéctn)paen@&% 46p#§,di2 tp fngtiorezs

Thusly mun@xeglssemb@o‘sanatérgszﬁﬁxd ﬁl%ﬁto keep the latch engaged with
54 by virtue of its mounti ng,@and

OO a4 el Bl i e it e i Bl Sl T
position (Fhagsa !e%dm@ébtodldbr lsgayeshigh theditch & @MeROINE in pivaliigORIation bh Bkt
separati on tg'{ CE;VQS e te?r A Leciie rfaBn n]«geh%r %tll lS&'IOWI‘] lilnmtf;[e %ﬁﬂpo?r tln 56eﬁec;nver
after the | HVYag &%§ U[Sﬁ DY EpRerafing, keep P pon
engagement of the keeper pin 56 with the latch leading shoulder 58, the iatch pivots so
as to pass the keeper pin (see Figs. 2, 3A and 3C). Tension spring 66 biases each latch
20 54 against the keeper pin 56-caused déflection. Tension spring 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 fhe latch engaged with
cooperating keeper pin 56. Each fatch 54 by virtue of its mounting and spring-loading
(,ﬁ as described is adapted to return to an undeflected position (Figs. 2, 3A) in keeper pin
s 25  56-engaged relation to block separation of the filter unit 28 from the fiiter unit support
receiver 36 after the latch passes the keeper pin.

The latch 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

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 36 and permits lowering of

the filter units 28 from the support receivers 36.




The latch 54 further has a trailing shoulder structure indicated at 74 by
~which the latch is reversely deflectable to di sengage fromgﬂ%j@gﬁper pi n
- 56. Preferably reverse deflection is effected fromoutside the filter unit
- support receiver 36 as hereinafter set 30 forth. The reverse deflection of
the latch 54, suitably fromw thin the rkspace W releases the filter
unit 28 fromthe filter unit support receiver 36 and permts | owering of

the f11ter unit g, 28 LLARHAR SHARDT FECTLYTHS il ubl phHesZ 00 olr  he

enbodi ment shown in Fig uni r ame I nes four
out ward f acPyigardi faesg 75616577& 78282 660 $4. Prferplly Aue.ybutvas, meux agdourmhyheaas f our

of the  Sitggesifs - 8@%3W5ﬁé’oprﬂ8re%tcﬁ@§rﬁl do?k@eg)%%lﬁé% EadhGR RRChiY rBstictP) each

|nIatch|ngreIat|on a mati ng keeper respectively carried
by the filt&h @maﬁln@h%@rﬁorﬂ%@aurwc%w carrmdfhwth@fltejmmt syppsioiecelYasdBi ver 36

i s di sposedaGitsCuli f58BH rb&iRAS8 i 'dtsb@éed‘@ﬂchmfarc@meto%ch firaf Dnif peRL ver 36
has four inward facing sides 86, 88, 92, 94 corresponding to the four

outward facF#y erHeE Spdas four igward facing yides 86,58t 924 ?W@SPﬂWﬁ}Qdoﬁ% PHY si des
being arr an@ﬁ\dardtf@mrkges:@wmm& oP@e Mltefunit e, the shesd Fé&gféadiésﬂfeldgrﬁrﬁangﬁd war dl y

facin | atch 54 or. kee n east two but
Fac g bRt Ry ol Boo il UhE G B B P o (RS oo, P
- Qﬁ carry mmrqmgymdes H’(ﬂesl,eat Iqasnﬁvoaﬁ:] é@;‘narﬁhﬁfwst%@lter onit uppbitt r’egervtélre:c ation
with a tc e the filter uni e I acin
o tos 768" PebladRERTE o Sblichy B Sitfork ot milbde PERRIS SanH iy ' o'
faci ng, | ongkmtiorswittes latéh (O?Bee):fer)tdameﬁluytﬂmrf itenutit fecaiver @Bwaxddahmng:gidaay?ﬁa pal r
or set of S-pé‘lﬂqatk'g%(aggedjﬂlgéf aﬁ% 54. The keeper pins 56 project intot h_e 15

receiver interior normal to the receiver inward facing sides
6, 88 to opposErefdrablyatpposithofacidgr lsndeB sidEadh, Tavithe Siter wnitnfoanme éﬁeqmt pi vot

62) to it d i
patal Lol t TR fr 86 sel it VG LBl hoiis6s. 2theRodnlr Pl Yo, pldiche PG
| eadi ngi®hoetaiar iMgrigront aed extend nopra do Mg mewerr mman:l &wingt sides P 8($tt00n t he

shoul der %@B@é th\é"tétl:h dediesd s8Rt 985 AVGYed (A BiohB2PbksIEspeifid Cause

20 the | at
outward facmg side so as to pivot in a plane parallel to the filter unit side (76, 78)

carrying the latch. Latch leading shoulder 58 contacts the opposing keeper pin 56 at a
point on the shoulder 58 that will deflect the shoulder away from the pin 56, énd cause
20 the latch fo pivot.
' 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
small distance so as to define a keeper pin 56-receiving slot 104 that travels arcuately
upon rotating deflection of the latch 54. Arm portion 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 pin in slot 104 in the non-deflected orientation or condition of the
iatch 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

leading shouider 58 is such that contact of the leading shoulder with the keeper pin 56




~Each latch 54 is preferably hook-shaped, having a body portion 96 that is
‘pivoted at pivot 62, an armportion 98 extending fromthe;bogi 0kt i on.
Arm portion 98 defines the latch | eading shoulder 58. Armportion 98 is
 spaced fromthe |atch body portion 96 a snall distance so as to define a
keeper pin 56-receiving slot 104 that tﬁgvels arcuately 25 upon rotating
deflection of the latch 54. Armportion™8 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 pin in slot 104 in the non-deflected
- ori ent at i onfigsy thedgieh i @ mappen tagositien tie ot raoudh 106 farrentrp of thedkeeparspis BOWN i n
Fig. 3A Armmdeadipng shoul der 58 has a cam shape, as shown, with its axis
of revolution 30 offset fromthe pivot 62, or any other shape that wll

rotatingly dri véachef fhe fitar gt sigiesi 6 —iBddasia et fatut08ihalrextands sraalder i s
engaged B t {hetdiRskpRiatesPtha w'i_lﬁkspg&eV\FllEra\éﬁtlé{&f? 5@fpreflar%ﬁg'tﬁlg @nﬁé”g@@ﬁatég B

such that contact of the |eading shoulder wth the keéper

2006 5 ti pseTR¥IMeRtch fﬁaﬁg%m%ﬁﬁ'@ﬁd'f'g) apgdight grdie H@”S thet trafiingt shovigler F'ﬂ)rOfent ry
of the keepgichpbdtySortidinbe. Fllaﬁée 19¢- segﬁﬁﬂgoéngraﬁé's fid El@é fORL tfac:%' R ar -

has a front face 8 that extends nor nal he sides and faces the
wor kspace VWENESAA Dok onematatinnt dhedgic) Sawder the dinsing| feriga of arrivd 68 ambas ment
a flange 1lRelepbenel aghgt hadrfargdstbn@naé @t&rrm wttmn&rf@wrkggﬁcww der 74 of

oL 00 el SO S0 SIS AN L
of spring 6fisergage te latakdd frqm ayépee ping 56 mgeastcml die pagferbbly. @bmn%@tefdhﬁthl atch
LLom T R PHARAERn fleCEl BUURRCER 0 Bl i

pi ns 56, tHe8 bed aresf arlength aﬁéraa‘ahgemmwmm@l fov $ilnultanebusik phatingptwecabl e
shown as t%&%r flﬂ1E latbRY J‘%ﬁsin]algetafr&nsﬂ‘”?l}ﬁﬂ'l %?S&%H{; ?ril Thgttgtperp?ﬁlon 968

and ar e of arr angenent Sul aneous prvo
two or Ermr%m@rte %rqteélpm@égnesqf the caupledt lafahesnst igiits flange 580 eawgasgbjerérnm The

tet h?[aﬁéﬁ \Af%nlgwggg@ge@%@ W54 RS PoRlsaP 3P 1} AtdIUROMP RGP ICRBEI>+ DY
effected by pulling the room-exposed flange 110 on one of the latches and thereby

simultaneously shifting from pin 56 engagement the other latch or latches coupled by
the tether 112 to the one latch.

20 in the arrangement shown the separate latches in each set or pair of latches
541 542 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 amrangement, it is
desirable to provide for sufficient simultaneity of latch actuation by tether 112 that the

s 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 latches 541, 542 mounted thereon in longitudinally distributed

. refation along the long axis of the sides. The filter unit support 14 includes first and




wi thin the workspace Wso that the reversal of the filter unit 28 | atching
is readily effected by pulling the roomexposed flange 116;9mOiResof the

| at ches and thereby sinultaneously shifting frompin 56 engagenent the
“other latch or latches coupled by the tether 112 to the one latch. 20 In
the arrangenent shown, the separate |atghes in each set or pair of latches
541, 542 on each filter unit frane side, e.g. 76, 78 are connected together

by a commogedot r’t.@fs (34‘1I2<-3ep491l thé r&ﬁ' 135 )‘arlsoaiohgl{uﬁﬁn%r@%E'trm)u%dgéﬁbe H\gﬁﬁ’(&d o

| atches for a filte L# % gr receiver - can connect e
single tet hgqopf@ng [qlp '83(‘5‘?\" e Uistnrksncond ety of latghes $4h 542 Frshansisagend or
sufficient wthed teaiei1lg2 ebpdratelhcanbbstahé Girst Riid ISBEORS sckd 21 ididlestdag, 8 fil ter

unit 28 is and red| e fromits recefver 36. ‘The
coupl i ng of§g§ectt"é‘?'ﬁ or P%X’P @hefaﬁ‘ryﬁh Saé‘@d??%g% withipgaeh gatin BiR15 se8argting ngl e
wor ker tD relaliase and control the filter unit 28 in renoving it fromthe
recei ver -36 and des angenent than yst ens
requiring two oﬁ%tﬂ)?%%mrk Wnﬁé%ﬂ?ees @gg‘%ﬁz‘ ”cdgé‘“?f’r‘fﬂ AR ABFRFMARY | n
sunmary, t hehapeeSange ‘emb@mnmmg & iub evallurBtexfonag pdralleStor A6 tstiguleasideand has
[rst and SaEOMbERIoRin UIR' £k LRCLRO 2] 95 Lnof RIS ESRECt Vel Y

first and secon sets of pivoting
| ongi t udi nam:lydecﬁrsmterttmﬂme 28| teving 2 laife ndget 125 (FiingCRior sealihg pbosdstas. The

fil 4 t f k 561,
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541, 542 respectlvel for pivoting toget er
each set i Ahfiifi P?G“%tﬁﬁélv&tzﬁ%o fitswithan Hhei fitar unfhsupppit regeiveniB6 apdshaped as

structure sjhees t@@eceﬁg th@gu ﬂ %cﬁ?@mte‘ﬁ?é(%alzgfb £29. ahaaankt 18h2pagnE hange

and spated IHREPEHTBaERO LY ghgﬁtﬁ&pgngo@%a S
al so i ncl ufigtere sedliihg gAsKet bl RBEAING 81 1Bl Re b MitBaS tHelrecdifdr3s a3C) for
sealing pur IQeO ﬁangeimfe—edge 125 seals against the sealant. Or the sealing of these parts may
be by a sealing bead or tape at their locus of abutment. See, for exa-mple usP
5,871,556 to Jeanseau and Braman, the disclosure of which is incorporated herein by
| 20  this reference.

Filter unit flange 124 atso_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

~ mounting in a support 30 supported by a support surface 18. The filter -unit has a frame
(A 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
fiiter unit 28 at the support 30 and spaced from the support 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 warkspace W within clean room
22, coupling the filter unit to the support structure with cooperating tatch 54 and keeper
pin 56 by defiection of the latch upon contact with the keeper to pass the keeper, the
latch being adapted fo fatch onto the keeper once past the keeper in filter unit




10 expl ai ned bel ow. The keeper pin 56 is supported in place by the
‘structure side e.g. 86 and suitably also by the stub wall 2i}&eonogap 122
traversing relation. The filter unit sides 76, 78, 82 and 84 al so have an
- external U shaped flange 124 that is perinmetrically sized to fit within
the filter unit support receiver 36 and,shaped as shown to receive the
sUpport structure internal flange 123. %he flange 124 contains a 15 fluid

or- solid Seﬁfpg?rrtm%?%atwﬂa&n 'tl’%eg}bgB@%Mctmo\éﬂd P&fer% S r@th% lﬁﬁﬂ%ﬁ%r uni-t
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ceiling sysbeéiet@® M down"dreant didd @*thé‘ﬂ'leﬁia2§né FHIeasI?BLiﬁé \RYmaferdl sHippert 30
supported by a support surface 18. The filter unit has a frame 25 32 with

outwardly fRETRP §'ﬁaé’f e medig gt 2 f@4°lafﬁa “fhi"? passingair ﬁorazthq)é@w@ﬁ@rﬁddwmor

r epl aceabl yh(smrgdeymtsmarbftﬁ@anéd’@ne The filter unit. side walls 76, 78
support coopera@ tg% fas enetrs conprising | atches 54 and keeper gl ns 55
that ar® adapte enty With reterepes touRigs, 2% aRd 5B dhes Bifgs dinits 38 aRfd

_spaf:eg frorsppdsmtssaq:)amrMUﬁurﬁeaﬂﬁsdﬁrevlonsWmeﬁcrm‘éﬁeﬁ)bflifédﬂ%slfcﬁlbb&z@t TR fikgt hod
I Ncl.uaes Id a ilter unit,su ort

i uctore S 26 Bhtd6 skbaaRl bR 8 ap AOpkahoR f foreh L PoRIP oom
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t he keeper to pass I"at o the
keeper dncé pachettiid Summqn@rthe wivider t1é4 aochicarriad astmeClBG “Ehr:pﬁitartunmgs

ot uat i g nagreBeah yBber el fop AR S BEAR HiabF 0T BT dotlrBlef ' ™
| at ches sHag hag atﬂ@éff@ié!ph@ﬂg 134 Stlroottmﬁscé hgagellan 86f The eresaurized farrcampplhe
support  StBHYGHURE filter unit 28 communicates with 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 fube 155 that is
fixed within divider 114. O-rings 157 seal the rod 156 in the tube 155. Rod 156 is
C” journaled and supported by bushing 158 fixed to the bracket 115. Rod 156 carries the
25 damper plate 154 and extends within the tubé 155 in the divider 114 from the
workspace W fo 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 damper 152 setting from within the workspace W is a signal




-Wth reference nowto Figs.- 5A 5B and 6, the invention al so provides an
‘5 apparatus for and nmethod of testing high efficiency partnglLll&tz%Ogl r
“filtering media in a filter unit nmpunted in a clean room i ncluding
sintroducing a test material into a rod at a rod inlet at the down stream
side of the nedia, and releasing the test material "onto the  upstream side
of the media at a rod outlet, while pasSing air fromthe upstream side to

t he downstr ' 10 I n.this with reference to
e dounst  Saiaho s ils dRATRA Bl I B e bt T CS,
previ ously dreanar i 16@ dnd Rl Fdd €36 @t thelfitenanit Jeheo tidt bach répiceMediGi@r Gnit
Lypi cg}flgbeitgggg%eedﬂm &%HH& (6 8Bréhidndo A AT g,{?g"efle the recelver 36 1S
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1 abaunie o1t 05 SR S L
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supply 24f’i0 the filter unit 28 communicates W th
the outl et MBUMEF2 aFplesamyrstieamaiiopd oaéop afffes Bisnanadia ogbafiltay usi4 88 rfregl sters
with the inligin t6ewoBdspdcdOvamdicrial 16%%3%@5@’&!?& hh& %%Qra‘lﬂg gh‘l’é'ag.i
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relatio d rising a perf orated con
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extends wi tfiterunits istdpempbiarit Babantaye of ikEmMidiciém o?lih\é'uﬂ@'ntlénm Orings 157
seal the rod 156 in the tube 155." Rod 156 is journaled and supported by
(Thshlng 158 fixed to the bracket 115. Rod 156 carries the 25 danper plate
154 and extends within the tube 155 in the divider 114 fromthe workspace
Wto the air inlet 142. Suitably, rod 156 is threaded to threadedly advance
t hrough threaded bushing 158 supported above the plane 157 of the filter
medi a 34a, 34b for adjusting vertically with reference to the fixed
bushing by rotation with a screwdriver or other tool acting on the -
wor kspace Wexposed | ower end 162 of the rod. 30 Danper 152 is thus shifted
nore or less to collar 136 by adjustnment of ‘the rod 156 in bushing 158 to
increase or decrease air flowto the filter unit 28 as needed to




bal ance the air flow across the filter unit or anong plural filter units in
an array. The ability to adjust the danper 152 setting fr%g],_gf babg t he
wor kspace Wis a signal 21 June 2006 8 advantage of this e nment 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 convenigence and |l ower 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 1862imr ot herwi se expressed into the rod 156 frombelow the filter
medi a 34a, 34b for delivery into the pre- filter nedia airstream upstream
of and on top of the filter nmedia in the filter unit 28 from wthin the
wor kspace W Nat er f\aﬂleamatlorpasﬁmmg!tdrhmmsgbpdrh@smedioaa&ﬂteﬂ BnilMRASHIERALNEGY T est
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adj acent _a wor kspace, the filter unit sin PEPEerEing
filter ni@Maosaditer it e %@'dsfﬁ?rwn!tﬁpm in rich @efqobneeatlnmfasﬁenalﬂ)mé&tatﬂéljnacent

sai d frap®otingrelstoR R ils! 2@ S n ace, said
filter unit n?g#re rItQ@s| st em cggrgp':‘ds?a%hngggﬁde?gb?%% d % aérﬁsérsf'd g%@f“é% By said

peri pher 5" dgfpetedogitqntp support seidiltes it in asidifiiter dnttemppurnafter safpgiont in which

one cooper ating fafﬁéeiﬂeﬁfrobrﬁ cﬁﬁﬂfg'fﬁ@ﬂ@ﬂ's‘é‘ ot syRbY on, BY.ioh &S5, sai d
cooperatjng fastener and bi ased a%% net sglgdéﬂ%'é;ft{?g Hon twé'(:hrs@fiurn to

an undet%”cegceapepﬁ% 6‘?{‘ef855 gided @ad qoEntee for piveting moverseal. d il t er unlt

support after3.def rrBe:ctiea@moorr2cemﬂ'dilﬁte£urﬁ%ﬂpﬁoﬁ%@t&ﬁbécbﬂaﬂg fd defiefeh, i th;%h S ort
system acc ch said one cooperating fastener:

whi
spring-1 oagﬁ g'"%ﬁaé eﬁﬂd?'lfeé‘ffsef“b?e“&it@}’('ﬁ f’?‘l‘@"#ﬁ%%ﬁ“ﬁr @it Wpport shiem ta m@ngagel I i ng
filter urintsagispyport tyseyst em according to claim 1, in which said one

4, The clean room ceiling filter unit support system according to claim 1, in which said
filter unit has a piurality .of outward facing sides, at least two of said sides carrying & cooperating
fastener.

5. The clean room ceiling filter unit support system according 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 fiter unit side carrying said latch, said inward facing
support sides each carrying a second coaperating 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
shouider passing said pin in fiter 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 8, including aiso

a tether secured to each said tatch for simuttaneously pivoting muitiple




cooperating fastener is reversely deflectable from outsi de said filter unit
support systemto disengage fromsaid support system 4. m} cleap room
ceiling filter unit support systemaccording to claiml, in Ich said
~filter unit has a plurality of outward facing sides, at |east tw of said
sides carrying a cooperating - fastener. 8 The clean roomceiling filter
unit support system according to clai mzl in which at |east two of said

filter unit C des d one. coope ng fastener,
said one coofaéeggﬁaﬁdj geﬁ%@rb ’Qo SR S% é’ﬂﬁgthﬁr PYARILTE a?aé%lat afd%l at ch
i ncl udi ng atqthﬁr@ﬁ'nglﬁceﬂsd@kefronsmﬂdn Iaa::!enah r@invot i ng in a plane parall el to
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support gndg%g‘,%rrgﬁplp,hgnw%ﬁt Eyaéé%’d{ offegh shoul der in deflecting relation,

said | atch bei ng hook-shaped to ‘capture said pin followi ng said |atch
shoul der passi né sai HhFiaan From reiling filier unis awporitsysignr adcatdirgntootiaisiad, dn pi n,
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in which said,_ filter unit sides carrylng sal atches h ron ace
normal to s&CHYITpessaid frsh agdisacans Ras ehwidag havmssmdmemﬁrsn anyg ssicond der

havi ng a fl sstgef plwétﬁh@g@tdhésQnﬁlﬂﬂé’d %Pébn%‘%@ﬁ’ucﬁr?dll? d%'trﬁ)%técdrremlorf %%fa flltg t he
| at ched OndI{IOI’l of said_ fijlt unit in said unit sup
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si des havi ngpmpdsipg et stvlewyll extesdingpdratieitorsdid structure side and spaced therefrom
across a gap, said pin being supported in place by said structure side to prbject into the
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 6n said fitter
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
(ﬁk - pivot locus between said ends, said latch member blade engaging said pin within said
= 25  support structure interior, ‘

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 rupon
pivoting of any member of the set. |




sets of pivoting |latches nounted thereon in longitudinally distributed
relation, said filter 10 unit support having first and secgpﬂm§§b§ of pins
mount ed t hereon in cooperating relation with said first and second sets of
| at ches, first and second tethers separately connecting the nmenbers of

sai d first and second sets of |atches respectively for pivoting together
each of the latches within each set in pin separating relation responsive
to the pivoting of one latch within the set. 15 10. The clean roomceiling
filter unit support systemaccording b claim8, in which said filter unit
support structure sides have an external U shaped flange conprising a stub

wal | extendi ng. paA&idaﬂ|ro&rﬁ>f@é¥'c€m§ﬁsﬁr\%¢$ Hiter uﬁlt@tﬁ ni’tfl tl;%oﬂ%%pﬁé}?%ﬁwr@% across
a gap, said ace said structure side to p¥olect
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shoul der, anq defT ng a ivot | gcus between said ends, said | atch nenber
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system accor 30 including al so a tether connected between

adj acent?F 419 Sﬁ'gg’W'Bfﬁ?flu\')'éf‘i'pﬁ@”@é‘?'ﬁ'°“ N¥EHEY- t oget her from pin engagenment,
sets of |latches being tethered to a common tether for sinultaneous

pi voting from pi n engagenent of each nenber of a set of |atches upon

pi voting of any nenber of the set. 21 June 2006 11 14. A clean roomfilter
conprising a filter unit for mounting in a support supported by




.a support surface, said filter unit having outwardly facing side walls of a
~peripheral frame and filter nmedia sealed with said periphefgl,.fpage. said
side walls and support defining self-deflecting cooperating fasteners
“adapted to support said filter uni't at said support and spaced fromsaid
support surface. 15. The clean roomfilter according to claim14, in which
~one said cooperating fastener is a generally hook-shaped latch that is
adapted to cooperate with a keeper conprising a pin projecting nornal to
said filter unit, said latch being const¥ucted and arranged such that its
| eadi ng shoul der engages said pin in deflecting relation and captures said
pin follow ng said |atch | eadi ng _shoul der assing said pinin filter unit
supporting rel ation of'e&R BF Feiling)RidkeRdmit GopPeTfgSTtemer Unit Support
- System ABSTRACT OF THE DI SCLOSURE A clean roomceiling Ater unit support
systemhas a filter unit that defines cooperating fasteners that defl ect
into fastened engagenent and rel ¢ fromwthin the clean room by
pivoting from beyond the filter gﬁéfRAE?éﬂﬁiﬁﬁ[”SCLOSURE

A clean room ceiling filter unit support syStem_ha_s a filter unit that defines
-cooperating fasteners thdt déflect into fastened engagement and release from within
5 the clean room by pivoting from beyond the ﬁ:lter unit.

FIGURE 1

O




