CLEAN ROOM CEI LI NG FL TER UNI T SUPPORT SYSTEM Abstract: A clean room
ceiling filter unit support system (10) has a filter unit §2@)htHpag defines
cooperating fasteners (42) that deflect into fastened engagenent and

rel ease fromw thin the clean room (22) by pivoting frombeyond the filter
unit (28). 21 June 2006 1 Cean RoomCeiling Filter Unit Support System
Background of the Invention 1. Field of1the Invention This invention
relates to clean roomsystens and, in r_part icular, clean roomceiling
systems. "Ceiling" herei Rleandogtrekeilng:FiltsUpit SIPPUbRYSIAM upper wal | s and

| ower walls or floors of roons but also vertical side walls. The terns

| ower, upper, above, below, and the |ike and their cognitives have
reference to Bagkaioundiof gdnvegton i ng i nstallation and are to be understood
as relative ternmg whemddginERlddigs” s other than above the workspace.

This invention relates to clean room systems and, in particular,
clean room ceiling systems. "Ceiling" herein includes not only horizontal
upper walls and lower walls or floors of rooms but also vertical side walls. The
terrﬁs lower, upper, above, below, and the like and their cognitives have
reference to a conventional ceiling installation and are to be understood as
relative terms when the "ceiling" is other than above the workspace.

2. Related Art

Clean room ceilings are known and typically comprise one or more filter
units supported by a structure that is separate or integral with the filter
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 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.
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‘one or nore interconnected nodul ar bays congruent and close-fitting with

- the filter units, and cooperating fasteners including pl “?fijum%%b@g'l oaded
.latch and keeper fasteners for separably attaching the filter units into
the support structure with a sinple push-in, pull-out novenent. Mounting
the filter units in their support structdire directly, easily and wi thout
tilting may berﬁiesi.rabl e, and can now be achieved with a filter unit
mounting sy &feh eqHptopehiheDrawinghe presence of the filter. Desirably such a

system may  al SO Perifventib@ilLRABRRrIdREcRbd i Eorfiidd e 4 he support
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i nvention w¥ further described in conjunction with the attached
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ceiling with t jlter 5 separated to show the tasteners;
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unit side wghy attached pivoting latch in pin engagenent; 10 Fig. 3Bis a
view like FIg. éA with the attached pivoting |atch pivoted away from the
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uni t ant? suppor Figi ABas s eiehl like Fim B wittothe atfackis Bivaing tkty pivbiadal sem t he
wor kspace; thi gin; A is a side elevation view, partly in section, of the
filter unit equipped with a danper and danper adjustnment features; Fig. 5B
is a fragnent ar §ig- detins fragmentaryfdetdile/idw int eevation bf tharier urtnghdtBEBESport
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the drasi ngs typibadﬁtriaiubd from tfe WSrksgac@nd 5A a first illustrative embodinent
~of the inventi O’ELQT@g the invention clean roomceiling systemgenerally 25
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support 14 i nclrydi pg ,suam?ort S
_ ig. is ragmentary, 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).




structures 30 carried at the iower ends 15 of vertically di sposed hangers
16 that are attached at their opposite upper ends 17 to the je0Mds ue
- cei'ling 18. Any other suitable formof 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 workspage Wtherein. The function of the
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(,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
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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 s!ot 104 that travels arcuately

( .25 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




latch 54 and its armportion, as shown in Fig. 3A. Arm | eadi ng shoul der 58
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“its pivot. | ocus when the shoulder is engaged with the keeper pin 56. The
curvature of |eading shoulder 58 is sucgh that contact of the |eading
shoul der with the keeper pin 56 21 June “2006 5 tips the latch in a manner
'to position the slot nmouth 106 for entry of the keeper pin 56 into slot
104. Each of the filter unit sides 76 - 84 has a front face 108 that:
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receiver 36. The co EX:} severa a common 112
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filter unit5 ek £n. each filter unit frame Slde 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

(,?3 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




30 In summary, the present enbodinment filter unit frame 32 is rectangul ar
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seal s agai nst the seal ant he se Ing o
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bodi es 96 rr@éterwseemhggameeata Sénlihl ¢s! ferré?é\éhﬁbetﬁeﬁltéwnﬁ% to ke r(e@éuvéﬂ%'atas% for
use in cle omc l'ing systenms conprising a filter unit nount i ng
in a suppo FS F’T’%ﬁ’dW%S%“SsﬁQfﬂ?ﬁtlthesﬁﬁafaa&@rfBe Sqiﬂ@gqultheéﬁ P@ﬁi; ffalias a

frame 25 32>emmt ra m;u@wha dra@pé Git Shéle 10vas |3 aBﬁtmer%sa@dfoP'éxhn%le”@§ﬁ>a 34
per manent | %@/ §$I aceabl % ‘fgal ed within the frane. ilter unit side
wal s 76, éu”sﬁ LEEERL PN Fﬁj“af}é&%@ﬁ%?%!r%efrfﬁ'wp%ﬂ%@cwa?@wéish%em Bhd
keeper 20i nshibkeférbyade. ar e adapted to support the filter unit 28 at the

support 30 and Fc.ﬁ)acquI?rom he support surface 18. In_ this aspect, the
i nvention met hdd'q Y fFEEe daft Ase winRgrs e efohtsafs it 5423bw suppotnarthe t er

uni t suppoiptvospin Gatanneniddthiernatah bofiies bErotaE. THd AUERBNUBUNBOKERASE &nheM t hi n
clean FOOMeiter unit 28 for use in clean room ceili tem filter unit 28 for
ng systems comprising a )
- 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




22, coupling the filter unit to the support structure with cooperating
‘latch 54 and keeper pin 56 by deflection of the latch uponjg¢gpixos W th

t he keeper to pass the keeper, the ‘latch being adapted to latch onto the
- keeper- once past the. keeper in filter unit 21 June 2006 supporting

rel ation on the support structure, and r7eversely defl ecting the latch 54 by
actuati ng flange 110 and sinul taneously defl ecting adjacent and coupl ed

| at ches t 1 t
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in fluid tight risi ng e154
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hi ft abl d
Tha. Ot nethel BRBK R Kodt kit R ARl 76 5 o e Lok Bofe ) 8
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25 d t 14 f
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157 of Qbhesgddréoethe,@gqh%u@/{@ht reBfdh. for adjusting vertically with reference
to the fixed bushing b atironwith a screwdriver or other tool acting

on the wor kspacdedgmespthecepmusigiog acpriforated platet Het eandrols3be Mfloperf airsm s t hus
shifted nmoeshdft 14ESA veRicaR braéxﬁh?@hmbIQQbﬁQBﬁﬁfen&é wlitﬁiﬂ dégﬁle 1%§Qhé g, bushi ng

158 to increase or decrease air uni t as nee ed to
fixed within divider 114. O-tings 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
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,

G 25

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




~balance the air flow across the filter unit or among plural filter units in
-an array. The ability to adjust the danmper 152 setting freompyddngg the

- workspace Wis a signal 21 June 2006 8 advantage of this enbodi nment of the
sinvention. 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 efice and | ower cost. In a further

enbodi nent, [ ul.ar.
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oper at or gdesifgve HE® of iYLPéy fillgsi eficiensyadn injepled tfzam wdpiarftﬁﬁgw othetwiges
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ceiling filger unit support systemfor
adj acent a r'WEfi%@éStrqaﬁbUﬁﬁt'P?'@rOf@ﬂﬁi on dangiithes filkay n@BCiiﬂamltbﬁn@qumﬁ Pafrermand

fi'lter nmedivatheenk adivbidd W. Saicdal f&%sun@%@hﬁhé Fr%ﬁfa%' ib. n‘%‘dﬂﬁ% to @G acent

sai d frane fo ting said ter unit acent sal Space, said
filter Uhidh h Bfgéym%ﬁ'%F&)?‘?"@Pﬁdeﬁ'ﬁ@ﬁ@ha‘#tlh@g'nﬂ@@t@ﬁ@t@ goaabovetheby sai d
peri pheral f‘ItémmrtEisCH‘n impbitarit atiftadardt thisfeifbctithéhtlof IeShvefidd, Support in which
one cooperating fastener is deflectable in pivoting relation by its said
(?boperatlng fastener and being biased against said deflection to return to
an undet ected position to support said filter unit in said filter unit
support after deflection. 2. The clean roomceiling filter uni't support
system according to claim1l, in which said one cooperating fastener is
spring-1 oaded and mounted for piivoting nmoverment. 3. The clean roomceiling
filter unit support system according to claim1, in which said one :
cooperating fastener is reversely deflectable fromoutside said filter unit
support systemto di sengage from said support system 4. The clean room
ceiling filter unit support systemaccording to claim1, in which said
filter unit has a plurality of outward facing sides, at least two of said
sides carrying a cooperating fastener. 5. The clean roomceiling filter
uni t- support systemaccording to claim4, in which at |east tw of said
filter unit franme outward facing sides carry said one cooperating fastener,




sai d one cooperating fastener conprising a spring-loaded |atch, said latch
including a latch shoulder, said latch pivoting in a plang Hﬁ{e@bb@l to
said filter unit side carrying said |atch, said inward facing support

si des each carrying a second cooperating fastener opposite each said | atch
conprising a keeper having a pin projecting normal to said filter unit
support and arranged to engage said |lach shoulder in deflecting relation,
said | atch bei ng hook-shaped to capture said pin following said |latch

shoul der passing said pin in filter unit supporting relation on said pin,

6. The clean roomceiling filter unit support systemaccording to claimb5,
in whichigaimd filter unit sides carrying said |atches have a front face
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 condi t'i on &fclesairdorh icklimy filtamiunitisopsai sfei fofl kB I;Imﬁkbptl%DéJspenZed The
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mount ed YHer &8 15T Bsarsdprided gnd mepniat & pivetingtmiommen ai d f| I ter 10 unit

support having fimsd ciﬁﬂdocﬁrﬁcféﬁlﬂ@filﬁﬁﬁrﬁt s@ppoRtisPRenBUBLRM tol JLGH ?mehl saldoc%er ating
st and second sets of | atches; flrs SECco

rel ation

t et hers cso\eé%%gr&% iﬁsg“ef dd F?H%'&GE“I fRfetiahle frumBEride efid gt enitfsuppstt sastem @e@@nghgs ets of
| at ches froesp@ctppeebystefror  pi voting together each of the |atches within each
set in pin s«g‘para_grI relation responsive to the pivoting of one |atch
within the set. 15°1FTHE E?"@&ﬁ't?dﬁhSE@PFleféeW Rtping dm ctims Lppehich syigt em

accor di rftfert anitcHagianpi@ality Bf ouidr€ Machiai ek i Act1&: cture. sides
have an ext er nal shapedof I énggﬁ@cor(?pr |ts!| r?tg{’hg'I %‘%Iﬁ%?%aﬁ%é& %p%ﬂé?at'"%\r al | el

to said structure side and spaced therefrom across a gap, said pin being

supported i n5p| acmetb}easad;cdm Sélll’nQIthtéI'rlﬁut%hﬂﬁrtts@stprﬁ %&?&mg‘ t?tc%rﬁ e LkgnLor of
sai d SURPQY L, St uct 11. The clean roomceiling 'ter” unit support

~ system accord? 3?8 '(':tF'éI'WI frgme; qytwagdfaging gidgs foptry eridatiet Coseqngmgtf@tbnbrat ch
conpri sesidané adioobramrfwnefpdomh% DEprib@iodddal it said I-éﬂ:htmc g'a S Gholi@hCh

nenber n defining at one end a latch
%9 mﬂtéh DIVO%I'IQ ina glane parallel to S%.Id filter unit side carrying said Iatch said lnward facing

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
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




shoul der and at the other end a flange defining a latch trailing shoul der,
-and defining a pivot |locus between said ends, said |atch gpphgrobsade
engagi ng said.pin within said 25 support structure interior. 12. The clean
roomceiling filter unit support system according to claim11l, in which
said filter unit sides have a U shaped flange opposing said support
structure interior, said filter unit sifle flanges carrying said latches in

pi n register, ean fllter un
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adapted to rsapgport said filter unit "at aced Trom
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one said Cowebﬁplv&ﬁgflﬁﬁﬁ&ﬂﬂbudté‘d fherddRNR IRbiaiIRAQ st ARR el 806 r%afdrﬁﬂ{er ' S
adapt ed {Jo coﬁgerate W th g per conprising a pin projecting normal to
sai d fil?erY%hpyProg "ﬂ"qga'{]réhaﬁ |Sﬁ’§°%ﬁ%tt3rcﬁcﬁ"éﬁj "H’fﬁ'dfeérWQi’ﬁ?édnsQR@ﬁef?m its

| eadi ng shorlagion wﬁﬁn;gmgt&st Sl sbophd) skl ol edthiRG! fi Hﬁgaﬁ@séédn@%tﬁ@:@ éé?%’férfls sai d
Inf0||OWI£I atch é)eadln passing said pin in filter unit

oul der
'suppor ti ng r‘%\n%’\%m%n* Br"S A" pt' nga‘?r}'ﬁﬁ%eaéw RRFORY 5td PFIéachqSt eeregively ppor t
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system has r%gﬁdnlsﬁlgﬁoﬂ’tg:q[voﬁrﬁgéf wwrb&ho ating fasteners that deflect

i nto fastened engagene hin the clean room by
pi vot i nép f r om bédQ.ondrhehsedni rbbmrcedmgtﬂteﬂrﬁi%pdrt system according to claim 8, in

which said filter unit support structure sides have an external U-shaped flange
comprising a stub wall extending paralle! to said 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

- 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. |






