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16 NOV 2001’ 1°G ean Room Ceiling Filter Unit supp@f) & B/ 182dlgroBnd of
»the Invention 1. Field of the Invention 5 This inventioh g el@t gyt o
cl ean room systens and, in particular, clean room ceiling systens.
~ "Ceiling"” herein includes not only horizontal upper walls and |ower walls

or floors of roons but also vertical side walls. The terns | r
above, below, and the |like and their cognitives have referqgmmmﬂ”ﬂﬁmmﬂﬂ
conventional ceiling installation and art to be understood as 51

ternms when the "ceiling" is other than 10 above the workspace. "'ZI5¥Rel ated
Art O ean room ceilings ardXKhBopM &sting fiiecdnit Surpomsivisss one or nore filter
units supported by a structure that is separate or integral with the

i1t it Faci | iLnstallation and renoval of the filter u k" '
;Irle rereplugl:e?iB??kgfﬁutnlgr%{hF U“te’lnh%rf is of 15 increasing irrportance.qmﬂm mmmmﬂ
fromthe room si de of Fieldeofthd iheentisystem is desirable for i Ecrfafeelsmz'- t

' I ) eed tao air-tjghtly nmount the filter units
?ﬁn;/%: (ranﬂal ?g(rj gﬁ‘g;@?/ga@brﬁ% %Sr go ﬁ%gnlrggra §y8!e?rﬁeaﬁ%e'”o’?ar§ﬂ%oﬂe§”trﬁ%{_P have
fl anges or |¢ging sygtenmes t‘Celting'hherhie ihclldesr natnoriys hokaintal ll’)ileﬁétal'v_@ms @ﬁl\gqlcbviéron-
[ h n | to.filter .units ¢ robl emati c. re
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i nterstices lflow,hand jthe dike sandatheirt @gbitivesk havef iréfertenemsiitaiar tCEh\miNﬂggllt({émﬂgt i ng

brobl o surnehatodanih & be HRBANbed 58 NIGRE, B R BE bafd Y Eho e o
“ conpri si Hb a2oVa ffie veilssHacet er medi a sealed in the franme, support structure

rising a support maislqagt a grid or other array of- 25 support el enents,
- a filter unit receiver of one or nore interconnected nodul ar bays
congruent and cl GE8NfTOPT GRYINGS ke kAW Bnd dipicahy FemPadsedonsopacat fitey units
fasteners i ngppéitéddby 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
15 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
20  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
The invention relates to filter units comprising a frame and filter media sealed in
‘ the frame, support structure comprising a support such as a grid or other array of
25  support elements, or a filter unit receiver of one or more interconnected modular bays
congruent and close-fitting with the filter units, and cooperating fasteners including
plural spring-loaded latch and keeper fasteners for separably 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
30 filting is desirable, and can now be achieved with a filter unit mounting system that
reacts to the presence of the filter. Desirably such a system also permits the separation
of the filter unit from the support readily and frqm the room side. _ f



plural spring-loaded |atch 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 structure directly,

- easily and without 30 tilting is desirable, and can now be achieved with a
filter unit nmounting systemthat react2to the presence of the filter.
Desirably such a systemal so permts the separation of the filter unit
from t he suBirRfCeseitign bfthaBaingsn t he room SI de 2 Brief Description of
the Draw ngs Th f rlbed conj unction with
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cl ean room'BéYh‘qhng with the filter 5 separated to show the fasteners; Fig.
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support _structure. Fig. 3A'Is a fragmentary detail viewl
the filtr thvPatRd t&é“ﬂ)i"t”?? fagtepeiehed pivoting latch in pin engagenent; 10
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away from St'l&cup Fig. 3Cis a fragnentary detall view in evat'ion of
the filter um& %nd t he support structure, the |latches on each side being

]E elt hered toget héig. A Is a wmmnr%ﬁiegwr Vle\g| idl- elévdtv?gaofbﬁbtfﬂt@ mnﬁrhld'é Whgf . the
ilter unit n_assenbl ed condition as typically viewed from
t he wor kspacé téeﬁjﬁgs%\%%’gg qtgh ' PE) 1928886t i on view, partly in section, of the

filter Uhit equFigp@H isvatvievalikedRigIEx wam thelateaasd aﬁbmptl%ﬂtpnfo@&iéwysfrorﬁ' g. 5B
_|safrag Eg , detail view of the filter unit danper and danper
adj ust ment Teatures; and, 20 Fig. 6 is a side elevation view, partly in

tion, of theFii BCds atinagmeb’eryntgptallsﬁdwtngglevmdhaﬁlﬂlfu‘é%ﬂtcﬁféﬁnt?iﬁ& &id @lppbAAt 0 the
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15 as typically viewed from the 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 indicated at 10. The system 10 comprises a dropped ceiling 12 of horizontally disposed
and laterally and longitudinally extended filter unit support 14 including support
structures 30 carried at the lower 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).



25 indicated at 10. The system 10 conprises a dropped ceiling 12 of

- horizontally disposed and laterally and longitudinally extended filter unit
support 14 including support structures 30 carried at the |lower ends 15 of
- vertically disposed hangers 16 that are attached at their opposite upper
ends 17 to the roomtrue ceiling 18. Any3 other suitable formof vertical

or horizontal support can be used. The filter unit support structures 30 30
are arranged to T(h\ecerdaheommeemhg)smbmpametrreomuuﬂas andothelumnksm%ur\ws
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cooper ati ng keeper in 56. Each |atch 8/ virtue of its nmounting and
spri ng- | oadpikg locus 62. Thusly mounted, the sprmg 66 t

ends to keep the latch engage W|th
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

‘ 25  56-engaged relation to block separation of the filter unit 28 from the filter 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.



as described is adapted to return to an undeflected position (Figs. 2, 3A)
- in keeper pin 25 56-engaged relation to bl ock separation of the filter
unit 28 fromthe filter unit support receiver 36 after the |atch passes

- the keeper pin. The latch 54 further has a trailing shoulder structure
indicated at 74 by which the latch is rgversely deflectable to disengage
fromthe keeper pin 56. Preferably reverse deflection is effected from
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Fecel veroi nipber Db 22 igetile waval\E o eedP it At rebiuliiserd 58 each
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t he Ia!to ch. E%{pvéﬁ’ F&Q&lﬂ SRS taeR'V%é”c”‘oR‘P%\%tpéramﬁ'e{"oﬁ‘ﬁﬁgﬂeﬁa“'kélﬁl‘gewp éG gt
a point oncarhéngthe dbtderLabd Iehding whdulded &8loentactshire shpasirdekeespamyin fS6amat he

in 56, d I S, f bl

Pook- shaped?SREq g o, Hirft wiieles By iEes pOBT Bam e Ppfe et arm
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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
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 pir: 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

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



smal | distance so as to define a keeper pin 56-receiving slot 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 pinin
slot 104 in the non-deflected orientati of or condition of the latch 54 and
its armportion, as shown in Fig. 3A. Arm |l eadi ng shoul der 58 has a

cam shape, as shown, with its axis of revolution 30 offset fromthe pivot
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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

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



25 filter unit 28 is smoothly and predictably released fromits receiver

- 36. The coupling of several latches 54 with a conmon tether 112 enables a
single worker to release and control the filter unit 28 in renmoving it

- fromthe receiver 36 and thus provides a nore econom cal arrangenent than
systens requiring two or nore workers toshandle the filter unit renoval
30 In sunmary, the present enbodinent filter unit franme 32 is rectangul ar
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bodi es 96 rotate. The Invention t rovi uni P °%8 for
use in & edhisreferane@i | i ng syst ens corrprl sing a filter unit 28 for

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
mounting in a support 30 supported by a support surface 18. The filter unit has a frame

‘ 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 56 that are adapted to support the
filter 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 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
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shiftable rod 156exensvmt|na ube that iI's
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 damper 152 setting from within the workspace W is a signal
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testing w thout having an operator go above the filter units i.s an

i nportant advantage of this enbodi nent of the invention. 0 9 1 claim 1. A
clean roomceiling filter unit support systemfor a filter unit conprising
a frame and filter nmedia sealed within said frame, and a filter unit
support adjacent said franme for supporting said filter unit adjacent said
wor kspace, said filter unit support 5 system conprising cooperating
fasteners carried by said filter unit frane and said filter wunit support

i n which one cooperating fastener is deflectable in pivoting relation by
its said cooperating fastener and bei ng biased agai nst said deflection to
return to an wundeflected position to support said filter unit in said
filter unit support after deflection.



2. The clean roomceiling filter unit support systemaccording to claim1,
- in 10 which said one cooperating fastener is spring-|loaded and nounted for
pivoting novenent. 3. The clean roomceiling filter unit support system
. according to claim1, in which said one cooperating fastener is reversely
defl ectable fromoutside said filter ugt support systemto disengage from
sai d support system 15 4. The clean roomceiling filter unit support
system accocldimg to any one of clains 1 to 3, in which said filter unit
has a plurality, of Qu war d facj.ngg.?i des, at least two of said sides
carrying a cooper at { g P8R FENNT Hlter $RiE sunnodsYsieBHCE aifllterrigitiaompasing ai ¢
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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 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

‘ 25 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

30 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



facing sides, said first and second pairs of sides having respectively
“first and second sets of pivoting |atches nounted thereon in

l ongitudinally distributed relation, said filter 10 unit support having

- first and second sets of pins nounted thereon in cooperating relation with
said first and second sets of |atches, fiprst and second tethers separately
connecting the nenbers of said first and second sets of |atches .
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10 unit support having first and second sets of pins mounted thereon in cooperating

relation with said first and second sets of latches, first and second tethers separately

‘ connecting the members of said first and second sets of latches respective'y 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 room ceiling filter unit support system according to claim 8, in
which said filter unit support structure sides have an external U-shaped flange
comprising a stub wall extending parallel to said structure side and spaced therefrom
across a gap, said pin being supported in place by said structure side to project into the
interior of said support structure.

20 11, 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.

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.



a e engaging said pin wwthin said 25 support structure interior. 12. The
“clean roomceiling filter unit support systemaccording to claim11l, in
which said filter unit sides have a U shaped fl ange opposi ng said support

- structure interior, said filter unit side flanges carrying said |latches in
pin registered relation. 13. The clean ypomceiling filter unit support
system according to claim1l1l, 30 including also a tether connected between
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