19 December 2003 WO 02/061346 PCT/US01/02935 1 ADJUSTABLE DAI\/E%E&E%',?:OIO@W
SYSTEMS 1. Field of the Invention This invention relates generally to airflow systems, and more 5
particularly YO 8288Mder for regulating and diffusing the airflow through an 2f1&P183afious areas,
such as clean room air filter systems. 2. Description of Related Art Many types of rooms, such as
clean rooms commonly used in many industries, such as the electronic, medical and
pharmaceutical industries, 10 use dampers to control airflow to filter systems to reduce the number
of particles in ADYUSTABL I IANPER-FORATRFEOW S PSPEM dat filters is
suspended from a room ceiling or a sidewall, with the filters extending over the entire area of the
ceiling or sidewall. Air is conducted from a blower through ductwork or a pressurized plenum and 15
then through the filters into an open space in the clean room. The air is returned back to the blower
or plenumlbyfigld e dhgetBvemi®oom. The air in the clean room is at an elevated pressure to
keep tainted or unfiltered air out. Preferably, airflow into the clean room is controlled by valves or
dampers positiohBéSISVFEEHMm & HRIFE Eeaeprals tei sdallsensvs ismasharxd mese elements. Accurate
control of the airflow is necessary to maintain_desired flow rates and a pressurized clean room.
Many attdtAPHCHATE hekthaHAHRPE" JRIVIGE YR THSransh Hidfsingatbesaor famn pere ushrégulating

the airflow, into clean rooms. o
air inlet to various areas, such as clean room air filter systems.

2. Description of Related Art

Many types of rooms, such as clean rooms commonly used in many

industries, such as the electronic, medical and pharmaceutical industries,

10 use dampers to control airflow to filter systems to reduce the number of
particles in the air to specified limitations. In the most common approach, a
layer of flat filters is suspended from a room ceiling or a sidewall, with the
filters extending over the entire area of the ceiling or sidewall. Air is
conducted from a blower through ductwork or a pressurized plenum and

15 then through the filters into an open space in the clean room. The air is
returned back to the blower or plenum by way of outlets in the room. The
air in the clean room is at an elevated pressure to keep tainted or unfiltered
air out. Preferably, airflow into the clean room is controlled by valves or
dampers positioned between the blowers or pressurized plenum and the

20 filter elements. Accurate control of the airflow is necessary to maintéin
desired flow rates and a pressurized clean room. Many attempts have been
made to provide for improved control valves or dampers for regulating the

airflow into clean rooms.



there is described a clean room adjustable damper in which a fixed plate havin acsmra?itt

apertures %9 ¥Md¥4ble foam plate having a further plurality of apertures 6 8787 5 the fixed
plate. Relative movement between the plates moves the apertures into and out of alignment to
control the flow of air to the filter element. Movement is obtained by rotating a cam that operates
against a cam surface to laterally shift the movable foam plate with respect to the fixed plate. Other
systems are known that also laterally move adjacent plates 10 having aligned openings therein to
control the flow of air through clean room filter systems. However, it is still desirable to provide an
improved dampéntd) riorBa ot bébe g, &06 Hidicotll;reghlath ardiditfaseribe dlencfaair foomman air
inlet into clean rooms and the like. 15 SUMMARY OF THE INVENTION The present invention
provides adljigivisddiamper forelvah @dixedligasyheniaghatphayabieyustd pemweiny sy
sidewall, and which is more efficient, better performing and easier to use. The present invention 20
provides daperdlpdpriciudlets plaraliy offyptieed pivaalpixutes aparthors pusiiviely rygulate and
diffuse airflow, and which allow for virtually complete shut off of airflow. The plurality of
Spac%d_aﬁaﬁ %@g%esugﬁé@@aefmvgment between the plates moves the apertures
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into and out of alignment to control the flow of air to the filter element.
Movement is obtained by rotating a cam that operates against a cam surface
to laterally shift the movable foam plate with respect to the fixed plate.

Other systems are known that also laterally move adjacent plates

10  having aligned openings therein to control the flow of air through clean room
filter systems.

However, it is still desirable to provide an improved damper to more
accurately and efficiently regulate and diffuse the flow of air from an air inlet
into clean rooms and the like.

15

SUMMARY OF THE INVENTION

The present invention provides an improved damper for clean room
filter systems that may be used in a ceiling or sidewall, and which is more
efficient, better performing and easier to use. The present invention

20  provides dampers that include a plurality of spaced apart plates that more
positively regulate and diffuse airflow, and which allow for virtually complete
.shut off of airflow. The plurality of spaced—apaft plates are supported from a

filter lid panel, or other supporting surface, so as to be easily axially



filter lid panel, or other supporting surface, so as to be easily axially 19 Decq_@tggé(‘?quge\{v 03
02/061346 PCT/US01/02935 3 translatable from open to closed positions. Each plate member is
reciprocallyhbed48n a support rod or control element, and includes a pRflitPY R aligned
apertures. The dampers of the present invention can be utilized with any type of 5 pressurized
system, such as ducted, fan powered, or pressure plenum-type systems. All variations may be
interchanged or mixed within a filter system. When used with ducted filter modules having hoods or
lid panelstthaslanpéesafithe peesantivsedtipositioheld Bashgrate ey berdit panels. Supply air
duct work for the ducted filter module variation is attached 10 directly to the upper side of the lid
panel of ezchpnochlle, hhos mediog thesuhmd dorok ciiorpintep eheleriaf tediliecleldazeat in the
module. Each ducted filter module lid panel includes a damper of the present invention at the
supply duetweHitgcabnen ditigoedrapearynée volume of supply air for balancing and fine-tuning, or
to completely shut off the flow of air. The 15 damper includes separate elements operating axially to
the air inlet onlyTfef dA6r® it ofateR RIS Pk Hegukaindand difedingthiflow tips, aherefore, a
general object of the present invention to provide an improved damper for airflow systems. It is a
parti%ularmtsa‘%%wﬁﬁfg prekan: Mmhfsiegieslideranonprede @ T RTASOULS Blean raompar filter
systems 20 comprised of individual filter modules. It is another particular object of the present
invention $¥PfVRte 4H FABIBVER 3 &AReP o iRt ARk ATiRRKed within a filter system.

When used with ducted filter modules having hoods or lid panels, the
dampers of the present invention are held or supported by the lid panels.
Supply air duct work for the ducted filter module variation is attached

10  directly to the upper side of the lid panel of each module, thus making the
duct connection independent of the filter element in the module. Each
ducted filter module lid panel includes a damper of the present invention at
the supply duct connection to diffuse and vary the volume of supply air for
balancing and fine-tuning, or to completely shut off the flow of air. The

15  damper includes separate elements operating axially to the air inlet only, for
more accurately and positively regulating and diffusing airflow.

It is, therefore, a general object of the present invention to provide ah
improved damper for airflow systems. It is a particular object of the present
invention to provide an improved damper for clean room air filter systems

20  comprised of individual filter modules. It is another particular object of the
present invention to provide an improved damper for clean room air filter
systems comprised of separate plates having a plurality of non—aligned

apertures therein which move axially to the air inlet of the filter modules.



systems comprised of separate plates having a plurality of non-aligned aper{dres therpia, Wi
move axially to the air inlet of the filter modules. 19 December 2003 WO 02/061346
PCT/USO1M99%386184¢ is yet another particular object of the present inventi8R ¥’ ptH¥de&S an
improved damper for clean room air filter systems that offers virtually complete shut off of airflow to
filter modules. It is still a further particular object ofthe present invention to provide an improved
damper for clean 5 room air filter systems that may be activated from the clean room side of the
filter systdmisTretserait otipmroljatés obiieetprésbet presatioirarendidreue g tyyvideowiding a damper
for air flow systems, which damper has a plurality of axially movable plates supported from a filter
module lidaiftigbdeta@cIfauplsem swdacairalilter &y sieinketkedreffeBSadntadiity movable plate
has a plurality of apertures therein, which apertures are not aligned, for regulating and diffusing the
flow of airfBIBRIHO Y 8l SiFdRfleysteniiliserapdoigh. daiketilcadpetiergrtivaitaovable
plates to seal the same, and the damper includes a central rotating drive member to operate the 15
plurality of PieaBid PRRKS sl dBREAH N RIB LK (s itBRs OB KR DPSCRIPAEN OF THE
DRAWINGS The objects and features of the present invention, which are believed to be novel, are
set forth WRRTBAHHLAT SESisE s erlampy dmactivatesh (ppaadhcmlenndip sBiaids &f itae

organizatipn and manner of operation, together with further objects and advantages, may best be
understodtfy System.

These and other objects of the present invention are achieved by
providing a damper for air flow systems, which damper has a plurality of
axially movable plates supported from a filter module lid, ceiling or other

10 support surface having an air inlet therein. Each axially movable plate has
a plurality of apertures therein, which apertures are not aligned, for
regulating and diffusing the flow of air blown from an air supply system
therethrough. Gaskets cooperate with the movable plates to seal the same,
and the damper includes a central rotating drive member to operate the

15  plurality of movable plates between open and closed positions.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects and features of the present invention, which are believed
to be novel, are set forth with particularity in the appended claims. The
20  present invention, both as to its organization and manner of operation,
together with further objects and advantages, may best be understood by
reference to the following description, taken in connection with the

accompanying drawings, wherein:



reference to the following description, taken in connection with the accompilgyﬂgfggq@gp%og)
wherein: 19 December 2003 WO 02/061346 PCT/US01/02935 5 FIG. 1 is an exploded perspective

view, showiNQ 8284Mper of the present invention, as used on a ducted filter RSJENBVABS 2 is a
partial perspective view showing the damper of the present invention in a partially closed position; 5
FIG. 3 is a perspective view showing the damper & the present invention in the closed position, and
an operating tool for the damper; FIG. 4 is a partial perspective view showing the damper of the

present inventidfiGh thesope riethpudbitib praspeELE S . vietivr o lybwi regeneddargse partted sectional views
of the damper 10 of the present invention mounted in a ducted filter module having a hollow

divider, withegendanysartgates shoed imvaribiet pddifiensnoE8ERIPTION OF THE PREFERRED
EMBODIMENTS The following description is provided to enable any person skilled in 15 the art to
make and use thEGhversiGhRATIISLRITTIEHHE BEde W 6OV ishtbmplarepdry ahehaveraseof carrying
out his invention. Various modifications, however, will remain readily apparent to those skilled in the
art, since #hecgéinatiEnARaplaalbi flass@faitiRntion have been defined herein to provide for an
improved damper for air supply systems and 20 particularly clean room air filter systems, generally
indicated at 10, EHfoud) b atREESRARIINEiRYS Showing the damper of the present

invention in the closed position, and an operating tool for the damper;
FIG. 4 is a partial perspective view showing the damper of the present
invention in the opened position; and
FIGS. 5 through 7 are enlarged partial sectional views of the damper
10  of the present invention mounted in a ducted filter module having a hollow

divider, with the damper plates shown in various positions.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The following description is provided to enable any person skilled in
15  the art to make and use the invention and sets forth the best modes
contemplated by the inventor of carrying out his invention. Various
modifications, however, will remain readily apparent to those skilled in the
art, since the generic principles of the present invention have been defined
herein to provide for an improved damper for air supply systems and
20  particularly clean room air filter systems, generally indicated at 10,
throughout the several views.
As shown in the drawings, a preferred embodiment of the damper 10

is illustrated for use in a modular air filter ceiling system. However, it is to



As shown in the drawings, a preferred embodiment of the damper 10 is illui/%%fied fortt)Jésrej'B&
modular air filter ceiling system. However, it is to 19 December 2003 WO 0 "
PCT/USO1/Y55%85638& understood that the damper of the present inventiorPES(H§4&5 He used
with other clean room air filter systems, or unfiltered non-clean room systems as well. Turning first
to FIG. 1, there shown is the damper 10 for use in 8in 5 overhead modular filter system 12 (see
FIGS. 5 - 7), having a plurality of spaced apart, control plates 14, 15. For reasons of explanation

only, and RfotBy eisiaadithiatithe HampsiaipiatBresens ipacasion nanin dlseom ussdeing
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ving triangular apertures or openings 16, 18 therein. However, it is obvious that the

HEISAY LAgPL 240 Eieh SIStRD e HRflGRSd RniteleaRFRRES 16, 18 could be

, and @Ey number could be used. The control plates 14, 15 are also shown as
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pport surface 20, such as a lid panel, by a plurality of holding elements

22 and a traveler,36, as explained,mor lly below. The lid pgnel 20 is supported from a ceiling or
other support 15{‘&%(1:{]&5,{%% g?(gﬁ%e?’b%’%ﬁﬁl’r?‘ﬁfé&é&eﬁw&]rﬂ PthBfEofbffitted to a
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that is othenwise supported. The li I includes a central opening 21 for
Cl)r(lﬁérgaﬂ\ é}sﬁftigsgg%e? gé?%g%agmrgf% tHof %@H(Wﬁéy éﬁ from the air

duct 23 O%BaB@HMS’E%%‘%w);ﬁQ?é@ fbff Ii%.p%noelj geoasons of explanation only, and

10

15

20

not by way of limitation, the control plates 14, 15 are described and shown
as being circular and having triangular apertures or openings 16, 18
therein. However, it is obvious that the control plates could be any shape,
such as oval or rectangular, and the apertures 16, 18 could be any desired
shape, and any number could be used. The control plates 14, 15 are also
shown as being suspended from a support surface 20, such as a lid panel,
by a plurality of holding elements 22 and a traveler 36, as explained more
fully below. The lid panel 20 is supported from a ceiling or other support
structure, for example, by support brackets at each corner thereof or fitted
to a filter module frame that is otherwise supported. The lid panel 20
includes a central opening 21 for airflow from a duct 23 in an interstitial
space 25. The damper 10 controls the flow of air from the air duct 23 or a
plenum (not shown) above the lid panel 20.

The control plates 14, 15 may be the same size or may be different
sizes. The control plates 14 and 15 are mounted below, or adjacent as the
case may be, to the lid panel 20, and include guide or holding elements 22,

which pass through openings 26 formed in inner control plate 15 and



20 The control plates 14, 15 may be the same size or may be different sizeJ? y&%ﬂm@?l s 14
and 15 are mounted below, or adjacent as the case may be, to the lid pane % , and Include guide
or holding e¥MBAE 3 which pass through openings 26 formed in inner cdritfV P15 and 19
December 2003 WO 02/061346 PCT/US01/02935 7 further openings 28 formed in a sealing gasket
30. The guide or holding elements 22 are captured in openings 32 in lid panel 20, around central
opening 21. It is to be understood that other types of guides, holding elements or pins 22 may be
substitutefidheioepastosn. 28 dosfecddise s 6ating. 2 skeis I0ve Adsdgurittesothheddieniportion 34 of
drive element or rod 24, which is rotatably affixed to beam 40, which spans the central opening 21.
Holders 38lesneR g2ty e cartiftedabe pRATEASS Sthénnlisk Rrrel @Dt ivedkrantitlor rod 24, on
either side of beam 40, thereby holding drive element or rod 24 in a rotatable but axially stationary
manner. IPEﬁB&:‘P@gboel1dbb?rﬁ%&’6d%?ﬁ%xﬁ@%@tﬂh%%ﬁﬁ@ﬁéﬁmé afigalislemdrleingd 24 preferably
remains axially stationary, it could be adapted to be axially translatable. As shown in FIGS. 2 - 7,
when the 5SS I SRR DIRBE I auE P ed, 9gjthese shareiofradsleal 3pdaasg 21, the

inner platgi%ng ac,?d outer plate, 14 are moved axjally, toward and away from the central opening, 15
r

by rdtatin ive dfethERt9gdPpiarm Sorsad i?fb‘ﬁé‘?%é%ﬁ 25 HiY 6 SlRTRaMeP Uikt 46, by
of fter SISTHATE 13 LRI STURER T 001 A oSBT R HEPABAL GOEBU B Slos with
Holders 38, such as nuts or the like, are pinned or otherwise secured to
drive element or rod 24, on either side of beam 40, thereby holding drive
element or rod 24 in a rotatable but axially stationary manner. It should be
10  pointed out, however, that, although the drive element or rod 24 preferably
remains axially stationary, it could be adapted to be axially translatable.
As shown in FIGS. 2 - 7, when the damper is mounted or suspended
in place, adjacent to or below central opening 21, the inner plate 15 and
outer plate 14 are moved axially, toward and away from the central opening,
15 by rotating the drive element 24 in beam 40 and an upper seal 45 in a
hollow filter divider 46, by means of a tool 42. The tool 42 is inserted
through a lower opening 44 in the hollow filter divider 46 of filter element 12
(see FIGS. 5 - 7). The tool 42 includes an inner end 48 that cooperates with
an outer end of the drive element 24 to allow adjustment of the outer and
20  inner plates 14 and 15 between open and closed positions, to control the
flow of air from air duct 23 or from a pressure plenum through central

opening 21 and through filter element 12.



an outer end of the drive element 24 to allow adjustment of the outer and 2Q §pgieldiss Yhaad 15
between open and closed positions, to control the flow of air from air duct 23 or from a pressure
plenum thro¥GHZ¥HE4 opening 21 and through filter element 12. 19 DecerRb&P8HE2RO
02/061346 PCT/US01/02935 8 The operation of the damper 10 will now be explained. When the
tool 42 is rotated, either clockwise or counterclockdvise, as shown by arrows 50 in FIGS. 6 and 7,
the drive means will be operated. That is, drive element 24 will be rotated in beam 40 to rotate the
threaded portionl34. gpkEatine Sithexdedpetid M 3vilbibe drivergaieed 24Va entdted toglich drive
element is axially constrained by the nuts 38, the drive element will rotate in the internal threads of
traveler 38 21RiEALBERDIEHTE pr HOGIBYL o A SO LTS L priswidsethrsusio At ENirRY FORS GGhd central
openings in outer and inner control plates 14, 15, to prevent both the control plate 14 and the non
10 round Falid{er 38 A8 fottlinglnb: BIGARSIV IR QRErates: ahbiatier didverelemeas 24, 15 are
closed against gaskets 30 and 31 to seal the central opening 21 and stop airflow, as shown in
FIGS. 3 ad sPEERLalfitbIBIREAHS, B BltSc e L harars Ry tigte e n¥hePatRerotated in seal
45 by tool 42 to allow the inner 1 5 end of the threaded portion 34 held by nuts 38 to rotate or turn in
the %pen%ﬁﬁ%%%rﬂ%ﬁ‘%h%%l%vﬁﬁ fﬂé(\?e‘?é?@g%l%ﬁsr%%‘?%iﬁ@ﬁ#bﬂr WSk nove

axilly, thereli GUSIng both corol PIRtSS A0k IRITRYGe B AW Ol el 20 anc

intefnal threads of traveler 36, which traveler is preferably non-round and
passes through matching non-round central openings in outer and inner
control plates 14, 15, to prevent both the control plate 14 and the non-

10  round traveler 36 from rotating. For example, when the outer and inner
control plates 14, 15 are closed against gaskets 30 and 31 to seal the central
opening 21 and stop airflow, as shown in FIGS. 3 and 5, the control plates
may be opened as follows:

The drive element 24 is rotated in seal 45 by tool 42 to allow the inner

15 end of the threaded portion 34 held by nuts 38 to rotate or turn in the
opening in beam 40, and allow the traveler 36, which is constrained from
turning, to move axially, thereby causing both control plates 14, 15 to move
axially, away from lid panel 20 and gasket 30 surrounding central opening
21, in the direction of arrows 52 (see FIG. 6). The inner control plate 15 will

20  not rotate because it is held in position by the guide or holding elements 22
(four of which are shown) passing thfough openings 26. Additionally, since
the outer control plate 14 is supported from and resiliently secured to a

washer 19, which washer is secured to the traveler 36, the outer control



21, in the direction of arrows 52 (see FIG. 6). The inner control plate 15 will 78 B)%tc%‘érbﬁfé’élse it
is held in position by the guide or holding elements 22 (four of which are shown) passing through
openings 28 AMfibHAlly, since the outer control plate 14 is supported fron? QHYTeLHERIy secured
to a washer 19, which washer is secured to the traveler 36, the outer control 19 December 2003
WO 02/061346 PCT/USO1/02935 9 plate cannot @tate'due to the non-round traveler 36 passing
through the matching non-round openings formed in both control plates 14, 15. When the inner
control platits cendut sstaps ‘dneouizt pentionsrofu hdldiag akenmhisa3Ritiget inrargiontiel plate
stops its axial movement, and 5 outer control plate 14 will continue to travel, because of the rotation
of the threadédhpogioeB4sohthé operivgsriennietinntiwtiavelrt®6, Haixby Byals from the upper
control plate 15, in the direction of arrows 54 (see FIG. 7). This allows further airflow through the
now open, spacdihpathsifsencsmaiito pdats 1 borgachtly stqretiallpwtosetr¢icostad] plates 14,
15, the tool 42 is rotated in the opposite. direction, to rotate the threaded portion 34 of the drive
element 220kling wlsar 362 e dppesieositeetiptateitons itexiahapyealsric amd outer
plate 14 axially inward, until gasket 31 contacts an outer surface of inner control plate 15 to thereby
clos® the BREEt §8BRhRIgSe 8 1B 1k GRAENBEtR 8 Bhe RRFEARSIS SR A AP Meldiige element
24 will m%;‘(be‘ithe traveler 36 and quter and inner control plates 14, 15 axially until the inner control
plate conta¥is &%rg%@éo%ﬁi%?eﬂpve element 24 in the traveler 36, axially away

from the upper control plate 15, in the direction of arrows 54 (see FIG. 7).
This allows further airflow through the now open, spaced apart offset
openings 16, 18.

10 To fully or partially close the control plates 14, 15, the tool 42 is
rotated in the opposite direction, to rotate the threaded portion 34 of the
drive element 24 in the traveler 36, in the opposite direction. This will move
the travelér 36 and outer plate 14 axially inward, until gasket 31 contacts
an outer surface of inner control plate 15 to thereby close the offset

15  openings 16, 18. Further rotation of the threaded portion 34 of the drive
element 24 will move the traveler 36 and outer and inner control plates 14,
15 axially until the inner control plate contacts gasket 30 and completely
seals off the opening 21.

It, therefore, can be seen that the present invention provides an

20 improved damper for more accurately and positively regulating airflow. in air
filter systems for clean rooms, and also allows for virtually complete shut off
of airflow in the same by the use of two axially movable plates having offset

openings formed therein and which include cooperating gaskets to provide a



seals off the opening 21. It, therefore, can be seen that the present inventiorlé)@vides an é%
improved damper for more accurately and positively regulating airflow in air it regﬁﬁgr% Pglean
rooms, and*&i$824%438 for virtually complete shut off of airflow in the same ByHY&H4R%F two axially
movable plates having offset openings formed therein and which include cooperating gaskets to
provide a WO 02/061346 19 December 2003 PCTM@S01/02935 10 tight seal when the plates are in
the closed position. Those skilled in the art will appreciate that various adaptations and

modificatibigs btied jubetetetipdatpredendd Encholdisednpositivbe configured without departing from
the scope and spirit of the invention. Therefore, it is 5 to be understood that, within the scope of the
appended claimdhpeeinkiRadnmyenarp il capotsia th shatsvepéeifc alilages tidpedanstein. 19
December 2003 WO 02/061346 PCT/US01/02935 11 CLAIMS What Is Claimed Is: 1. A damper for
an air flowSdtipationsRtdhedd i Hascibashnisdenrriatb dinrants stase parsanégntrotiplates
supported from a supporting surface having an airflow opening therein; each of the plurality of
separate g@%lpbg@&am%g%|m§"§y%pe and spirit of the invention. Therefore, it is

5 to be understood that, within the scope of the appended claims, the

invention may be practiced other than as specifically described herein.



offset apertures formed therein; a first sealing means between one of the pltfgi'gs\égé 9 pigtes
and the supporting surface around a perimeter of the airflow opening; a second sealing means
between th&RIUFAR¥F control plates around outside perimeters of the plurdfily GP&EESapertures;
a plurality of spaced supporting elements secured to the supporting surface having the airflow
opening therein; the plurality of spaced supportingl élements passing through one of the plurality of
control plates; and a drive means for axially moving the plurality of control plates toward and away
from each other and the supporting surface, GIcAINES\nd diffuse the flow of air through the
airflow opening. 2. The damper of claim 1 wherein the drive means includes a rod having a

threaded ﬁgdar%efg E)lté‘a.tlla}{)%slesgured in the airflow opening. 3. - The damper of claims 1 or 2 wherein

the supp d of an air filter module for a clean room. 4. The damper of claims 1,
2 or 3 wherein the plurality of control plates include an inner plate and an outer plate, with respect

to the supporting, § er }gr%cgfgq%‘%gggn%%{?ﬁg?{gp&gt@ige(aﬂ%)ﬁ@#ng% 12 5. The damper

of claims 1, 2, 3 or 4 wherein the first sealin s and the second sealing means are gaskets
cooperating Witﬁ]ﬂffeq@mgmyigcludes a plurality of separate control plates supported

from a supporting surface having an airflow opening therein;

each of the plurality of separate control plates include a plurality of
offset apertures formed therein;

a first sealing means between one of the plurality of control plates and
the supporting surface around a perimeter of the airflow opening;

a second sealing means between the plurality of control plates around
outside perimeters of the plurality of offset apertures;

a plurality of spaced supporting elements secured to the supporting
surface having the airflow opening therein;

‘the plurality of spaced supporting elements passing through one of
the plurality of control plates; and

a drive means for axially moving the plurality of control plates toward
and away from each other and thel supporting surface, to regulate and

diffuse the flow of air through the airflow opening.

2. The damper of claim 1 wherein the drive means includes a rod having

a threaded end held rotatably secured in the airflow opening.

3. - The damper of claims 1 or 2 wherein the supporting surface is a hood

of an air filter module for a clean room.

4, The damper of claims 1, 2 or 3 wherein the plurality of control plates
include an inner plate and an outer plate, with respect to the supporting

surface.



circular, and the offset apertures are triangular shaped. 7. The damper of claims i

wherein the"fil&44d4hs includes a non-round internally threaded traveler By ¥A#Stgh
matching non-round apertures in the plurality of control plates. 8. The damper of claims 1, 2, 3, 4, 5,
6 or 7 wherein there are two control plates and an puter of the two control plates is supported on
and secured to a traveler forming part of the drive means. 9. The damper of claims 1, 2, 3, 4, 5,6, 7
or 8 wherein the drive means includes a rod extending through a sealed opening of a hollow divider

of a clean.room.filter.element low actuatign of ' ing tool from a
clean roo%’sideqtf)l??h%aﬁ}%gre él8ﬁ°§éﬂ%.irbr% gaﬁé@&%ﬁ%@%@r% ge%?%)%;r‘%g%v%éer%rg the drive
means indhedeecanddskhaling mtabaduy gasketscoppetatingitvith theplalsalityesided non-round
traveler p@gﬂﬂg}pgpd%ggmatching non-round apertures in the plurality of control plates.

control plates. 6. The damper of claims 1, 2, 3, 4 or 5 wherein the plurality OE_B%UO(LZ,#ate g
Ly 20
, , D 0r6

0. The damper of claims 1, 2, 3, 4 or 5 wherein the plurality of control

plates are circular, and the offset apertures are triangular shaped.

7. The damper of claims 1, 2, 3, 4, 5 or 6 wherein the drive means
includes a non-round internally threaded traveler passing through matching

non-round apertures in the plurality of control plates.

8. The damper of claims 1, 2, 3, 4, 5, 6 or 7 wherein there are two
control plates and an outer of the two control plates is supported on and

secured to a traveler forming part of the drive means.

9. The damper of claims 1, 2, 3, 4, 5, 6, 7 or 8 wherein the drive means
includes a rod extending through a sealed opening of a hollow divider of a
clean room filter element to allow actuation of the drive means by a

cooperating tool from a clean room side of the filter element.

10. The damper of claims 1, 2, 3, 4, 5, 6 or 8 wherein the drive means
includes a rod having a threaded portion cooperating with an internally
threaded non-round traveler passing through matching non-round

apertures in the plurality of control plates.





