| NTEGRATED CONTAI NMVENT SYSTEM BACKGROUND OF THE

| NVENTI ON Field of the Invention [0001] The invention
w@eoenzi3By relates to a contai nnent housi ng harRCTYS2006/016398

i ntegrated danpers. The invention also relates to a

cont ai nnment housi ng having an integrated filter |eak

scanni ng nmechani sm Description of the Related Art

[0002] Figure 1 depicts a conventional containnent

system A conventional contai nment systemtypically
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housi ng section, an upstreamtest section, a
downstream test section and rotating vane-type
BACKEROUNDOF AHBR ENVYENTIONSO! ating the systemfromthe
_upstream and downstream ductwork that the systemis
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hayjag madntagrated filsr leak spanninghpeckariga. t he testing and
ot her conponents of the contai nment system The
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sealed air-tight during system decontamination and/or filter servicing.
Transitions are disposed between the bubble-tight dampers and the testing and
other components of the containment system. The dampers may be bolted or
welded to the transitions.

[0004] The upstream test section is for the introduction of a challenge
aerosol upstream of the filter components and for the measurement of upstream
challenge concentration. Conventional upstream test sections typically include
baffles to achieve adequate aerosol mixing such that testing may be performed
to ANSI, IEST or other standard. The filter housing sections may hold one or
more prefilters, intermedia‘;e filters, HEPA filters, HEGA filters and/or other
filtration components required for the specific application. It is contemplated
that the filter 104 may be a panel! filter, v-bank filter or other type of filter

configuration.



and validation of the HEPA filter(s) to determ ne the

| ocati on and size of any leaks in the filter(s). A bag
wowaoh/ogizayes (not shown) is generally coupl ed POT/ESHN06016398

flange of the scan test section and utilized to

position a probe during testing of a filter disposed

in the filter housing section. [0006] This
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SUMMARY OF THE INVENTION

[0008] Embodiments of the invention generally provide a containment
system having integrated bubble tight-dampers. In another embodiment, the
containment system includes an integral auto-scan mechanism disposed in the
housing of the containment system so that a filter element, disposed in the
housing, may be leak tested without accessing the interior of the housing.

[0009] In yet another embodiment, a method for testing a filter disposed in a
containment system includes challenging an upstream side of a filter element
disposed in a housing of the containment system with a test aerosol, and
automatically moving a probe disposed within the housing to obtain samples for
leak testing.

BRIEF DESCRIPTION OF THE DRAWINGS



BRI EF DESCRI PTI ON OF THE DRAW NGS[ 0010] The

acconpanyi ng drawi ngs, which are incorporated in and
w@omnsgesas e a part of the specification, schene€T/Tsi00§016398

illustrate the present invention, and together wth

the general description given above and the detailed

description given below, serve to explain the
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| ti.ple bolted or welded connections of individual
may De, tﬁlﬁgd In a containment system.
[0020] To facilitate understanding, identical reference numerals have been
used, where possible, to designate identical elements that are common to the
figures. It is contemplated that elements of one embodiment may be

beneficially incorporated in other embodiments.

DETAILED DESCRIPTION

[0021] The present invention includes one or more of the following features:
o Filter housing(s) and test sections incorporated into a single housing,
thereby eliminating potential leak points such as multiple boited or welded
connections of individual sections.

. Damper blade and sealing surface are integrated into a containment
housing as opposed to being a separate damper.



Danper bl ade and sealing surface are integrated into a

cont ai nnent housi ng as opposed to being a separate
waolarpeeid3Panper utilizes the body of the cont aPeTER1006/016398

housi ng as the external pressure boundary, as opposed

to a separate housing such as the barrel of a danper

(such as shown in the conventional system depicted in
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damper. Whereas, conventional systems utilize separate dampers and aerosol
injection housings.
. The combination of the aerosol injection ring design and position relative
to the damper, the design of the damper, and the location of the damper and
aerosol injection ring relative to the inlet of the containment housing comprise
n “integrated system” that typically consists of several individual components
welded together in series (e.g., a damper, and test section). This integrated
system reduces the overall length, installation costs, manufacturing costs, and
the installation space requirements as compared to conventional containment
systems.
) An integrated autoscan mechanism is provided in the housing of the

containment system. This allows filters, disposed in the containment system, to



system reduces the overall length, installation costs,
manuf acturing costs, and the installation space
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systens. An integrated autoscan nmechanismis provided
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collars 116 includes a sealing |ip 112 extends
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danyrer 118 may be moved to between a first position that sealingly engages
the lip 112, thereby preventing leakage through the collar 116, and a second
position spaced-apart from the lip 112. The distance between the damper 118
and lip 112 may be set to control the rate of flow through the collar 116. In one
embodiment, the damper 118 has a generally conical shape that remains in a
fixed orientation relative to the dampers open and closing motion, which is
axially along the centerline of the collar 116. Thus, as the damper 118 remains
facing the flow (e.g., the face of the damper is maintained at a right angle to the
flow) through the collar 116, a uniform air gap is maintained between the
damper and lip 112 of the collar 116 resulting in uniform air flow distribution
through the dampers full range of motion. One damper that may be adapted to
benefit from the invention is described in United States Patent Application Serial

No. 10/863,629 filed June 8, 2004, by Morse et al..



enbodi nent, the danper 118 has a generally coni cal
shape that remains in a fixed orientation relative to
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along the centerline of the collar 116. Thus, as the
danper 118 remains facing the flow (e.g., the face of
t he danper is naintained at a right angle to the flow)
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inward side (or other portion) of the aerosol injection ring 302, impinges on the
face of the damper 118 as the air stream enters the housing 102, thereby
proving the turbulence necessary to ensure good mixing and uniform
distribution of aerosol for filter testing.

[0027] Figure 3B is a partial sectional view of the containment system of
Figure 2 illustrating an alternative location for an aerosol injection ring 330. The
injection ring 330 is positioned inside the housing 102 and outward from the lip
112. The injection ring 330 is disposed between the sidewall 106 and damper
106. Holes 402 formed in the injection ring 330 have an orientation (shown by
dashed line 332) which directs the spray of aerosol into the housing 102 at an



injection port 180 fornmed through the housing 102. The
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Aerosol, provided to the air streamthrough holes
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Since this area of the housing

system configured for efficiency testing may be sampled downstream of the
housing 102, thus, allowing the distance between the downstream damper 118
and filter 104 to be further shortened. One autoscan mechanism that may be
adapted to benefit from the invention is described in United States Patent
Provisional Application Serial No. 60/675,678 filed April 25, 2005, by Morse et
al.

[0030] The autoscan mechanism 130 includes at least one probe 142 and
motion mechanism, such as an actuator 144. The probe 142 may have any
number of designs suitable for particulate scan testing. In one embodiment, the
probe 142 conforms to IEST-RP-CC034.1 Recommended Practices. The probe

142 is generally coupled by a tube 516 coupled to a downstream sample port



102 no long requires door to facilitate testing (such
as the conventional systemof Figure 1), the Iength of
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no door is required, another potential |eak point
present in conventional systens is elimnated, further
i ncreasing the safety factor of the present invention.
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Application Serial No. 60/675, 678 f| led April 25,

508pmsy beyutilizede et al . [0030] The autoscan nechani sm

[00 0 'W&Q&%a r féf‘?ﬁa a@‘? {ao&%é%lﬁﬁ% Q&h%f?)rﬂi,df)gy actuators

chani sm “such as an prooe

or bthe? mashanisisrsuifabttefor pusitinidgiiecpiobe P42 relativate the filter
scan testlng In gne, enbodi nent, the probe 142

elegusittcl 0k therebrRolifatingsleak tentiobrmchd elsw%/pr ciiftiesrfiy the
acfisfR el o S RAIREA wugort &0 aBfifePhrs gh 174/ AbBing 102

a dovvns ream sanpl e I ne
to hoeaitmoyed GR6. Aheepords 562(nresamtﬁlgaeechtcplpm\mrétleakage from the

nofghe d075 £ e e it 1B, ulsRecisontiioh of Pl Lilaplesfiting.
SubR’ bor@é‘oareTB@rrBhﬂP eavildbles ofie BEftalHMeHO %ﬁ/éiﬁﬁise Gviaflable from

produce isokenetic sanpling at a predefined filter
Camfifavelngsity. It is contenplated that nmultiple

oofince e Ao PRBEE o7, 4 odibierd 1§ ARRIGA%T Minshef S sco

thatamBy i by Wd n IW8)hoiring @ 0at dédctided hemsid]to Tleak test a filter
actuator 144 may be one or nore |linear actuators

insallegainothe §VST@f"hé'|00nWl§'Fﬂ-H| wm.thgmwe‘-fr& 198si ifh@rﬁlﬁ@scan
m%cﬁgpggﬁ;gﬁg étﬁ?lu?&% %tlinéﬂ t es SH Bﬁ&ﬁklf&? ) g&%ﬁon the probe
14D twithin ites hbosmgrmucacthaaﬂmrerﬂtm famyobmer filtereday eaoghned for
ledinctha PEDS 682 Tk D bionabien Ruleabriprgiiechiefdo-sealing face
sed BY RHks! £ahRue fH@motnBﬁ mechanism 844 may be one or more of any
suitable actuator, robot, x-y actuator, a linear actuator, a stepper or servo motor,
a fluid power cylinder, a rod-less cylinder, a chain or belt drive, a rack and
pinion gear arrangement, a ball, lead, acme or other power screw, or other
suitable motion control, motion generating and/or motion facilitating mechanism
suitable for moving the probe 142 within the interior volume of the housing 102.
In the embodiment depicted in Figure 8, the motion mechanism 844 is two rod-
less cylinders 846, 848.

[0033] The first cylinder 846 is coupled to the housing 102 and has a first
carriage 810 slideably coupled thereto. The second cylinder 848 is coupled to
and moves with the first carriage 810. The second carriage 812 rides along the
second cylinder 848. The probe 142 is coupled to the second carriage 812. The



housi ng 102, and may be fitted with a quick-di sconnect

or other suitable fitting. Such ports are currently
w@r@loatsBx on contai nment systens avail abl e frpoT/C82006/016398

Farr, Inc. [0032] Figure 8 depicts one enbodi nent .of

an aut oscan nechani sm 800 that may be used in the

housi ng 102 descri bed herein to leak test a filter

ot f i hklnonai st ooty gpes o or o
fluidhd® SR tens G @ AnouiTe] PUREST §4Bock RPWise: 1B Foshien o the
s g S IBMIIRF be) BoS 8 hSagh o o
Ieab’eorpmmdelaﬁrhla@lsecmmd k:ylmdetr@slﬁ tThwst, bl tcontrobingetheimation of the
carig§sd1Bng & hEmSes 4% el P srIP Bl PorToRei gp 5 the

fack-of el HRGIONR thel ERBRUIASHUSHGWR, Auigt CSHRAS] Im"e838220824 are
motor, a fluid power cylinder, a rod-1ess cyl i nde

proyisgdnbetivesel thed eylinslers §44s I848nanginersn5gede control 'the Jateral

po%{u&i?ﬂ@%&pc?glb%h% lseaf, dlr%?,f]a'r fom <§J¥§fdepc9*4ﬁé S/gfe?'r\f"'loo

|on con Ion generatil

[oog4)d/ o1Semebirdispased iit die Qgstém’fwlnm‘yl Ise utide cetd prowde to the
novi ng the probe 142 within the interior volu ofth
feedbask r@vrw&ler 1er + fetegmitey nbst PAIIPRt o the I “This

I
e e e
otheousesg In @ embodirsent depisteddarfrigurge, 800 sgrnspealdiog, 854, are
S o e, G R SR8 B PSR ey

be Qﬂﬂléé&‘% o%_’t@rnﬁlhée\ﬁhéh QA8 PrBBe SIAPORGINCY | dradefi n&ff%osfﬁbﬂ the
probe 142 is coupled to the second carria

wur‘ﬁgeb@twaanoﬂneownsms 18525 185daand thge conteol|es %ﬁhaélbe@@ pypitted

| ect ly I h f
orSRe Bk SN 2 Bhi o8 "B hil o fued ftaoration
rOLﬁm%*st botd (Qiflcdléﬁe th%Cm@@eq:Qfsitlo@gﬁlI@ﬂn@ a Rncwntdrcddlcadaﬂeyj rate of
selectlvely applying air or other flujid to at

praherayale Bhe PREDE SRRl TARDE detemminedesmalicall: calculated
ba%@@t of Okﬁé\w ngsﬁmé e%ln e%stéé%oii%'iéd s c8iffol ﬁ&l@l Rér‘é‘?neters

e se |ver positioned to sca
(/ec ap&assﬁré hmltﬁm*let and/orrratehef élntnbpasmng througin cbhiuoldllnes 848,

trol nes, 822, 824 e provided between the
85@3@”‘”@5%"8’%" m@%”%ﬂe%orts 502 to control the

oo, S9ThE4 TSR GRL DB Bkl 952 (5680 cisposed i tre
housing 102 to obtain a metric indicative of probe position. The sensors 852,
854 may be an optical device, a proximity sensor, a rotary encoder, a LVDT
transducer or other device suitable for determining the position of the probe
142. In the embodiment depicted in Figure 8, the sensor 852, 854 are LVDT
transducers wired to the controller 506 through the ports 502.

[0036] Returning to Figures 2 and 5, the housing 102 generally includes a
door 520 that may be utilized to sealing close a filter access port 522. The door
520 generally includes a gasket 524 that may be compressed against the
housing 102 to seal the port 522. In one embodiment, the gasket 524 is
compressed by a locking mechanism 526, such as a knob disposed on a

threaded member. As the housing 102 only requires a single door or access



[0034] Sensors disposed in the system 100 nmay be

utilized to provide to the feedback controller for
waledoenmsss ng t he position of the probe 142. ThPGT/US2006/016398

information may be utilized to confirml|eaks, or to

test filter leak repairs, anmobng other uses. In the

enbodi nent depicted in Figure 8, two sensors 852, 854,

pottrfer sictessihg the dotatiop bt e ﬁ@ﬁs'hbrﬂ}ﬁl fe.5n %o‘i’élgttﬁe Fér LRcess
r OVi de information that may be utilizéd to determ ne

po )t Hlee pHBYer pi pofentiah leakopeint Arerstinipyzed tosplahhthe single
doW’ Irthﬁ él‘gﬁﬁg éc{ﬁ \&8@% af:ﬁ%ﬁéaﬁgzéir %gﬁaﬁéqh%cﬁr%@?ng a more

rolzLahsamdsr%Eme ékﬁﬁammerhesysterh iagecbrnpareal tobedHviePional systems.
A R q[r to culaésthe probe position utilizing
sdhR cFapatus o ihe hapar /ehesppgied wik dhe useef spatnment

systeméCboRfies Y iMGedsd e&&’\% ?ﬂpb%étéfhlsl ucga lfh@‘tiﬁ%ntion

based on known or esti nmat SSOCI a
degwittacbherdinihavpgy animitrézad (elmc potfential wilk becomura weudselty for

prortﬁétﬁ tsghrﬁppg ? Sﬁ'gg hrou n ng.tg%ﬁng lntlhgﬁ t?gi?utlhzgg) these

systghedi ment, the sensors 852 854 are disposed in the
housi n 102 to obtain a nmetric indicative of probe
[003@si t |(8><Pﬂt'nﬂﬁ'@9 e rrfer fo E@ress&am)ﬁ lsebagn rlogt53£hblrcumscr|bes

d
i R P LY DPO A 3RS RE MR @ boc
(optibaalhwiithi gloves) 5326\1\9;/ @@Gutihéad tb Refnboe SmBIRsH éﬂ%@ss the interior
{il_'e i ct ed in Fiqure t he sensor 852, 854 are

A 82\gsridpw tF‘ meear&ofrhr%memoosm emﬁ@sugg ﬂuel interior of

thepig%dss?rﬁ q)’Q’?_gshgeng]kn Lg|é1ni: fgg ba or’s%éjogp‘ﬂa§CT'Rﬁ§ g durther
detatliin UzﬁedtSiamﬁPahegt Nboé;ﬂsiﬁ) %64.t er acEetssserzr: h5t22

| | a, gaske at _nmay
00350 oo B G 5 dreefalycSerlod ekl saslig dece RO SiRosed
in &%Zhodﬁngrﬂ@ﬁ”’q’ﬁg'é&ﬂﬁg thbe %ﬁslg%ou%?é'q('té tﬁé"ﬁah%ge?oz in a

i ng nechani sni 526, such nob di sposéd
maanehﬂeaatof@dcerﬁeabeﬂowmg thheudto the ngusmg wlmssdqmugestm filter

ort f he interior
105 o3 R Bhind s 58 RS aacing o
fluigeehl fotted nhe frapfgdef thef filet®at | Rlis b&%nﬂﬂ’ét@ﬂ tﬁé?the sealing
mnimzed to solely the single door, the 12 housi ng

facg ) Meayide antpnase fosesrating: Boﬁ%Sketthamqmgootmrncg)rdjgurat:ons
su1fé‘BTeeer°s%‘éﬁﬁg ik 1 EhEHY Lg M& system as
conpared to

convent I onal " Syst
[0039] The housing 102 also includes a biasing mechanism 552. The

biasing mechanism 552 generally urges the filter 104 against the sealing face
550 to ensure no by-passage during operation. In one embodiment, the biasing
mechanism 552 is a linkage clamping mechanism which may be move between
a position that releases the filter 104, and a position that biases the filter against
the sealing face 550. It is contemplated that other configurations of a biasing
mechanism 552 may be utilized that are suitable for holding the filter 104
against the sealing face 550. One contamination housing that may be adapted
to benefit from the invention having both a biasing mechanism, bag ring and
filter access port is a FB HOUSING™, available from Camifil Farr, Inc., located
in Washington, North Carolina.
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As the critical nature of the hazard | evel associ ated
Wi th the use of contai nnent systens continues to
w0 p@rmase3 contai nment systens, such as the i NRENUSNG6/016398
descri bed herein having mnimzed | eak potential, wll
beconme a necessity for protecting technicians and the
areas surrounding the labs utilizing these systens.
[o00j037] Figure irndepigtst anetbee embwdimgot et a2centdinbnert symtem 700

j Ng. 53 [ Cl ] t filter .a ort 2. The
bR GHERES (TRt ing e ERBRERT 3488, 706% geterally
sirfitgrttb ahalsystenh (o Fidjwree D-6 Sexcapt WwHegeint thel Strh 7 0EeNRles a

and/ or access the interior of the housing 102 as know
secpnqd RECEFS PoNth @2 mithnbao fipe R4 & srepmimsiate treanusl testing of

i . " -ip. _baq- N
thé Affe" 0% Wiihg AFTBAfoN StBRNIMGIAchEE: Liling B2 &af i gloves,
suclats e Nag 5824&hvaGih Figdas88] The filter 104 is
o' et RSB el e85 Bl e
préviGed Bt RS A0 iHsBartidl e ittiohh toJeQﬁF ?ﬁzeea?rﬁd cBEP%@%ared to

through the housing, to pass throug ter
converdiomak neonfainement tdysteseal i nilofemver550mbedimdntsf daving an

f [ fluid | o f d in.af f.
o8 QRN i Snbbi e b b Rl L8 Rolon (o.
opbAfionaPbozlivn et el fimd dfetO kit cAbI BEnéh 98HMRY) - witHBU Bpening
ot her configurations suitable for seallnggthe filter

the dousing: REdhexReSiad 1the. afegodoynstieamoetithy filter W #he risk of
] : a bi asi ng nechani sm 552. The bi asi ng

Cohgﬁﬁggﬁ§h1552 generally urges the filter 104 agai nst
the sealing face 550 to ensure no by-passage during
operation. In one enbodi nent, the biasing nmechani sm
552 is a linkage clanpi ng nechani sm whi ch may be nove
between a position that releases the filter 104, and a
position that biases the filter against the sealing
face 550. It is contenplated that other configurations
of a biasing nechani sm 552 may be utilized that are
suitable for holding the filter 104 agai nst the
sealing face 550. One contam nation housing that may
be adapted to benefit fromthe invention having both a
bi asi ng mechanism bag ring and filter access port is
a FB HOUSINGtn), available fromCanfil Farr, Inc.
| ocat ed
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i n Washi ngton, North Carolina.[0040] Figure 7 depicts
anot her enbodi nent of a contai nnent system 700 havi ng

wo ndoggessed danpers 118. The a contai nnent SysPENUFTN6/016398
is generally simlar to the systemof Figures 2-6,
except wherein the system 700 includes a second access
port 702 with bag ring 704 to accommodat e nanual

What$¢ clinfeld ishe filter 104 utilizing conventi onal
scanni ng practices using a bag with gloves, such as

the bag 532 shown in Figure 5. [0041] Thus, a

1. ConA%bH%@W@gg%ﬂ%ﬁ’Bﬁ%@éi | east one integrated

darnper I's provi a substantial reduction in

oved dldusiigz having awirfloamrétdpétueonre Mn @dkt airflow outlet
cont ai nment systens. Moreover, enbodinents having an
ape{i8scan mechani smthat enable testing of a filter in

. 1 sty LR O, IRESELARRE ol 10 b an

outlgbaperigrashe housi ng and exposing the area downstream
of the filter to the risk of caontamnation.\Wat i
ol o HE dollb exteRelniir @owesa SRRSO & least one
of tRE WHENSr h\tiEt BPelred: ahgow i nl et aperture and an outl et
airflow outlet aperture; a filter sealing portion

di s@éiﬁobqhble-h@ehdamﬁalg dj@pm@elnigﬂhe Iifwﬂt&img F]amdihpusi.tiemable to
sel@RREl S ndpbhile SRR RS ot or out Fet

apertures; and a first bubble-type danper disposed in

t he_housi ng and positionable to selectively seal the
2. apethepentainreenfsyistare @f slaimnkfurihes copwrisiig: 2. The

co Lapent j t IS NG

ci i S0 SR Seefafo Caboctl MR Riid Hoydlan  the
houdingyegid t he housi ng; and a bag-i n/ bag-out ring

ext endi ng, from,t he haousin nd circunscribing the
2c A DRTABAG. g, SRRBIEBIa e oUs) 8 Sifcumesriping the
acJe@étalﬁ%HuFé?”pr' s ng:

3. The containment system of claim 1 further comprising:

a second collar extending from the housing and circumscribing the
second aperture; and ,

a second bubble-type damper disposed in the housing and positionable
to selectively seal the second aperture.

4, The containment system of claim 1, wherein the first bubble-type damper
moves axially relative to a center line of the collar.

5. The containment system of claim 4, wherein the first bubble-type damper
further comprises:

a substantially conical body.

6. The containment system of claim 5, wherein the conical body further

comprises:

12



a second collar extending fromthe housing and

circunscri bing the second aperture; and a second
whemblozr3sy pe danper di sposed in the housi ng anBCT/US2006/016398

positionable to selectively seal the second aperture.

4. The contai nnent systemof claim1, wherein the

first bubble-type danper noves axially relative to a

cencenical, redlipsbiddicharnishhericdi-or Thendiagfainiment system
of claim4, wherein the first bubbl e-type danper
further conprises: a substantially conical body. 6.

7. The TheriopafiRint SYStERTbOlafh 2illitRer I%lpﬁéﬁ%@lgi he coni cal

body fu er conprises:conical, e

henBsygaerprobe dispasedrinlitmghbusing; and The cont ai nment

Sys f claiml further conprising: a scan probe

a < aBafion infsrBring fispestia e winuctho Fedtanedro displace the
scah proked in the housing configured to displace the

scan probe. 8. The contai nment systemof claim?7,

wherein the scan probe further conprises: an el ongated

: i ' din th
8. o1 onfe: SR ST of AT, TuRBret] db8 e erafeniurther

comprigber ein the scan probe is disposed in a portion of
etween filter sealing portion and the

the housin

out ﬁ@@*%qaqﬁgweﬂabeci ade portion not having any access

or f ; ' :

Cont 5 ReBE SPnle Hopis DB 1! EbBoetd meltBeny: an

aerosol injection ring disposed in the collar upstream

of e dagper. 11 . The_contaj nnent system of claim,
9. 30, TR GPEFRRiiend Sustelm L 6B 1 PYJeir e srar-pisbe, selisposed
in & pRIriBrRloF e MoudRIGOSENekRi m@&au@g' 7 i&?‘é!nagth@toutlet airflow

radi al |%®I nward orientation. 12. ont ai nnen
pol,thedrarien aphhaying fanytaseess potis issategt by doors formed therein.

10.  The containment system of claim 1 further comprising:

an aerosol injection ring disposed in the collar upstream of the damper.

11. The containment system of claim 10, wherein aerosol injection ring
further comprises:

a plurality of aerosol injection holes having a radially inward orientation.

12. The containment system of claim 7 further comprising:

a plurality of penetrations formed through the housing, each penetration
having a first side exposed to a room side of the housing and a second side
coupled to the scan probe. ‘

13.  The containment system of claim 7 further comprising:

a motor disposed in the housing and coupled to the motion mechanism;
and

at least one lead coupling the motor to at least one of the penetrations.

13



a plurality of penetrations formed through the
housi ng, each penetration having a first side exposed

W 200a8/021383N si de of the housing and a second si PBET/US2006/016398
coupled to the scan probe. 13. The contai nment system
of claim7 further conprising: a notor disposed in the
housi ng and coupled to the notion nechani sn and at

14| eaThe eoetaireRSnCHIREINT ddIf TRirferi@nirisigpst one of
the penetrations.14. The contai nment systemof claim?7

f ur@ Hapckanipali inkrge dispasesnitcdhe | housing: iuplrst distvaen the
moliBf et SPHRL BRI Bo RGBT 6, BRoFRS BT Mo the

linkegetwithdut idcd@geevirardhé hoasingge from t he housing. 15.
The contai nnent system of claim 14 further conprising:
at |l east one of a notor, driver or handle disposed

15 out'ﬁhéi Soﬁl‘éﬁwrﬁé‘h’tséywelf\r& PR AP %ehﬁfilgmgrt he

I i nkage through tthe tfirst penetration
conatalleaabnnesgfsa enotof, diiernor7haidie edispadesl ootsidm the housing

andBiRRBlY L R e FpoeiBoudh R ipeiabiatogy ot om of

claim?7, vvher ein the notion mechani sm conprl ses a

r od- Iess cylinder coupled to the housin 18. The
16.conthe meantdingpnt esyséemc phiakaim {7umtheseinc Breprmetiony: mechanism

osed in the housing and providing a netric
furtﬁ‘éP&S’ﬁ) ﬂ%%@of a position of the probe. 19. The

corm aylrmhnhl sotabtomoiuplddaiontha, hd&bﬁ‘g;el n the housing
further conprises a single access doo 20. The

contai nnment systemof claim1l further corrpri sing: an

aer [ sed | e

7outﬂv\2€ cfdn?bhﬁ n@g\?ylfs'té}ﬂ %ld f!s‘a%?hz %Hrhrg#ﬁnﬁﬁg#ﬁgf;&? [mechanism

coropasas arodesmyhndeecmmlesmme"ipMmgm ring further
conprises: a plurality of holes having a radially

i nward orientation.
18.  The containment system of claim 7 further comprising:

a sensor disposed in the housing and providing a metric indicative of a

position of the probe.

19.  The containment system of claim 1, wherein the housing further

comprises a single access door.

20.  The containment system of claim 1 further comprising:

an aerosol injection ring disposed in the housing outward of the co“ar.
21.  The containment system of claim 1, wherein the aerosol injection ring
further comprises:

a plurality of holes having a radially inward orientation.

22. A containment system comprising:

14



22. A contai nnent system conprising:a housing having

an airflowinlet and outlet of the housing, the
whomsiomg3havi ng a sealing portion configured tRCPUS06@16398

an air-tight interface with a filter el enent when

deposed in the housing; a first collar extending from

t he housing and circunscribing the inlet outlet

apeathousingghévingtarbaivhbdwe-inkep endaoytket oditbe dwoeding, thédousing

v 343 B RBEh SORGCh: S pasig anloa Bt bkl ner
eleht¥ht e 8ebcyed iRane Rguadingt ural ity of radially inward

oriented aerosol injection holes. 23. The contai nnent

sysaefinsbfcol amiextermlingwienai thet heusieg cisl cirap@seribingr they inlet

I S di ed outward of the collar and between the
Ou@rﬁpeeﬁ‘&'gﬁ’d a wall having the inlet aperture forned

t hepefirst baBblefihge @mﬁ;&érndﬁsfibséd/ i ¢re dbusingi and Positionable to

further conprising: a sing e selectively seal abl e
selgetivaly sgphenlet pBe@®: BAFough t he housing; and a

bags | i . . ¢ i .

or r 2mer o iboforl And Mkt 2 RoljBo ieEhding &luraity of
radialiyt iaivane otiestesit asrosdl injegtion BBlesnher ei n t he

bubbl e-type danper noves axially relative to a center

line of the collar. 26. The containnent system of
23¢! airRbeantAihRt §¥§teﬁ1 GBI 2bY WP eFARTISE abrSdoNfjection ring is

conprises: a substantially conical body. 27. Thé _
disposedioutward of/theccolir aridabetvezn thiecdamnpet aad a wall having the
. bubbl e-type d er. further conprises a gel-filled
'n@raﬁﬁfw?é&rﬁ‘ﬁg ofil'ai nnment system of claim 22 further

conprising: a second collar extending fromthe housing

and_ci rcunscri bi ng .the second aperture; anda second
24pubBhe-aoptrinagnpsystams@iodlainn 23 fumeampitngind

POS L, iGNAL! Eelbliivist) eELAMBleY &&R5s! BFetR ABE" IHbGgh the

housing; and

a bag-in/bag-out ring extending from the housing and circumscribing the

access aperture.

25. The containment system of claim 22, wherein the bubble-type damper

moves axially relative to a center line of the collar.

26. The containment system of claim 22, wherein the bubble-type damper
further comprises:
a substantially conical body.

27. The containment system of claim 22, wherein the bubble-type damper

further comprises a gel-filled track.
28.  The containment sys‘tem of claim 22 further comprising:

a second collar extending from the housing and circumscribing the

second aperture; and
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29. The filter nodule of claim22 further conprising:

a notion nmechani sm di sposed in and coupled to the
whomgiong33 and a probe coupled to and sel ecti veP@T/US2006/016398

di spl aced by the notion mechanism 30. A nethod for

testing a filter disposed in a contai nment housi ng,

conprising: flowng air through a filter disposed in a

CONd 3eBORA bubbIstyHe danbat HRPosEd an tRE iHoukkg and positionable
i ntroduci ng an aerosol challenge into the ai'r through
to f‘rql?@'Vﬂ){JWfﬁdhgS@@W%ﬁpéﬁu'ﬁne housi ng; and testing the
filter without opening the housing. 3 1. The nethod of
clai m 30 wherein testing further conprises: noving a
29.s c afihgfitremdidsifEosfedainn 22 figrtiearisinmerisidg:. The met hod of
cl ai rr%i 1 vvhehei,n testing further conprises: routin
sanp MEdIofngCharispHishesed inanst epypled fo thimhewsing; an
penghrsid Qé‘uél_@fi 'f@‘éng eldtvEgHidfdced %g.tl‘ee MRItAME R anism.
replacing a tfilter disposed’in a contai nnent housi ng,
conprising: noving a first danper disposed in a

housgi 0.,a.position that provides an air-tight seal .
30.of n%ﬁ%ﬁi gﬁ’ ?ﬁ;mﬂo@s?ﬁﬁf HSOPFRE alfs & &9 tt%g'f?ﬁ@f housing,
corﬁbﬁﬂﬁg,ed in the housing to a position that provides an

air-tight seal of an outlet of the housing; opening an

ac cllawing if thiavoh @ ey glisppsednin;a epatajnmentr housinginstalled in
af%’cfﬁﬂ"i n/ bag-out filter exchange through the access

o,

introducing an aerosol challenge into the air through ring mounted a
collar of the housing; and

testing the filter without opening the housing.

31.  The method of claim 30 wherein testing further comprises:

moving a scan probe disposed in the housing.

32. The method of claim 31 wherein testing further comprises:
routing samples obtained through the probe through an penetration
formed in the housing.

33. A method for replacing a filter disposed in a containment housing,
comprising:

moving a first damper disposed in a housing to a position that provides
an air-tight seal of an inlet of the housing;

moving a second damper disposed in the housing to a position that
provides an air-tight seal of an outlet of the housing;

opening an access door having bagging ring; and

performing an bag-in/bag-out filter exchange through the access door.
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