WD 2007/ 021333 PCT/ US2006/ 016398 | NTEGRATED CONTAI NVENT SYSTEM .
'BACKGROUND OF THE | NVENTI ON Field of the Invention [00011 The invention
generally relates to a contai nnment housing having integrated danpers.
The invention also relates to a contai nnent housing having an integrated

filter |eakwsearpring nechani sm Description of the Relgi@ek20¥slo1d368002]
Figure 1 depicts a conventional containnent system A conventional

cont ai nment systemtypically consists of multiple conponents arranged in
series. The conponents generally include one or nore filter housing
section, an upstreamtest section, a downstreamtest section and
rotating vane-t bubble-tiﬁﬂt danpers for isolating the s%sten1from ‘

the upstream a fEﬁRﬁéﬁE CONTAINMENT:SYST ed thereto.

(0003] The bubbl e-tight danmpers are | ocated upstream and downstream of
the filter housing and test sections, which allow the containnment systéem
to be sealed air-tight during system decontam nation and/or filter

servi cing. BW'&ﬁSPH“&?}QFaT%Emﬁég‘QN bet ween t he bubbl e-ti ght danpers and
the testingaqdsthatihrtis@mronents of the contai nmént system The danpers
may be bolted or _welded to the transitions. (0004] The upstreamtest
section is 98] t hdheninventios: Demrerally zeletea) toea (eontaiemenbhoupisg rhavingof t he

filter commaagaley aaflobRl IThe IRERMnCERB! refied/RS'd SRlanfilal! fRfHg
concentrati on: nventi onal upstreamtest sections typically 1nclPude
baf f | es t o havihp @ndntagrataddilier leakscanning weohpnisnah t hat testing may be
performed to ANSI, LEST or other standard. The filter housing sections
nﬁ;hol d one or nore prefilters, internediate filters, HEPA filters,
HEGA fi | t eDesaripfion obthecRelated Artat i on conponents required for the

SDect 11, R e rdghe 8GR o oo el g, > °
containment system typically consists of muitiple components arranged in
series. The components generally include one or more filter housing section,
an upstream test section, a downstream test section and rotating vane-type
bubble-tight dampers for isolating the system from the upstream and
downstream ductwork that the system is coupled thereto.

{0003] The bubble-tight dampers are located upstream and downstream of
the filter housing and test sections, which allow the containment system to be
sealed air-tight during system decontamination and/or filter servicing.
Transitions are disposed between the bubble-tight dampers and the testing and
L - other components of the containment system. The dampers may be bolted or
welded fo the fransitions.
[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 filier housing sections may hold one or
more prefilters, intermediate filters, HEPA filters, HEGA filters and/or other
filtration components required for the specific application. It is contemplated
that the fitter 104 may be a panel filter, v-bank filter or other type of filter

configuration. -



1 WD 2007/ 021333 PCT/ US2006/ 016398 [0005] The scan test section is used
'to conduct manual in-place scan testing and validation of the HEPA
filter(s) to determne the |ocation and size of any leaks in the
filter(s). A bag with gloves (not shown) is generally coupled to a door
fl ange of twe2eummsisest section and utilized to positiRH/S2WpBKE8duri ng
testing of a filter disposed in the filter housing section. 10006] This
configuration for a conventional containnent systemis very |arge,
typically |n t he range of about 130 inches in |ength, and requires

si gni fi cant0%3hce %S%?Stfﬁ?ﬁt'qm§t”éﬁ‘l’§2 FWUCW?@@}&P'aﬁﬁécafaﬁﬁn% ze of
the conpongf Galidakith o ke HEPR' files P b Bét@ﬁhiﬁé f%hé‘ ll&%ﬁoﬁ ta%@'mzé 6f Hh} sina

high material costs, Furthernore, each access door, rin j oi nt

bet ween t heeakn in {hrdiltesigkt Adg wigh gloyes é'mtusapwn)eﬁkgqmraiw COASPPGQdﬁtQal nment
systens ar eyddp!dapge WpOMe! stan! %%sé&i%ﬁ'é?ﬂl Lfiedqs FPotsﬁPéhC ﬁﬁ?beabﬁtg%f

chem cal s, agents, viruses an organi sns, each potentia
represents tastmf@eﬂlteodlsaowlem ﬁiter hoasna@seczﬁpm c bi ohazard rel ease that

coul d exposgydsfchnigl ar;b%f@ﬂ%ﬁ&{ oS conveht ?%{IBPICB& ﬁ"nrr"tYén? %ﬁégﬁ is [VARP7]

Thus, there 1s”a need rove con hivent ving ‘smaller
f oot print large, ftyhicallyain dime craages of vabiotrh 1@Dsmcheq3nm\lel$gthhendysaqemas

0006T " EmpoGtiag SpRe8 IR B BIiBiat? < oSO Frad e B

T S s o e i,
R e e EeRnte FRnE AeceRs SB0f had iAoy P RReh s B S L oe
in the hOU§eoﬂGns maar;iaeerinalalbak @ainedAwdohtuuimaﬁc@s&mga.teh@nemwbmmf of the

housi n 0009] anoth enbod net ho testing a filter
di gp:)sgd |[n|aBS t@ﬁ‘i’ﬂ %‘HPS%@%%@"M{F@%‘SC ?IH'ICF"énqu‘?Q{Sa 'G‘ﬁlg? ?%’éf’m IS| de

of a filteromghsisme! eadhsméﬁlibllléala poiti Siepeasehtst Be sroé afoh e hot&itial em Wi t h
a test aer Oga(%éstro%hlc biohazard release that could expose technicians and/or the
surrounding environment,
[0007] Thus, there is a need for an improved containment system having
smaller foot print and fabrication costs, which also improves the systems

inherent safeguards against potential leaks.

SUMMARY OF THE INVENTION
[0008] Embodiments of the invention generally provide a containment
(7 system having integrated bubble tight-dampers. [n 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 fitter 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



automatical |y noving a probe disposed within the housing to obtain
‘sanples for |eak testing. BRI EF DESCRI PTION OF THE DRAWNGS 2 WO

2007/ 021333 PCT/ US2006/ 016398 [0010] The accomnpanyi ng draw ngs, whi ch
are incorporated in and constitute a part of the specification,
schemat i cal W 2p17)02i833r at e t he present invention, and Qﬁ%ﬁ%%ﬁmﬁﬂ%h t he
general description given above and the detailed description given

bel ow, serve to explain the principles of the invention, [0o0ll] Figure 1
Is a side view of conventi gnal, cont ai hnment sgste 0012 F| ure 2 one

enbodi ment B#1% ¢ aﬂ‘*‘r‘?ﬂ%’iﬁ‘?“ﬂ&’%f’@?ﬂ‘%&v‘i"h‘ﬁh AFR BGPROERE ftute

tight-danpes 5|‘aart[&Qﬁ@]sp@blﬂéﬁt%n?’échéna%cﬂ@rﬂlhs”ﬂatéQﬁé 'p?é‘aﬂint Vrh\%théﬁ arlee
contai nment systemof Figure 2 illustrating one di ment of a bubble

tight- darrpetpgetp@owm] the generabdesceptionrivan ajovecand mﬁetaﬂw@cnpm
cont ai nrrentg?,me%u, Yeryd o %lr?thblﬂEHéiEIééBftﬂg ifVen@ibhernative location for

an aerosol Ynjection ring; partlal top view of the
cont ai nnentlﬂ@:'ylsterﬁl@ﬂfeF‘lllgar%d@wewpf@ug@nv&mlwl coriaimsndisyslem; of an aerosol

[nj ection rhiai 109b FhabBLBARERL G PodhRREOS SKirt Haho iigaRRly a1 nent

syst em of gure 6 depicts a p tion view of a
bag ring cobybbledighbdampershousi ng of the contai nment system of Figure 2;

100181 Fi QUpfiy 0994 5h &3 RN0LNSL 1S TROHIP DouPbt the COLAIERR Sy 6 and

[0019] Figure depicis one an autoscan nec may
be utili zedFigure® |mmhaanglmempdmﬂoﬂmM]e fight{daoiper;t at e under st andi ng,

et ionl AT SN B DS SR YRS o WEHE SRR ettt .
cont enpl at eldgmrbatnhmtneﬂn@taﬁ attérnathee lecmmdfmmtaml ltr@ectbarrmgj cially
| ncor porat Ed 1'5]n Otlpgureef% a pnﬁla Fop vne\n-lr A\‘ %h Dlt:'amment system of Figure 2
lllustratmg one embodiment of an aerosol injection ring;
[0016] Figure 5 depicts a section view of the containment system of Figure 2;
[0017] Figure 6 depicts a partial section view of a bag ring coupled to the
housing of the containment system of Figure 2;
[0018) Figure 7 depicts another embodiment of a containment system; and
[0019] Figure 8 depicts one embodiment of an autoscan mechanism that
may be utilized 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 contemplatéd 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:
. Filter housing(s) and test sections incorporated into a single housing,
thereby eliminating potential leak points such as multiple bolted or welded
connections of individual sections.

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



[ 0021] The present invention includes one or nore of the follow ng

f eat ur es: Filter housing(s) and test sections incorporated into a
single housing, thereby elimnating potential |eak points such as
multiple bolted or welded connections of Individual sections. Danper
bl ade and s®20y2838f ace are integrated into a cont ai REEHB200044¢38% ng as
opposed to being a separate danper. 3 WO 2007/021333 PCT/ US2006/ 016398
Danper utilizes the body of the contai nnent housing as the external

pressure boundar%n osed b aﬁ\?‘/ ar at e, housi ng such as the barrel of
a danper (%uch sn"’ien ody, |°8W§!“"W§th9H§'B€pﬁ9cf’@je¥tﬁ"!af gur e

1). The dapmesure %ﬁhd&k%@opp’ﬂseﬂeﬁd %a%é%ﬁﬁn@@iich Bk &he bafBOs 2T €
attached directl e end of the containnment housing. They are an

i ntegral paf@amper (F'Fﬁi“ asgionas iR fieonysianabsystese denicter an Figure Ak i nt egr at ed

danper el inj nat eg, r
vvelrrged connnlect I ons 2 i i Qésal}(?ﬁﬁé;s&ﬁ]%h@nper g‘ﬂg{rg%@et ?'%gé s%g%P in the
convent i onaflireoiiy tt@thecmﬁi ottael contamnant Boasing.Tﬁmywmrlntﬂgmi@artmfﬂhms
facing in t@&wtéxmng “ﬁi r@t ream during operation. Thus, the danper bl ade
al so functions as ution plate to ensure conpliance wth:

| EST- RP- 00084. 1 Bemeficialiyotisd intetjréted dampea alithinates Fsterfiat I2RQMHMItS st

airfl ow uniform.t, n r air Wdlst i bution AS 10 Set|0n8
1995 Real {1 PiaBULe/ el pf WEdsl conachons e 8 oRiih, 55 Jle SRitRer

Section 9, #a¥fitidrambivhime@ cohlemtiorkl syisiemi @spidtbe®inEigarefOr 1 nt er nal baf fles
and.space for mxin thereby allowi ng the housing to be shortened. The

deési-gn and focat Therfamper Rladggemans fﬁﬂn%@tth%wlqtlaﬁgs @My GG oRaratiosy osol

is injectedphgy Otrbh%am?ﬁh M8 Catby ﬁhétl&@”h@%&t'ﬂb@&&h dlae il etsufd! | ar of
the upstream arrper | ocation of the aerosol injection ring relative

to the danPnpliancewty e'EStTH%PﬁéE%bﬁ‘orda@'mlbtemioan'tmamdéy B T-Rer
downst r eam éboﬁé‘@ To‘ljaémlﬁ{}v ul{RSHRG SandPG YR ARBIbuTYR L 54 AYME INRoSEPar at e

danpers and. aer
Sectlon 8, 1995 Reaffirmed and/or air-aerosol mixing uniformity per ASME

N510, Section 9, 1995 Reaffirmed. This eliminates the need for internal baffles
and space for mixing, thereby allowing the housing to be shortened.
. The design and location of the aerosol injection ring is such that aerosol
is injected into the high-velocity air coming through the inlet collar of the
upstream damper. The location of the aerosol injection ring relative to the
damper eliminates the need for distribution plates further downstream of the
damper. Whereas, conventional systems utilize separate dampers and aerosol
C ~ 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



i nj ection housings. The conbination of the aerosol injection ring design
and position relative to the danper, the design of the danper, and the

| ocation of the danper and aerosol injection ring relative to the inlet
of the contai nnent housing conprise an "integrated systeni that

typi cal | y woemo/ensssof several individual conponents PeEUSHE6/Q6YEL her in
series (e.g., a danper, and test section). This integrated system
reduces the overall length, installation costs, nmanufacturing costs, and
the installation space requirenents as conpared to conventi onal

cont ai nnebg testagswishaut opaping rand gixpesiag tashoicionn terthendewnsiieam iptesiol ded i n

t he housi o) nment system This allows filters, disposed in
t he cont agﬂeng’fk]t?{"z@‘é?@%%@b 4 WD 2007/021333 PCT/ US2006/ 016398 be tested

Wi t hout ofgea?l ng RigdresX sastonjrinmentsysieam$0Q havingdintégvated dempeisiti8ri or  si de
of the fi ' | e 20 L aJ : 00 havin
I nt egr at egﬁeggonrgg'ﬁ?eﬁgy&g%}ﬁ?%c@ﬁg ggl‘ |ﬁ%§ﬁq&§%s§§%'%%g’hgrﬁ§§%w%cl udes ag
housi ng 1ddswaifiter sleadenhgl fiiter 104 trereinf in ore embedienent, dhe holiding 10D 4
t herein. | e i i . inecl m 108,
si dewal | s'h%g&t 8?’%?‘0@%@6%@%?@@%@%? ﬁjgﬂfd: '#F%iq'%gﬁggghg?%%ml | s are
S hpwnz)I anﬁdaﬂall@mrékhonvﬁhandnlauep !1@0.1]9‘2% Im;alsibg 1Datma'\yplaéi mbri'&aiemfﬁo&nyd
sui tabl e mater,i such. as astic e ass, , stainles teel an
o1 i num S stiaBle, P aE Sy dh B bafiin, SboEISs AT IoR SLah Ga AHTE ! ot ed i n
Fi ?grg 1, ?mb@g opﬁrlts@tta%leanatsﬁaigwgﬂa lttve éﬁhﬁo@iméntb at@pi&ttb_a ilﬁlrFleﬁ'@ﬂ% itﬁw0:15| y
ed into, a gl, u ing a substanti y. rectangul ar

ape. (OBSEM ABPorRewERh I End n AT pEP eoutUaRY Biifec, M, i gur e 3.

t he housi peusingCR2 Rlintfle susbntRNprebidhgtiapBesRd around inlet and outl et

apertures 186, 188 forned in o?pom ng parallel sidewalls 106. The
col | ars 10823khr e Refgrmingypgditionsiiy e the secional yiews 9f iHigwre o, dheiBoksing 106 to

facilitatend heleWohrsa 16 §i8posetingbund Intt Bndt SLaeeBpéiases i18be8d 04
di sposed in the contai nnent system 100. The collars
formed in opposing parallel sidewalls 106. The collars 116 are sealingly

coupled to or formed in the sidewalls 106 to facilitate the flow of air (or other
fluid) though the filter 104 disposed in the containment system 100. The collars
116 may be sealed to the housing 102 by a continuous weld, caulk, gasket or
other suitable seal. The collars 116 includes a sealing lip 112 extends into the
interior volume of the housing 102. | ,
[0024] A bubble-tight démper 118 is provided in each collar 116. The
- damper 118 may be moved to between a first position that sealingly engages
C 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) thrdugh 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..



116 may be sealed to the housing 102 by a continuous weld, caul k, gasket
« or other suitable seal. The collars 116 includes a sealing lip 112
extends into the interior volume of the housing 102. 10024] A

bubbl e-ti ght danper 118 is provided in each collar 116. The danper 118
may be novggladogeisssween a first position that seal i ngoy/ustgagess the |ip
112, thereby preventing | eakage through the collar 116, and a second
position spaced-apart fromthe |ip 112. The di stance between the danper
118 and lip 112 may be set to control the rate of flow through the

col lar 1lggagn Oﬁﬂheeﬁmﬁﬁﬂiﬂ@ﬁt depidied farpere 4,1Reengeroemenaliys goni cal

shape that remains in ixed orientation relative to the danpers open

and cl osi A8-fi¥eE sk Wl fé’H“P% at 4k aPIelsr 6hg Rt Opdkrthatnteleativeliie col | ar

116. Thuspr@me&@%mﬁgmkb& waa@bﬁg%a eﬁwmaemﬁenle %ﬁ(ﬁn%fromtth@ face of
t he danper is maintained at arllg‘;t angle to t rou

col | ar 1160using, ;3 endiersallagais.i § rﬁﬁ%ﬁ‘qee@aﬁa%wntqmed @amﬁg‘ﬂe and |ip
112 of t h@orﬁ&il' @f lpéoWalr ﬁ?HJ néghgﬁcélrb r‘o&ﬁ&ﬂ%%ﬁ# ! Qan L\ 'vgn‘?étloﬂg t hrough
range o to

t he danpers full tion be adapte
benefit fihereafhéhe rgrimapbe @ abmg@emyhre&hﬁneeae&qt e&wepama;amal

coPhoce! oS08 ey SRS P e Bl s 2
Fi gure 3, Attroatiefyp er bulitge-tigill sesb snay begfeiméd bl edgasiet lor biferfsvitalidel at t he
z;;: et e g Pkl L B B U 3R RS o
ol | ar 116ystdrhel0plio bedsdlatedifioal theahyts (net shotvah deupléed to thel aotler 118ni cal ,

chL B0l R Rk Dt Rl o R gl o
material afdfot thelfitef P04 selrema¢ecel )As&l%iﬂamgertm idanmegratdd. Girdotly tirkte
by s gasikdie BRohD2SidH) Eneers Ardior REPBED RSO B8l | v an
i nterior ¥RdwiR 9B coRfertRRbPSyHER depi §ﬁé§tn¢Fi6gh9&1§ GnfdfipleSedidpeenfidiom t he
ducts (not shown) coupled to the co | ar

points are’eliminated, increasing the inherent safety factor of the containment

system 102 to inadvertent leakage and possible release of contaminants.

[0026] Referring additionally to the partial top view of the containment

system 100 depicted in Figure 4, an aerosol injection ring 302 is disposed in the

collar 116 upstream of thé damper 118. The aerosol injection ring 302 is

coupled by a tube 304, sealingly passing through the lip 112, to an aerosol

injection port 180 formed through the housing 102. The aerosol injection ring
C/- 302 is positioned in the high velocity flow of area defined by the collar 116.

Aerosol, provided to the air stream through holes positioned on the radially

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.

[00271  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



In this manner, the interior volune of the housing 102 may be

‘decontam nated and/or the filter 104 be replaced. As the danper 118 is
integrated directly into the housing 102 wi thout transitions and/or a
separate danper nodule (as shown in the conventional stem depicted in
Figure 1), M920072833 eak potential points are elim naf‘ USZE A% ng t he
I nherent safety factor of the contai nnent system 102 to inadvertent

| eakage and possi bl e rel ease of cont am' nants. [0026] Referring

ddi ti |
depi ct ed 1 el PSR, \darh 8% derfeiy o8 PRSI BB« ne
col | iar dléG dpﬁﬁtm difie thigh vimm‘graulﬁcﬂu Zbhe C?gﬁmﬁb?tr\]”eemembllulmnz ragd302 i's
e
cerosol ) npaPRoToTeS BRehBY a8 ol Of AU el ing Sedian 16 B os
I nj ection rthaytheXdplay exrﬁrtg;sﬁmbholeedmzmldakethblhgh12el ocity flow of area

defined by the col 116. hr ough
ol o5 pos: t GG o esseoRapERPS of Mpiosh iRt incido,5 SRRy B ' he

aﬁr osol i nj ERjuren mmghﬁw r<]:1emasm~t|rge4:t cmn;tliaac% fwitte HST-RE- ﬂeomaﬂbﬂow as

the air streamenter e ho ving .t he tur ence
necessary t 8erasel MBITYBUY: rﬂnﬂ {é%rﬁgérﬁédﬁrﬁe érngfF ‘R‘JH”B‘FV Zad for
filter test biflow (&&Mnoﬁlmm@m N§1061 Sb%t'én 3 1995 tR&xffrmad, &INdr éuhe

cont ai nnent s?/st em of re 2 Esl}tlﬁ@c an alternatjive |ocation for

an aer osol osek 'P’B‘H‘gr‘i'mfﬁ @Operﬁ@\ﬂ r'r%’vn tPORIdeaftrmpdd 1 P¥hed

' grde the ﬂ@ﬁééw fSOhtansl Bamf¥@afd fdpane toe mikiRg rdddredTIHE coMiedBbhAN i NG
i s di sposed between the sidewall 106 and danmper 106. Hol es 402

formed in tﬁ@"tﬁﬁh"”@é'f’ﬁ‘ of¥stamsy isRinipated.athesphve allawing nthes RBuFingyto B8shed

| ine 332) Wahsherdld! £€Ecmpdted Wé&%eﬁﬁoréﬁé&ﬁélhméﬁlt@sfelﬂ% housing 102 at an
6 WD 2007/ 021333 PCI/ US2006/ 016398 i nwar d 8 ., toward the

centerline 029he Eigures St@epresueastiondlt apde Pa lﬁhysqc§0n@J| MW eflf itHEo t he

hi gh vel oci d | alledmpr 118.
The ori ent a%:?{rg%hfnaft bﬁ%ag'“?gqﬁdedrg\%ayé?ﬁmgﬁ Hgﬁglly tbp:@jrg BaIalﬂso that t he

spray exiti m?Chhf@Smoﬁ@smﬂE@ec@mS@dtlhéhq heusing 102 to facilitate scanning of
the filter 104 without opening the housing 102. Since this area of the housing

102 no long requires door to facilitate testing (such as the conventional system
of Figure 1), the length of the housing 102 may be further reduced. Moreover,
as no door is required, another potential leak point 'present in conventional
systems is eliminated, further increasing the safety factor of the present
invention. In one embodiment, the total length of the housing 102 configured for
C‘: autoscanning is less than about 55 inches. It is contemplated that containment
} 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-CCO034.1 Recommended Practices. The probe
142 is generally coupled by a tube 516 coupled to a downstream sample port



100281 These configurations of the aerosol injection ring 330 as shown in
Fi gures 3A-B have denonstrated conpliance with, |EST-RP-00034.1 for
aerosol uniformty, and/or. ZEST-RP-CC002.2, for airflow uniformty
and/or airflowdistribution per ASME N510, Section 8, 1995 Reaffirned,

and/ or air- WA xing unifornity per ASVE N510, SBCHI¥ed1639%95

Reaffirmed. Thus, the need for internal baffles and space for m xing
required in conventional contam nation systens is elimnated, thereby

| | owi h ' . , '
cont ai nent 2% el inicfofdne BOBEHEI6E: SRR BD) Sier B SHROLThoRERH
secti onal vparticletourter, iccnipdad todié port 8§96t Eme tektaFiSd0 neayalsdied eounlery
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housi ng 102pro8iicec dsdlenstiar samplingt e & quredefiped 1 filemdedtoneglociqui teds door to
facilitate festi o . th nventional, system.. of Figure 1 t he
ength of eI sthine Bebel, i PRyl el seHcedls, door

i S requi r ed@andri@nber mutiipten samplinge iubep @16t cqupkssietot muitipieo sarepilrigo paits
systens is Nuly teolefSa{rther I ncreasing the safety factor of the

present in {ayPe e enbodi nent, the total |length of the housing
102 confi gupexd) f orTiHe actuateoe dnmimuy Besoneessmbitalineap @utualos,i ¢ Bethators i s

cont enpl at ed that cqntai nmen; system.cqonfjqured f efficjency, testin
oy bo’ s amVethal RGBT St tor RGTLeTR Yebrobs 142 rakivia eS| "

distance begment 104 tisraby fasiasingenictesting.  Cokirdld bhéor LltidsOfobehd ur t her
S tened. One autoscan nechanismthat nm ed to benefit from

0] dapt
the i nvent | BRUAtS" LA RAY IDETONIRIINOHGR Patsb 2 dpined hiouph 44 Besing 102
Appl i cat i onteSgcbittollbe 506 0TRe poRy 802 lateBorfiiglitdd #5predéifideattigeMinsehett  al .

[ 00301 The autoscan nechani sm_130 jncludes at |east one probhe 142 and
mot i on mechBgtsiig, 102, @Rd feahe fited with A quick-dispepnegt s other sufiable fitlipg. any

nurber of degdndperts Wrb ablirferfti9" avdatlé OH dbRtampidht t KBtentd avhilibRNgrom
enbodi ment, the _probe 142 conforns to | EST- RP- 34. 1 Recommended

Practices. GA@filfiahenc. 142 is generally coupled by a tube 516 coupled to a
downstream paipl € Mgiide 8 depicts one embodiment of an autoscan mechahism 800

that may be used in the housing 102 described herein to leak test a filter
installed in the system 100 without opening the housing 102. The autoscan
mechanism 800 includes a motion mechanism 844 utilized to position the probe
142 within the housing such that the entire face of the filter may be scanned for
leaks. The probe 142 may be positionable to leak test the ﬁlter-to-sealing face
C seal for leaks as well. The motion 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



7 WO 2007/ 021333 PCT/ US2006/ 016398 508 defined through the housing 102.
A tester 510, such as a photoneter or particle counter, is coupled to
the port 508. The tester 510 may al so be coupled to the upstream sanple
port 540. The probe 142 is generally configured to produce isokenetic
sanpl i ng atwa2qredssi ned filter test velocity. It is pconsRifsiaded t hat
mul tiple probes, or a probe having multiple sanpling ports (and hence,
mul tiple sanpling tubes 516 coupled to nmultiple sanpling ports 508) may
be utilized. [0031] The actuator 144 may be one or nore |inear actuators,
x/'y act uat pesitionsf tha first cardage Al @ isscantiolesobeselentivelysippiving aigot diepr obe 142

relative tg, (ﬁ B of I'eh%tecfne Qb?@ﬂi%ﬂrgflgeh F&ére@é fqgévlnéé atbb'}ﬂ)slt%ﬁgnftﬂ?est | ng.

Control s an utrlTities uat or roure t'ht ough
ports 502 d@fond@drrlage@d@hstCtmtrCH@dsbyr@lebﬁ\’Zelyapplalngcaittmmﬂ'lerﬂtmﬁo athe ports

P02, ot ot PRkl & RS Edails AR Ra TR, b Bona 18 i i T P2

fitted wt sconnect “or ot her ch ports are
currently ecardagesbd ), &12c the piobeetd2 Bw;tbenselenﬁeely aimlsmoﬁedmm sCamthd Farr,

Inc. [0032 depi f S ni sm 800
that oy bEohRdhf fomd it SrBaEIR TR huf soBfef 15 822,24 4R
filter i nptosideedetweenhthesgydinders 1846, 848 andtpodip 5020ty tdvetrdh dhis llatg'a1102. The
aut oscan nechani.sm 80 l udes a ti.on _nech ) 4 ut|I dto
posi tion tRA%® 'tfﬂ”ooé e&rgge\hﬂ? ©fran H@?ﬁ'?ﬂg"&%ﬁ ‘??15%#‘?}?8 t&m e face of
the fi Ikt er ooxgy be?a}samdpd@u in ltmkystenT heo malqt!% dtmzedraypdmdpas ittie gﬂabl e
eak te ilter-to-se al fo a S e
i'on nec%&ﬂé’%ﬁ%\ U e dﬁﬁ‘é Q(TEPI, g’},yOf 5%?9138%3 ﬁhﬂﬁ r obot ,
X-y actuat pformatidr maﬁbeaﬁhz&d o' confirns 1R, &Ir t@tesﬁﬁltéerélDEéifaars émé qul d power
pi ni on

O pEshesT7 5 oBoGimant dSH e eI il stiors S50 B B
sui t abl e k@ seaﬁtfcmbr 50@%@0%@%%@@5@9 t3 pidvide imémm@ﬁaﬁatl rhay@t i ng
mechani sm suitable for novin robe 142 within the interior vol ume
of the houBf Aglizego determine when the probe 142 is in a predefined position. the
wiring between the sensors 852, 854 and the controller 506 has been omitted
for the sake of clarity. The sensors 852, 854 may be utilized in calibration
routines, or to calculate the probe position utilizing a known or calculated rate of
probe travel. The probe travel rate may be determined empirically, calculated
based on known or estimated rates associated with control fluid parameters
(i.e., pressure, volume andfor rate of fluid passing through control lines 848,
850) and/or by direct measurement.
C [0035] In another embodiment, the sensors 852, 854 are disposed in the
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



I n 'the enbodi nent depicted in Figure 8, the notion nechanism 844 is two
"rod- less cylinders 846, 848. [0033] The first cylinder 846 is coupled to
t he housing 102 and has a first carriage 810 slideably coupled thereto.
The second cylinder 848 is coupled to and noves with the first carriage
810. The swomuet/2ts3 i age 812 rides along the second RGAVSINEOIGAZ. The
probe 142 is coupled to the second carriage 812. The 8 WD 2007/021333
PCT/ US2006/ 016398 position of the first carriage 810 is controlled by
sel ectively applying air or other fluid to at |east one side of the
first cyli a@é?ormesmm igteriog ﬁfethﬁd”ﬂuﬁlngnm?f(etQmeSO'%'ééhﬁlﬁ"%faﬁqCE&ge 812 is

control | edyky 588, gqéh\‘fl @bdr @f%téﬁtlaﬁlljﬁ 50@5 afgaﬁ{m{z{e&ws&%f& t one

si de of the secon nder 848 contro n of the
carri ages 9@, the112 h@%nq)e@mﬁewma. mtr@epemtretms\/muy m@\yﬁmg@wmﬁt 0 scan

the face Rpykivend tdi dl%@(e cohfélﬁrﬁ%t%gggl&' 8 né}éa g %Mé'n rgﬁ?%gét%}nsl i nes

822, 824 are provi tween th rts 502 to
cont rol t hAs the eitighl natucs af itmhagard leyelmsab@atpdszhrthe hlées:tamntahrr@@t ion f.rom

out si de_of ofuians YSAMCROR, 11o003 400 BaAGHS ol aNOSS bl Iy WP (VARG 100 Ty

be utilized to provi eto ck~co ermnrng the
posi ti on ofleschibeg helain haging Thinimizednleak patential, willybdxmme Blnecessitydfoconf i rm

| eak it K irs, : h . h

embod rent PRSER PiBRra R B AR, afiB NSy dalf Wphd P& ¢

control | ersys@éms.hr ough the ports 502 to provi de information that may be
ilized tg det wh b S tion. th

liring- et 0t ¢rEoRTburl 83 CERRer oy 3. sl B eD shEmiieten

orr} _tE)edt e ﬁltl@ﬁ aseé@s mdrt 52Ar Trhe'nngfﬁeowmmssa Wntlﬂdjﬂalwfdnea bég I i zed in

calibra |o

.ro i nes,, or cal r obe ost on,,ut.
cnown o clPtORall A alpw) b3 fRuie Higar B eRhee Srdftacdeat e i ny be
determ nedoﬁﬁ@ ihousiag 1192 a@&hﬁwhlﬁtl‘fédart bﬁﬂ@dwéﬂibd%ﬁme@émg&hé ibdriAl of at es -
associated with control flujd parapeters gssuéﬁ@/"b | ume and/ or

rate of fl ed9ysdgi s ereraby rPvELes mee-in, %0%4@"‘1 '% e di r ect
measur emenfetail in United States Patent No. 4,450,964.

[0038] The filter 104 is generally sealed against a sealing face 550 disposed
in the housing 102. The sealing face 550 is coupled to the housing 102 in a
manner that forces air, flowing through the housing, to pass through the filter
104. In one embodiment, the sealing face 550 is a knife edge for engaging a
fluid seal formed in a frame of the filter 104. [t is contemplated that the sealing
face 550 may be a flange for seating a gasket, among other configurations
(: suitable for sealing the fitter 104 to the housing 102.

[0039] The housing 102 also includes a biasing mechanism §52. 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 Camfil Farr, Inc., located
in Washington, North Carolina.
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[ 00351 In another enbodi ment, the sensors 852, 854 are disposed in the

housing 102 to obtain a netric indicative of probe position. The sensors
852, 854 may be an optical device, a proximty sensor, a rotary encoder,
a LVDT transducer or other device suitable for determ ning the position

of the prokgedfrdissbn the enbodi ment depicted In Fi guperSszobdismnensor
852, 854 are LVDT transducers wired to the controller 506 through the

ports 502. (00367 Returning to Figures 2 and 5, the housing 102 generally
includes a door 520 that may be utilized to sealing dose a filter access
port 522. Tieé0ldooFigusp@ drmies Anpiper eabadicent ofy 8stantaimpant systemrd§0 be

conpr essed, n 0

enbodi nment , g?ﬂ%r}gg%r%et gg@H&lS %c%nﬁpégsagﬁ%g%gﬁﬁ gﬁérﬂgfor%r)e'(s:&m sr‘r¥526
such as a kingler th hemystervof Rigurdsr2a0edepiontnrein the systerhddisindlgdana onl y
requires a I r 3 016395
port for ac%%cg}g %ngigoﬁnﬁoe%ﬁﬁﬁfﬁg %P ﬂe7 Oﬁ\?ﬁs%g gg%)%ég%emgﬂél 2‘%7"%83{ ft he
filter acc#&ﬂltepdﬂﬂ uiiltZing cbheentlonddeacamﬂng)ptashmamih@akquivith glaves,

m nimzed tgﬁﬁt“:"%)ﬁﬁ??ov. %Wn ﬁg;r%gé& the 12 housing edge welds, and the

penetrati oR robust and reliable contai nnent
system as qnnnrpar etfhag a:mntemmeohsystenyha‘emg;at leAst driecintegrated dampertisr e of

t he hazard | ev SS0CI te Wi Lh the.use of containnent st e

cont nues. PR BACEE & siPaithiil pAyf i verdf B2 A Rist oFVEVENOn

Slescri bed loemmﬂoﬂs&xmgﬁamménﬂ 3ysﬂerh£ak Niareever) aémléadudnbnisemlemgg aane?:essi ty

or.. protect tec [ cians an rr.oyndin e l.abs utilizing
ese systa’é{?ﬁg Eﬁ?trﬁﬂ%l? tFB afsearﬁtJ(S"l'—' é@'eﬂq‘&‘f?&og €f-pag ring

530 cir CUW’éﬁéﬂaE@‘q‘al |¢&aﬁoﬁla{tttﬁé faglcmss QKH tnoSBancﬁF i:‘é%tmgﬁwm’iﬁ@ oEéﬁmg des a

mounting fl an%e f.or a)? czﬁtl onal | oves% é}ge e utilized

to remove 3 85‘3'%&(?@93 ARsiNchthe prsa ‘EW"S("I?@ ghidh d'tﬁ'bﬁo K8EWTi n t he

art. This pBhtBRehatioh. accessing the interior of the housing is generally

known as "bag-in, bag-out', and is described in further
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detail in United States Patent No. 4,450,964. [00381 The filter 104 is
general ly seal ed agai nst a sealing face 550 di sposed in the housing 102.
The sealing face 550 is coupled to the housing 102 in a manner that
forces air, flowi ng through the housing, to pass through the filter 104.
I n one enbodi ment, the sealing face 550 is a knife edge for engaging a
fluid seal forned in a frane of the filter 104. It is contenplated that
the sealing face 550 may be a flange for seating a gasket, anong ot her
configurations C suitable for sealing the filter 104 to the housing 102.
[ 00391 The housing 102 al so includes a biasing nmechani sm 552. The

bi asi ng mgthaamissm 552 generally urges the filter 104 against the sealing
face 550 to ensure no by-passage during operation. In one enbodi nent,
the biasing nmechanism552 is a |inkage cl anpi ng mechani sm whi ch nay be
nove betwgen It re| .the filter 104, and a position

t hat bi a\gg's thg @?ét'yp%gtg% nsrp c'%tnﬁg%s aling face 550. It is contenplated
t hat ot her confilyousiig dvasingf an diiflsi mjet apertianei and 562 outlgt baflowi dutledd
that are suitable for holding the filter 104 against the sealing face
550. One @BRAMYWS nation housing that may be adapted to benefit fromthe

i nvention havi ggjitaps&almgP oM EisFBSERN thBthdedmg betedRdhe friétlfid aaResSS
port is a FB HOUSI NGTm "avai l able from Canfil Farr, Inc., located in
Washi ngt oaperigiesh Carol i na. 10 WO 20071021333 PCT1US20061016398 [ 0040]
Figure 7 depicts:anat I At ai havi ng

i ntegrated dan%e?gpff@SFfﬁgygmkgﬁgé?ﬁh%ﬂyﬁgggféﬁﬁsggcﬁé§%gﬁ%¥gﬁ?yma%
simlar taptharesystem of Figures 2-6, except wherein the system 700

i ncludes a second access port 702 with bag ring 704 to accqommodat e
manual testing@dfrst Hbleity %ﬂamrﬂlwq%ﬂnﬁ @Sng%lﬂﬁ"i‘%ﬁé‘ld Resiton to

pract i ces subfdelPs@An it SRS ciraﬁﬁ§&jtﬁé§i ty‘(ﬁetmgc cdfar:shown in Figure
us t

5. [00417 T , a contal nnment system havi ng |'east oné€ integrated
danper is progisgéednd lcetlahexendisg feratine hbusiedwendi aroumsaibingathie autled and

cost COW%ESgurteg)and
a second bubble-type damper disposed in the housing and positionable to

selectively seal the outlet aperture.

2. The containment system of claim 1 further comprising:

a single selectively sealable access aperture formed through the housing;
and

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

access aperture.

3. The containment system of claim 1, wherein the first bubble-type damper

moves axially relative to a center line of the first collar.
4, The containment system of claim 3, wherein the first bubble-type damper

further comprises:

a substantially conical body.
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conventional containnent systens. Mreover, enbodi nents having an C

aut oscan nechanismthat enable testing of a filter inits installed

| ocation (e.g., operational location at the final users site, not bench
testing) w thout opening the housing and exposing the area downstream of
the filter to the risk of contamnation. 11 CLAIMS 1. A contai nnent
system conprising: a housing having an airflow inlet aperture and an
outlet airflow outlet aperture; a filter sealing portion disposed in the

housing bgt weefyd Nl fhfn s |6 ciaBP el (Wiirdin thd idolcaf U kel ng
from the housing and Circunscribing ?%e inl'et” "aperture; atirs
bubbl e-t ypemg@dsexer di sposed in the housing and positionable to

sel ectively seal .éqfle 'hnl eﬁgj a ertuhe .Ci.rcunscy.i b&)g by the first collar a
second col | ar eNicaigelliRsaidahemISPRetcd! 9f reueing I%Wvscri bi ng the outl et
aperture; and a second bubbl e-type danper disposed in the housing and

positionable to selectively seal the outlet aperture. 2. The contai nnent
syst em of 6¢l ai Tihe contairmeentsyatem of ¢lgim 4 faitheyicomyiséng:i vel y seal abl e

access aperturg _fornmed through . si.nd;., and a bag-in/bag-out ring
ext endi ng fron?tsﬁgn Rg%gﬂap%%g 'h?ﬁ%ﬁﬁ@%??‘%ﬂ% the access aperture. 3.

The cont ai nmeni mestidreMeehakicd Bisposeth it Blenhdliing icbAfigiredtbedisaee dearper
noves axially relative to a center line of the first collar. 4. The

cont ai nnef¢arsPOPem of claim 3, wherein the first bubbl e-type danper
further conprises:

7. The containment system of claim 6, wherein the scan probe further
comprises:

an elongated member; and

a plurality of sample ports formed in the elongated member.

8. The containment system of claim 6, wherein the scan probe is disposed in
a portion of the housing between filter sealing portion and the outlet aperture, the

portion not having any access ports.

9. The containment system of claim 1 further comprising:
an aerosol injection ring disposed in the first collar upstream of the first

bubble-tight damper.

10. The containment system of claim 9, wherein the aerosol injection ring
further comprises:

a plurality of aerosol injection holes having a radially inward orientation.
11.  The containment system of claim 6 further comprising:

a plurality of penetrations formed through the housing, at least one of the

penetrations coupled to the scan probe.
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a substantially conical body. 12 5. The contai nnent system of claim4,
wherein the conical body further conprises: conical, ellipsoidal,

hem spherical or rounding form 6. The contai nnent systemof claim1
further conprising: a scan probe disposed in the housing; and a notion
mechani sm di sposed in the housing configured to displace the scan probe.
7. The contai nnent system of claim®6, wherein the scan probe further
conprises: an elongated nenber; and a plurality of sanple ports forned in

t he el ongat,ed nber, .8. The cont ai system of . cl aim6, wherein the
scan pr obgtzi s EFEISBEEW"P?.M s P?S%ﬁ%tfHéﬁ%roc(?ﬁ?{bﬁ@t ween filter
seal i ng portion mbridisboset! igtthepiubingeand beuplp@ndithe metiorhmachanisny

access ports. 9. The contai nment systemof claim1l further conprising: an
aerosol i @dction ring disposed in the first collar upstreamof the first

bubbl e-tight dafiagt: olPrealitB bty HeBRY 5 4Pkat Ge f @b?e%etr‘éﬂ@ﬁ in the

aerosol injectron ring onprises: ap f aeroso
injection holes having a radially inward orientation. 11. The

panctrati s | SPABARIABACkEXIREP A WaEtar e e Bferwptent hurther

penetrati @gmppiged! ed to the scan probe. 13 12. The contai nnent system of
claim 11 further conprising: a notor disposed in the housing and coupl ed
to the notion awsyhediicahactugtad coupled to the housing.

14. The containment system of claim 6, wherein the motion mechanism

comprises a rod-less cylinder coupled to the housing.

15.  The containment system of claim 6 further comprising:
a sensor disposed in the housing and providing a metric indicative of a

position of the probe.

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

a single access door.

17.  The containment system of claim 1 further comprising:

an aerosol injection ring disposed in the housing outward of the first collar.

18.  The containment system of claim 17, wherein the aerosol injection ring
further comprises:

a plurality of holes having a radially inward orientation.

19. A containment system comprising:

a housing having an airflow inlet aperture and an airflow outlet aperture,
the housing confining an interior volume comprising a first region separated from
a second region by a sealing portion configured to provide an air-tight interface

with a filter element when deposed in the housing;
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at | east one lead coupling the notor to at | east one of the penetrations.
13. The contai nnent systemof claim®6 wherein the notion nechani sm
further conprises: a cylindrical actuator coupled to the housing. 14.
The contai nment system of claim®6, wherein the notion nmechani sm
conprises a rod-less cylinder coupled to the housing. 15. The contai nnent
systemof claim®6 further conprising: a sensor disposed in the housing
and providing a netric indicative of a position of the probe. 16. The

cont al nrent. syStER hus Blhdina HEHE UL HSAUShAIUAT IR ivee 2

si ngl e access door. €Ot ar nime arm t her
conpri si n@era,neaerosol injection ri ng di sposed in the housi ng out ward of
the first collar. g The contain system_of claim rel he

aerosol inj ect? &Fstiu Ble Yopdanres qs§€§“ the ﬂfsdrrﬁg'iof‘ffﬁg efdusing ng a
radial ly b&%r&b‘iﬁf%lé‘éth@fy ?ea]r‘?ne NIt ApbALATENT System conprising: a

housi ng having an airflow I'nl et aperture and an airflow outlet aperture,
the housi ng conkecontycaliariextending freol theehousing asd ircamscribingrtbgiasiet
separ at ed f%{?m a second region by a sealing portion configured to

provi de afP 'tlght interface with a filter elenment when deposed in the

housing; 14 a 4 lsre%anObutﬁmextyﬁearmdmrfd@ﬁmsdm imatei seconad region uas g bi ng
the inlet aperture; a first bubble- danper di sposed in the first

regi on of "NeyRingand pagitianaple [S%§?@P%‘f?é)b$%a'tt69 sulltanefiare: akh| the inl et
aperture; a segpnd 0 'nﬁéctﬁfﬁt ﬁﬁ‘% I?E%o%ﬂ%ttné f'?é’t“r%ggtﬁ]sﬁf‘%&'h'bﬁk'lﬁﬁcéd&)' ng

the outlet aperture; a“seco e danper posed in e second
regi on of havieg a plurality of radially inward onented aerosol injection holes.

20. The containment system of claim 19, wherein the aerosol injection ring is
disposed outward of the first collar and between the first bubble-tight damper and

a wall having the inlet aperture formed therein.

21.  The containment system of claim 19 further comprising:

a single selectively sealable access aperture formed through the housing;
and

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

access aperture.

22.  The containment system of claim 19, wherein the first bubble-type damper

moves axially relative to a center line of the first collar.
23.  The containment system of claim 19, wherein the first bubble-type damper
further comprises:

a substantially conical body.

24.  The containment system of claim 19, wherein the first bubble-type damper
further comprises a gel-filled track.
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housi ng and positionable to selectively seal the outlet aperture; and an
aerosol injection ring disposed in the first region of the housing and
having a plurality of radially inward oriented aerosol injection holes.
20. The contai nment system of claim19, wherein the aerosol injection
ring is disposed outward of the first collar and between the first

bubbl e-ti ght danper and a wall having the inlet aperture forned therein.
21. The contai nment system of claim 19 further conprising: a single

sel ecti velgs seaftridchtAifARNE sPaemt s fairOTIREthehEoMPRsihge housing; and a
bag-i n/ bag- out rlng extending fromthe housngf and circunscribing the
access apert ur & mphon machapisnudispesrd andeaupfediodhmhpasinghandi n t he

first bubble-ty \. [ & . i er.Li of the
first collar. 2oprolREeaBledtB oD FRANPY S AR B RofFEhBcnabRE {1 o:
bubbl e-type danper further conprises: a substantially conical body. 24.
The contai nnent system of claim 19, wherein the first bubble-type danper
further conprises a gel-filled track. 15 25, The contai nment system of
claim 19 further conprising: a notion nmechani smdi sposed in and coupl ed
to the housing; and a probe coupled to and sel ectively displaced by the
notion nechanism 16
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