APPLICATION FOR UNITED STATES LETTERS PATENT FLUID
BLASTING EFFLUENT CONTAINMENT DEVICE Invented by: Dann Earg
TWeOﬁP(gg@ﬁs%plication claims the benefit of prior filed U.S. P¥8W r%zr?é"’“ 89
Patent Application, serial number 60/727,783 filed 18 October 2005, to which
the present application is a regular U.S. national application. Field of the
Invention The present invention is in the field of apparatuses for
cleaning via fluid contact with solids to remove adherent foreign matter from
the internal surfaces of hollow work. More specifically, the present invention
relates to a transportable device for collecting the effluent from the treatment
of conduits with pressurized fluids. WO 2007/047842PCT/US2006/040889
Docket #: DE-247uPage: 2 Background of the Invention In the
petrochemical plant industry, it is regularly necessary to clean various
conduits and vessels to remove any accumulating buildup on their interior
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5 surfaces. This buildup can comprise constituents of the content of the
conduit in addition to foreign matter depositing onto interior surfaces.

.
B hated conduits and vessels often requires shutﬂ)ﬁ:&@g&%@%gsw

associated production line and at least partial disassembly of the conduit or
vessel being cleaned. A typical cleaning method is to use a pressurized and
Dhetatebfivadistream to dissolve or 10 dislodge the accumulation from the,,,.
solid interior surfaces of the vessel. Hydro-blasting is one such typical
pressurized fluid stream cleaning method where the vessel (e.g., a heat
exchanger) is opened at botRashgs el thEthednveidiondro-blasted from one
open end while the fluid effluent, usually still under some pressure, emerges
from the other open end. However, because the liquid effluent 15 can be
contaminatéelthfpettxibandacetielstindiestiyie i fregml tiily nperationtonlisirerious

colle p isposed of as a toxic waste, stream. Often it is not
poss%%gﬂcg)%ginst%%%‘fﬁj%ﬁ 2 %’ﬁeqg%a%cﬁngfﬁﬁ?ér\?e%é’gﬂq%c?%éh\"?gsé‘étFrlor
mustsvefaisas3émbleddiyrtter andpthe intasnaleampanerismevecte annihet,

moreaagﬁlrolpgiiafte site to gt\glgigrm the hydro-blasting operation. This additional

20 diSassembly ARd TEMBYAS B EUBR PaEMpISHER R GsadactsnernAaisated

cost obideitieadingsapettian:dgwyLIshaaiHsafvhin thelsldRhans A PR e

to reduggﬁre numbg& of situations in which It is necessary to disassemble the

vess8l BANGASERHELY (A RE te shsshid s Ysbel bringeleankd. iddtgtisal
has lorgniagagsired asreeis af jhissarekiemhandhag Beap st%?am%@%%%g% or

find splutions to them. For example, Tiegs et al. (U.S. Patent No. 4,9
disc|8§§°&ﬁeafﬁﬁmw&t@h%9m@v@cﬁwa¢dmm frorfacesalishic veastingydro-
solutipgsHaievics af Ebﬁiéfdﬁgéeﬁsﬁﬂz@ﬁ?&lh%?{@fr%sﬁé aiﬂéﬂ%ﬁ%\ﬂv&?& re the

housing a pump. The pump has a filter bag disposed on'its 1
colle¥EshffictitdisaHowboegethés Tipgsétal hodvioelsdaed tiat endsst alligfdro-

the gff : 0/7{Q4734 1/Us2006/040889 Docket it: .
DE-24%§EéF?1;g§:{% ((%r%y%%e%p%}ﬁc%%ﬂgsﬁﬁg%lﬁgg TGS SR oSl dtodar same
in placesstoe.cxaergre fomthe ofemingenfoadeifansheab@xehangel yeese uent

Additignall Tiegs.device requires.a pump. As angther example, Mallow,
Sr. ez;f al. goél?%gt%ak%wgl\{é f&%@@fﬁ%@lé@%eﬁ%%%}%%%wﬂ be
rediregiingeflinkipoopaigalispost dising Or:a sraiRNeE AR e dRYISe Qble
the I}/(I)allov¥a5rtet %kfg‘omprises a bag with an openin? in its top for attaching
to the dOWR-Hting %é‘."ﬁ(ﬁ%ﬂ%‘f&%&%@ﬁﬂb@éﬁﬂﬁé d8hbeingsshk mosebe
lo théikiogitasenaract Wiaetihadallane ipshah ISIGR 1P RIagliGd Bere

bag is vertically suspended from the fitting. However, the Mallow, vice

canfBPRUREd e iRomssinemy e ahadie-bipstngn eprtdiiting off his intidétional
fittingisdRengiBrant watldpe fyeher &ﬁﬁ%ﬂé@n@%&%@st?s BWh igneevéilglgl %](?%I[ of

can collect all of the effluent, and that can be used in place on a ves
pipet%ﬂ‘?ﬂ*ﬁ’ﬁ’@ 8PsHfitefitlieyould be useful in the field to have a means to reduce

the number of situations in which it is necessary to disassemble the vessel being
serviced to remove the components to be cleaned.

The industry has long recognized aspects of this problem and has been
motivated to find solutions to them. For example, Tiegs et al. (U.S. Patent No.
4,950,392) disclose an apparatus for removing contaminates from a caustic
washing solution. The device of the Tiegs et al. patent comprises a filtration tank
housing a pump. The pump has a filter bag disposed on its outflow which collects

particulates. However, the Tiegs et al. device does not collect all of the effluent,
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WO 2007/047842PCT/US2006/040889 Docket #: DE-247uPage: 4 Summary
of the Invention The present invention is a device for containing the
ot 8P H&%te material from a vessel, the interior of which vesy %goglgﬁ%w
cleaned using a hydro- 5 blasting or similar pressurized fluid jet process.
More specifically, the present device is useful to contain the effluent of such
bprecessbat otherwise would be discharged into the environmentas a p,,. 5
pollutant. Examples of such vessels anticipated by the present invention
include heat exchangers and pipe conduits used in petrol-chemical refineries.

10ThenbrésemtisidasrsstHecethadriegoftainarenndebiosedon piadeofizantatiple,
inling, Wil a I it inline fitting. The present invention.is useful
to contain th%lgggrgtg?ngirggggglg%%etr% é%‘l ar 8%%?%%?&8 sﬁ%@ 158 h%rilﬁgisaﬁﬂce
oper&&HI S ohtimmenfiasaantivipateahipy ¢hd/fatksenSinventin N Msams gire oo

stre fliqnid, as well as liquid splash. and aetosql. The device has a

erxib% ’e: %%dc@?]%ifﬁfﬁéﬁﬁb%g ot %EeRﬂiad%% fHHﬁd rtEg G HReeh Agforvn-
fluid Biisgrm epecstion ipgpeoriainteeivehaghbad A APSAIBLIN ISR e
the vessel being fluid. blasted ci’%to which opening the blasting effluent is

received. A drRTR Berls Bk oRE A BRFHRE Bhikin SRMe il dhat fie. After
contgiisepa¢nbevgratisyiempiiad {eonnihe ieriomefing, QQQ rdMERES§Men the

inveorﬁ%ﬁ is a passive device, and requires no 90mechanization to

accompheR it Gftisdevice Asatticehphspbradh vedinaldyorshended from the
co ntmmgng%&@r!ﬁ{%HB%é%ﬁ%é@i@%%%‘?&%%Bé‘q?n%ti{b@%r'l D8\ tach
emptying. The vent can include an aerosol or vapor collector, to prevent or
redut@ahETESEHEE oF vagslise diitigcolibetiolonst ihwedlidbativitange&ttap the
dispeged BN agthe-RA% QRENINGLIS Used 1p se@l and 25 . secure the bag, .
opening to the vessel, and a supp@%ﬁ%wggncgi{s,ggﬁanllgeg o) ﬂg%to?g@u HafcH in
the ddneaipPneressaboinpire sed réltiianehiplivittfitiegessel. An expansion
mechanism can be used to hold the containment bag in an expanded
condition to facilitate use of the bag to properly contain the effluent.
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WO 2007/047842PCT/US2006/040889 Docket A: DE-247uF;age: 5 Brieft .
Description of the Drawings Figure 1 is a perspective view of a representation
oMYRS e riuid blastin% effluent containment device of the’ ﬁiré%%%’?{w 040889
invention. 5 Figure 2A is a side elevation view representation of the present
blast containment device installed on a heat exchanger type vessc_—:‘l at its end
Déikty, n& fts horizontal configuration. 10Figure 2B is atop plan view of gg,. 4
representation of the present blast containment device installed on a heat

exchanger type vessel at an "inline" type end fitting.  Figure 3is a’
perspegtivex\llri)ew of a represeﬁﬂglmﬁrdf ?ﬁélmé@émmom blasti_ng effIL_Jent _
containment device showing an opening in the bag of the device which 15is
smaller than the cross-section of the interior space of_the bag. Figure 4 is a
perspective B WSFEH Aesniaendscrodeweetionalontifipg dtiervutitbe infeviagte

spacg aking Rath A NER aRaNtERNBINMEN! Javige; gglng cleaned using a hydro-
blasting or similar pressurized fluid jet process. More specifically, the present
device is useful to contain the effluent of such process that otherwise would be
discharged into the environment as a pollutant. Examples of such vessels
anticipated by the present invention include heat exchangers and pipe conduits
used in petrol-chemical refineries.
10 The present fluid blasting effluent containment device mounts horizontally
inline with a vessel’s end fitting or inline fitting. The present invention is useful
to contain the contaminated effluent of an operation such as a hydro-blasting
operation. Containment as anticipated by the present invention means direct
streams of liquid, as well as liquid splash and aerosol. The device has a flexible
containment bag for receiving and holding the liquid effluent of a fluid blasting
operation. The containment bag has an opening interfacing with the vessel being
fluid blasted, into which opening the blasting effluent is received. A drain port is
positioned on the containment bag so that the contents can be gravity emptied from
the interior of the bag. The present invention is a passive device, and requires no
mechanization to accomplish its purpose.

A vent is appropriately located on the containment bag to relieve pressure
in the interior space during filling and emptying. The vent can include an aerosol
or vapor collector, to prevent or reduce the escape of vapors during collection of
the effluent. A flange strap disposed proximate the bag opening is used to seal and
secure the bag opening to the vessel, and a support means is arranged to hold or
suspend the containment bag in proper relationship with the vessel. An expansion
mechanism can be used to hold the containment bag in an expanded condition to

facilitate use of the bag to properly contain the effluent.
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WO 20071047842PCT1US2006/040889 Docket #: DE-247uPage: 6 Detailed
Description of the Invention Referring now to the drawings, the details of
pPX%f CY %8Bodiments of the present invention are graplﬁgérfk}sé??(ﬁ/040889
schematically illustrated. Like elements in 5the drawings are represented by
like numbers, and any similar elements are represented by like numbers with

pacihifferantdawer case letter suffix.  As illustrated in Figs. |, 2A and 2B #he. 5
present blasting fluid effluent contanunent device 10 comprises a flexible
containment bag 14 having support 10 attachment points 30 for suspending
the bag in place at one og&riefdeexipitionadsdieddramingluid blasted. The
containment bag 14 has a bag opening 22 for interfacing with the open back
end-62 of the vessel 60 opposite the operations or front end 64 of the vessel
60 whigtrthé flurifetspedevseigprintfadugedsintation wEsselHostaedfig. hstng
flang 5. di roxigate the bag opening 22. 15 The flange
strapnggﬁﬁp%\%gle{iag{%npégﬁgﬁcggﬁﬁgI{}rSFr?Bﬁ %5 f&%gainst the very end of
the vessel 60 being fluid blasted to secure the bag opening 22 of the

cont 'nmenﬁga 14 éo é@e vessel 60. The throat portion 24 of the bag
opening 22 7 d?a%/\?h EIGSEAPY I8N diTy ek idhR arese iRl ashrordazunent

the vassiek6asaiig baRsanyleakags ©pd \Fgﬁ\éi%%?éiﬁﬁ?tﬁﬁ%%ﬁa IR0
flange g)&[ap 28 slip. 20 A benefit of the horizontal aspect of the present

invertio &HAEP e full cross-section of the fitting in line with the flow of the
vessel is open directly to the interior of the bag 14, and back pressure that

otherwise may be present is reduced.
Figure 2B is a top plan view of a representation of the present blast containment

device installed on a heat exchanger type vessel at an “inline” type end fitting.

Figure 3 is a perspective view of a representation of the present fluid blasting
effluent containment device showing an opening in the bag of the device which

is smaller than the cross-section of the interior space of the bag.

Figure 4 is a perspective view of an alternative cross-sectional configuration ofthe

interior space of the bag of the present containment device.
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The attachment points 30 are disposed on the exterior wall 32 of the 25
containment bag 14 to provide a mechanism to connect a meansénot showng)
o%?lé?)ogﬁ)é?ﬁ@zthe containment bag 14 to have the bag openir‘n’&g S /04088
proper relationship with the open end 62 of the vessel 60, as illustrated in Fig.
2. The proper relationship allows the effluent flowing from the open back end
DeeofthE-#8sel, whether as a fluid stream or as a vapor cloud, t0 pass pyg: 4
through the bag WO 20071047842PCT1US2006/040889 Docket 4:
DE-247uPage: 7 opening 22 and be collected and contained in the interior
space 26 of the bag 14. RefaiehRepcrptingof theihavigdios, an expansion
means 44 is provided.to hold the contaliunent bag 14 in an expanded
condition to facilitate collecting the effluent in the interior space 26 of the bag

14. 5EfflueitEdBgr inthadevingpabe dsadisthEpcoftacmmbbliagehdsisf the
drai ' ' 6 disposed.jn the bag wall 32 .

o o b B D B R el P lememin
is dispesé@vrinke beEgrapit3Diorokimiite thentbpraf ihe inierignsPacac2Gthere

vent 40 relicves ressure (pasitive.or negative) buildup that may tend to
accu%%lateﬁln thb??%(% irgltuer#())?ré(g‘é@éaz%%% W‘fﬁ%%‘ﬁei&?@e[(‘igﬁ"‘séuﬁ@‘interior
space is intended to be proximately at atmospheric pressure, an expansion

Conon LBl Wbl s oo tns

condition during use.

othemiﬁeimbeqwesamcaﬁipme@r@fﬁ;ﬁﬁm@_@H‘z‘%h’iﬁ%}ﬁ%%@_'P@tﬁﬂtﬁgg’éﬁ ort
figure&aé e batg 14 of gb:aﬁpresent blasting fluid effluent containment devic
10 i made 6t aPRib RO StetiaPenting harbpaipatierampleonereterabd tieof a

contaussee 6 Bathg4lis gl aflexibla[gi , ized material,,The
material should bg proof against the exp(E:-i({:lﬁlelﬁ'déi(q:{o(i”r?l1 ofsltllt?lc?r? 5oijtaI’geogf;f'Ilﬁ%%t2 %Eor

interlE 588 AHR (ropRstkbigtesnl 50 afdbpranestoftenbraintatcashabics or
Other autaiie bag mateals e Fep e T8 B i brto e
orciNgHSPLA G R Koh ffeksicsmheipdiget isionte the bag opening 22,
The flange strap 28 provides a means to securely cinch bag 14 against the very end
of the vessel 60 being fluid blasted to secure the bag opening 22 of the
containment bag 14 to the vessel 60. The throat portion 24 of the bag opening 22
is drawn closed at it leading edge 23 around the circumference of the vessel 60.
This traps any leakage and provides added security should the flange strap 28 slip.
A benefit of the horizontal aspect of the present invention is that the full cross-

section of the fitting in line with the flow of the vessel is open directly to the

interior of the bag 14, and back pressure that otherwise may be present is reduced.

The attachment points 30 are disposed on the exterior wall 32 of the
containment bag 14 to provide a mechanism to connect a means (not shown) of
suspending the containment bag 14 to have the bag opening 22 in a proper
relationship with the open end 62 of the vessel 60, as illustrated in Fig. 2. The
proper relationship allows the effluent flowing from the open back end 62 of the

vessel, whether as a fluid stream or as a vapor cloud, to pass through the bag
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25In the preferred embodiment illustrated in Figs. 1 -3, the containment bag
14 is substantially cylindrical and mounted horizontally along its axis, in line
W}ﬁ?tﬂ)g%%é%:)énd 62 of the vessel 60. Although the containmeht’ Hgﬂ]%ﬁ 889
exemplified with the interior space 26 as having a substantially circular
cross-section, other cross-sectional configurations of the interior space 26

Daverpractizable in the WO 20071047842PCT1US2006/040889 Docks #:p,g,. 7

DE-247uPage: 8 containment device as well. For example, Fig. 4 illustrates
an alternative embodiment of the present containment device wherein the

interiBP€HREE 28RN ¢t irgicd aateeniainadsimthiallyeriangpdar Crostthe ttigri 4.
Additignalhyilstr in Fig. 4 | sion plate 48, which.is used tq hold

the inte rior}ssﬁ%g\jl?é %g%g %?‘Vglgl 5tﬁ é?ﬁgé%%e%lé%?g 145 %égﬁse%ﬁ;gr%g&% ed tOQhOId
condifierrontaiqmaensidrplate i8amay e disposetiiom the fsitenf theldagg the

1l4a i&&%ﬂgﬂéﬁgjl%%%g?%%g%%% ﬁi(é:t E}igﬂ\%a" 33 of the bag 14a, or both.

It is an inten ature o atever exp on means is utilized in practicing

the presentiffiviet 10]lthatdt inothpravenbihpcentaivney sadddfombeing is
collagsibledt facil'tahe its‘”ito,rag . A support rod 46 may be 10 used either
inside of Gutside %‘% REatrnt it Sy PoE /6 disimesed é‘béﬁo@ﬁﬁd"ﬂ%@l@dﬁmﬂe

alongha tengih paredeltaits s.28. Qnesefitugnids srlleaier MR disposed in
cont m:Hent bzﬁg 14, it is removed via the drain port 36. In the preferreci3

emb Bt tEatuStreet el AP areiihw dal erdetisrnaralf. thhblesnt relieves
efflugny frargsthe (@@amesemg%@@ﬁ%si@ﬁmmg@ﬂa _TQ%%LMQI%QJ Wihe

port 36 was 15disposed on the containment bag 14 to gravity empty
efflulHEHhTRAESHEY elifheribrapAceBmanse obpdsttity wping an iattivizdrto be
driven SHRAYARI MNSANR S8 Fic BRWTNY)- 1 40 is disppsed on the
con%i}nment _t%agg 14 to rélie\}g%ny pre’sé%lr%%%&%ﬁgtrrrlﬁgl)}sd%\ﬁggﬁqwaﬁg to hold
interibf spatdPEof tig BAdrl ancupngdeseoBditinseuingouessureicanditionofy

the ¢ffluens ﬂﬁﬁgﬁ téng back end,opening 62 of the vessel 60 can be
variablg (i.e., pass%e fo((;lfv,p é’l%ﬁ?‘éﬁe %W,Oﬁrggs{xs’hsﬁigaygﬁee%?ﬁ%por cloud),
absent a venting mechanism positive pressure may develop in the bag's
interior space 26 %nd cause a back pressure on the effluent. The vent 40 is
1l a preterred embodiment as illustrated in the figures, the bag 14 of the
present blasting fluid effluent containment device 10 is made of a flexible material
and is water impermeable. Preferably, the containment bag 14 is made of a
flexible, reinforced, rubberized material. The material should be proofagainst the
expected composition of the effluent it is intended to contain. For example, a
neoprene coated reinforced fabric is readily available and useful for many
applications of the present device 10. Other suitable bag materials are known to
and are selectable by one of ordinary skill in the art for practice in the present

invention.

In the preferred embodiment illustrated in Figs. 1 - 3, the containment bag
14 is substantially cylindrical and mounted horizontally along its axis, in line with
the open end 62 of the vessel 60. Although the containment bag 14 is exemplified
with the interior space 26 as having a substantially circular cross-section, other

cross-sectional configurations of the interior space 26 are practicable in the
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25 intended to alleviate this. Additionally, it is possible in certain
circumstances that the draining process could create a negative pressure in
thg%gy /(?é[fé‘ﬁqg the walls of the containment bag to coIIaps.eP:;(t:r%nls’égﬂfé(f|410g§89
the empty volume of the interior space 26. The vent 40 is also intended to
alleviate this condition if it is a problem. Because there is the likelihood the

DefferiAvd7eomprise a vapor component, it WO Page: 8
20071047842PCT1US2006/040889 Docket #: DE-247uPage: 9 is preferred
that the vent 40 include a vapor trap (not shown) to reduce or eliminate

emisSIIHBRBSRtafSiSteasamidr hHeareruarihefigat dbors fremmath eltevidive
10. VanehdiaRs e kBo | ardinary skill in the art
for practice in the p?esgntgigr\l?er%\%%%ﬁgg?n%&c%r}%ﬁﬁl??é%slﬁ?: LdePace 36 of

absotptibasttade niake sfidlis tieshes; fitvesssectibatharddigosiifaitmarerd

matey;j ' he interior of the. ba atmosphere, to

Do o A e R S B R vy o
configemétinod biesédblm As exempifiedrdifiig. 3Abagepaoingl2 akthty be
presept f(l)ugz(litg)ll? ti6r11% 1 efgg&erg conjairnnent device 10 does not have to
comprise the entire cross sectiohtor tha e P ipLRacs26rqa Biegiierier wall
Fig. 33théthabagriening Batis smalgnihaaihesioss TR R e REHR M cans
space 2? of tCEe b%a%;ld” but the plane of the bag opening 22 is still .
substRHHLHS o BEKHEne the Bres i faotits) iaighnstipre vany the. cameinmsent

illusteaied4ribie. Bite-cnataipmEenrhag ientad may ba %‘Egﬁ&?ﬁ’%&%“%} be

the rest of the containment bag 14, and attachable by such means as a
Zipp&&heIIFE g R AT deGrcmaEIB e bre ldp differihitasizanbatinptrihag
22 torhg HRRd 15 ;Qgggff\ S-LRNtane eyjce H). a preferred .
embodimentgthe contamr‘nehnt dev@g%%%cgrq:ipr%&c ae(f:lf);I |ﬁﬁﬁriésalcgglacﬁialgoh ©
four féB{a8RCahd3aalib fibn agoadyel/luin rdinfoeed porfabbic menhbrangerred

Pref ; : is.f .12 to 80 mil thick. The bag opening 22 was
e oot AN IR dE T Mt S P e rent
Ieadﬁﬁg%d@eimsrﬁfﬁh@ba@méthagcﬁ?aiﬁmeﬂtamge mwg&maﬁa@ﬁqﬁma@was

th ing,22, but set back from the leading edge 23, The portion of th
oo SSLRRG 95 LS ORLH RS T KoL RGeS AR RS AR B ae s

the 28tebag thaoalddadvppprete e pipbedicnes blae dav iAot SURRAY (.o ,
bands on two foot centers along its axial length that served as expansion
meanS 44%n the cylindrical bag embodiments, each support band 44 had at
least one pair of metal rings off set at 45 degrees from what would be the top
of the interigr space 26. The metal rings served as the attachment means 30

for the cont&nisah#tdylispaged on the containment bag 14 to relieve any pressure
that may develop in the interior space 26 of the bag 14 during use. Because the

pressure condition of the effluent as it exits the back end opening 62 of the vessel
60 can be variable (i.e., passive flow, driven flow, pressurized stream, vapor
cloud), absent a venting mechanism positive pressure may develop in the bag’s
interior space 26 and cause a back pressure on the effluent. The vent 40 is
intended to alleviate this. Additionally, it is possible in certain circumstances that
the draining process could create a negative pressure in the bag, causing the walls
of the containment bag to collapse and reducing the empty volume of the interior
space 26. The vent 40 is also intended to alleviate this condition if it is a problem.

Because there is the likelihood the effluent will comprise a vapor component, it



WO 2007/047842PCT/US2006/040889 Docket DE-247u Page: 10
Additionally, there can be an optional overflow drain 70 disposed about 45 to
60" géﬁPélgé%ﬂially from the drain port 36. The overflow draintServegiUI4"889
backup or secondary drain if the effluent level in the interior space 26 of the
bag 14 becomes too high. 5 In using the device 10, the bag throat 24 was

Dpasgetowenthe flange 64 at the open end 62 of the vessel 60. The flangg,.. o
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strap 28 was tightened to closely engage the bag throat 24 around the flange
64. and seal the interior space 26 of the containment bag 14 to the vessel 60.

The &t aRbedeirsg Shahithee Veriafify isaidla@ vaper therb4epbpbaiin) 22 wedialsor
iohtenetiaiclonelsRORUBIBIRATN A:eAORA3,0000° Bag HUoRAL WL ING,
vessel 60, to provide a secondary seal. If desired, a secon ary drain fno
shovfyirgy be oo epsarhienopetingdiyrdat 2 obyhmeofimidimentskigia4he
10 draip AP ELHHER: RAbIASRIRAS R BT 53 AL AN 28R on
- traps make of porous meshes, fibers and other high surface area materials disposed
between the interior of the bag and atmosphere, to provide a collection surface for

the vapors. Optionally, the vent 40 may be configured to be closeable.

As exemplified in Fig. 3, bag opening 22 of the present fluid blasting
effluent containment device 10 does not have to comprise the entire cross-section
of the interior space 26 of the bag 14. In Fig. 3, the bag opening 22 is smaller than
the cross-section of the interior space 26 of the bag 14, but the plane of the bag
opening 22 is still substantjally perpendicular to the horizontal axis 20a of the bag
14. Also, as illustrated in Fig. 3, the containment bag front 52 may be separable
from the rest of the containment bag 14, and attachable by such means as a zipper
54. Aremovable bag front 52 allows use of different sized bag opening 22 to be
used in the same containment device 10.

In a preferred embodiment, the containment device 10 comprised a
cylindrical bag 14 about four feet long and made from a poly nylon reinforced
fabric membrane. Preferably, the membrane is from 12 to 80 mil thick. The bag
opening 22 was the full cross-section of the interior space 26 and had a draw strin g
27 at the leading edge 23 of the bag opening 22. The flange strap 28 was
proximate the bag opening 22, but set back from the leading edge 23. The portion
of the bag opening 22 between the leading edge 23 and the flange strap defined the
bag throat 24. In a preferred embodiment, the device had support bands on two
foot centers along its axial length that served as expansion means 44. In the
cylindrical bag embodiments, each support band 44 had at least one pair of metal
rings off set at 45 degrees from what would be the top of the interior space 26.

The metal rings served as the attachment means 30 for the containment device 10.
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While the above description contains many s_pecifit_:s, these S{Egrjladsnm be
construed as limitations on the scope of the mventhn, but ra %%?’Nﬁé%@?’gfﬁsg?
e%?rﬁ?ﬂf(gﬁ%ﬁs of one or another preferred empodlment thek'll Joany Ot
-)() variations are possible, which W_ould be :)db\émtés ';[grr?]ri]r?esd Ib;the ceone ;)f
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In using the device 10, the bag throat 24 was passed over the flange 64 at
the open end 62 of the vessel 60. The flange strap 28 was tightened to closely
engage the bag throat 24 around the flange 64. and seal the interior space 26 of
the containment bag 14 to the vessel 60. The draw string 27 at the leading edge
23 of the bag opening 22 was also tightened to closely engage the leading edge 23
of the bag throat 24 with the vessel 60, to provide a secondary seal. If desired, a
secondary drain (not shown) may be disposed in the opening throat 24 of the

containment bag 14 to drain any effluent that may leak past the primary seal at the
flange strap 28.

While the above description contains many specifics, these should not be
construed as limitations op the scope of the invention, but rather as
exemplifications of one or another preferred embodiment thereof. Many other

variations are possible, which would be obvious to one skilled in the art.

Accordingly, the scope of the invention should be determined by the scope of the

appended claims and their equivalents, and not just by the embodiments,

WHAT IS CLAIMED IS:



a drain port. 2. The containment device of claim 1, further comprising a vent.
3. The containment device of claim 1, further comprising an overflow drain.
4. The containment device of claim 1, further comprising a draw string
disposed at the leading edge of the throat. 5. The containment device of
WHaim t1ambeasis the containment bag is suspended in a horizontal
orientation. 6. The containment device of claim 5, wherein said attachment
point includes a pair of metal rings. 7. The containment device of claim 1,
1.whergin the o nianerant Radisamade i dlexible materia: and is water
impermeable. 8. The containment device of claim 7, wherein the

cont&NAUHEBES 1928 rdhstBAY rubberized material. 9. The containment
devicewhiclahd okivghareiidher cpatainment tachisha Rty Nandgipdetcesining a

fabric membrane. 10. The containment device of claim 1, wherein the

CIEH A TTEREDAG TS SRS Al B IdHC 2 155the containment device of
claimy iinwberei thecincular @peRingtf sRalesthasthaciasssegien; of the
Inte“gtr ﬁgﬁc&e support band, encircling the interior space, to support the containment

bag in an expanded condition;

at least one attachment point, connected to the support band, to suspend the
containment bag; and

a drain port.

2. The containment device of claim 1, further comprising a vent.
3. The containment device of claim 1, further comprising an overflow drain.
4. The containment device of claim 1, further comprising a draw string disposed at

the leading edge of the throat.

5. The containment device of claim 1, wherein the containment bag is suspended in

a horizontal orientation.

6. The containment device of claim 5, wherein said attachment point includes a pair

of metal rings.

7. The containment device of claim 1, wherein the containment bag is made of

flexible material and is water impermeable.

8. The containment device of claim 7, wherein the containment bag is a reinforced

rubberized material.
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12. The containment device of claim 10, wherein the throat is
removably-attached to the wall. 13. The containment device of claim 10, the
wall is between 12 mils to 80 mils thick. 14. The containment device of claim
1, wherein the interior space has a substantially triangular cross-section. 15.
The containment device of claim 2, wherein the vent is closable. 16. A
method for containing blasting fluid effluent from a vessel using a .
9- contalfenit BERCE tREY ifcRIde8 S corttAiriviBib bagn & flatge g%ﬁa}:?, HpRiYgylon
re RIS SR ROE banchmhigast one attachment point connected to the support
band, and a drain port, the containment bag including a wall enclosing an
interior space and a throat having a leading edge defining a circular opening
10lo aceampaadatenantrenend ahthevessakithesuiepaihband encikchngstheially
interior space, the method comprising: passing the throat over a flange of the
YSBEREhd of the vessel;  tightening the flange strap to closely engage the
throat around the flange and to seal the interior space to the vessel;
suspending the containment bag.using the attachment point; receiving the
1lblastﬂabefﬁﬂat@ﬂmgﬁﬁsmeé}%@@mglEﬁ%ﬁ%&lﬂLﬂﬁcafﬂaenﬁwamf&ﬂ%sﬁ&@n
theRask-sdofiohhs thetihediof ghavy 16, wherein the containment bag includes a
draw string and the method further comprises tightening the draw string to
closely engage the leading edge around the vessel.

12. The containment device of claim 10, wherein the throat is removably-attached to
the wall.

13. The containment device of claim 10, the wall is between 12 mils to 80 mils thick.
14. The containment device of claim 1, wherein the interior space has a substantially

triangular cross-section.

15. The containment device of claim 2, wherein the vent is closable.

16. A method for containing blasting fluid effluent from a vessel using a containment
device that includes a containment bag, a flange strap, at least one support band, at least
one attachment point connected to the support band, and a drain port, the containment
bag including a wall enclosing an interior space and a throat having a leading edge
defining a circular opening to accommodate an open end of the vessel, the support band
encircling the interior space, the method comprising:

passing the throat over a flange of the open end of the vessel;

tightening the flange strap to closely engage the throat around the flange and to
seal the interior space to the vessel;

suspending the containment bag using the attachment point;

receiving the blasting fluid effluent; and
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18. The method of claim 16, wherein the containment bag is suspended in a
horizontal orientation. 19. A blasting fluid effluent containment device,
comprising: a substantially cylindrical containment bag, including: a wall
enclosing an interior space, and a throat, removably attached to the wall,

havingnp tgading edaeafefinine @ chaurnP RRNINGA8ageemmModate an open
end of a vessel; a flange strap to secure the throat to the vessel and seal the

interior space; at least one attachment point to suspend the containment
1hag im hesirental erantatonhanshakl abhR@iinent bag includes a draw string and

the method further comprises tightening the draw string to closely engage the leading

edge around the vessel.

18. The method of claim 16, wherein the containment bag is suspended in a

horizontal orientation.

19. A blasting fluid effluent containment device, comprising:

a substantially cylindrical containment bag, including:

a wall enclosing an interior space, and a throat, removably attached to the wall,
having a leading edge defining a circular opening to accommodate an open end of a
vessel;

a flange strap to secure the throat to the vessel and seal the interior space;

at least one attachment point to suspend the containment bag in a horizontal
orientation; and

a drain port.
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