APPLI CATI ON FOR UNI TED STATES LETTERS PATENT FLUI D
BLASTI NG EFFLUENT CONTAI NMVENT DEVI CE | nvent ed by:
w@aovip41Bax p The present application clai ns theP@ENSI006/040889
of prior filed U S. Provisional Patent Application,
serial nunber 60/727,783 filed 18 Cctober 2005, to
whi ch 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 renove
adherent foreign matter fromthe internal surfaces of
hol | ow work. More specifically, the present invention
relates to a transportabl e device for collecting the
effluent fromthe treatnment of conduits wth
pressuri zed fluids. Docket #:. DE-247u Page: 2
Background of the Invention In the petrochem cal plant
industry, it is regularly necessary to clean various
conduits and vessels to renove any accunul ati ng
bui | dup on their interior surfaces. This buil dup can
conprise constituents of the content of the conduit in
addition to foreign matter depositing onto interior
surfaces. To clean contam nated conduits and vessels
often requires shutting down the associ ated production
line and at least partial disassenbly of the conduit
or vessel being cleaned ical cleaning nmethod is
Lo \ABPLIG SITONLORANFEEILS TATES Lt LIRS PATENT
di ssol ve or dislodge the accunulation fromthe solid
interior surfaces of the vessel. Hydroblasting

FLUID BLASTING EFFLUENT CONTAINMENT DEVICE

Invented by:
Danny Earp

The present application claims the benefit of prior filed U.S. Provisional
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.
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i's one such typical pressurized fluid stream cleaning
nmet hod where the vessel (e.g., a heat exchanger) is

wWop®nedsat both ends and the interior is hydrobCEHES®A6/040889

fromone open end while the fluid effluent, usually
still under sonme pressure, energes fromthe other open
end. However, because the liquid effluent can be

DockegoREamtmat ed with toxic materials, the effluent from p,..,

the operation nmust be coll ected and properly di sposed
of as a toxic waste stream Oten it is not possible

to contain the ef flpgpke ﬁunﬂhﬁ‘ﬂlﬂ%qa%? flo f the vessel,

and the vessel nust be di sassenb er and the

i nternal conponents noved to another nore appropriate

site t erformthe hydro-blasting operation. This

addi t i gﬁ%? peireelieseienl Blastindussrypitad reghlavigsisetssary to clean various

d cost of the
°°€r2q5’d”ﬁ35‘°’$ SRS RS et poy eCuBEAIME hUldD onolsin anterior

Wy TR AL SN Sl RUBRE e ke Gensdiotbe qgnavit in
sedditi6Reb fofeibR AR HBSS Sﬁ‘ﬁtén%nosdffa ?%1 g%rbé% minated

i ndustry has | ong recogn| aspects

amhdmas ahdersyvhd oftert eeuites fshﬁ\ﬁmgfddﬁﬁ ﬂfésasﬁé’aﬁféﬁ;ﬁro&?&mn line
nmple, Tiegs et at. (U S. Patent No. 4

dﬁ“&l‘:‘ﬁtd@@t ﬁﬁﬂtﬂé @aﬂaaiamblfymf tln@mmdmgommseilhelm el%aﬁéd) M\&ypical
hi ng sol ution. The device of the Tiegs

cQing WER0H 19 Did aiprassur s @pﬁdwafeahﬂutdostmmg ta dissolve or

P e R o s Ralec 0P s %thp pgssel. Hydro-

|
Elgftglégﬁs O%Lscsklgﬁ@#ﬁ@%‘éﬁ%is%&%ggghh gﬁ* rﬂ Jl?&ﬁl W€thod where the

peasséldalgat ®heatAlxshangdip isToRgRdde Hoge Fﬁ@J‘?xgc% ;c%]églrn't'éﬁ& i5 fhydro-
i ac%gcf’é% \ﬁgéggppelnemé thilflllr;a(:diodp;lrllllldn gﬁ?ﬁer;,gasmﬂw Qtéll under some
ui res ot her exanple, Mllow, Sr. et

gSStl{? gme gﬁqm@e other open end. However, because the liquid effluent
can be contaminated with toxic materials, the effluent from the operation must be
collected and properly disposed of as a toxic waste stream. Often it is not possible
to contain the effluent at the location of the vessel, and the vessel must be
disassembled further and the internal components moved to another more
appropriate site to perform the hydro-blasting operation. This additional
disassembly and removal of vessel components increases down time and cbst of
the cleaning operation. It would 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,



5,725, 009) disclose a device for containing and
redirecting fluid froma downfitting on a section of a
wEr@e/0478e device of the Mallow, Sr. et al. coP@I/USHE6/@i10889
bag with an opening in its top for attaching to the
down-fitting of a pipe. After placenent over the
down-fitting, the cover to the fitting is renoved.
DocketWhB-2¢ine Mal | ow, Sr. et al. device is practiced, the p,,.;
bag is vertically suspended fromthe fitting.
However,the Mallow, Sr. device cannot be used in a

heiiliyzR&pakicilated. Nl&é}icﬂt?e ‘I\X%L%%‘giegfb@ cfahﬁ%t' Heds8h 'faﬁlw:o?fl étOE gxample,

fitting. Therefore, be further use

f omtlet dpenhewe axeflaviydesat Bﬁdhaﬁ%ﬂr_ wakélealddatdnafly, flReliegs device
effluent, and that can be used in place on a vessel %r
picgeiteh@ PHPi ndsoandthen exarhple; iMall®wc et el DEI B4 Matent No.

e TR i T o e et ot o
' [y T nteri f i ch [,

0 8 I B R AR B L E58ies a
[ Lisg ot ificall t.h

PRaB oRSHhATE L] £BrAGERD IPER RELEHERLLYs 0. A

spletemenionses tlieh&(bwﬁiﬁtﬁhg e okt & bR BRehRTeRLvEA! When the

the environnent as a pollutant. Exanpl es of such

vedlens Sinei @i gavied ibpradiiecgy teerty ismeeticdlbnsispehdett from the
t exchangers and pipe conduits used in

:ﬁ gt & &he Maflowe Sr «devicrrranppassisediin ahdripoatatly baattach

f tecont ai_nnent Vi ceppunts horizontal|ly inline |
o SRR TR RS TR S o Y LADE ) 1y
Hilg &o € .
cont amhﬁg?g?egfc? %%[ﬁctaﬂo Haéht %lg e ?g}?elt %frg?ls?hg fingdhat can be used in
iptakrecorbh asdsehar Pipeeatli AftindOin@inB MRAkg as anti ci pat ed
by the present invention means direct streanms of

liquid, as well as liquid splash and aerosol. The
device has a flexible



cont ai nment bag for receiving and hpldin%hthe liquid
fluent of a fluid blasting operation. e
W(:;mxammsnt bag has an opening interfaci ng w RET/UBE06/040889

vessel being fluid blasted, into which opening the

bl asting effluent is received. A drain port is

positioned on the containment bag so that the contents
DocketgePEB&7ugr avity enptied fromthe interior of the bag. page:4

The present invention is a passive device, and

requi res no nmechani zation to acconplish its purpose. A

vent is appropriat elSumasatyest (he InWenfoRt 2l NMent bag
to relieve pressure in the interior space during

filling and enptying. The vent can include an aerosol

or va col lector, to prevent or reduce the escape of
vapor gﬁiﬁﬂ?ﬁj’“&é’ﬂ‘fe@&moﬁ pflevice BrfqonsainingAhe| antlew of waste

. . erivingANEl
SRRt ﬁﬂée'i”ﬁetg%abil%ﬁﬁ@?v%@?ﬁé B%i@ig%gq‘éigaﬁéi%gahydro-
ConrE SRRt PreREPRATHD doCicBed JUIF ER A&, the present

vdded is WAAEDIBALAN IS SITARS B a8 BRocéSethat BifiPl et DBuld be
contai nment bag in an expanded condition to facilitate

ubischerrgethdntoathet enyirapreityac anpailotahbe BfdhpleatofDaeketessels
5 Brief Description of the Draw ngs

: - P :
#F%négf@%é‘z B¥ tggg*é%%fe@wm@ow iieelud¢ heatrexohesgens a?d g)lipe_&)g(énduits
fluid blast.ing effluent contai nmen evi
LLPEF ﬁéﬁéﬁgfécél?ﬁ?&cﬁb@@%ghsg Figure 2Ais a si ?ebl
' ' i . sen a .
cont af nebnAGRORREBIESEY AR Sl ARt BT mguRS ppigontally
\irkselvithta vdsselenéhd fitithons: inBRE ﬁ'tt‘i1§gFi :"gl?lé é&gérﬁli?veéltion is useful

configuration. Figure ZBis a top I ew 0

ite poatrintthe icontanfingted giflesendf hhagierattvit aidhnanh 1§RY6-Basting
installed on a heat exchanger type vessel at an .
‘OPRTET PR {Jyggmgnantf 4% enfagjpated 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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Figure 3 is a perspective view of a representation of

the present fluid blasting effluent containnment device
WG bwriosmg4an opening in the bag of the devi ce wiTS1086/040889

smal l er than the cross-section of the interior space

of the bag. Figure 4 is a perspective view of an

alternative cross-sectional configuration of the

DockeiDE2dDF Space of the bag of the present contai nment Puge: §

devi ce. Docket #: DE-247u Page: 6 Detail ed Description
of the Invention Referring now to the draw ngs, the
details of prefer B@Qfmeﬁ'gﬁgﬂt(ﬁ»t% ﬁt@ﬁviﬁ%?sem

i nvention are graphically and schemati cal Py
illustrated. Like elenments in the drawi ngs are .
represented by |ike nunbers, and any simlar elenents
aFguwredr ssepesactive viw oliateprssaitaiom ofiitd presat floiteblasting
c%sf[s | etter.suffix. 'Asq{jkl ustrated in Figs. 1, 2A and
2B YL capiauunentsieyice;of ghe prasenicivERédn: cont ai nnent
device 10 conprises a flexible containment bag 14

havi ng support attachnent points 30 for suspending the

]?lﬁiguir@ 2Rli368iR | ONRioARERy ?%ﬁg&g%orﬁ%ﬁﬁg??%segg%lgg dShtainment

urd blasted. The contain
opencemst2letian a lvaeefochah s tzf)é VedsBnt aR8Ad Basle 8nditéAarizontal
of the vessel 60 opposite the operations or front en8
ePIdiguraidonessel 60 where the fluid jet 66 is being
i ntroduced into the vessel 60 (see Fig. 2). A flange
strap 28 is disposed proximate the bag opening 22. The

- . id I inch b
PRIERE I g BOLN AT SFFenvBedar thoptheriant gogtainment
tdAsdethstaPled Y Bedt réﬁcl{?aﬁ%eg g&:;%;\fég %% _Zat %{1' é‘hﬂﬁxreg Jype end fitting.

contai nnent bag 14 to

portion 24 of the bag opening 22 is drawn closed at it

| eadi ng.edge 23 around the circunference of the vessel
g0gurEnf ds erpgsspestiye lvéak afe spdesentsiotiast thd drescs@ Tl tHlasting
st%ﬁuld th .flangg strap 28 slip. .

ctiluent 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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A benefit of the horizontal aspect of the present
invention is that the full crosssection of the fitting

WO poo7iosms42ni th the flow of the vessel is open dPCEUS1096/040889

[ [ hat
to the interior of the bag 14, and backpressure t
ot herwi se may be present is reduced. The attachment
points 30 are disposed on the exterior wall 32 of the

DockeidoRE&¥fment bag 14 to provide a nechanismto connect @

means (not shown) of suspending the containment bag 14
to have the bag opening 22 in a proper relationship

. | : q
with the open enDefadledDésepiptRaSst the0nvaftibh! Ustrate
in Fig. 2. IOThe proper rel at iponshl p aﬁ ows the effluent

flowing fromthe open back end 62 of the vessel,
whet heE s.a fluid streamor as a vapor cloud, to pass
e

t hr ough®tRENEAGTTORRS dugwvings, themletained prEfwm@rﬁ;mig)cg?gnts ofthe
g@%ggﬁtiﬁ\gé‘kgoélt %%_g?%ﬂgﬁﬁfygﬁg{‘ q%gl’ellnggitcg ql,{ﬂls?rrﬁ‘lcq%h éliﬁe elements in
f ih@ U@ Svin 4 afe g@&%%i%ﬁ?nﬁké f’igien‘}egsr ?%}'dtd f%%ﬁ tsglaﬁgrl gletrrllqe%ts are

cont ai nnent bag 14 1 n an-expan 0

fptdsehticyciokd geinbeG Wil a i frbidaniovidt dade (ljétfétr %F;ﬂ
space 26 of the bag 14. Effluent collected In e

interior space 26 of the containment bag 14 is drained
fromthe. ag% 14 via.a drain port 36 disposed in thg
bag V\a&? ﬂg‘?s ek iigs. tthe Apand @M, dhe tresenhbiastiog fidcsffluent

.§nal so provided, and is di sposed in the
%S)gtﬁh,a#fﬁ%ﬂééé‘"é%ip IR Akl qomtainment F? \1/ i ;bf?mg support
\ rel i Yo RrHESSUr 0

Sy S S0 R B i o
ives el i60rbespatiai RBlaskdt hﬂlé)&ﬁl_t&iﬂmeﬁ?ﬁggslg Hab§ Hﬁl ) re'nf)ng 22 for
space i s intended to be proximately at atnospheric
phRigsleging with tex ppersbank anglad2so Bl ivesgel 6Yi0ppesit Ot Uirations or
the contai nment bag 14 in an expanded condition d ring

ront eﬁai@ ctVesprll G0y whenegbe tfhuidijeti 66 mebding ntpsdirsd igto the
&1 86 @%re\f"i g.%)myﬂgnege%{rgg Sgtls disposed proximate 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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In a preferred enbodiment as illustrated in the
figures, the bag 14 of the present blasting fluid

we@kdoerss2 cont ai nnent device 10 i snmade of a f | BRXI/DEZ06/040889

material and is water inperneable. Preferably, the
contai nment bag 14 is made of a flexible, reinforced,
rubberized material. The material should be proof

Docketégk-a6% t he expected conposition of the effluent it ig,,.;

i ntended to contain. For exanple, a neoprene coated
reinforced fabric is readily avail able and useful for

gﬁllﬁbth;ﬁﬁgﬁ lafdbediletfedldng cBhESRM inﬁgké § rig‘)? %pasgglr%g £ the bag 14.

e bag materials are known an

bgdditenelly pasiboaryinstke figutes, a exgdrsi fomeRfiP44 iscsroliled to hold
the present invention. In the preferred enbodi nent
i the eantainsent bagi bk in an expankded comtldiommemtfadifitatd 4ollscting the

. gs. = a4 hor| g
SO e ety Piderts of B bedddopen end 62 of the

exorp T Hien GHOREER hiYRe MR SRR 087 s8¢ radimignent bag 14 is
sdtafledTdlthy b’la"'g' 4 911295 dialiPport 86 (Eiﬁ§p?>ged o t?:%rbag rw%lbg% proximate

cross-sectional™ configurations o e rnteri

2Be dotopy eltthe datbtier sphck REDACK&tt 44:is BEotdlideRagRS is Yisposed in
contai nnent device as well. For exanple, Fig. 4

ithe beg mealb32 aroximate thattop o f dnbindérimmdpact 26heT iy e&RAI0 relicves
cont ai nnent, devi ce wherein the interior space 26a of -

(A SR AP VS 08 issetive)  baildyptthptumgyi tand to accumulate in the
0SS - [ op. itional ly illustrated in Fig. 4 is a
SRTRE GRS T Hecale BN Bt Frivigpde to b
i f t.ai [ xpande
Ay QORI R RD an F3Part By oA 43R ey s0 hota
ithe cogtafmértebagaly kdan bxpdoded |c6h&ftioﬂrdtﬁﬁ%§%@ 52hisYditionally
the exterior wall 33 of the bag 14a, or both. Tt is an
ihslnsrigeninimigeubaskgiressat thae pitexpieshanbepacent. s _
utilized in practicing the present device 10, that it
not prevent the contai nnment

In a preferred 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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bag 14 from being collapsible to facilitate its
storage. A support rod 46 nay be used either inside or

W@i03lds4n cont ai nment bag 14a to facilitate SPEPUSI0061¢0889

the bag 14a along a length parallel to its axis 20.
Once effluent is collected in the containnent bag 14,
it is renoved via the drain port 36. In the preferred

DocketgrBd¥mvents il lustrated, a gravity drain was used to pg. ¢

drain the blasting effluent fromthe interior space 26
of the contai nment bag. That is, the drain port 36 was

despefeteronddvice @8NWallNTERE Batpld IR, x q}’l'{l%‘%atgggatny alternative

the effluent fromthe bag's interior Space
opipbedidnens ofi hepgreaentaatitaiament devivewherah Yadhté&®& ¥pace 26a of

. g. . The vent 40 is disposed on the
((:gmg%’gnma%pﬁzﬂlbﬂmﬁﬁub’ériﬁ@g@aanlgosplse@imr. eAﬁHﬁiOémiy illustrated
d lop.in the .interi space 26 of the bag 14 durin
JBepgisa rpdnnanplue &t whibistisde ol o g S of e
' i . e j .of the vesse C
oo Tl 8% 0 im0 RGP gt G 8 exBion plate ¥ may e

. | e .
A 80815 8RB 20 o v
i 313 ef therbagddagotfothndl is auSetead BRI NRE ©F SWHake VP ekPAusion means
effluent. The vent 40 is intended to alleviate this. .
Adaitiized i pacticing the poessnbilevice 16athutit mot prevenstheneesainment

hat drainin rocess_cquld create a negative
Ll?azgs ]Sﬁt Frg)n} elpgézoglégglgg‘a@sfaﬁ ltgtg disygipuage ofA suport rod 46 may be
i . .0l | apse._and, reduci the enpty .
SRR o 5] LSRR ST G e 2Bl e
. . bi o foit i .
eming § Skl il (1 k09 O it St i e
vidntaiomept bag B4, viapierreamviedneiat thel e kbt 46, Diin 24 gpreferred
Page: 9 is preferred that the vent 40 i'nclude a vapor
te,naglpockim@fltssi giatedoa geakitedmin slak nisadte deainghe ]ibﬂas@ihghefﬂuent
' d chem cal vapors fromthe
Ct%]rga e Hl%ér?gr s%re]lgé % ot%% g cr:oé)tgi%ment bag. That i[s);, the drain port 36 was
disposed on the containment bag 14 to gravity empty the effluent from the bag’s
interior space 26, as opposed to using an active or driven emptying means (e.g.,

a pump).

The vent 40 is disposed 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
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devi ce 10. Vapor traps are know to and sel ectabl e by
one of ordinary skill in the art for practice in the

wWEe@3mesms4: nvent i on. Exanpl es of such traps i ncP@m®&S2006/040889

absorption traps make of porous neshes, fibers and
ot her high surface area materials di sposed between the
interior of the bag and atnosphere, to provide a

Docket¢goPE-€€ti on surface for the vapors. Optionally, the  pgge o

vent 40 nmay be configured to be closeable. As

exenplified in Fig. 3, bag opening 22 of the present
fisupibftted thargthedneemt ife®ideh Y i

hayl()e. to conprise the en%i re c?oss-getgﬁléﬁﬁogi%tvﬁ@e% #uce or
i elimitiate copmom ebcaftamhmtdtband/ér hhimrfogs clidmichievdirgs from the
openi ng 22 is smaller than the cross-section of the

i‘%t"é?? P. Ypnewtraps e knpw toagpdise]ectable bhenplofnediofryt dkall in the

SR A IO I ST
- n Fig. 3. | nent i 52 .

T M MO O S MO
etwass ttad ih&@fdﬁ@f&e%&%glﬂﬁtﬂ@%rég? ﬁgﬂl@é’g EolPébtiof syrface for

renovabl e bag front 5 | ows “use erent size
thg vapersi Mgpteshally, the weaedo intayt becsaigure@ s Bé BIHRBAbIe.
device 10. In a preferred enbodi nent, the contai nnent
device 10 conprised a cylindrical bag 14 about four

feet |ong and.. e froma poly nylon reinforced fabric
" nmenbr a*g%%xﬁiif‘@%lgggﬂpf 12t Re bh% PpERING 22 of thenprgsent fiRgd blasting

i ' . . ' 22.was. the full . .
T T —
IthemhteT 1b38 189BEF 73 30fe! 2PN
T e
2Be drass-setiohadkhé imeniét¥pabeadiofahebae 123butkhe pPé?i’fet 'fétﬁe bag

an

of the bag opening 22 between the | eadi ng edge 2
ORENMZAgis s’gﬁ supstaiallyquerpénalibsar totthe horizehtal axig20a of the bag
t ! efoS{)’e gs i?lqlgt%gtie 115] %ig.t{] ?hedgcynitgi%mhe%? bgg %%% t52 tl)l?;ydge g':parable
from the rest of the containment bag 14, and attachable by such means as a zipper
54. A removable 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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foot centers along its axial length that served as
expansi on neans 44. In the cylindrical bag

W@ rivomsisent s, each support band 44 had at | easPCDOB2006/040889

pair of metal rings offset at 45 degrees from what
woul d be the top of the interior space 26. The netal

Doc%lﬁtﬂ?%rserved as the attachnment neans 30 for the

r4ffent devi ce 10. Docket #. DE-247u Page: 10
Addi tional ly, there can be an optional overflow drain Page 10
70 di sposed about 45 to 60 degrees radially fromthe

dr Addibonalli3eherd ' B,
r porally3herd ben by Qﬁﬁ)bﬂg&fl?q(ﬁ}e?{ﬁﬁé%&sﬁ f@d@ﬁ@sae% about 45 to 60

or ,secondary drain if the uen

i n{18%1css radidlbelrom the drdie poa 6L ATIRES O . high. In
usg&%nghe gevi.g% 10 thepbag t hr oat 245\\;\\;6@3%)@5@?2%%35@&@“
t he gt 14 qq{gu@?ﬁdﬁ\’@nxjtlﬁéin@éridr@?aé@%@hh@% 8%ec

fl @RAgeFtrap 28 was tightened to closely engage the omes
bag thgoat 24 around the flange 64. and seal the

interior space 26 of the containnment bag 14 to the

vessel 60. The draw string 27 at the |eadi ng edge 23

of the lnagimpehei degicd ' ened to closely

eﬁgg\% gé hedlgzyadﬁi gn gl eglgﬂéva@%ﬂ%g H}rhé&%gﬁ’@ RAssse over thet flange 64 at
t éndge;, of ihepressdl d®). aTp I . 11

d%ﬁigr ed g?ﬁse ondary drain (n%?ﬁg g\/s\%?ﬁggyw%se&%l?@’é%gﬂdosely
i TBRES B grfg‘“tq‘i%@ffomd tfe flage6n! SN OIS L1900 o
d&@ﬁorﬁﬁ?ﬁn?gn Ibue:it tglgé may | eak past the primary SW4Fe 26 of
at the Tl ange 088440 ke vegsel 60 ﬂ“éealnw&txﬁh%gv iap%ﬂe%adigg edge
caﬁmitﬁgs})e{% jfics, these should not be construe

as limtati ongﬁ%ﬁﬁt%’l‘éggléi%é‘@ﬁ@neﬁﬁ‘éclqwb’rﬂnigagetﬂelléading edge 23

r &f therbagstheos 2alv it gty one or, another preferred
enbodi ment t her eof . Nané)%g%ltﬁg%;m PEPidg p speongaey seal. If desired, o

Yeondny diahn Giotwholvat) be i : killed.in th
i | e Ty B BHRustd ifl Ve BSehing itas oo the

.Accor di ngl t he scope of
c{‘nt 1 vdrai
3{6 ef g&g%, ?4 "geopy diluehethat may leak past the primary seal at the
flange strap 28.

While the above description contains many specifics, these should not be
co imitati
nstrued as limitations on the scope of the invention, but rather as
. . :
xemplifications of one or another preferred embodiment thereof. Many other

variafi : :
ariations 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:
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appended cl ains and their equival ents, and not just by
t he enbodi nents. WHAT |S CLAI MED | S: Docket #: DE-247u

woa@e/047812 Cl ains 1. A horizontal, fluid blastiPgr/us2006/040889

ef fluent contai nnent device conprising: a flexible
contai nnent bag, the bag having a bag opening for
interfacing wwth a horizontal fitting on a vessel

DocketBebBgs#il ui d bl asted and a bag wal |l defining an Page: 11

interior space for receiving the blasting effluent, a

drain port disposed on the bag wall to gravity enpty

the effluent fromthe bag i@‘lzﬁ?ﬁsor space, a vent

di sposed on the bag wall to relieve pressure in the

interior space during use; a flange strap di sposed

proximate the bag opening, the flange strap f_or .

skcur i Aghetieonsaly %hlpghlaﬁ‘gn@fefﬂumlé «:ontammaﬂr%ev{ﬂcﬁgcdmpmhﬁg:
sel ; .a ort.means disposed to suspend the ) .

\égrsﬂ ai %ﬂgﬁﬁﬁgggnqawrwg g ?hgl hag baisng 9 Wizt openireg for interfacing

cont ai Wiin nBE SR AR R Reboel R o testadland % bag wan

“hori zogéfaling hhyhdribl ﬁiderf@a ?%c%li\}ilﬁgghi BahS g%ﬁléer{ Ee\gifi%a%n port

of claim1, "wherein the ba en as an

i s perdiepmeliedwinahe bag walka ehtifty B0 fPRER! f78m tAOFag interior
thepax(ihgpniihs horizoﬁgtal re?%tviﬁge to the fitting. 3. %e

hor i zdiPage,, a Vewh disposedtamihedfail well tto celidvai freesiice G Yhe Riterior
of claiml1, wherein the support neans suspends the

cont ai WAEHHUHAG USH hori zontal Iy in the proper

relat iaoﬂﬁﬂé@ sWaf) I?iistpr(])geal Ie)1§osxe11|n'ate the bag opening, the flange strap for
securing the bag opening of the containment bag to the vessel;
a support means disposed to suspend the containment bag in proper

relationship with the vessel; and

an expansion means disposed to hold the containment bag in an expanded

condition.

2. The horizontal, fluid blasting effluent containment device of claim 1,

- wherein the bag opening has an axis that is perpendicular to a plane of the bag

opening, and the axis is horizontal relative to the fitting.

3. The horizontal, fluid blasting effluent containment device of claim 1,
wherein the support means suspends the containment bag in horizontally in the

proper relationship with the vessel.

4, The horizontal, fluid blasting effluent containment device of claim 1,

wherein the vent includes a hazardous chemical vapor trap.

5. The horizontal, fluid blasting effluent containment device of claim 1,

wherein the vent includes an absorption type hazardous chemical vapor trap.
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4 . The horizontal, fluid blasting effluent
contai nnent device of claiml1l, wherein the vent

WO p@i7/es2 a hazardous chem cal vapor trap. 5. HAEEUS2006/040889

hori zontal, fluid blasting effluent contai nment device
of claim1l, wherein the vent includes an absorption
type hazardous chem cal vapor trap. Docket #. DE-247u

DocketaB&24742 6. The horizontal, fluid blasting effluent p,..;,

cont ai nnent device of claim1, wherein the vent is
cl oseable. 7. The horizontal, fluid blasting effluent
cont ai TheHorevit4e Rk b | 0f 1o
fitting on the vesseld %&?F}lggfl?fl%ﬁg?g@ttaé fln{s][ (gééﬁgé;%’2§lalm 1,
f whereih thegvanips closeatdei ng of an end fitting and an
inline fitting. 8 The horizontal, fluid blasting
ef fl uent contai nnent device of claiml1l, wherein the
and

bag o i ng has eadi pg .edge_and a bag throat,

th ff)gﬁ% él%gllZPﬁﬁ?»sb%ngaﬁPB&w efHuentcgentaipnesngedevideeof claim 1,

f rap: hej aps to cur e, t.ne bag. openin

A SR DL G TRIR e P i 1988 R eeigg drom the
upLoBsiHHAWRBARS d il : oat cl osed at

ih%ml 1(?:at(zl)i %lg lg%lvge Zsﬁgr@dﬁ%ggﬁaggﬁéﬁﬁgﬁé ‘face of the

vessel . 9. The horizontal, fluid blasting effluent

cont ai nment device of claim1, wherein an overflow

o¥-ai n T herigpatabstaidoblastimg edfjuew corabiautent ek tebOF claim I,

degrees.radially, fromthe drain port, the overflow
dr g‘?rﬁmotgF %&g Qgeémge}@é Rdeading edgnanthe hagithrest hudhss flange strap

| sﬁ\c’t@éd hBnd B 1'eH&ﬁ‘{g' e%ge,s&%cﬁan%%cs rrgfosbéigg ahrhgarl]ris to secure the bag
opening against a very end of the vessel 60, and leading edge having a draw means

to close the bag throat closed at it leading edge 23 around an outside surface of the

vessel.

9. The horizontal, fluid blasting effluent containment device of claim 1,
wherein an overflow drain 70 is disposed on the bag wall about 45 to 60 degrees
radially from the drain port, the overflow drain being as a secondary drain when

an effluent level in the interior space becomes too high.



