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DRUM CAP VENTI NG DEVI CE Rel ated Application The

present application clains the benefit of U S.
we@e@sitsizonal Applicati on No. 60/ 669,946 fil ed PQI/UB2086/013480

2005, which is incorporated herein in its entirety by

reference. Field ARYNECARVENTBYGEHEIGEwvent i on

relates generally to fluid dispensing systens. Mire

particularly, the inve te' n ellact 2S to a bung cap
devi ce having a ventingL#Q%%éW%éﬁiw%r evacuat i ng
pressurized fluid froma di spensing contai ner.

Bac kitieOptaskn® fappiiéatioR V@ahisOfe | HentMAYS Ué').eﬁrgﬁ%?dgﬁg%pggfaﬁon No.

senm conduct or processing, pharmaceutical : (
60/dPadiled Angl 8,H109B, which isincérpgtated heosin drsity entivetyfbiyghfeyence.
caustic liquids are utilized. Due to safety and

qual ity considerations,, these ]iqujds nust be

cont ai ned in cont ai nersge—léh?zﬂ&—gﬁgﬁ%g systens of high

reliability and integrity. The connections, tubing,

and i & £ f ' S ANITE 0

Froreih PSR a3t d RERRi b s, ol Rtdnanty, e
infentionl rehtdsetos ai hatyl eaf devids ehavingt hesmtieg ihedhan®nt $or evacuating

The.t Sh@ can be fornmed of PFA, the fittings, valve
I”%%Wﬁﬁﬁ' %ﬁﬁﬁkﬁ RPEWEELORBLEE may be forned of

conponents such as PFA and PTFE, and ot her

f 1 uor opol yners. ConﬁB%i:lE‘ﬁBﬁncfﬁthQﬂ %Lﬁ&? these |iquids

are typically plastic aruns Tornmea of high purity

pol yet hyl ene such as those disclosed in U S. Patent

No. I, i0ddstié0 suskhhe Remscongi@bry ptotesHinQrsHagdaddyitical and chemical

reference,. The drunms will conventionally have a bung
magRaTTRRewWhigh PaTidy. dighin setresiyaner ehly| causis liduidsime utibizadg Due to

3 a c 1 [

s e e s elcRe STl A "B R e 3 Bliners and
dispessng systahshaShigh neliabilfty uhd ipegitag @hacotuetiony mitdeg, nd fittings

t d alingly en the.nipple for dispensin
for; Pl ke e mytsy %%\fféw%r gﬁ@p‘%ﬁﬁ]iyn]&e’a e} ﬁ-ng}%@q{epolymers
ha(¥ bEBR foeRIORISURRBIE fGARE iPfhet] 48FofEnR! FRE YL ane formed of
in the bung opening of the drum Various factors can

PFéaibe figmsssvalee compondnts apl dispénisa heads wirpivedormeryof components
su%l‘{]geg flﬁy% réﬁlg ?P"I%, %ﬂg oftfe? rfl{f‘lgreopol-rylﬂaee%s? Egﬁtta%refc’s fof [ﬂalllcﬂﬁllg%geese liquids
are typically plastic drums formed of high purity polyethylene such as those disclosed in

U.S. Patent No. 6,045,000, which is hereby incorporated by reference. The drums will
conventionally have a bung opening with a drum insert that includes a down tubing
portion connecting to an upward and concentric nipple of the bung. A dispense head
couples with the drum insert and has a main fluid passageway that connects to and

sealingly engages the nipple for dispensing fluid from the drum.

When transporting or storing the drums, conventional caps or plugs are placed over
or in the bung opening of the drum. Various factors can cause pressure to build up within
the drum during transportation and storage. These factors can include the type of
fluids/materials stored within the drum, the time of storage, altitude and temperature
changes, transporting activities, and the like. For instance, ammonia hydroxide and

peroxide are commonly stored and transported fluids that often cause pressure to build up
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fluids/materials stored within the drum the tine of
storage, altitude and tenperature changes,

Woe@aspost i ng activities, and the like. For i nBCEOSHE)6/013480
amoni a hydrOX|de and erOX|de are comonly stored and

in dryps p Srheadhe cap é%e‘fqna%allwfr@@ﬁv%ﬁe@ %P@W@d dgp g |cgnnect the

p e Qd

AisgBhis BT (ol Bl Borc APt sNEY ot St LRI TB oan be

disghargedroubroft the Usmg gEenfes posingvevetyheeridusr eafiet) i thitéiatl to those in
|tself be di scharged out of the bung opening,

Projety g‘j’ ﬁ" &MU serious safety threat to those in
proximty of the drum Venting systens have been
deve} e‘ﬂﬂﬁg ;yglcel?lgi 1AL YRy d%%{ggegil fr3n taﬂ&ﬁﬁt to adc%ress these pressure-
pressurerelated concerns. various ven

related rentdrnn  Pamiely, araﬂoumirenemﬂn&xmoxbpenns atteglvésohdvieebeen added to
drumfittings or drum cl osurﬁs to vent the internal

theydiymm Hitines oF druntelpshies o gentdhe ftegpal g pressugr- s Exguplgs of such
syét&n@ ra‘f:‘evﬂﬁéﬁééﬂ i (/B%l?tlﬁ&r{u/&rgted%tse ehPNoO 6%3@ 0869- However,
However, such entlona ent i ng tec ni ques not

sudncmu\puhmaé xtehungleeqhgugleardd me clheorperate theqddsigd a.mi mechanisms

ens rg)evacuatlon or vent i ng o of tgelgress%nged o)
ety © PO Realhoin oF yverlife, o 468 BRInrhorE, Rgsare aree
AbMIMAER M §t5ra36 QAHE rah&iRktind drunPst i8 SﬁedéﬂQhQaﬂﬂpiﬁré&B @he dangers

concerns inherent with pressure buildup with
ang ofPREPIDS oRBEICR Wikh Hressueebuldyp dwzf,bl@ngmwgnumalrsﬂmd storage and

: the Invention A fluid dispensing system
dlﬁ%ggi?%%lugjsi ncludes a drumwi th a bung, a druminsert

that includes a downtube that inserts into the bung,

and a di spense head Sh@amaePsthe svahtibh t he drum i nsert

to provide dispensing access to the fluids in the

drum To facilitate shipnment and/ or storage of the

dr urh fndl dispensingt sistesy gereeallyi iwpladsea ewd wign alheing, a drum insert

o B DSBS o B G e it

thet UAge iffett thBroviRIdiopaRin Egacca-dﬂetodfh@nﬂlﬁé@ ivers dAfn. To facilitate
device in accordance with the present invention

shigaeat aﬂd/«}r stw@g@ Q& Sheadrypmmandnigs @@bené% seendbispensa head,eam heggmoved.
a n
i 3B SRR SD RS ISR RLLID, GA ALl YT e e
mspr:trtd) clone oﬁ‘ﬂwea]bm gpeningon and a ring portion. The
venting key generally includes a key body portion and
a venting . . . . :
The drum cap venting device in accordance with the present invention generally

includes a venting cap assembly. The venting cap assembly can include a venting cap and
a venting key. The venting cap generally includes a main body portion, a valve portion
and a ring portion. The venting key generally includes a key body portion and a venting
tube. The venting key is rotatably engageable with the valve portion of the venting cap
such that rotation of the key provides a passageway of continuous fluid communication
from the drum, through conduits in the venting cap, and out the venting tube of the venting
key. As a result, any release or evacuation of pressurized gasses from the drum can be

directed away from the user to a safe area or device.
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tube. The venting key is rotatably engageable with the
val ve portion of the venting cap such that rotation of

W b@okeyspr ovi des a passageway of conti nuous fPai/tisS2006/013480
communi cation fromthe drum through conduits in the

vent4 fgatagpands adyagtage tof comhodimens ofittee itventien {sethat the drum cap
I . . i.oncof . .
v 082SR e SRl 2R ORI AR b, fpesa
spfayig ¢fgasses end tiquid fesmf en ap@dn®in thedheeisAvbried uE@n apehing.
advant age of enbodi nents of the invention is that the
drum cap venting device ensures safe evacuati on of

pr esA dedtyteang jadyantags of estfodimentsiof the invamties is bt @ combination of

' Q Lquid from an opening in e
g PER i D AEARTT P St orREAEh TR b 21 it om e
droth. eddendh,esife eodcubtien oNhEd tfioam theSiriididd avidgdrbi nat i on
of the venting cap and venting key conmponents ensure
proper evacuation of fluids fromthe drum As such
uns &t deadrgandiadyantage of embodimenisafdhelinvention tovibaidéd venting cap

t . di { f,thed td
oe s s ST Ol BOMRIERES A A, D B s e
likear i ous thernopol ymers, such as PE, PFA, PTFE and the

like. A feature and advantage of enbodi ments of the
invention is that the venting key can be separately

r et o Aedusyand v eHegeuslesmbardiments @f thehimventinn igrthah thedrenting key
j ' , ' i:N an_take, pl ace. .
ool 80 A SR 65 P S Ken (RN Ay BB arive,
seleetivengendipproan tilat wasaf As\eemrbull) gettivg cant®Bipacerat facilities having
devi.ces. A feature and advantage of enbodi nents of the
APPIPEAEISAE YL liRh SV REepEs X d8¥CHal ve assenbly can be
sel f-contained within the shipping and storage cap. A
f eat [ .of the.invention.
o ¢ hifRRanG AR ARSI iflepb s BBt Sing vatve
assbmibig carelbchet {-doneainadel iylin ghe ghdpbitmingligorapé ey, at ed
venting nechani sns for each drum As such, only those
druns containing chem cals or material requiring
vent'} fRgtaeand gdentags ofamhodimentp ofi thei ineentiBniie that the user can use
iPLIO ; i ig. d.is rspectjve .
PRt Bp Hoyole SERAL A ol relif afoP RGRBE blsifated venting
maghétismas derdach grinib @\srsouh,achly those darmbb@itaihihgahe@icdGematerial

wi.th an .errbodci nment of the present
requiring venting need use the venting cap device.

Brief Description of the Drawings

Fig. 1 is a perspective view of a fluid dispensing drum and venting device, with a
venting tube routed to a scrubber in accordance with an embodiment of the present

invention.

Fig. 2 is a cut away perspective view of a fluid dispensing drum, drum insert and

dispense head for use in accordance with an embodiment of the present invention.

Fig. 3 is a cross-sectional view of a drum insert engaged with a drum bung opening

for use in accordance with an embodiment of the present invention.
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invention. Fig. 2 is a cut away perspective view of a
fluid dispensing drum druminsert and di spense head
wo e0o6ase5i N accordance with an enbodi ment of tPET/US2006/013480
present invention. Fig. 3 is a cross-sectional view of
a driita 4 #s8rexpladga gespodtive vievd pliaripumm gapenting glevise inigasordance
' | . jrent of the present
WW%@%@P%%H’E%O%é P%egé\hﬁ?@gﬁ%lggd per spective view of a
drum cap venting device in accordance with an
embaelp e it antdxpldded PeRPEMve Wittt 4 BFm EdPvertink Ye@le in accordance
expl oded_perspective view of a drum cap venting device
- withametabedimeaieofithe present dnisotiptrent of t he present
invention. Fig. 6 is an exploded cross-sectional view

of .drum ca nting device i.n a.cl,osed position in,

et Bt e PR BT MR IOY Of AT SgbHEitng 4evicd i a closed
posTtea i h&drdantwith ahenfbodlR&S o BRHr&RAl inVéfienof a drum

cap venting device in an open position in accordance

wi th an enbodi nent of the present invention. Detail ed
Des dfigpf isarcrods-sebidordt sisvnofsa @efrecapi egtige deried inyantapen position in

Figs. 1-8, a fluj.d co iner venting system110 is
zwﬁ%ﬁ@%?é@ﬁi?h@nb%hWFW§Hé€%P@ﬂ¥%H“GE& al |y includes a
drum 12 and a venting cap assenbly 14. As shown in
Figs. 1-3, the dr%féii'e%ﬁé&@riﬁ%dﬂﬁeﬂrﬁﬁﬂ%@ ner housing.
16, at | east one bung or access openi ng and a drum
insert 20. The draminsert 20 includes a downtube

por tReferrid2 generaly tb Edgt 1ad)e fipideontaie adeting ystdn® 1034 depicted.

The drum 12 can be constructed of multiple |ayers,
THE oA ST B Gieg s IO dFoc (AL st ReRiE gD assermbly 14. As

shBWAGHE ¥8zs. A3 tifeAubd'$2 BELInkRIdE %Uc%n{a‘iﬁ\/é\ﬁ _rhIBﬁéin% 16, at least one bung or
bags/ menbranes or |ining portions. ile 1h one

acegsh odémegp i 8 aheé adiramidRrt 29. cBiesdmucinectt 20 ibidee tiphanibe portion

a nyriad of oth terials, are also envisioned, Th .
23 LIS G ahtranetaois® fufm, R et ofmultple
laye@f) sBEH 49 BOMPolrhés doraibdlid adshy nlQdAE WIddess @bl caPidcfude various
. adapted to couple with the bung 18, as depicted in .
111‘#!”@5 bags/mempypneh ef lining pestiensdi SPulesia oneacybadimennthe drum 12 is

oI 0 0981605 AP kA U BRI o s
onb|bung optimiag18andefihel s@rialiyuinal ioprparfiod bOiidsdrunt 02 bhE the drum
inSgH L REFOTFY 14 PGS Wi MG oS Oohaied JRRIEs. 15 Further, varius
dispense heads 21 and other fittings can be coupled to the drum insert 20 and/or the bung
18 to facilitate the dispensing of fluids from, and the recirculation of fluids into the drum
12. Examples of drums, inserts, dispense heads and other fittings and components that can
be employed with the present invention are disclosed in U.S. Patent Publication No.
20030010387A1, and U.S. Patent Nos. 4,699,298, 5,108,015, 5,526,956, and 5,957,328,

each of which is incorporated herein by reference.

Referring primarily to Figs. 4-7, the venting cap assembly 14 is shown. The
venting cap assembly 14 can include a venting cap 26 and a venting key 28. The venting
cap 26 generally includes a main body portion 30, a valve portion 32 and a ring portion 34.

In one embodiment, the venting cap 26 components are distinct and assemblable to
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be enpl oyed with the present invention are disclosed

in U S Patent Publication No. 20030010387A1, and U. S.
w@ea00en1078bs. 4, 699, 298, 5,108, 015, 5, 526, 956, BETUS2006/013480

5, 957, 328, each of which is incorporated herein by )
copgifust dhe eented cepi Hy Pr parichlagly t hopingén Fig.74. t Rewever, in other

[ ) 4 ] ) ' .

e, 598 BREECHY (oo BB T IS ERLHP550RY i phervis
colipl¢d 28 he Vastingedapi26¢at dp cafst@erddiviaponsahi¢tels, sichas RFA, PTEFE,

body partion 30, a valve_ portion 32 and a ring portion
PEsor 2 myrigrhel dheyqalymers and kpowrmaiewglscap 26 conponent s

are distinct and assenbl abl e toconstruct the venting

cap 26, as rticul arl ho in Fhg, 4. . However. in.,.

ot hen BB AL ho a0 of ol Pl 2 ineiact R Glign Ogion 35, a
ledsb b Erdaymbfrtae d6.0d naidiesdy @Rde®BRIaad.a VBN éedtk ipbBion 38. The
. cap 26 can be constructed of various nmaterials, such
ingggtiquEportion s ippdantedy tangpynle the cap REr tBiey faips ingee 20, or other

RQuN ials. . T i ' B

Stlj\ée nt i %gﬁ%ap 36@’ rt1% P%(]:lg? tglﬁ Q?%Sfﬁ%‘?@%oﬁ%@% gg F%rt nstance, the
indeetdat patien 86 @d genept 24 cdn RGhreadediadagied Yorqueduietin&ftion, and the
.,and val ve. recess portion 38. , The insertion portion,
likgs 9@165&8‘&%8@ teghnig Iaéetaﬂgé? Typiongdy o%@‘héaléﬁ& Shagition 38 can

indQde %ip 8F BRIovE HbHIhU98 a8 alslif of EIBve Bortiod 39BalAAhbwhhE Figs. 6-
at | east one bung opening 18. For instance, the
7, ithes grain bedypeonduird 73&anole angled apd eénfigaredote tetmimatgealit through the

adapt.ed for ssure insertion, and.the |ike. her . .. .
w5 I00F g R THAC sp BRelcaRE vl gk dfm i A Efhe interior or
thé @eg@ss2.portion 38 can include a Iip or groove portion

39a and a slot or groove portion 39b. As shown in

Figs. 6- 7, the main body conduit 37 can be angl ed and

confThguradce pertiver32i inaludeson maih vonighemher #&ianvavelpody ring 46, at

rtion 30 for fluid co nication with the drum
1off bb engiimet, r i PRt SBhuoBiot D, T Byl g member 40
fuiBért inddé? al MEINUALSe BoAEHiN4Y QidhedBI @I the Bn¥idldifal axis of the

body ring 46, at |east one engagenent ear 48 and

meraeest fhgand @t trpesvesse nealvio corriat Agi n Thergondsiinde, 4¢ are in fluid
<. . | : gepe o
ol gk PAb LR, Qe o g RAp Il B00EGA) iodimen,
trang e edl ee corriluitel 4oz shigi domipetel ¥ irroagin didie tveal i 2f thelveatt enember 40,
ication with each other throu

anbgﬁ {nle%%ﬂﬁ? smgilerthem e gramSBRRTPSNd AT P dhe %@é\gﬁve conduit 42.
Th\oé?JaY\?e RIYdiid 464@arp@§%i§§0559 HRIuBH She/vdrd hneHer 90 SRR lefigagement

t he vént nenber 4
ears 48 extending out from the valve body ring 46. The rotating slot portions 49 can be

slotted portions defined within the valve body ring 46 to engage a respective portion of the

key 28 as described herein.

The ring portion 34 can include a ring aperture 50 defined therethrough, a gripping
portion 52, and a threaded portion 53. The ring aperture 50 is generally sized to receive at
least a portion of the key 28 and/or the main body portion 30. The grip.ping portion 52 can
be defined along the periphery of the ring portion 34 to facilitate manual manipulation of
the cap 26. In one embodiment, the gripping portion 52 is a series of spaced flats and
indents. Other configurations and designs are also envisioned. The threaded portion 53 is
generally provided within an interior section of the cap 26 and adapted for threadable
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and is nmeasurably smaller than, and generally

perpendi cular to the nmain valve conduit 42. The val ve
whowy/11476) 46 can be di sposed around the vent PENI82006/Q13480

W th the engagenent ears 48 extending out fromthe
COVIaim&WBbdy)rnesmgldn@ thi¢adingoorathengpesiing 1P or tthisading P4cedhthe drum

s 2004 5, B0 DR O Ll Rl S B

descri bed herein. The ring portion 34 can include a

ri ngnaRRr LHbEdinRndefhkn b&iogS ooumh, 348 Ha | 1 fitting]

portion 52, anld gt @%g pgrtlon 53.” The f’ﬁ%’ﬁ%y or gy
engggeabler & cﬁnemsseg@mp}ealblbyo sxrezwd)rtassméad@thwe/eatmg eaps26, as shown in

Fibei. ERBEIG BP e SresBn e o ARG 37 Brgopd SHs the valve

rede8s BO Bﬁﬁé Rhintddd %zrﬁoﬁg;nosn t A9Buck} tAOvAIRE bbdyt AhE46aNgIRable along
mani pul ati on of the ca hi one enbodi nent, the

cogesnopiling plot wogipns 235bs 0£ tbérlinél@ bedys 3Qc serhf fhet gherfwo opposing
onf.i S.an r Is
ol RN caf? PO RBARLE AR 1RrTa SIS0, SR boay 0.

Rdpatale dﬁ@lwembnmfaﬁhelvrah&rpo@ﬁors 82 twithin ¢e ﬂnhm soaly poBti@nsl0 may be
adapt ed for_ threadabl ecoupli n% Wi th coryespondi n%
linpiggdalyp phitable engasepEnioh ghe gars AStagewsval OMtO@qus fons within the

vaWeu#Q:éég Sﬁo‘i’ﬁorgQS (& &geﬁéomglg] OF thd kbt Weﬁ? 'bB@)( g)'brtfo(ﬁu% | Necordingly,

configurations can l'oyed as
rowitbo df therears 4heandsplipded toommtﬁﬁmaBlZaveinlsmnee sha§fpdepyéep or less.

rflttl a herw se. c | eable to
Ofbrtsiogn i ERERIT Ant Bl co RSO Beof Sl BRGHiR 32 and cars
48Fdafl be dmphBled MIBHBNESiatind HRINE tHRIEPAH 8 BéopeloT %é’}ﬁje%%t invention.
portlon 32 is secured within the val ve recess 38 of

the main body portion 30. As such, the valve body ring
46 iRefarindapineralyoty Kign r'edpdmdiengagshent galrst B6nsngd&b respective

of the main d ch.that the vvoo osi n .
ORI G AEe BOATRE A TR OASTU 3 FHiCHDHES [ 34 and main body
poBdt 3R gSB8r. OAs & RAuABHS aef¥1cd0naiRPbay aBtRn 30 and valve portion 32

di spl acenment of the valve portion 32 Wthin the main

ar%mrqhbmsﬂmnegowﬂw theering fmeﬂeﬂ: ﬂysv&b hat sl mseHgapentiens of the
m%lﬁ bolagl v alen édg c%% ﬁ Ltn t\ﬁ% g8§r4 % ntQV t(ﬁlﬁﬁ]l insert 20.

e récess por Ions o0
Withisaclb a dynfigurhtidi) tﬁ@ vall% @oftibnngd yan b@irﬁiep@fdeﬂﬂy kdtated within the
ears 48 can be |im to a rotational travel distance

cap {6 pge H&é@b%}s%rﬁ |Sb@§d bppfisd th%tvaﬂplbﬁq%fheroﬁt@ﬁrla &1 feehpiques and
I
m&g\gdss ; V'f:‘éa% gfeag,ké% oyegﬁl\?\%{t ou%ﬂbglg%gyﬁ g ron? ?r%étsam 32, 34.

Fos pnstanwea isolps oD peessxiretﬁtﬁngm doadingi mvlmiqlilezsn dedihg rtedhnggues and a
ener to Fl Z he enga eman p% gngage
%@gﬁa OWl’l al achmen tec 1ques (S 1n1p emen €d as we

In one embodiment, the venting key 28 is separate from the venting cap 26 and can
include a key body portion 54, at least one engagement tab 56 and a venting tube 58. The
key body portion 54 includes a bore 55 therethrough to receive the venting tube 58. The at
least one engagement tab 56 can include a flange 60. The venting tube 58 can further
include a first end portion 62, a tube body portion 64 and a tube conduit 68 therethrough.
The first end portion 62 can be flared to slide over an end of the main vent member 40, as

shown in Figs. 6-7. As such, the conduits 42, 44 of the vent member 40 and the tube

. conduit 68 can be brought into fluid communication upon insertion of the key 28 into the
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portions of the ring 34 proxinmate the ring aperture 50
to couple the ring 34 and nmai n body portion 30

wo oettliss2 As a result, the assenbl ed mai n bodRCPUS100€013480
30 and valve portion 32 are securely positioned within

cap 26. rA secoagend it ¢hesenting Hubeh3d carh@cti:méeutta distapes frpwyrthe venting

35 of .th in _body 30 extends. down fromthe ri.ng 34.
ca 35 Shbh G R PR I R e SR AT PSSRt "l tvironments,
as @Ryahi4sed fidtted Rereld) ElnvaleMRitPGHbI A exkts, tﬁaﬂeﬁﬁlc% tube 58 can be coupled
i ndependently rotated wthin the cap 26 and mai n body

to aortian efithe ke B sueh aytherinterignef the Hors I9eor an exicpnriier of the bore

t ' 0 > '
55 LB B AR 285508, SRR St SRl motods
I nstance, snap or pressure fittings, bonding
t echyd shén il Phgl 807, BE RBAtEHIEReRNE cAn B4 indéhedl in® MR main body
known attachnment techni ques can be inplenented as _
pofian 30| ¢f Bwevaanipediapeio engage theritalvegpusipn 232. | Specifically, in one

rate.fr . ! 6 ]
erfSRE N e RALR Tl P LR oA Wl SRS Tl S Hratcabty
aliggitilé Rathinbe otiting ktk4y obtdyap@s porien 53. IWith meldsa eonfiguration,
bore 55 therethrough to receive the venting tube

8. i
therflanggs ¢ generdlhereshamgetisiee pashsgalvahofnemgHe & Ruriher provide
w2208 henlBF (BB PR Y 68 RS2 i o e
rotatibe of the dusetted 8nd bregagehkaufhcauFesethé flasges@@do fare thervaB2 portion

32?@ b?regllap%rdgé rtgﬁag,'sxﬂl él?(ﬁSH%%lcgél.eg n_ﬁq_qg gtgc{?gﬁdig?lhcgen{/e%?}again, can be
lirfisudny bteirtddd st Ssitid8 of ey edf® AR Qhd 4hgddlalbhe pbifd8s of the valve
conduit 68 can be brought into fluid conmunication
regfsd A pmder the srrimbodshrorkey3@8 into thecap 26. A second
end of the venting tube 58 can extend out a distance

from,the, venti C as 4. f ti t

var 1 Bisaoeon s S0 PR B e et inG S Emendng bR ey gember 40
thedtgH r&atiss 66 tHelWnlsheId Nakigh ey b8, Bkdwikd piRiREROEEIRMIBnment of

the venting tube can be coupled to a portion of the

thg ggngyvgrsesiabie eonduitd4iwitlethieqondiit BRe@fites maBobasly partiex3P. In the
rion of. the. bhor , b f bondjn i-f ti,nQS . .
Rl ottt I BE £ ot erd o Sabih ¢ Ronot in hia
coffehliaeigion Agitls hewondiit B7 @8 thebmdin Bdd§ poetidn 3@ sobyth2Bheids) such as
be inserted into the main body portion 30 of the

prgs(gml;qqlgg@%, athay ggg@'uqu &2 \pgﬁ\;gu%\omﬁq:rg RO0gye fully contained therein.
e o . ) g
R L o e RS ey ST TN o s
predsigrealbfled wottents dftike domaf 2 mgd potnsaldiPimgiretthesevialclase proximity.
ortion 32 Wth such.a configuration, t f.l.anges 6
TBhn i Gk deeceh SHoetinh EBeof ikt PUTE s 4y S AGaE vent the
préQufizdatiigds & @¥éed@way from the drum 12 prior to removal of the cap 26.

To vent pressurized gasses within the drum 12 to a safe area (e.g., a scrubber
device 80), the inserted key 28' is rotated within the valve portion 32. This rotation of the
valve portion 32 and vent member 40 along a path of travel, correspondingly rotates the
transverse valve conduit 44 into communication with the conduit 37 of the main body
portion 30, as shown in Fig. 7. Consequently, an open valve position is achieved and
continuous fluid communication is provided from the drum 12, through the body conduit

37, through the transverse valve conduit 44 and main valve conduit 42, and into and out of

7
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secure engagenent of the engagenent tabs 56 with the
val ue portion 32. As a result, rotation of the

w0 p®en1Ees2 and engaged key 28 causes the fl angeRCB0S1006/013480
force the valve portion 32 into correspondi ng

the tibatcondint 681i Shis a ére providdsi asflvidtcaminymadatigh ppthafoe ﬂ@mressunzed

coBRBY AP BRE 4 e G P GPTHA B o vemin

tubESLESthd 8afRNEhiHg 4188 BRirBResl elkkbhent 288 rothién of the venting key
rotation of the valve portion 32 and the correspondi ng

28ith theeyalverperbien 32(beftre yanling eana@dcsn the prepwnt dugatjery ensures that
e e
RSB BB kR S5 PR SR KBTI o
asdb tlhd)eas@Bvith boﬂ\xenﬁonetll venting mdchadifias. g Sady a;hxhi;onﬁieﬁse@t areas can
position of Fig , the transverse valve conduit
ingfade }SHIafquﬁoeméom%nﬁuaea:: pshkagvih deiesssyrl g ecrghbess 89 (Biz. . A
%@idnof%géf RO LhRr d0viSssche Extf\ﬂglo% deoij g&g Sn with an end of the
ssuri zed gasses, wthint rum ruminsert
veRfingtube BALd provatetadafieplatcnfor Euil evlaembmal of t he venting
cap 26 fromthe bung opening 18 at that point would
rel ease pressurized fluid contents of the drun112 and
pot erhei Ripgept uwp%ﬁcel AR e empodicd b ofieh Rpssiti formg without departing
f v
B T L s e i R
enﬁrodgaerﬁes;haui/dybd icomsiddred dnuﬂi 1®ppats cs flostrgivevadd abt restrictive,

he c 26. To, vent |zed es wi.thin the drum .
rolpgnpg Biinggiateioee abereed S el taady i Bojecttmgeschiption to
1nale§t@&ﬁees@ofs@aft%§1ﬂv%nﬁ&{ at ed Wi thin the val ve portion

. This rotation of the valve portion 32 and vent
nenber 40 along a path of travel, correspondingly
rotates the transverse val ve conduit 44 into
comuni cation with the conduit 37 of the main body
portion 30, as shown in Fig. 7. Consequently, an open
val ve position is achieved and continuous fluid
comrmuni cation is provided fromthe drum 12, through
the body conduit 37, through the transverse val ve
conduit 44 and main valve conduit 42, and into and out
of t he tube conduit 68. This in turn provides a fluid
comruni cation path for the pressurized contents of the
drum 12, and druminsert 20, out through a term nating
end of the venting tube 58 to the safe venting area.
By requiring engagenent and rotation of the venting
key 28 with the valve portion 32 before venting can
occur, the present invention ensures that the
pressurized fluids or gasses will be vented to the
safe area, rather than at the cap itself



as is the case with conventional venting nechani sns.

Safe environnents or areas can include isolated roons,
wepebosrses, and known devi ces such as scrubbePGI/BS82006/013480

(Fig. 1). Anyriad of other areas and/or devices are
Whatvi$ gliat sf or communi cation with an end of the

venting tube 58 to provide a safe place for fluid

evacuati on. The present., i nyention may be enbodied |n .

ot e spdt: YeEng iags AaYiEh ot SHBPURERE MBS U pfP @ uid
coRfairiht Qfurk Neh&SiReRE HAim Blcidded i Rast ORELERE opdiSd SloNdng access

the 11l ustrated enbodi nents should be considered in
intalahn integ peafitbe dsin, [thersentiagicop demict somaprisgxt ri cti ve,

reference being nmade to the appended cl ai ns rat her

than to the foregoing description to indicate the

scopfeEaBPOTHR IPEIYARE; on. Vhat is clainmed is: 1. A

venting cap device for evacuating pressurized fluid

fro £ LU ' : [

| o P o4 SO AP B e MiThe WEEG LB b el of e drum, the
maintbodaindludieg iadodgfcohlieit di upgrablheowmminication apitid éhel interior of the

conprising: a cap portion including: a main body to

erably engage with the at |east one bung opening of

the drum the main body including a body conduit in

°peraalt3)|teﬁ%tﬁ9 %walb%ﬂgligaua\fngrb$ e hﬁhﬁ)@{'ﬁfle Qhiy qﬁeﬂﬁ%%cludimg a

a rotatabl'e valve body I nCludi ng a val've nenber, the
valrel coadureatiendingthletetliroggla val ve conduit ext endi ng

t heret hrough; a venting key portion including: a key

body including at | east one engagenent nenber to

operdapsniing kepppation iclyting: apl e val ve body; and a

venting tube including a first end portion capabl e of

oper_apl I gn a nunj ' i e

condt u%}?lﬁ%?% %%)cg%dr%}é% lag(fleea%tg%ee o a%%%‘l? Htt ﬁ%}ng ﬁ% gog gﬁgﬁt{@ engage the
rofieievald Bdiyt el r ot at abl e val ve body, such that

rotation of the venting key rotates the engaged

rotatabl e val ve body to align the valve conduit with

t he venfingombeiincleding roliist end pedinn papshly ¢f opegable alignment and
cofmt %n??dgif’ g\?/}ﬂ? ﬁgé/ 3}%5%} Sorldlift Slﬁ)%;ll gpeegabflé léhgagfeﬁl%m tt)? Ghe engagement
member with the rotatable valve body, such that rotation of the venting key rotates the

engaged rotatable valve body to align the valve conduit with the body conduit to provide a
continuous fluid passageway to evacuate pressurized fluid from the interior of the drum,

through the body conduit and valve conduit, and out through the venting tube.

2. The venting cap device of claim 1, wherein at least the cap portion and the

venting key portion are constructed of a fluoropolymer.

3. The venting cap device of claim 1, wherein the valve conduit includes a
first valve conduit portion defined along a longitudinal axis of the valve member, and a
transverse valve conduit portion generally transverse to the longitudinal axis and in fluid
communication with the first valve conduit portion, wherein the transverse valve conduit
is alignable with the body conduit upon rotation of the engaged engagement member of

the venting key.



t hrough the body conduit and val ve conduit, and out

t hrough the venting tube. 2. The venting cap device of
W@b@smas2 wherein at | east the cap porti on andP@T€S2006/013480

venting key portion are constructed of a

f | udr opolThewenti caphievice nf clagn dapheein the vehting tbertetminates at a

wherein the valve condujt j.nclydes a.first .valve
SeqOf| A PORISR GHSEH e ioh Rl BTt 1SFBRg FPIPR AN s of

the val ve nenber, and a transverse val ve conduit

por i on gperalihy dy ac{%%i’c%rétecltaﬁn t4|jG{N1#é_P&QI fhlHeBAHd 8Xd Portion is

and In fluid co nfcation wth the first valve
opeablguwiotiplpdtd 2 scrpblinedeeicer t he transverse val ve conduit

is alignable with the body conduit upon rotation of

t he engaged engagenent, nmenber of the venting key.4. .

The Svent 11§ verlperapidesics of elaup th whergidhe serops én‘¥39i¥19ﬂgs routed

j a second end portion distal the

to%%}gtﬂhgéyag‘g&r@?dﬁﬁéaé di stance fromthe drum 5. The

venting cap device of claim4, wherein the second end

por 7i on iTheopaiaf| gapC st df totaim $Ckublekedii tHetbraeable valve body
. The venting cap device of c¢claim4, wherein the second
incdyqes 76 deash Ane SXreBEIEEA PRI PRETANY A 2aseablsaYith ft dpash one stop

. The v [ j.ce af [ , '

pofion Kl oy O B P PP Pl g HERUIE Tl body.

ear portion operably engageable with at | east one stop

por Bi on dhetVedtingicap bdeticet & tlaim t1, rviieddih dhalmain body of the cap

di spl acerent of the rotatable valve body. 8. TEe )
POTiORAPRERLEAFNEAERH With & Arum gispst eounigbiodhs aﬁ/ Igest AR RUgoRRpRIng.

of the cap portion operably engages with a drum i nsert

coupl ed . | e g j g, T .

venting aus vaBiftelr v RSB IDRROE 80 ity s o drum inser
having lalidp shikadbduportios disposedviboge dhet oyngt dpepagegshdppdbwatube portion

di sposed above the bung openi ng and a downt ube portion
exteRding dowy miovike ineron ¢dhe Hiar. 1l Veing cap g@mﬁr mpqhuding a threaded

(o [ [ . hr jon to
PO T B B e L o o e drum
insert. 10. The venting cap device of claim1, wherein
t he 19ent iThg vkeyngept deviceari@dlditel , derado thel ventiag Rey portion and the
separate. 11. A venting device for evacuating
cap peion A, €8s ses froma fl uid
11. A venting device for evacuating pressurized gasses from a fluid

containment drum, wherein the drum includes at least one access opening into an interior

of the drum, the venting device comprising:
a cap portion including:

a main body to operably threadably engage with the at least one access opening of

the drum;

a rotatable valve body disposed within the main body, the rotatable valve body
including a valve member, the valve member including a first valve conduit extending
longitudinally therethrough and a second valve conduit extending transversely

therethrough and in fluid communication with first valve conduit;

10



contai nnment drum wherein the drumincludes at | east
one access opening into an interior of the drum the
wae emwbiltngsdevi ce conprising: a cap portion inclPdi/OsR006013480
mai n body to operably threadably engage with the at
| east vepting ey persioppeohiding:of the drum a rotatable
val ve body di sposed within the main body, the

r ot at abl al ve body. i ncl udi.n val ve .menper,, the

Lol RS Rt ot Rl GeaPiso Salal & leact She chgeement
mérﬁﬂ&i, Eﬂédétrl@ésit Yonk Qﬁg At eendbRe a@apt&d &) Gpéf%l %_ngé’g’édﬂh% trotatable

ext endi ng transverSely therethrough and in fl ui

vadesrhedyi cation with first valve conduit;a venting key
portion including: a key body including a bore

ext endi ng t herethr h and _at | east one engagene .
e ik el d 5 GHENG AGREOR oA P AGAE Pt qgd portion
ca?élﬁé aJHl Mi g end N@niRiAtARhewHR! e Redyalvd bambit RPpon operable

ube adapted to extend through the bore and including
engagamesnt obthd epgageimsnt waphel witl theabiatpbheyelvelbmly; and
comruni cation with the first val ve conduit upon

oper abl e engagenent of the engagenent nenber_with th .
ot AErE DD Faageeahar U oT EReFGILFEBINE: GG SERRRLY with the
valfe bAE RAGRGEIEINe VERIRE kePfio lalopBYpRAM WirieBpddafhgly rotates the

val ve "body rotation of the venting key to an open ~ )
valieshadyde dignribe penodi rvglvg aooduit &y epeeablaflvil ¢npatpumigation with the

B PR R PG FAPLA Bl poBRge B b Hodhan e venin
tueyacuat e pressurized fluid fromthe drum out through
the venting tube. 12. The venting device of claim11,
wherein at |east a portion of the cap portion and the
ventiZag KBie ysoting devieg ef dainstl, wdreeain aff legst 2 portion of the cap portion

anfdltHeoré% 1(1)1| %(mer. %3. ,eThoe t\/er%tc;{gagahﬂevi C ofrcl aim1l11l,
WHer er n e Sy\%lﬁ]t Pr?b FUBEYEET B ’tl%rgp%llt)m ‘'second end
portion distal the first end portion a distance from

the dr umTHAvenliRg deoRE IITEIARV] CaviRleifi| R Wedishe NBE kG ates at a
t he second end Fortlon is coupled to a scrubber
seglengd end portion distal the first end portion a distance from the drum.

14.  The venting device of claim 13, wherein the second end portion is coupled

to a scrubber device.

15.  The venting device of claim 13, wherein the second end portion is routed to

a safe evacuation area.

16.  The venting device of claim 11, wherein the rotatable valve body includes
at least one extending ear portion engageable with at least one stop portion of the main

body to limit rotational displacement of the rotatable valve body.

17. The venting device of claim 11, wherein the main body of the cap portion
threadably engages with a drum insert coupled to the at least one access opening of the

drum.

11



15. The venting device of claim 13, wherein the second

end portion is routed to a safe evacuation area. 16.
wab@entertsi ng device of claim1ll, wherein the rPCHUSIINE013480

val ve body_includes at | east one extending ear portion

engadeabl Bevyentingdevisaof chava bt oyhasdn themeningt kry pritipn and the

. L1 ot ati onal displacenent of the rotatable
Caeﬁﬁ%/ﬁé%b%cr)%%pa . The venting device of claim 11,

wherein the main body of the cap portion threadably

engages WA lchp asseiBI) fon $@iduatinsPle8shrized FlRIsSFHonh @FhRfid 6¥Rainment
access opening of the drum 18. TfieT veht hg" device

dre, whetein the drynéndidestah deagieons asgessaipenipe intoringpigrionef the drum,

thgg% é)s?rrﬁﬁl NoRLRSgPar ate. 19. A cap assenbly for
evacua mS’ pressurized fluids froma fluid contai nnent

drum wherein the drumincludes at | east one access

openhéhsifot SapPpihg oY eid Arest ohd Bcddhs! BperfiflEoL MR RSHEMR Means for

conprising: means for capping off the at |east one
cappigederlepegi ng of the drum the neans for capping

i ncl udi ng: val ve neans for operably rotatably aligning

a valye conduit with th | past one,access. openj n

of " CReGPTHe ah @b et Ry pE e § VAT IRy g thdeest one
ack&t8 opaliMe oM@ surh Carie! ectively align the val ve conduit

wWth the at | east one access opening of the drumto

evacuate pressurized fluid fromthe drum 20. A nethod
of eveasdbi ngepblyswtatatdydngiginglshed valve anatnerp selectively align the

onprising.. providing a fluid cantai t drum havjn .
vall chridit ST Bie i CAshon® aRcahOBFRGE OBy Ay fyactile blessurized
flpd GohtihBdnandr um cap to operably engage the at | east

one access opening of the drum the drum cap including

a rotatable val ve nenber, the valve nenber further
i ncl3fdi ngA anefladdvaf evagrating pressuzizdd Agidsieone o drugomprising:
provi ding a venting nenber, the venting nenber adapted

to oper.gbl ngage t.he . L. L
1.Prov1 mg a %UI% ontainment drum having an access opening into an interior of
the drum;

providing a drum cap to operably engage the at least one access opening of the
drum, the drum cap including a rotatable valve member, the valve member further

including a valve conduit extending therethrough;

providing a venting member, the venting member adapted to operably engage the

drum cap and having a venting tube extending therefrom;
operably engaging the venting member with the drum cap; and

rotating the venting member such that the valve member of the drum cap is
correspondingly rotated until a fluid passageway is opened from the interior of the drum,
through the valve conduit of the valve member and out through the venting tube to

evacuate pressurized fluid from the interior of the drum.

12



drum cap and having a venting tube extending
therefrom operably engagi ng the venting nenber with
W b@edrarm cap; and rotating the venting nmenberPGUIUR2006/013480
that..the .yal ve,.nenber of the drumcap_ is
cor Pdsporidergriod of iz 20 Whergiry P@Wﬂil?%és‘é?@fé%ﬁnqr%ber includes
interior of the drum through the
pr&Hﬁﬁﬂgqgfgﬁ 1% of the val ve nenber and out through the
venting tube to evacuate pressurized fluid fromthe
i Nt @pi or Tok thé&Bod b8 dlagd - 20] Reherdh BHEkably gaglﬁgz& venting member
wherein providing a venting menber includes provi di ng
with theslrymar dycludes engpgingat leasi ase capagemepdtabygfdhe venting member
a [ rum cap
witEEF ARt A AR O oL AT S R Wil e 1 2
venting nenber with a correspondi ng engagenent portion

of the ramatia&hed vakman Mek@ereiR the Ve saidaRchfahe edtatable valve
20, wherein the valve conduit of the rotatable val ve

Mol emclmck@ laurelsvadve qonguit gaicpding dongifudinally mmthr@ugh and a second
Vol it Ry HReap B0Eh B R PR Khiniction with firs
vaf\iewoddmomﬁhrthﬂabta&ﬂn \off the \fawesmemabl\/lﬁy ﬂmnﬂmeipo@dmlg rotasibn of the
rotation, of the val ve rregn‘%ﬁ y the correspond
engygedt iVeRLing MEEbenJaHE tﬁeﬁ@ldrm‘%@r 9p lﬁgsm@% coperable fluid
I f [
o b o Bl M P R 10 bvacuate
prizasszed dvad from the ateraireof pheedsox. i zed fluid fromthe
interior of the drum 24. The nmethod of claim 20,

wherei n provi di n vent i nenber, i ncl udes

pr ovidi ng b8 elipd aéafayﬁéb JHRESH groradipe the geptingygember includes
profReY Mloroibdn il fiRiber, Provi ding the drum cap

I ncl ddes providing a fTluoropol yner dram cap. 26. The

nmet hod of claim20, wherein providing the venting

memsr i rideudeshodr oY i daing 20hewheeini povidndehe wirin tche includes

ventl ng. t ube haV| a second end portion term nating
prayidigg affuorgnolyrper, (f4Pi on ar ea.

:—4.

26.  The method of claim 20, wherein providing the venting member includes
providing the venting member with the venting tube having a second end portion

terminating at a safe fluid evacuation area.
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