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BACKGROUND OF THE I NVENTION Field of the Invention This invention relates
to a unitary, one-piece, integrated, non-fragnmenting overpressure vent

panel assenbWP 200479y be installed in covering rel ati onrti/ps2oa@/00$2a6
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Description of the Prior Art

Burst membranes or panels have been used for many years to provide protection against
explosions producing unpredictable dangerously high internal pressures which not only would be
destructive to the zone requiring protection, but also to surrounding equipment, processes and
personnel. The burst panels are fabricated to rupture at a predetermined overpressure in order to vent
the protected zone and prevent the buildup of pressures therein which in the case of an explosion could
completely destroy the structure defining the protected zone.

Deployment of explosion vents has significantly increased in recent years because of the
promulgation of ever more strict government regulations regarding the level of permissible particulates
emissions that may be discharged into the atmosphere. The mandated adoption of dust collectors has
correspondingly increased the risk of explosion inherent in the provision of such dust collecting

equipment. The rise in the number of explosions attributable to particulates explosion has made it

incumbent upon industry to provide effective means for adequately controlling the explosion problem.



WD 2004/ 079110 PCT/ US2004/ 005276 The need for explosion protection with
i nproved dust collection equi pnent i s exacerbated by the fact that the dust
collectors tend to be less rigidly constructed and not as able to w thstand
internal exWOJ8948i%110 han was once the case. As a result,Parvs20@angls for
venting the interior of dust collection apparatus nust reliably rupture at

a relatively.] ow pressure in order to.ade ely vent the confined area to
be. pr ot ect ed AR ot axbipsen BoRsPEbuliP R Do et iPHoR Rapadsbaled by
Exanpl es of nglosion ent de iﬁgﬁ t hat, have been previously proposed

i ncl udeher@st fahibe gusisp e““éﬁﬁ“‘%@r testERdLapagrcted3ad pofag ablg iywHbstend ipiemal n
the assignee hereof U S. Patents Nos. 4,067,154, 4,662,126, 4,777,974,

4, 821, 9oPlesinnsshaprras opesthe ppseh g ghicsiHewsat peanks fornientingthe mtdsws of dunt pellectiorbe
satisfactory for protection of a variety of dust collection applications
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the prior vent panel devices have involved a multiplicity of parts which
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protected, and to then be disassenbl ed piece by piece upon venting of the
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for the burst panel supplier to ?rovide the user wth di nensi onal

speci f i salisfasieey fagprateghiop o4 eivanety Pt sk gellestion arplipations yiipredhere &5 FpepHre thahyr st
panel of standard configuration and di nensi ons established by the supplier.
The bur seprpdictebleicatastropbis epplgsive avanh thl patoe von pane deiges beve iavelyebemphtiplicity ed
usi ng hardware and fasteners supplied by the wuser. Upon actuation of a
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t he actuated burst panel had to be renoved fromthe structure defining a
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di sconnection of a series of fasteners such as bolts and the like. 2
replacement of the burst panel.

Typically, the operator of the dust collecting equipment has been responsible for providing
suitable frame structure for receiving a burst panel with the supplier of the panel furnishing a burst
membrane which complies with the dimensional specifications of the user’s mounted in place frame
structure. In the case of an initial installation, it is not uncommon for the burst panel supplier to
provide the user with dimensional specifications for fabrication of frame structure required to mount
a burst panel of standard configuration and dimensions established by the supplier. The burst panel is
then mounted in place on the structure to be protected using hardware and fasteners supplied by the
user.

Upon actuation of a burst panel by an overpressure condition in the structure to be protected,

the actuated burst panel had to be removed from the structure defining a confined zone part by part,

usually involving a number of steps and disconnection of a series of fasteners such as bolts and the like.
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nunber of operations and steps to refit another burst panel over the
pressure relief opening in the dust collecting structure. SUMWARY OF THE

| NVENTI ON | t WO0s2084/03P11fmry obj ect of this invention to proriTesmoamstrary,

i nt egrated, one-piece overpressure vent panel assenbly which may be

instal l ed over renpved .a i . re reli a

confi ne%‘eﬁ%ﬁeénetng(g}glée %a%qgltle%?reegt rstg)%ﬂe o 1?%[%&8 fa%‘éﬁ%%lgg tregf %oer t&\fl{étrﬁ%rbggséa%lgls. In
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opening, a frangible vent panel carried by the primry support nenber in
full closingSU@B&AREH@EﬂE“£@$%ENF¥¥Nief opening, a rigid, generally planar
secondary support nenber overlying the vent panel and having a central
relief apert {tieg primaty sbieotoafihie invenitcarte piomide g unidary Hategnatednmg-rieng pueprasniber
the vent panel and the secondary support nenber to provide a rigid,

i nt egr atvestt,panyl @sspinblyevidtiempy bsmstakbediant andacedved ss e mhit froml apresserefreliafach of he
invention, the frangible vent panel is provided with a |ine of weakness

def i ni ng c3nfMRAzbiceMRPEdtededfsE buldipt Ehfcondbliéd @epaashrewhen the panel is
subj ected to an overpressure of predeterm ned nagnitude. The structure
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support nenber y take anyone a hunber o i ncl udi"ng Tt or anple, a

series of. spaced rivets xt endi I . SUPROI & s, and t.he, vent
panel - aRim BB oR Y Safhe F R AL s PRafa RO Bt BRtled i
primary support nenber and.the aperture in the secondary support er.
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primary support nenber or the secondary support nenber or both. In

i nst anc éecopfary gippeit wemper eNglymg s wptneaclapp Bi“’é%& 3 gsiral rglief apeTHES PRGSUUEHES may
be used to affix the panel to one or both of the support nenmbers. A fluid
tight seéatbrecaieding the primeni sippom stewbern therienipanel ansintie aerendary epplrtohermbes to
support nenbers in full surrounding relationship to the relief opening in
t he pri peovwdegLtjpid integretethene pixte beprserctvantpanél asseinbdlys &c asedfarny oftitp poettion,
menber. A seal ant el enent preferably of cross-sectional tubular

conf i gukad fMBibledvent panel is provided with a line of weakness defining a non-fragmenting burst pattern

of the panel when the panel is subjected to an overpressure of predetermined magnitude.

The structure interconnecting the primary support member, the vent panel and the secondary
support member may take any one of anumber of forms including for example, a series of spaced rivets
extending through the support members and the vent panel and positioned around the perimeter of the
relief opening and the primary support member and the aperture in the secondary support member.
Alternatively, the periphery of the panel may be laser welded to either the primary support member or
the secondary support member or both. In instances of relatively low temperature applications, an
adhesive layer may be used to affix the panel to one or both of the support members.

A fluid tight seal should be provided between the panel and one or both of the support members
in full surrounding relationship to the relief opening in the primary support member and the aperture

in the secondary support member. A sealant element preferably of cross-sectional tubular configuration
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provi ded between the panel and at | east one of the support nenbers which
extends around the full perinmeter of the relief opening and the aperture in
respective WORW9MBnbers. A planar spacer nenber in thecoseayeizzan
apertured plate is provided in association wth the seal ant el ement between
the panel and_a corresponding support nenber to prevent undue conpression
of the ¥whgoRiniag agasreunHudipar Roprondehbetvaen the pral agd pi lpashone pbthgeypport
overextended periods of tinme. Asa result of the provision of the spacer
menber , mgmbers sthightextgpdegonnl thefublperimster bethoeadinf opeaingrand therapenvan i respedtitehe
opposed secondary support nenber resulting in the seal ant el enent al ways
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initial assenmbly of the vent panel assenbly, or during in field work on the
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relationship to a.seal ant . element may be, omtied. The overall configuration
of ¢ he TitiaryroLRa R RuEGy SRR paRel mased TR Ao guerg AR SR o
overal |l shape, either rectangular or square, or may be of circul ar

conf i gupepreTsed ke sene desreeoisasiflisss 9fithe foecepplied ip Bitighassembls eb the vertpange
aperture in the secondary support nenber generally wll be of a shape

conpl enessemblyyintduring én Bale wallf osthapssemblyt Hbe aeadantrelbment Plwsayjs antestantrally tsgins
fabricated of various materials and thicknesses depending on the burst

pr essur o itsegiginakbsaté becassesprcelistic megwry whgniicahdcgssatyherepboedn dctuatdd vantpanglosi on
resistant material such as stainless steel or exotic alloys with the

confi gurati om c@festWRrexBOp@ePiaWeRIcd tadtd of iR sOftr mehbdriigosEDihe peisteBesfalid Ny
to assure opening of the panel to neet an overpressure specification.
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of this Tnventionhas rimary and advant ageous Uuti otecti ng
confine sdecg&gﬁa?s u]}){) S a'ptthre ﬂalcgr%lzﬁé( 1%n?1§dl>915}8vi\ﬁ‘e& iﬂ 'sﬁ]n'cgurﬁ%ing%elationship to a sealant

element may be omitted.

The overall configuration of the unitary overpressure vent panel assembly hereof may be of
quadrate overall shape, either rectangular or square, or may be of circular configuration. The relief
opening in the primary support member and the aperture in the secondary support member generally
will be of a shape complemental with the overall shape of the assembly.

The panel may be fabricated of various materials and thicknesses depending on the burst
pressure required for a specific use. Typically, the panel is of a corrosion resistant material such as
stainless steel or exotic alloys with the configuration of the score pattern and the depth of the score
cooperating to assure opening of the panel to meet an overpressure specification.

Although therigid, integrated, one-piece overpressure vent panel assembly of this invention has

primary and advantageous utility for protecting confined areas from uncontrolled explosions within the
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WO 2004/ 079110 PCT/ US2004/ 005276 interior of the area, the one-piece
assenbly may al so be used for relatively | ow pressure applications in which
it is desirable or necessary to vent an area whenever a predeterm ned

over pressur eVO3MH918h | ess than that occurring where arPCXeioon’thazard
exists. In addition, in those applications where the required protective
burst pressure,.i 0,.| f.ul ni t-he ven anel assenply. may
ot be. THERPF B 3i5Ptin Sit-bioe cssifutng R Rl B e e R o PG FersR et
asseanY i@hngt rg%hded with burst pattern defigiq%wlnﬂes of weakness, one
or mor e SWEFH RS AlCHIRDIGOT HeResSATY [0V CFEEBEY AP BRI H th R srecopdition
effecting rupture thereof upon excursion of a relatively thin panel when a
pr edet efqss thaythal ooeyriag sihets anjexplasion hagardieyistsy i addition, meosp ppplications whereghe
rigid, planar, spacer of predeterm ned thickness in surrounding relationship
to the seairedhproteceyeenirstipsesswe duse Lpowdkead éblepsninglod shepreat/eanel aseentdy niygiet be t 0o
| ow torque pressures being applied to the vent panel during fabrication

t her eof radilpobiginablé, egfectilg iffthgivnepinebofdhe veant asagpbly in®t pouided ottdbirst pgteieni ng
force to the nmounting bolts of the vent panel assenbly. In addition, a
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panel assenbly to the supporting structure of the confined area to prevent
appl i cat.kQn: g ' : r t
mober S B o B o e AR A YRR
house, .ve3ﬁ§hzq&3q%per area structure to be protected. Burst pressure
controlf%%ﬁ 18 YH t he vent panel are preferably disposed in positions

such that they are all logated beneﬁ%h the pripary support nbe angw%
Communi cat e WRUROTRENSR FEtRIFHY PUertiepErEraRU o RE p N pe 45
structure to be protected. As a consequence, the_vent panel is not .
subj ect &the spalanblenent ixtprpe indpreaden Bius PRsyIENS faedightor {ROIpY foraRPIpsEise ket g
vessel or other apparatus thus precluding the vent panel from being
adver selapplifl fte dhevent pantl alpaing dalirsatiey thetgebasap pishlt &f iogersightewing quidpt smplying he
vent panel cannot be touched, damaged or deforned during handling or
i nst al | aiffioient tighteaingdbice tothe mohming bofts dftke vanveame] asemidy plaatditiby, asketeinag or
vacuum condi tion applications, the vent panel nay be provided with an
out war dpy pRiviie@CkbHa §eh ioB ey Bdltsl et B tRO Lkit2 veR Pah€Wseihtl tdTBRL supBorting
structure of the confined area to prevent application of excessive force to a gasket between the
secondary support member of the unitary vent panel assembly and the support frame on the bag house,
vessel or other area structure to be protected.

Burst pressure controlling slots in the vent panel are preferably disposed in positions such that
they are all located beneath the primary support member and communicate with the surrounding
atmosphere and not the confines of the structure to be protected. As a consequence, the vent panel is
not subjected to higher temperatures that may be present within the processing vessel or other apparatus
thus precluding the vent panel from being adversely affected by elevated temperature applications. In
addition, the vent panel cannot be touched, damaged or deformed during handling or installation.

In an alternate form of the invention, especially useful for vacuum condition applications, the

vent panel may be provided with an outwardly projecting peripheral flange portion configured to meet
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WO 2004/ 079110 PCT/ US2004/ 005276 w th an integral, upstanding flange
formng a part of the primary support nenber and surrounding the relief
opening in the prinmary support menber. A series of elongated relief tabs may
be provi ded WOHOUEEM P he | ange of the vent panel and thePGT/E§20&/00527¢ he
primary support nenber for controlling bursting of the panel under a
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wi th one of the openings beling jolhne y pi'n neans or t et ange
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the relief tabs separate and permt the vent panel to be released only when
a t ensi GArsHpg fdhg panelymderagradglermpied Qusepressie; Bach Rt the gplisbiabs has a pat efogenings,
thereof, the vent panel is especially adapted for vacuumconditions in that

r el ease withirmeaf thepbpiogs kaing joumed by @pumaatson thedikedo el flangh efthe primast ppstur e
occurs in a direction applying a tension force to the release tabs. BRI EF
DESCRI Phieii¥efrhild-the DRIPRGESE Bf theirediefltab 5 carsttdétodheflaige ofithb yery paet. altlepurst
schematic representation of a particulates collector such as a conventional

bag houggesafi€lof thé Paidel énibR@GordlRY bk ¥ryRigelidiheeisdl becotBithctida Nk tadeesind B
this invention nounted on one of the sidewalls of the bag house; Fig.2 is a
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assenbly as epl cte g. I, parts bei ng broken awa ff) clarity;
Fig. 3 i.,s .a_per t i {. f nitAar .

over pr edkRarRARSBrlsFsc ARl SAEHs Wb Rhoct st o o b et Bpbmmi o o
t he bag _house. also being illustrated. Fig.4 is.an enlarged, fragnentar

vort el sl e csbieitl RS T Sheo st i TR S i B SN

|l ooking in the directign of the arrow, 6 WO 2004/ Q79110 PCT/ US2004/ 005276

Fi g. 4A!Q 8sepaiaien forgs oy yhisn apeYeRyRssiraAcels M affEpctinbarplvias ptgpsion dorps 9 the angd

illustrating the
release tabs.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side elevational, generally schematic representation of a particulates collector such
as a conventional bag house and illustrating a unitary overpressure vent panel assembly of this
invention mounted on one of the sidewalls of the bag house;

Fig.2 is a fragmentary enlarged plan view of the unitary overpressure vent panel assembly as
depicted in Fig. 1, with parts being broken away for clarity;

Fig. 3 is a perspective exploded view of the vent of the unitary overpressure vent panel
assembly with the mount therefore forming a part of the bag house also being illustrated;

Fig.4 is an enlarged, fragmentary, vertical cross sectional view taken along the line 4-4 of Fig.

2 and looking in the direction of the arrow;



preferred tubul ar seal ant el enent between the vent panel and the spacer
plate; Fig. 5 is an enlarged, fragnentary, vertical cross sectional view
taken along the line 5-5 of Fig. 2 and looking in the direction of the
arrows; Fi g.WB2PM0218 an view of an al ternate enbodi ment REI/USR@400RT6r esSsur e
vent panel assenbly illustrating another score |ine configuration of the

panel ; Fig. 4 is,a. plan. view of a further enbodi nent of .the o ressure
Vent panel abige iy EaRlic qtteheRant b Blon I8 St i LA SPERRahe
Fig.8 is I i ew of anot her enhodi nent of the overpressure vent panel
s Sl grelntrd Ml 416 cBER v e gt 0 RS Gt at | one Fi b0 i s

a plan view of a circul ar enbodi nent of the overpressure vent panel

assenbl y; antig- Hsgn enlorged, fpgmentary vratical pragsrectioarlvienthken dopgthe ine &b 0éFigat e
enbodi nent of the overpressure vent panel assenbly in which the vent panel

i s of tRendridokingliethdaimectiongd the artewshe done section of the panel being shown
in section for clarity. Fig. 1 OAis a plan view of the overpressure vent
panel assenbFig. 6fis Fiptan Wiw of B BAbmED eRBESGRIeRTdANe GFerphdssurdvBéDipMmdVbsédmbiHE

| NVENTI ON The principal, although not exclusive, utility for the rigid,

i nt egr afig@iratRRANAIEICR oRMBIROESEHARN of BRtpaikdnel assembly hereof is in
expl osi on protection applications. To that end, the unitary overpressure

vent panel aggentl y ggaﬁ VS 69?}6%}?{%&19&11 LR oxje%vrésjs‘hfé%ﬁtgﬁeaﬁ%a 45%@0393@ ;ve

position in a” typl i nsta on such as the upright si
parti cul teus §10| le%cgeosr {,e[}.ntehce%ﬁalt ure. of a bag house 12 having an inlet 16
and an OutY'®% ]lﬁ. gcﬁo gEwY %5?1{?éhtionally is provided with a plurality

of filters which for exanpl be | gosel ven fabric bags nounted over
respective \gﬁ‘tglse‘ts AR 7Y OFW%%{% © %Pfﬁﬂﬁll%‘éfttg‘g\ﬂn"?rﬁreﬁ%e i"?ﬂté‘glllﬂras @f F‘Iéfgt ure
12. 7 WO 2004/ 079110 PCT/ US2004/ 005276 It is to be understood that nounting
of uni t deRictngarshilldadlgr scape Hpe sppfigNaidBenbl y 10 on the side wall 14 of bag

house 12 is for illustrative purposes only and the assenbly 10 maybe
posi ti oned i Rigahis a plan view of a circular embodiment of the overpressure vent panel assembly; and

Fig. 10 is an enlarged fragmentary end view of an alternate embodiment of the overpressure
vent panel assembly in which the vent panel is of the multiple dome type with the dome section of the
panel being shown in section for clarity.

Fig. 10A is a plan view of the overpressure vent panel assembly of Fig. 10.

DETAILED DESCRIPTION OF ONE EMBODIMENT OF THE INVENTION

The principal, although not exclusive, utility for the rigid, integrated, one-piece overpressure
vent panel assembly hereof is in explosion protection applications. To that end, the unitary
overpressure vent panel assembly 10 as shown in the drawings is illustrated in operative position in a
typical installation such as the upright side wall 14 of a particulates collector in the nature of a bag
house 12 having an inlet 16 and an outlet 18. Baghouse 12 conventionally is provided with a plurality
of filters which for example may be loosely woven fabric bags mounted over respective outlet conduits

which communicate with the interior of structure 12.



one of a nunber of strategically determ ned | ocations dependi ng upon the
type of confined zone to be protected froman explosion, the | ocation of
the structure on which the overpressure vent panel assenbly 10 is to be
mount ed, andv@IWHBAe of the expl osive force through th@CHNSN0HR5RTS

unde5|rably i npi ngi ng on adj acent equi pnent. The preferred overpressure
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means such Fs a se es of@ﬁH{ts 24. is to he understood _in this respect
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secured to the wal | structure. Explosion vent panel assenbly 10 includes a

rigid, geteoted frgmpmaaxaiosion; Hgrlpcaiioadt dhestsigppv e Whithiherovzertravierignbpasht r al
rectangular relief opening 28. Menber 26 preferably is of stainless steel,
car bon stsemblydl istedt npuatelmpd avaiilange afthesensiva fgrce hnsigh titt dpem vérd videgirably

t hi ckness approximately 0.08". It is to be observed fromFigs. 4 and 5 that
pri mary ispipgiag on awjabemt e@prhas. an i ntegral peripheral [ip 29 that may for
exanpl e be about 0.4" w de and which extends around the entire perineter of
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26. The wi dth of each side of support nenber 26 between the correspondi ng

lip 29 aﬂgir&tg 9011@1‘31%@11.6& ! g%%lge&lé ﬁﬁe WRE @Azgﬂsvg%o%yl ro@fﬁ@@%tﬁ a rQ:‘? %E)ﬁ}lt 1

3/4". e overa area o openi ng rves ndlng upon t

ggpbgﬁ? tgla Ol}rl]IthIZr? 0 N exﬁt{ pan; ?fjm%untm%l ﬁa@r?en?i 1sa§)§e H'bJeXltll’%Q t& {s]%gtvpa?l 1Ei\1asutrr%],md11r1%|3t

0SIi VE even con I Nes
protectedq area such as t ternal vol ume of 2, A vent p

< mountae cagaP R PP %ﬂ?@&@éwwu@? o3 Fords 9 G5 of PRI RacBRARE ¢ he
guadrate margi n_defined as shown for exanple in Figs. 4 and 5

Panel 3wespes) thsbirgne $appy h@welalewg thegde yrb 14 ey qﬂwwszmpaébfﬁ@ﬂemt@wﬁi s,
including for exanple, stainless steel or other exotic alloys. Generally,
panel 36trigupr ovided wth a score line in one face thereof which in

cooperation with the material fromwhich panel 30 is
Explosion vent panel assembly 10 includes a rigid, generally planar primary quadrate support

member 26 having a central rectangular relief opening 28. Member 26 preferably is of stainless steel,
carbon steel or exotic alloys, with an exemplary construction having a thickness approximately 0.08".
It is to be observed from Figs. 4 and 5 that primary support member 26 has an integral peripheral lip
29 that may for example be about 0.4" wide and which extends around the entire perimeter of the planar
portion of member 26 for increasing the rigidity of the member 26. The width of each side of support
member 26 between the corresponding lip 29 and the inside edge of relief opening 28 may for example
be about 1 3/4". The overall area of relief opening 28 varies depending upon the application of
overpressure vent panel assembly 10 and the area that must be vented in the event of an explosive event
within the confines of a protected area such as the internal volume of bag house 12.

A vent panel 30 is mounted against the interface 32 of primary support member 26 within the

quadrate margin defined by lip 29 as shown for example in Figs. 4 and 5. Panel 30 may be of varying

g



fabricated and the thickness of that material determ nes the overpressure at
whi ch the panel will burst and relieve the pressure buildup within the
confined area to be protected such as the interior of bag house 12. In the
enbodi nent oWAWEEPPosi on vent panel assenbly shown i n BGT{ES2004/085276 he
score pattern 34 shown for exenplary purposes only, includes an el ongated
central a; 8ot - : and
42 2t - opigie, kI R b ORE POk ARSE SR R PR R 3eR
function.ﬁf t he Punst g%es%gnefa%m lgcq)th% veqét ane .ép nusEg pen qu
varies PRERPETHG" 088 BRSS! YR SPHAIRE AR DS RASHALT JRdRang Vippor t
menber 44 |s nnqg&eg_égthiq the confjnes, of primary support nenber 26
adj acentfairiatet AReihe Srckngss of fthat waferialfieppisesths gy sppressupsy at sthighiheranelyididrst
carbon steel or an exotic_alloy also having a thickness of about 0.08" where
the pri raf yelisuppemressire hpddup2githin thepopiiecdtases to e peatesi¢daguch s thednterion afloagss.
Support nenber 44 has a central rectangular aperture 46 therein of
di mensi dwsseal2prinxherambbdimenfuat] the extldseondveme paiebassernblyrsbbwe fin Higenl-Agth28cirm
primary support nenber 26. Each side of secondary support nenber 44 is of a
wi dt h syaherh Batshé e for@méaplapejurpostesnly, ieoledeh ah sloagHdooenttall ebiy 1inbeGadt 38
di nensi ons as the outer dinensions of panel 30 as shown in Figs. 4 and 5. A
tr ansverc§a§e\5tehw r%t;eaelz.%ﬂfgaa séb3RnR140 bh@X RlofpiRALRRbf R REaht 38 ARRIpS o?
guantity of a conpressible fluid such as air is provided as shown in Fig.
4A bet t ' e .
Secondari SAATSD o Rk Eop S G bRt ot AR WIS APRARFH WG oe s var
48b is iJlustrated in Fig. 11. Another exenplary tubular, flexible elenent
48, is SIPSMECIMI%nl arged cross-section in Figure 12. A non-tubul ar,
fl exible sealant el enent 48a as depicted in Fig. 13 and il | ust.rated
schemat i cal | y*Hidgeperally Rlanpr spapauLEg S%Pffa%&%‘}‘*ﬁ@maw& Wlt@eﬁmevﬁl}fana
30 and secondary support nmenber 44. Seal ant el ement 48b nay either be of
synt het iof pfigrar supBeTh meerber 2Gipdjacgnt the inggyfare §2 fiprerf 20d pefraidy goxf/strigospatesl,
sufficiently flexible solid polyner for use in this application. Arigid,
gener al Icyrbph ateal or guendhtiatadloy sipadevinplagdhekiess bf apud Vi0dR dvhioet the eninfaac sipport of
panel 30 and the opposing face 52 of secondary support

member 26 is fabricated of material of that thickness. Support member 44 has a central rectangular

aperture 46 therein of dimensions approximately equal to the dimensions of relief opening 28 in
primary support member 26. Each side of secondary support member 44 is of a width such that the
outer perimeter thereof is approximately the same dimensions as the outer dimensions of panel 30 as
shown in Figs. 4 and 5.

A transversely tubular element 48b of flexible sealant material trapping a quantity of a
compressible fluid such as air is provided as shown in Fig. 4A between the inner face 50 of panel 30
and the opposed face 52 of secondary support member 44. An enlarged cross-sectional view of element
48D is illustrated in Fig. 11. Another exemplary tubular, flexible element 48, is shown in enlarged
cross-section in Figure 12. A non-tubular, flexible sealant element 48a as depicted in Fig. 13 and
illustrated schematically in Fig. 4 may also be used for providing a seal between panel 30 and

secondary support member 44. Sealant element 48b may either be of synthetic foam resin material, or
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menber 44 in surrounding relationship to the el ement 48. The thickness of
plate 54 is chosen to assure that flexible elenment 48 is conpressed only to
a predeterm ned extent to assure that an adequate seal is provided between
t he process WPJ80447Y 18 he at nospheric side of the vent parreT/Gseemmibys 10
around the perineter of the vent panel 30 under the normal operating

conditions ., thin t. .ot ect ed.confined rea |likely .to be_encountered for
Char spadRetiehth Rekifte BhEbSERES r 3% IR andicifion o Aoridine SongnEp gt avidrate
constructed of rio terials ipcludi ilicone, Teflon, EPDM Viton,
oot et oot e AL bbb i i Bh-comnenopas

shoul d be of a thickness such that in its conpressed state the seal ant

el ement mgMbler Han garemdingselatiqnship it the elgmeri §8 e Hisdbiskmass ofgilath 54 isckossntogksupanel
30 in opposition to face 52 of secondary support nmenber 44. In an exenplary
enbodi mért flediele sleawet 4&is abmpreSstdpnly tak prediternziberligxtént @B84ssurhitlek an ddequate sdak
seen fromFigs. 4 and 5 that spacer plate 54 has an outer peripheral edge
gener al ligproddekieemsdnube piotdss tide andithe atni@plgrria sidefof faneht Bekbddsknsdy 00 ddtid
support rmenber 44, while the inner rectangul ar opening 56 of spacer plate

54 s spRGRAmeK! YRRt paneMm G iker tﬁ@'ﬂﬁm@lfopéﬁﬁﬁ’%‘@ﬁﬁiﬁoﬁb@ﬁﬁih&hé’ﬂ%&@@céd Gshfined
defining aperture 46. e flexible sealant material defining elenent 48

shoul d : i1 i i L el i e rating
Fenper afi? o BP shd R il abbichidnl s Mo T el B bORE B O
an extende eriQd of tine whi.ch .tvpi.cally is o] bef or e, vent . panel 30
"0 et odviiBEd o valhys miErl Edpbd BEths, St Mot ShegiBie,

fl exi bl e, quadrate_gasket 58 is agdhesive ecured to the outer face 60 of
s_econdanB‘ﬂ-‘&g%r pall Haimpes teesiie Seaen 4%6%@ £ ot e BieiEASH ageH? PRI ESSER

di mensi ons approxi mately equal to the dinmension of aperture 46 in secondary
suppor t figififbe selant qipmeriadikere myntaineg infill sping egagepenhwith éace SEHf nanal B imr
foam or other sealing material and in one enbodi nrent may have a nomi nal

t hi ckn esgposﬂtﬁ:nwaéﬂﬂ?lqﬁﬂ?@mﬂaryﬁ@'}?wm 605276 exdwlgrryembodﬁmea@hé spacafpladout
0.35". The outer peripheral margin 64 of gasket 58 is generally

conpl emsahaly alkbbb abdid 008t eHickd dt iciEbeseerDfrot FORMIaidys Shepatd: piElias4d outthe

pri mary support nenber 26, panel 30, spacer plate 54 and secondary support
menmber 4dipheral edge generally co-extensive with the outer margins of panel 30 and secondary support
member 44, while the inner rectangular opening 56 of spacer plate 54 is spaced outwardly from the
edge of secondary support member 44 defining aperture 46. The flexible sealant material defining
element 48 should be of composition such that it will remain flexible at the operating temperature
within the confines of bag house 12 and to remain flexible for an extended period of time which
typically is the norm before vent panel 30 is actuated as a result of an explosive event within the bag
house 12.
A flexible, quadrate gasket 58 is adhesively secured to the outer face 60 of secondary support
member 44 and has a central rectangular opening 62 of dimensions approximately equal to the

dimension of aperture 46 in secondary support member 44, The gasket 58 is preferably of synthetic

resin tubular foam or other sealing material and in one embodiment may have a nominal thickness
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have a series of aligned throughholes 66, each of which receives a
respective rivet 68 for rigidly interconnecting the assenbly of primry
support nenber 26, panel 30, spacer plate 54 and secondary support mnenber
44. The pref®P2803HAe ern of rivets 68 which interconnectPqIisrendporappor t
menber 26, panel 30, spacer plate 54 and secondary support nenber 44 is

illustrated for exanple in Fig, Th spacer plate 54 provides. a

cont i nudt¥™s ﬁ%@reﬁf"r}ﬂﬂf?@r‘%o&ﬁ%ﬁ a ’(?emg%rt P/%’@ﬁerf E‘m@ﬂfbégl HpaskitrRcisseeyprally
spacer plate 54 and panel 30 so that during fabrication of vent panel
assenbl yomplemspiahwith ﬁm%fa PerEBFpT U sesapAary uRpRE meatheatt- el ement 48 wil |

uni formy be obtained. The overpressure vent panel assenbly 10 also is
provi ded wi t Rheppherysiproyt rasmbgs @i nage!l 3Pospacen platd 34 ahd seqoadaly vippgrimasttends s
such as bolts 72 carried by mounting frame 22 which serve to rel easably
af f i x aserksriet Of abgmuuhtaugbhdlesadte e2. ofGyllitncheeived a sq3pantive rif6t §8-fog.righhly
surroundi ng each ofthe bolts 72 and of |ess height that the unconpressed

t hi cknesge@bni@asikethe bf3e@bly Uf Srithig sufgoe: miastee6, pendl S0, pAIEPpRESAGNH @eo@ndar}lf
predeterm ned extent upon initial installation of the vent panel assenbly 10

and to r i i I
sﬁ}%ﬁrﬁ%&qg. §fe Qlfefé%ﬁg@?ﬁﬁ PPHvéi’@gd;chH‘ﬁué}c&ﬁ{ehjﬁsup glp)tf)gﬁgnr@g}P26

assenbly 10 is nounted on sup rame . The primar

i's prov i2%| %qggrrép Ihspg?ez ?fa{ee:ﬁ aﬁ& §e§91?cﬁ1§¢srig*% xﬁg{lﬂr 411 ﬁ%&sgrgtfemr%yam%rg Cﬂ[};el gtz The

i nwar dly ance 1 n openi ng romres €’ side

segnents_of r 2. The lugs 78 are aged by adjacent surfaces of
banel 3avtiE PG BRI DIOTERLCD AR Saatp e e D et bodresbre o6
distribute forces nore evenly across the panel 30 to_achi eve a sudden, and
unr est r SRACEUPIBI5eH #Y Ripek Hesacbak dusing fabricaian ofayrat rans! agsgwhly Kb predgiceningt s of
construction for supportnenbers 26 and 44 and spacerplate 54 include

st ai nl esempresson ef thérseatnpeiament 48 ik ysifermdebe obtziveshel , Monel or ot her exotic
al | oy dependi ng upon the 11 WD 2004/079110 PCTI US2004/ 005276 requirenents
of t he parti cThabvérpsbalrd atit panel Baseelbly30) alfas moviledwith laeplataligr sfadpenings 70
enbodi nents as described hereunder and illustrated in the draw ngs) nmay be

fabri caty@geifforYeteiinpadt@ictysuatl & boREY24chiid by rtouasiey fdhe 27 With 8bvd 18 rediabl04L,

316 and 316L stainless steel, alumnum including alumnum 1100, 2024 and
affix assembly 10 to mounting frame 22. Cylindrical spacers 76 (Fig. 4A) surrounding each of the bolts
72 and of less height that the uncompressed thickness of gasket 58 assure that the gasket 58 is
compressed to a predetermined extent upon initial installation of the vent panel assembly 10 and to
the same degree of compression each time a replacement vent panel assembly 10 is mounted on support
frame 22.

The primary support member 20 is provided with a series of spaced, integral lugs 78 which

project inwardly a small distance into the relief opening 28 from respective side segments of member
26. The lugs 78 are engaged by adjacent surfaces of panel 30 during opening of the panel under an
overpressure and serve to distribute forces more evenly across the panel 30 to achieve a sudden and
unrestricted opening of the central part of panel 30.

Exemplary materials of construction for support members 26 and 44 and spacer plate 54 include

stainless steel such as 304 stainless steel, Inconel, Monel or other exotic alloy depending upon the
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6061, Hastell oy C276, N ckel, Mpnel and Inconel. The thickness of panel 30
may typically vary from about 0. 005" to about 0.050" with the thickness
i ncreasing as the vent area increases and as the burst pressure of the vent
i ncreases. AVOGA N} faybe provi ded over one side or bot PE/ERRE4§PS2he panel
30 for particular applications against corrosion is desired, with Teflon

bein g anrequu uUuFS og{he aflf‘(!{lll:a Bgtgllatﬁﬁ aﬁdn@l%o %11 a Eﬁkiealt%ﬁl@{e%ﬂfboﬁﬂeﬂfs'ag hes%dn 9

up el ement ecte om a nunb conmposi t1ons

i ncl udi n Tgcjlégl?gslﬁg ateg m the ng\Ia:/l%)gs) n#he%%ﬁ%?te #s gelrﬁg/m & nﬁg mg udui HS%@% €

mat eri al e vent pane 1es o ent

rect angul ar ) " ox 12" tqQ abaqut 44" )

ONE ENB Néﬁf?a%g 9[94% Hﬁ%@h@rﬁé% %FSSPVB’E)%‘PB‘?‘E’%%‘?J%‘*%H‘? m&&}‘i‘éﬂ @Egﬁ%‘l“ 10
is arigid integrated, one-piece structure especially adapted to be

suppl i edse§d, Iéaasﬁﬂ%v GAp Qfickrldylench anglagone]. Sihe dnelnessaf gpesl A0veray hratcalkyyary fom
secured in place on nounting franme 12 by sinply tightening the nuts 74 of

r espect i awub®0@E t7 2bouT RSP awkietheTFclinsss ineragsingss dtk weybaresinciehsss ond avthé bast
face of nounting frame 22 to provide a fluid tight seal. The flexible

el ement #8ssuhti oflthd ventinbierses S Aoftipwesbe peovided 30eraund side onbuth sidesofiopanelBONDer
44 al so assures that the vent panel assenbly 10 is | eak proof when nounted

i n oper afdy RertiBAE ippPBaths bbAnd@birosith BldedRd, willo weRonlBeing fn ExbenpRy 8N4 suﬂfhble

overpressure condi'tion occurs within the interior of bag house 12 of

sufficie tm%m t’ﬁfé%eﬁl Ol &l lefélil? bib BRmeht R30E/ bf;?égl’ec’&:él1 GoftSMunMer SEGhIaAN OF

t he p?ne A e con I nes o openi ng 28 d aperture 46 gives
t ; |1
o AR e PR A

of the t 4/ 079110 P /U52004/ 5276
ol Ut e AR e Sl SpeBLcs oS (P RS T BT S G BT G foRne

30 defined Q V-shaped score |line segnents 40 and 42 |ikew se fold
outmardlnyh9 oppbsPerowidfe¥tPons. The trapezoidal and triangul ar segnents
of panel 30 which open fold along the inner edges of relief opening 28 wth
the portions of the cover 30 between the extremties of V-shaped score |ine
segnents 40 and
OPERATION OF ONE EMBODIMENT OF THE INVENTION
Unitary overpressure vent panel assembly 10 is arigid, integrated, one-piece structure especially
adapted to be supplied as a unit which meets a user’s specifications and that may be secured in place
on mounting frame 12 by simply tightening the nuts 74 of respective bolts 72. The gasket 58 is
compressed against the outer flat face of mounting frame 22 to provide a fluid tight seal. The flexible
element 48 which is compressed between panel 30 and secondary support member 44 also assures that
the vent panel assembly 10 is leak proof when mounted in operating position on the wall 14 of bag
house 12.
In the event an overpressure condition occurs within the interior of bag house 12 of sufficient
magnitude to effect bursting of panel 30, the central section of the panel within the confines of relief

opening 28 and aperture 46 gives way aiong the score lines 38, 40, 42 of score pattern 34 resulting in

full opening of the panel. The trapezoidal segments of panel 30 on opposite sides of the central score
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42 functioning as hinges which preclude fragnentation of panel 30. Wen ful
openi ng of the overpressure vent panel assenbly 10 occurs as a result of an
overpressure condition within the interior of the confined area to be
protected sutM® A& HAJO0house 12, the entire vent panel asR&HPIN4005%iy be
removed as a unit by sinply renoving nuts 74 whereupon the integrated
assenbl y;: r : f i

Aot her ” 1 SPBLI8 EELNER AL ATphiTe Mekprshafle SRAFIRLE R en B PRE RIRRR S 1
assenbl y, t h [ .ust been renov be fitted | | ace, . in.b i.pl
Mheer ti g FnendicaléSling F¥hent YR T il Syl Py uche. ShiP!Y
retightening the nuts 74. The overal]l rigidity qof overpressure vent panel
sl y A hite Gy anesperrrp pea e ol ogg e thees Hsc S b s
of the integrated unit and the conplete seal provided by gasket 58 agai nst
nmount i ng2§ wakihepprtigns of ths spYaRP betaeenihs exEmitiey §f V-shared froreslingragoems Fdtmdease
of nmounting and replacenent of vent panel assenbly 10, but al so because of
t he i nhef2fnctionirgpsihinges hidhereptide fagaientpicon afgard 80i n which it is nounted on
the confined area to be protected from an overpressure. Al though the primary
commer ci al utWhed Yulf opertivge b fieseutpresv@Btvepiapele] aseabiyl M détursSah eesdlit oM
confined zones from overpressures resulting fromuncontroll ed expl osi ons,

vent panglereseritodditibn MMiin tAé ferRd YARE BGIERIEE hita REL S8R cle® sudl RHEE hoRg 18N
area from an overpressure condition that is |less than an uncontrolled

expl osi Ogle edtd vER WL liagﬁxﬁbrfsaio &y b fefnol/l aQ;Lhrlﬁltn.' 1{3%(1)%1;2&}1?{\?% nRe AL ynbi

1
protected zone ma € an overpressure rangl ng e as one Pourth

psi or ORs &g%r];te? géseltng% oﬁ)ugsﬁg}? Erea 1e]:1ifﬂtogne§1g 14 c!fltb)a/g ihgu{éelﬁ%g t%ﬁée ﬁe'cé{;r }\Hgt?gr | ow

[
pressure a catil ons errals and cl ose control I catl on
of the vent panel in o derﬁ% ssure reliable burstjng of the panel at a
Speci 11 etV TR pEosELPEel pisembl 10 Saho o BF BT PEGS e oeab ARE g it Dee
i nstances, reliable opening of the vent panel at |ow overpressures can be
obt ai nedraspvedmaybpfiticdin place, aggady singly inserhingthegrnlacementiagiembbn § oer helto? of
the score lines. In cases where it is undesirable to provide score lines in
t he vent foblawed by mtightepiag tlieowts?4. appl i cati on, a sharp object such as a knife
bl ade may be provided in sufficient proximty to a relatively thin vent
panel such t hHieovp@n rigidityosoverpredsure hent paredssembly 10 in conjunction with assured internal
sealing of the components of the integrated unit and the complete seal provided by gasket 58 against
mounting frame 22 are important factors not only from the standpoint of ease of mounting and
replacement of vent panel assembly 10, but also because of the inherent integrity of the unit and the
manner in which it is mounted on the confined area to be protected from an overpressure.

Although the primary commercial utility for overpressure vent panel assembly 10 is protecting
confined zones from overpressures resulting from uncontrolled explosions, vent panel assembly 10 may
also advantageously be used for protecting an area from an overpressure condition that is less than an
uncontrolled explosion. The condition that results in bursting of the vent panel in a protected zone may
be an overpressure ranging from as little as one fourth psi or one half psi to as much as fifteen psi. It

is necessary in these low pressure applications to use materials and closely control the fabrication of

the vent panel in order to assure reliable bursting of the panel at a specified low pressure. In most
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toward the knife blade or sharp device when an overpressure is applied to
the panel on the side thereof away fromthe knife or device, the blade or
ot her sharp object severs the panel to effect inmediate opening thereof.
ALTERNATE ENBORIMORIY OF THE | NVENTI ON  Figure 6 Enbodi n@€T/USTHE/ 0076 ar y
framel ess overpressure vent panel assenbly 110 of Figure 6 is identical in
constructj vent t an 130 .h

cr oss. sromsed StEiopBERE L AE DGR By Mo SERlesbin cal BEGRRNE) o 1 iR oFing
segnents 1, 36 and 8 i ch ext.en 0 _respective ins of, .t relief
opant no 13 PRbe Wlk o s e TRR, 1 e Fide B Bleexilf Biebe ence
of an overpressure condition within a _confined area praqotected by vent panel
assenbl ysearedines Hethguené pansh foriaqyarticylar gprlisaing, & harhebipqiselsasa ity e sy
l'ine segnents 136 and 138 whereupon the quadrate sections defined by line
segnent radéedinguific@nt proxymitpie s relativedy Ginvenipasplsush that upaneaxciusien of tfigganel
unscored areas of panel 130 within the confines of relief opening 128 act
as hi ngeswad thdiatifebhade er sharprievice adaent averpoassurefs applil to fid(pand on thefsideltheyeof
opens. Figure 7 Enbodi nent The overpressure vent panel assenbly 210 of Fi gure
7 i's i defdayGRm the kaiFe sf deledd, € Hlale\o Bther RARLIL; I sev@rCBPpbafedko Effit RhMAYdisteON

of a U shaped score pattern 234 in panel 230 which is presented by a
central(&%ﬂﬁgﬂkkgg segment 236 connected to parallel score line segnents 238
and 240 Ich are perpendicular to score |line segnent 236. 14 WO

2004/ 079110 PCTI US2004/ 005276 When the panel 230 is subjected to an
overpressure adequate to effect bursting thereof, the central portion of

panel 23 | | o 6, 238 and 240 with the portion
of covG&UgggﬂéggaﬁgﬁOﬁwgﬁgﬂﬁé$%ﬁ§@ﬁ§ﬁ§§h§9ﬁgcore Iine segnents of 238 and
240 renote fromscore line segnment 236 functioning as a hinge to prevent
fragnent at i ofFigfe p Fmbedimant.230. Fi gure 8 Enbodi nent

The unitary frameless overpressure vent panel assembly 110 of Figure 6 is identical in
construction to vent panel assembly 10 except that the panel 130 has a cross-shaped score line pattern
134 comprising intersecting linear line segments 1, 36 and 138 which extend to respective margins of
the relief opening 128 in primary support member 126. In this instance, upon occurrence of an
overpressure condition within a confined area protected by vent panel assembly 110, the panel 20
initially opens at the intersection of score line segments 136 and 138 whereupon the quadrate sections
defined by line segments 136 and 138 fully open outwardly in opposite directions. The unscored areas
of panel 130 within the confines of relief opening 128 act as hinges so that there is no fragmentation
of panel 130 as it fully opens.

Figure 7 Embodiment

The overpressure vent panel assembly 210 of Figure 7 is identical in construction to vent
panel 10, except for the provision of a U-shaped score pattern 234 in panel 230 which is presented by
a central score line segment 236 connected to parallel score line segments 238 and 240 which are

perpendicular to score line segment 236.
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The overpressure vent panel assenbly 310 of Figure 8 is also identical to
vent panel assenbly 10 except for the score pattern 330, which is the
presently preferred score pattern. In this instance, a U shaped score |line
pattern 334 VO 2HOaNeH beneath the inner nost edge of priREATUS28M4[0PBT& panel
326 defmng relief opening 328. The score line pattern 334 is defined by a
pair of centr . 1.hat | i

5 en\i%lg)%gnel Bé‘?s?sgﬁﬁ%@% a%T ?v:egpr@éégre%ﬁg%u%?eg@ f%%%@l%%ﬁ&xgqgeré& f

perforation 3 the side score segnen termhate in

o miReR Bk b 220 B S B0R e e RRER w2 RPAL e otendlng
th f, | 23Q. He in, th ti | 330 bet (
| ne SeReRia0Beeea s ugios AL SFES DUk PN LR 4ORFHeJE SR G0 el

330 al ong the uppernost edge of relief opening 328 of prinmary support nenber
326. Fi gagmaery 2 {ioRing asthiaings/e Privesidiremeniation offhepangsd¥hbl y 410 of Figure
9 is of the sane construction as vent panel assenbly 10 except that the
assenbl y 410 Rigiro8 Evibodimeat confi gurati on as depicted and the panel 430 of
assenbly 410 is provided with a cross-shaped score pattern 434 defined by
intersecting scofMhe bvarpresaugerediit pankB tssamnbly 436 of Figuled istalsotientisslas eemgphiedr n
134 of vent panel assenbly 110. Full opening of vent panel assenbly 410

t akes plageiy16 e tHEBEIIE patfetn Y$0) b8 kheAR SRAMY Yrefek@d sddi8 patitindnBiligk Of
the round vent panel assenbly nmay vary typically fromabout 6" to about 44".

Al th i .
oug hngtﬂ,ﬁe,:’ate@-itshzﬂﬁﬁ Slor@ RS 3G I%Eatéd tersdin a%%glepa;s%dg% %@anﬁgﬁcor e

pattern 43 s to be understood that the panel na e h a
ot ; - . L _
o o i RS SEah NS5 R o SRI kR TMIET AR ot s

the disc,is unscor t rve as.a._.hinge upon nj ng_.of. the di.sc, and
ot her wdiES st g0 ef 3Gt (BiRrge i aroren SPE e BB The
vent panel assenbly 510 is of the sane _construction as vent panel assenbly
10  exce}¥ andiddtprainaie Magspect e perduptians d40. dihe pansl 330dullyensas insswntially thefame
i nstance, the portion of vent panel

manner when subjected to an overpressure adequate to effect bursting thereof, as panel 230. Here

again, the portion of panel 330 between score line segments 336, 338, 342, 344 opens outwardly about
a hinge line of panel 330 along the uppermost edge of relief opening 328 of primary support member
326.

Figure 9 Embodiment

The overpressure vent panel assembly 410 of Figure 9 is of the same construction as

vent panel assembly 10 except that the assembly 410 is of circular configuration as depicted and the
panel 430 of assembly 410 is provided with a cross-shaped score pattern 434 defined by intersecting
score line segments 436 and 438 similar to the score pattern 134 of vent panel assembly 110. Full
opening of vent panel assembly 410 takes place in the same manner as vent panel assembly 110. The
diameter of the round vent panel assembly may vary typically from about 6" to about 44".

Although the vent panel assembly 410 as illustrated has a cross-shaped score pattern 434, it is

to be understood that the panel may be provided with a variety of score patterns including a semi-
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530 within the area of the relief opening (not shown) of primary support
menber 526 has a series of undul ations defining side by side, parallel,

bul ged sections 532. Score |ines segnents naybe provided if desired in
panel 530 alVW¥AgIMN®1idtar gi ns of intersection of respectiveddisge4seetd ons 532
with the deepest score |ine segnment being between doned segnents 532' and

532". The 5. Vi .l tiple sections, 532 gpens.outwardly
starti ngmr\?\/lm?ﬂécf) %3;]‘1?48 1@?‘8@2& %ﬁg"?)lé) \A/@é)ﬁw(l}ooﬁeq% s%cglﬁé1 i cs()re’dS% TV aélﬁge BRA the
opposed por.tio f th anel ..530 then fold outwardly [n opposite directions
o P nePgtne Bhihe Yise: A MR el Vgt Bfeens 85 Prafied e B Hhr gi o of the el i ef
opening in primry support nenber 526 functioning as hinges so as to avoid
fragment at i oR1&¥e i/(h@n odE1En530. M ni num burst pressures for vent panel
assenblies 10, 110, 210, 310, 410 and 510 range from a m ni num of about

1/ 4th psig to abodhe ysntppang agjenthblindileis of ficsame comfffastidredsiugnt panal assenably 20psi g
to about 10 psig with the largest size vents having a m ni num bur st

pr essur esxcdpt fiw timsuefathemfigination 6 tbe vams papet $30a Imehis imstandzyiths tpopioasd weig pafiel
about 8-10 psig or higher. The maxi mum burst pressure is generally the sane

for all s30zg8idhe wRAlbf BRAElcf3p&RMINbESOWIS &F drit@iryiuppbid MeRibes §20HB AU & of
decreasing wthin the specified range as the size of the vent becones

| arger . _mhgluﬁ&lskéﬁlﬁﬂggg%l ggﬂ%%}farm,mﬂl a%cug;%s,ss@. §<%6§é 19{5@5%%1%}%?3%@5@%% g a

cylindrical process I ntegra th vesse 80 a t he

i . i h i || ..of . . I |_ar | .
open ™ Ededo 05wl 5 P o8B0 Ll UL S PSR Al

vent pane sse
annul ar pri nmar upport nber 626, annlar secgnd S ort meg%r 644, a
o r cul ardeGReACiENeE BB LIRRE R AP SEREN ST AP0 2 6 D e b D bR
PCT/ US2004/ 005276 654 bet ween panel 630 and, s&gqer pl ate 654. An annul ar
t ubul ar ,mylfiplgidpme seqtienepi2 eess pywardhrsiatng Wik thedpicisagtion betren Aemedbscgawalte y
support nenber 644. Annul ar gasket 658 is interposed between the secondary
support 53hielr53844ndtice dppesedpovsas of the parst 530 they folBgutwardemi apposife disbtians 672
served to clanp the vent panel assenbly between flanges 82 and 86. The vent
panel asgianibk yoBidds OP@E phres 5300adjdtentshesidemaratis oflthe\telidf operigd ingmepbyppdf as
member 526 functioning as hinges so as to avoid fragmentation of the cover 530.
Minimum burst pressures for vent panel assemblies 10, 110,210,310, 410 and 510 range from
a minimum of about 1/4th psig to about 15 psig with more typical ranges being from about 2 psig to
about 10 psig with the largest size vents having a minimum burst pressure of no more than about 0.5
psig to a maximum burst pressure of about 8-10 psig or higher. The maximum burst pressure is
generally the same for all sizes of vent panel assemblies with the minimum burst pressure decreasing
within the specified range as the size of the vent becomes larger.
Figure 14 Embodiment
Viewing Fig. 14, a customer’s vessel 80 has a cylindrical process flange 82 integral with vessel
80 and aligned with the opening 84 in the side wall of vessel 80. A circular unitary overpressure vent

panel assembly 610 is clamped between flanges 82 and 86 and has an annular primary support member

620, a annular secondary support member 644, a circular vent panel 630 and an annular spacer plate
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descri bed above. Enbodi mnent of Figs. 15, 16 and 17 The overpressure vent
panel assenbly 710 illustrated in Figs. 15 and 16 is especially adapted for
vacuum applications and is shown as bei ng cl anped between the flange 88 of a
custoner's VEOIMHOTYA0 st ruct ure and an opposed fl ange 90.PCTHE240nTRT6y
support nenber 726 differs fron1the support menber 26 principally in the

provi sig an _ups u t ro ing a rom the

i body* SFEtR BB %ﬁﬂ ‘g?f’%i e Bt RRgEnd GpfchBibie beRer Ve lpured

out - turned lip Efg ﬁﬁf menber 26 The vent anel 730 which for

exanpl e YriyEeRRanst 030had sefonds SRR AP %erﬁéf*ﬁelﬁ miggposeq Retpegn fhe g

10 enbodi nent has a plurali ty of out-turned tabs 730a (Figs. 16 and 17)

whi ch overdudary supporicaapbentadtandithe envgergcacernd flanged2. sbspriescofplts fohspeverdea. A
tubul ar flexible sealant elenent 748 of cross sectional shape as shown in

Fi g. 13 dlanp tht eerngpsesl abrembbehetwéen flangre829ud 8@ce of vent panel 730 and the
secondary support nenber 744 of vent panel assenbly 710. The extent of

conpr essi on Ghe fvegtxpdnkeassebllya610 @leesRrih thed@mieSmenitt hovbigchabyl dsbentipadragt e
spacer plate 754 having a rectangular central opening 756. A figure 8

shaped rddptiwe@asdvel P 790 (Fig. 17) is interposed between each tab 730a and a
proxi mal portion of the flange 726a of primary support nenber 726. Qpeni ngs

792 and‘gggyﬁﬁgﬂapfggngg6%@bppp05|te ends of each strip 790 between the

reduced w tion a thereof. A rivet 796 carrled by each tab
730a extends ough t he openi ve 790 while

2004/ 079110 PERPLEBGEIT SRR ey ¢ RYRFIEE8 Fat LRt i Fpstigty SeRfng
794 of each strip 790 and secured to flange 726a is received within a

cl ear ander @egm mﬁwﬁ%m@éeﬁ I shewy sﬁlaema%maﬁé Retssm e fleagetntyp cpatomers vessel
especi al |y adapted for use in protecting confined areas where a vacuum
exi sts. arptrydtens apd ap leepdsad flangeal0. t Fie psinrasy sunport nesteher 3¢ diftars frgoBhesuppariel

730 rests on the inner edge of spacer plate 754, the nmultiple donme panel
730 r esimémsbet @b pepspallynddlre frbrasivaofiamupatahding quadrate flange 726a projecting away from

the main body of support member 26 in a direction opposite the peripheral out-turned lip 729 of support
member 26.

The vent panel 730 which for example may be of the multiple dome construction of panel 530
in the Fig. 10 embodiment has a plurality of out-turned tabs 730a (Figs. 16 and 17) which overlie and
complementally engage the inner surface of flange 726a. A tubular flexible sealant element 748 of
cross sectional shape as shown in Fig. 13 is interposed between the inner surface of vent panel 730 and
the secondary support member 744 of vent panel assembly 710. The extent of compression of flexible
sealant element 748 is controlled by the quadrate spacer plate 754 having a rectangular central opening
756.

A figure 8 shaped rupture strip 790 (Fig. 17) is interposed between each tab 730a and a
proximal portion of the flange 726a of primary support member 726. Openings 792 and 794 are
provided in opposite ends of each strip 790 between the reduced width mid-section 790a thereof. A

rivet 796 carried by each tab 730a extends through the opening 792 of a respective strip 790 while
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the protected zone. The provision of a nultiple doned vent panel provides
i nproved resistance to reverse buckling of panel 730, even during cycling
of the level of vacuumin the protected area. In the event of an

over pr essur eV K% e protected zone, and if that over RGEEIE/DRT6
sufficient to cause the restricted cross-sectional areas of strips 790 to

sever, the,.panel 0.1s.released for 'dmﬂ% iate._.di-spl acenent, froms ort
bet ween af)lﬂhg’ﬁlr“f/et d éé r%ie%ldm A5 8Pge[?%pe£hn ’)s eco %8%% s§tng J%g&ﬁ SeqEdoR rt?a%?l L}E 18
previously.expl.ained, the ane| has a hinge section on one of the
| ong sid@é“%ﬁé? yac %aﬁ?€%§§%8g¥%ﬁ%§%38Wb of the vent panel and allow ng

the pressure that is built tip within the protected zone to escape through
the opening phevey@andpsseably Paieespeddbipdpsied fon uselg ppyieating sorfingr ggegs where1. A
unitary overpressure vent panel assenbly for a pressure relief area of a
conf i neck vagwman txistye Ipyiowed thedadt tnttieroatay giosichdge pértion 8 ph eSpaneckB0 resis oh the
unitary vent panel assenbly conprising: a rigid, relatively thin, generally
pl anar pmhdredge ofupgoer platedithahe inaltipiegiome ped] FB@reaists colldpse uidee the O\ gmOwitiein
edge and an inner margin defining a central pressure relief opening; a

rigid, rgtsloteéRlohd) The Befigionldry 1ﬂll_ﬁ1ﬂaﬂo1§@@%1ﬂﬁﬁﬁél HIIRRE impv&elesigdha@cgnt
said primary support nenber and having a peripheral, circunscribing outer

edge and,4n ﬂu@lﬁ‘ﬁ% @%1336{%'&1 hﬂﬂmg%ﬁglﬁ%.torfﬁle 1ERY Bﬁafcﬂxtﬂﬁ i e Srdlafld Eea.

di mrensi ons appro equal tot i mensi ons o e central relief

i ng; f i bl )anel i . i .
OPEN NG, & I ol 0k RARE M RS R e ERPE R PRy,

menber and s su er ons
pressure reIig% openi n And the central reljef aperture r ctivel sai d
Vent parfeICei e TFRIHHEaIERoE! FeAObFrie X s SRk R BIL 200 iprel e for
support nmenber and the secondary support menber,
immediate displacement from support between primary support member 26 and secondary support
member 744.
As previously explained, the vent panel 730 has a hinge section on one of the long sides thereof

to prevent fragmenting of the vent panel and allowing the pressure that is built up within the protected

zone to escape through the opening provided by vent panel assembly 710.
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the line of weakness being | ocated inboard of the margins of the primry
support nenber and the secondary support nenber respectively, said |line of
weaknesghdiay kNgR@Resed spaced ends in a portion of the vent panel, the
portion of the vent panel between said ends of the |ine of weakness defining
a hinge for a cetral A wlitagf oedrpeesofre vére pundltasgpanidy fdrrepresyueanliefureigh sai d
pressure reljief opening along said |jine of weakness as a result of a

pr edet &f #Fprianed aensita e pratecsed from thebuildyned pyerpressyres. saiaumiant verbpanel al

interp t ..and engagi ng the vent panel and the secondary support
mmerggsggﬁgtcﬁﬁgg?ﬁ%hd | ocat ed i nboard of the aperture margin of the

secondary sUpPRSId relR{VeB! thit) erRedlBqAirthr ffimabesuppbft ntimbetBating apefiphezali d vent
panel, the flexi bl e seal ant material bei ng di Sposed in circunscribing

rel ati onship to thiscumdcribingapaser edgs andhnpnoer miargyn defihingd: ¢eppral pressare bet ween
the vent and the segc?nd%rila/ support nmenber; a planar internediate spacer
menber i nt er posed™¥ &and engaging the vent and the secondary support

menber, said e : ' ' i ; f e

'l oxi bi e seal g LRl L ey S bR el o the
fl exi bl e seal ant pfifiafpduppor imentbeaandkiving a pergptieal, ¢irmmschbingionteziedge bet ween
the primary support nmenber and the secondary support nmenber; a flexible
seal i ng gasket onaghan dnnes gl asfung aiosatralutedichapertye taymg dmessipes
secondary support _ne [ om.sai I £t nher; and
connector st puct uPEPPrais Wil BRERMAE LB MRS SBEBRE renber, o
portion of thRan@Ble veAiiRhelahieRMRedbedvedtBe plimanuppSafieaiser Adt¥eCoidant he

i nternedi ate spacer nmenber, and the secondary support nenber to provide a

rigid, relativel yuppoghmerebeyhn closimigirelationsbipstopheeamntrabpressurerreligi epamingssur e

vent and the central relief aperture respectively,

said vent panel being provided with a line of weakness between said primary support
member and tfle secondary supp"ort member,

the line of weakness being located inboard -of the margins of the primary support
member and the secondary support member respectively, said line of
weakness having opposed spaced ends in a portion of the vent panel,

the portion of the vent panel between said ends of the line of weakness defining a
hinge for a central relief area of the vent panel that opens through said
pressure relief opening along said line of weakness as a result of a
predetermined overpressure on the vent panel;

flexible sealant material interposed between and engaging the vent panel and the
secondary support member respectively and located inboard of the aperture
margin of the secondary support member and outboard of the line of
weakness in said vent panel, the flexible sealant material being disposed in
circumscribing relationship to the relief aperture and providing a fluid-type
seal between the vent and the secondary support member;

a planar intermediate spacer member interposed between and engaging the vent and
the secondary support member,

said spacer member having an innermost opening outboard of the flexible sealant

material, said spacer member preventing compression of the flexible sealant
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assenbly that is adapted to be installed, renmoved and repl aced as a single
unit over the pressure relief area of the confined zone. 2. A unitary
overpressure vent panel assenbly as set forth in claiml|l wherein said
connector structure includes a plurality of mechanical fasteners 'extending
t hrough the primry sup?ort menber, the spacer nenper, a peripheral portion
of the vent panel Maigarl {0an exenterapisr thappls distpppRstwesn the primarysppport

over pressure vent &%&%er%ﬁ&%@sle&rﬂﬁgﬁﬁ}p@;)ﬂ%{lnf) .claim2 wherein said
rrvet. 4.

nmechani cal fasteners each conprrse >uni tary overpressure vent

panel assenbly flagitiekedlRigt faskét & ahdnektenth@r £bihd Biedoritdh bt Gubfask et sdid
provided with spacer structure that limts, the degree of conpression of

t he seal i ng gasket seopdanylsspperhmepree fenagse Siobi said primasy sippedt member; arl

pressure relief area of the conbined zone. .5. A unitary overpressur.e vent
banel - assenbl §PRIECE FiryGihten TV, IRUFTRoBCC B 8 RFITATY, SHBROTH BIP T <s i R ion,

bol ts extending thBP?ﬂ{\zﬁgheag{rﬁi bib d%fRH@fiB%HPWPﬁEnegé e reif PREShte a

é )
peri pheral portion o panel , and the secondary support nenber for
securing the vent ppatet neaserphyd tthe tsbendaryf suppdrtzeembes ab dpropide er rigid; uct ur e
conprising a plurality of sleeves, each of said sleeves receiving a
respective bolt. o6relaively tlaghyweight preidaryis @ngeitcep ANEHIAE s@YRIPYESHEE svent f or t h
inclaiml wherein_ sai eal ant teri.al s a tubula | exi bl e seal.ant
el enent trapping atuamioey 9‘8@%“%8%1’%%@‘%? r@ﬁolvﬁ‘#lﬁ’}c{tfpfaﬂe ﬂﬁs_é?%je m_n?
overpressure vent pBadahe pragrhdliddareadf thOédfined z6héti m | wherein said
support nenbers and the vent panel are of generally quadrate, conplenental

configuration. 20 8 A uniundary ayegressessiené peralasgsandy aassefurthyinataimet forth
0 ool el 2l SRS infRARTE 1Ry JEmt il e ety 1Y
through the primary support member, the spacer member, a peripheral portion of the vent
panel, and the secondary support member.
3. A unitary overpressure vent panel assembly as set forth in claim 2
wherein said mechanical fasteners each comprise a rivet.
4. A unitary overpressure vent panel assembly as set forth in claim 1
wherein said sealing gasket is provided with spacer structure that limits, the degree of
compression of the sealing gasket when the vent panel assembly is installed over the pressure
relief area of the combined zone.
5. A unitary overpressure vent panel assembly as set forth in claim 4
wherein is provided a series of bolts extending through the primary support member, the
spacer member, a peripheral portion of the vent panel, and the secondary support member for
securing the vent panel assembly to the confined zone, said spacer structure comprising a
plurality of sleeves, each of said sleeves receiving a respective bolt.
6. A unitary overpressure vent panel assembly as set forth in claim 1
wherein said sealant material is a tubular, flexible sealant element trapping a quantity of a
compressible fluid.
7. A unitary overpre'ssure vent panel assembly as.set forth in claim 1

wherein said support members and the vent panel are of generally quadrate, complemental

configuration.
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configuration. 9. A unitary overpressure vent panel assenbly as set forth in
claim1l wherein the portion of said vent panel aligned with the pressure
relief opening of the primary support nmenber and the aperture of the
secondary support nmenber is provided with a series of generally

paral | el -undul ations therein. 10. A unitary overpressure vent panel assenbly

as set forth in clgim9g, %g‘gﬂ?@ﬁ d&?glt%%ﬂpbéraég?@%ﬁ{b‘iy%ﬁet nﬂ‘iﬂ%;zﬁ%n'ly

quadrate configuration an i ons Ine a plurality o

si de- by-whedeingaiksugpoyt manbérk @hd tieovan pand any ekgahendly siexilarposmplihental
unitary overpressure vent panel assenbly as set forth in claim10 wherein
the concapBga@tiPaces of the panel are on one side of the panel and the

convex,sutfeces ob.{he R0l 3 EpR RS PRI FHEIE o it o

unitary overpressufe ve Set n sai d

assenbl yvheeifthélpadionoesH@0ét Pandlaliphe BRfEh BRIpflessid@eRéf dé)@ﬁih@%? fheiphiglandes a
main central section, two | eg sections extending fromthe main central

sect i on,suppait memben and theegerengod thessecprlaneshipport inteen lesrtis provided svithfa sehies | eg
sections rermtﬁﬁ fr%ﬁﬁt he, main central section, the in- turned segnments being
opposi t ©feErrerally papallstraduiatioosithgie®s the |ine of weakness. 13. A unitary

overpressure vent ggsemt| Mni?zﬁg?%%x};pfr&"sﬁﬂ% Vet 5%:?41 %&mfra?is& %%i iﬂ cldifi® Of

weakness is defined by a ser separate’ 'l nes ng end extremties in
whi ch  oplpesiadatkduppoit inesbend sreiof gomaaldtiquadiaé canfiduraidn aid saftburdontiosy . 14.
A uni taQ/ over pressure vent .assenblﬁ as set forth in claim13 wherein is

pr ovi dediefing arfluvality ofsiderpyrsige senerally perafely epncavosapyexedemedsecipns y of t he

series of separate 1 1.I i n?\suﬁta%%lél%?esﬁme%jent panel assembly as set forth in claim 10

wherein the concave surfaces of the panel are on one side of the panel and the convex
‘surfaces of the panel are on the opposite side-thereof.

12. A unitary overpressure vent assembly as set forth in claim 1 wherein
said assembly is of quadrate configuration and said line of weakness includes a main central
section, two leg sections extending from the main central section, and two in-turned segments
joined to the extremities of the leg sections remote from the main central section, the in-
turned segmeﬁts being opposite the main central section of the line of weakness.

13. A unitary overpressure vent assembly as set forth in claim 1 wherein
said line of weakness is defined by a series of separate lines having end extremities in which
opposed extremities are in spaced relationship from one another.

14. A unitary overpressure vent assembly as set forth in claim 13 wherein
is provided a perforation through the vent panel at each end extremity of the series of separate

lines of weakness.
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