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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 problen.
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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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relief opening and the primary support member and the aperture in the secondary support membet.
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 confi guration
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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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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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. .  DRAW I\ﬁ . )
invention motnted 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;



Figure 1 is a side elevational, generally schematic
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nount ed on one of the sidewalls of the bag house
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whi ch the vent panel is of the multiple done type with
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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 ina
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.
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of filters which for_ exanple may be | oosely woven i
assemblyf1QHs focberraryuriorh it BPLEARES %h%‘f?@é?%“(ﬁef%?ﬁtﬂﬂ@?g%@ﬁ&aﬁt ent undesirably

whi ch conmuni cate with the interior of structure 12. 7
impingin¥\Gn 20{a4¢10 eqdipteRCT/ US2004/ 005276 It is to be

under st ood that nounting of unitary overpressure vent

TRADRI ARSI ¥sshit %httﬂaﬁelsds%@nbl?ﬁﬂb' asliflu@fat&iBfh PigbSE S5 42 of overall
is for illustrative purposes only and the assenbly 10

ma oS t) i oo : .
auacrate SEHRELERT, ASORAP Fiae PAELPD R WARE A R providad with g rectangulr
. type of confined zone to be. protected from,an . :
opening Y oy PrIhETNBERE T ot (HENLET St o a4 Hesurrounding
over pressure vent panel assenbly 10 is to be nounted, o
relationslando apoiitnde throdgh means)spblbes ¢ serfasrod dolthZdulihs tnlke wiserptood in this
vent undesirably inpinging on adjacent equipnent. The
respect tHE Gh@IE e th HMRVEl@sHidtEe sédivalp ahet othsisesdpeymiflernly secured to the wall
illustrated in Figs. 1-5 is of overall quadrate
configuration. Accordingly, the side wall 14 of bag
house 12 is provided with a rectangular opening 20. A

vent, panel unt i fra 2 is. fixedl ecured to
X7 BeoRaPr. peeh Sty DG eI At R PGB pgarete support
20 through neans such as a series of bolts 24. It is .
member 2@hdngmersiret isei@ngHan lief operigpad+ Merther 26 preferady jgf signless steel,
wel ded to the side wall 14 or otherw se permanently
carbon st8& ©u eestictadlotd) evithednl exesiptauctamsteuction having a thickness approximately 0.08".

structure

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
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Expl osi on vent panel assenbly 10 includes a rigid,
generally planar primry quadrate support nenber 26
whaooisogpi1ao central rectangul ar relief openi ng 2BCT/NB200€005276
26 preferably is of stainless steel, carbon steel or
exotic alloys, wth an exe ary coq tructio haV|n
materials,ipglaing & eé%‘BP]@xﬁt%]leéq sg,eeéo 1er eXpHic 3 i)yg 0 I 30 1s provided
fromFigs. 4 and 5 that primary support menber 26 has
with a scaaa lina e gnafacp drargifeviath in gpop@atiomhwithrieymbteriakirempyidchpanel 30 is
about 0.4" wi de and which extends around the entire

fabricatedPRItABLEknSds Jriatit Mladhial det@@tihéstie OFerprRbIdes at2hiélOthe ﬁanel will burst
|ncrea5|ng the rigidity of the nenber 26. The w dt

and 1ehev86%f:e 265%11%% 8}1}1&]&%?};@ thé@ﬁ%éd ?{%&?@é@@g& %fsuch as ﬂ];le interior of bag

eni ng 28 .may r ex be ab ut 1 3/4" .
house 12.0ueri B ERogr Of Bp FE0 ”?}alé yeRigps! gspibl S&BWBHH %ﬂ@- 1-3, the score
upon the application of overpressure vent pane
pattern 3dastavrbfoy eg@nplaty piiposas ealyt ngludasian elopgaietheaniial spotrchlne segment 38
event of an explosive event wthin the confines of a

connectecﬂb%@@k@d/-@ﬁ@@d Seppien@si( 4 420t epposlic salswiEn@deghrgt 38. The depth of
house 12. A vent panel 30 is nounted agai nst the

score pattJeHl S {:3CfinddoPe 1@5 ;)I negl géﬁ?f 9”\7111 'ﬂtéex'f'entzg%ﬂ’@l 5 infst Bﬁen and varies

drate mar gi n as sho for exanple
] E . 4 and 5. Panel 30 naybe of varying 8 WO
from job @08 1079110 PCT/ US2004/ 005276 materials, includi ng

for exanple, stainless steel or other exotic all
Adegitk gmqu}nymamqsecgmiewrxqtﬁﬂm gwgort et erddis goanied Wéthiu}fhe confines
one face thereof which in cooperation with the
of primarf@tigsdramefnben2éhdjatenp drecintedfice 82 tHeadnfiand pederably it héstainless steel,
thi ckness of that material determ nes the overpressure

carbon st@él Y &ottﬂaealll%?rh@éo Wvide Pulisitnes@ B atlt iogge wilkge the primary support
ressure dap within the confined area to be

member ol ({11(5 fglﬁgjc&gqc%féc hat%?al toE glagﬁlbcﬁélglsso n§ 4ppo ﬁ%%ln X lﬁlg héé %,S%lﬁral rectangular

shown in Figs. 1-5, the score attern 34 sho

aperture 4 Sistiaraf GIPPBeRSSARPRIYMAiChE PE udbe ¢ PRy ey Ef‘élﬁf pRning 28 in
score line segnent 38 connected to opposed V-shaped

primary sBggore nfeanbé02anHadside obyepasiatesuppdg nfmber #é isefaaidth such that the
38. The depth of score pattern 34 is a function of

outer perfnit@eRHERST BABSSNMetal thHagRR dilRens¥@Rlas PRNRiter HmBRksdns of panel 30 as
open and varies fromjob to job. Arigid, generally

condary quadrate support nenber 44 is nounted

shown mﬁ'ﬂil%&‘l’n ﬁmﬁ ﬁ'e confi nes

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
48b 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

9



of primary support nenber 26 adjacent the interface 32
thereof and preferably is of stainless steel, carbon
w@r@alo7ano an exotic all oy al so having a thi ckne6GEUS$004/005276

about 0.08" where the primary support nenber 26 is
fabricated of material of that thickness. Support

a sufficientishibenible sohid polymes for uge i dut apRjisebon. Apagidygencygly planar, quadrate
therein of dinensions approximtely equal to the

spacer plagd SYEIR pidideddfetw edni fade J0pephamed 3@ 8nd the oppasirey ficesifogfaetondary support
menber 26. Each side of secondary support nenber 44 is

member 437 Qu‘%tﬂﬁfﬁg%‘l%ﬁ ﬁsﬂgnt to M lerH: 88, PIRY thiRh&S of fi8leSfis dtdsen to assure
appr ox1 mat &l y the sanme er

di mensi ons as the ou
..di nensi ons. of panel . 3 s _shawn .in, Fi.gs. 4 and

tht fexitl Gegivat Soioyoraara oy BranEieeirbi pl@h s tblu ayacauate sea

_ ~material trapping a quantity of a,  co ressibl? qui?

is providedihetvees the pl‘chssmrwﬂgélae gmogphss sids qfﬁig‘% veph Pl esembly 10 around
the inner face 50 of panel 30 and the opposed face 52

the perimétbr Sfelcovediapanes Bpmodet theewheal opdratidgcalitiongedthin the protected confined
cross-sectional view of elenment 48b is illustrated in

area likelik@be dheonARPINR: (0% QPRIIRE Ypplidlibar Thd flexblelsealehtesi@iént 48 may be
48, is shown in enlarged <cross-section in Figure 12.

consucy BT A rgfd 5 S R0 BHETRBONETRIGE o thr vt
S AN IV TN S —

el ement 48b may either be of synthetic foamresin i
state the seatagt elameniowill Be WaiR@i0ad 07 Hl1GalpETyrgsganart 008piaee 40 of panel 30 in
sufficiently flexible solid polyner for use in this
oppositioBRPFacE 82 bPecotaiy Sipport demeeali4. ympinaramplaguatdbali@ent the spacer plate
spacer plate 54 i1s provided between face 50 of pane

54 may al?rérg rl%gg?m& e(?é%‘D RRQE! ﬁgcafg%%eééﬁr&{l.ﬁ%? QAR5 ¥nat @pa%f blate 54 has an outer

n surrounding relatiohship to the el enent
48. The thjckness of plate 54 is chosep to sur.e
periphera{ kige £9SK1I € eX SRRV " 1P SLGHPEELTH! B 3P 3 Secondary support
predeterm ned extent to assure that an adequate sea
member 44 whilsvhelstiehescigagnlar prenpiEcefsPased ®laih &t tshiwaced outwardly from the
at nospheric side of the vent panel assenbly 10 around .
edge of stERARET uppdiemevibel e detining ppaeire 36. Mdetexitiie serbantraiaterial defining
operating conditions within the protected confined

clement 4 ﬁﬁzu‘ld keby cbBpbeinaRUNE L ERiIf Rimdih AbxbRERIthd Eperating temperature
application. Tﬂe flexible seal ant el enent 48 nmay be

within th%g:gflﬁ{lle?sm d olgcm\é? gh?&lﬁi ﬁg?%l}el#g ?[iez(abll}elr:] \%Jérlu%l'n GIiS’dehip%ﬂQ& 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

10



compounds. In all instances the seal ant el enent 48
shoul d be of a thickness such that in its conpressed
we@um74ine seal ant el ement will be maintai ned PeT/U81004/005276
seal i ng engagenent with face 50 of panel 30 in
opposition to face 52 of secondary support nenber 44.
before compressicaxefrpbant 0. &b odhenonter tneaiphgsalc mergin Heof gaskghys is generally
al so be about 0.08" thick. It can be seen fromFigs. 4
compleméisl with tiatoutPpesmetel af eecbhddnasupportandnsler 4ger i pher al
edge generally co-extensive with the outer margins of
ﬁ{lar}gu}?}g&'t SEMB0GRY, garﬁ:'i‘ BO QU hcer PRI arffidecoMal ubB@rt member 44
angu ar ope Ing 56 of Spacer plate 5
: B OE Al Er oL Ry P T z%ewh?%eg%% i S v 96&%68 for rigidly
material defining elenent 48 should be of conpositi
interconngetitg theyagsemblyif PRmeEHEIPROT Fiskibsy 20,2en¢l38, Heestatatn g and secondary
tenperature wthin the confines of bag house 12 and
support nienbeeddj Mhé beeférbddepattorn afiviveist @hatbidh peeiconnest ptimary support member
which typically is the normbefore vent panel 30 is

26, panel a6 tsB ﬁ'ée?gla?e% 43anﬁ‘§§dé>|nﬁar9fsuﬂfbrﬁﬁ@h15b? 4y & B @Rtedtbf dlathpldi@ Fig. 2. The
bag™ house | exi bl'e, quadrate gasket 58 is

spacer pl@te Egﬁ%;%/‘%ldﬁig nutmilgug %Jéxtcg gg ﬁgtf(g {é}] {i gaﬁcggeéctg%%% ﬁﬁo(ﬁa%%ﬁﬁg surfaces of

openi ng, 62 of di nensi ans r oxXi teI equa
spacer pIG R GRSt SRR A A AS TSGR LAY Pai fotee e Hiepredetermined
44. The gasket 58 is preferably of synthetlc resin
compressiarbef the sefammelcmeot%wﬂbma'fdrm@'g@ Weined. and in one
enbodi mrent nmay have a nom nal thickness 10 WO

TROB¢ P30 vBETH AP LR4MORSRY fiso Reprov et il € phirglity @ff openings 70
about 0.35". The outer peripheral margin 64 of gasket

therein fof Feceﬁm%ﬁi’é&&?&é %ch%&?& eﬁé?aﬁ?égk\y% nilﬁ AME 85 v s‘gﬁle% releasably

ary suppor |nary support

affix assegelp&?g(gtp%g% B8 E Age 8% aéglugl?éélrps&)gctg?so 4 angﬁzggrooungm% each of the bolts
t hr oughhol es 66, each of which receives a respecti

72 and ofilessthofight ftat the ginetppresssd dhickrase of izagket B as8we rfbflltythefgasket 58 is
primary support nenber 26, panel 30, spacer plate 54

compressafi€o 8 @EBttanIhed SiRPONfonTRIARnsWHatiohhe the eérepasd assembly 10 and to
pattern of rivets 68 which interconnect primry

the same 3@9@%{{0 ABARE6n efcBiinRANEhladPnent! {?ﬁﬁ Bﬁneﬂ’ﬁs@&ﬁbsﬂ O%‘&lounted on support

ary support nmenber 44 1s illustrated for exanple
in Fig. 2. The

have a s

frame 22.
The primary support member 26 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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spacer plate 54 provides a continuous space of uniform
di stance between the opposing surfaces of spacer
w@b@io®74940 and panel 30 so that during fabricatPCrusf004/005276
vent panel assenbly 10, predeterm ned conpression of
~ the sealant elenent 48 wl]| uniforn1y be obtained. The .

requiremgRia phihe paticalayiapiallgione Pangd QA Welkas the aligrmate espbadirgens as described

with a plurality of openings 70 therein for receiving
hereundef aisd #lnetratedindhe dawigs) may Be fbricatedofmarymgmbienglsfindmding but are not

22 which serve to releasably affix assenbly 10 to

limited t6BOMNtI02Y, B1AARI 251 ihicBdlitb&laAumRAGE i8cld@ing Blvthindd)1100, 2024 and
surroundi ng each of the bolts 72 and of |ess height

6061, Ha%tggéy {:2%,%&%2%@& ?tgd H&bﬁéﬁn FRE 1t él POEX %%eg 2 9 g?aﬁglﬁ#g%ally vary from

e ’gas conpressed to a
extent upon_initjal jnstallation of the vent. pane

about OOQ§§MO§,1? 985 g"n%{}t{l e ‘41{]9 168§ H}éﬂ‘?fég%gé‘é tlgﬁve@&ﬁcﬁg tgases and as the burst
each tine a replacenent vent panel assenbly 10 is

pressure pbiltvent ineresigppdropatiig mayb@proviried operi amg sidesn ppidrsides of the panel 30
menber 26 is provided with a series of spaced,

for partidulr@@pBtationy SgaiBstwoireflon i @dsged, witna@etby béing BRlekample of a suitable
di stance into the relief opening 28 fromrespective

coating a%%/lgt? (}jﬁl@%%ﬁ{t%z&%iﬁmﬁ%g u ang}lé%%i& léfﬁ%isor??sgle@{eg flond Qgﬁ;ﬂlﬁ%r of sealant

ad] acent surtaces o g opening o

composi %]gglgglﬂﬁlgg él’e@\glé W’;ﬁ% ??l%ﬁ,esl ncgﬁgﬁﬁé%r%,%lag@#e‘gé glejéﬁlic materials.
sudden and unrestricted opening of the central part
Qupdissmednt Banel Escempliay 9f thistiByqubips msy ragedtoy eetangulap phapes of from
supportnmenbers 26 and 44 and spacer plate 54 include

about 9" st1ai" nd et gderloosuch as 304 stainl ess steel, |nconel,
Monel or other exotic alloy depending upon the 11 WO
2004/ 079110 PCT/ US2004/ 005276 requirenents of the
particul ar installation. Panel 30, (as well as the

[ ' ' reunder and
OPERAf*ﬁﬁ£ﬁﬁ§ﬁ§§ﬂﬁﬁgﬁﬁ§ﬂ§§£3ﬁﬁﬁgﬁ%ﬁ§§3@305§bricated of
varying materials including but are not |imted to .
Uzgiaty @@M?stfwea%ll@faell@%yghom; wigddptggptedngriprgs{ructure especially
i ncludi ng al um num 1100, 2024 and 6061, Hastell oy

adapted GEGuppickala, unibneth awdts lansenespecifivatidisiao tes sayfbe secured in place
panel 30 may typically vary from about 0.005" to

on mourRRUtarfe 92@y Wbl ddheenitl GKNRES74 BEFRPEIRE RdtstA2e VdNbasket 58 is
area increaSes and as the burst

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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pressure of the vent increases. A coating may be
provi ded over one side or both sides of the panel 30
wo oro4f20116 cul ar appl i cati ons agai nst corrosi onPCEUS2004/005276

desired, with Teflon being an exanple of a suitable

) coatin ent, The seal ant. mat rlal maki ng up el ene

line segmggt }ﬁatio?ddggg@[dg@p@apqgts drectionsae e tg@gpglﬁﬁeggnents of panel 30 defined
conposi tions including Teflon (PFA, FEP, PTFE)

by V-shapiedl iscamdiner sggiments , 40edrais4 b hkewise caldanitwandbt Br opglosite divections. The
Quadrate vent panel assenblies of this invention may

tra )6201d&1&ﬁﬁ1@11£ﬁ§1ﬂ@1@ hangstpahel S0 aRgsh dpfen F1@ Blona BRWne edges dBrelief openin
: t o about 44"@§ 69". p<%:’EF\’ATI O\l% ONE EI\/%ODI I\/ENTQ& THE pening

28 with thwmhsoc}f ok 5@ ﬁo%gﬁ&da%ﬁ ﬁrcesék'h%m\fﬁégtof W@f&be@?&?@ﬁﬁé’ seéﬁlents 40 and

rat one-pl ece stru re espec

ada ted.to b L as a unit .whi neets a user's
42 fanotiggak e fl'%?? SRR g 811§£B%nei3 i'n place on
nounting frame 12 by sinply tightening the nuts 74 of
Whenpludh opesingopf she7overprssugasketpagg dssemelynidl eesisti as a result of an
agai nst the outer flat face of nounting frane 22 to

overpresfir@Voridigtién withindthé irgdtior s€dle. cohfiged hreX tdbeEprotlerdButh dag house 12,
whi ch is conpressed between panel 30 and secondary

the entire>VHAP fel HEIhe! Sy F‘(‘f1 1%&/ BOréyRAMt &S atuﬁﬁtbty sh{??l &HBVlH?Hﬁ‘JS 74 whereupon

asse y 10 1 proof when noun operall ng
t he event

the 1nteg%ﬁ dot Ié?lﬁ? " t h e ]d]4 cﬁg (131%& ]é IT%Q? ﬁﬁ% ﬁi)lll.ﬁgq]zrﬁs one picce. Another

of bag house 12 of suff|C|ent magnj tude to effect )
overpresfie Fentppngt assambly Hoof theesame fopsirucsionas dhe afsenhly thahkas just been
within the confines of relief opening 28 and aperture
removed dfaydievettedvia plaak crpgintiyesimplyriesel tingethe Blacdentd@saiblyg ¢ 0 oeer bolts 72
pattern 34 resulting in full opening of the panel.

followed-E?'%ﬁ 1@&%?{1@%@&9”‘9”“ of panel 30 on opposite sides
he central score 12 WD 2004/079110

T %%\//eg fléglé{tg g? 2V7€l6 1essu elvﬁl%%%ﬁél s?églb];lf qjm%lﬁ \{I\Ig&%n)(m{h afssmed internal

rla

E 30 defin shaped score_|ine segnent
sealing ohHig c&zzlpmwwg@e fl&rs%ja@a A 2B he Gemplgie s5ad Bragided by g@ﬂget 58 against
The trapezoidal and triangular segnents of panel 30

mountingviaoie 2%pere fglodtant Gatprs het dmpdrone diye standpaiell pfe¢ase of mounting and

opening 28 with the portions of the cover 30 between
replacembit€o fexhi Sdfict ARsmBly 1V; 5iraRb B sRe & tidiahSeRMRctitydY tRA thit 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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42 functioning as hinges which preclude fragnmentation
of panel 30. Wen full opening of the overpressure
woe/opamel assenbly 10 occurs as a result of BET/US2004/005276

overpressure condition within the interior of the

i confined area to be protected such as bag house 12,

instances; Fediabl§oppang gmheﬁg]a,@ang]sag e PYCIRIGSHHESH qgg%.e@htma&e@l bydhedepth of the
unit by sinply renoving nuts 74 whereupon the

score pattent exgwat ssdthasadigolatioh®f theyscdre liped. [Ie dasks wietehies waddsirdidle to provide
of bag house 12 as one piece. Another overpressure

score lin¥ERtthP AR padS FONDPpttidH aodppliBRicHANEN £ BBfcbiiiich @8 a &fift BRde may be
assenbly that has just been renoved may be fitted in

providedgé glgf? ’c}e@g%gi&%@ %%%{1%1‘)9%8‘3%‘{6[1%3@316%{93 ?l(léatq I%gﬁ% g)%ﬁuﬁsgion of the panel
toward tiskAiAP I GhiigP 00 44 P SN EPTORY R W LCLR B @ 0 ide thereot

sealing of the conponents of the integrated unit and
away fromhtbe koifp betlevisndhe blady pretienshapasiiiedt se&ratginagel to effect immediate
mounting franme 22 are inportant factors not only from
opening thBfogt andpoi nt of ease of mounting and replacement of
vent panel assenbly 10, but al so because of the
i nherent integrity of the unit and the manner in
which it is mounted on the confined area to be

sSSP AR BIPOSRA oGy & Vet el ™

assenbly 10 is protecting confined zones from
Fipyies pEaodimeantr esul ting from uncontrol | ed expl osi ons,

vent panel assenbly 10 may al so advant ageously be
usedTheuniprofiaticisgovip@iste fehoparehasuablyrid9sdFesure 6 is identical in
condition that is less than an uncontrolled

construc %%ﬁ%nel-rz!gfelﬁlﬂ? dp 'é;(%?t frhed gﬁ?ell‘ hEGhddh RYEShi Y Rbre line pattern

1€
the vent panel in"a protected zone may be an

134 com@r:{s%%g]rél?eﬁ%%i{i S%Eﬁga? Llﬂgggg,?ﬂofgh ng :al:i(# i 328e aﬁiﬁg IQI%G{]? Porlfegpe%a{fe margins of

~necessary in these | ow pressure applications to use
the reheﬁmeémmaﬂé% HhAIE1RBs BIPPORJReRBIT 120e Faths wsianem uppn ocpurence of an
vent panel in order to assure reliable bursting of the
overprespag ebndtiorawsthaca tothed oveappressigd dy vent poet assEBbiyD110, the panel 20
2004/ 079110 PCT/ US2004/ 005276 instances, reliable

initially SHR8HAAE: PferdddBoy Sf‘éicoféalﬁl%ke%ﬁeﬂtﬂl@ PARINBR ST BHPSN AR uBSrate sections
obtai ned by the depth of the score pattern as well as

defined htyl?ﬁe ggg?ﬁ%agyfﬁ iuﬁq 3?]}111%}})2)@? gﬁ)t(w%u{lﬂ/ Hleo%pogi% &i?e%ﬁglls“.“l Y86 Gnscored areas
Ft'rs naesi raple to pProvide
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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score lines in the vent panel for a particular
application, a sharp object such as a knife bl ade may

wheoo4prave ded in sufficient proximty to a rel BET/VUSL094/005276
thin vent panel such that upon excursion of the pane
toward t kni.fe_ bl ade or sharp device when an X

Virarthe ee&sﬁ a0 i subisstedda W\ieﬂ%gsaar?e% degiptg h)eef?rca bursting thereof, the
t hereof away fronrthe | a-fife or device, the blade or

central patioef phizal 236 ijlbcepene akong stdre spemelts 235,888 end 240 with the portion of

i mredi ate opening thereof. ALTERNATE EMBCDI MENTS OF

cover 236- BEweBVENT Mokt @ids 6f SolheticERBhts of DS &Y 240 ¥mote from score line
framel ess overpressure vent panel assenbly 110 of

segment Eﬁ@ﬂf r}b 1(5111&% ad SRR g relht ﬁgﬁ%ﬁ{aﬁ&gg@ﬂﬁgﬁw\f 98, panel

exce at t e pane

Cross-s ed score I|ne pattern 134 conpri sing
ﬁ%?%?gggpﬁﬁﬂﬂ1lnear line segnents 1, 36 and 138 which

extend to respective margins of the relief opening

128 iThe prempeasyurs wppdranelespayelly 326 of Figurhd & alspsidgniées] to vent panel

upon occurrence of an overpressure condition within a
assemblyClnécepidfoa tiRacire @t i e3d 0D whitdrit tipastedents pesftrvad sbdfd pattern. In this

the panel 20 initially opens at the intersection of

instance, 299 Eﬁw eH R€ore ﬁﬁﬁgﬁe?n 13635 hIR IR IRYRRD n‘icﬁ?e&%&qg ?)ﬁh?ay support

sect| def | [1ne segnents 136 and 138

panel BZQE%Egn UBe}iva {)%H‘%l ng%ggp\%‘gg Iﬁc-tfoﬁe F heregag{g ﬁélelgg gne%rhy aegalr of central score

openi ng 128 act as hinges so that there

lines segmplafg ﬁégta € Bdh eacaftelpaaﬁ@rngﬂee pgrfoyation G yfh&s élrf»‘sSldﬁchrr line segments
7 Enbodi ment The overpressure vent panel assenbly 210

342 and 3@ térhvgnateintespsctivbgret foragions 3¥6c s panet 33 (fially oparsit essentially the same
panel 10, except for the provision of a U shaped score

manner Wl &fbftcéadolan o@@ffﬁéss@r@%d@ﬁﬂa@to‘ STl Eﬁ@t"‘ﬁ?%e@bf A panel 230. Here

central score |ine segnment 236 connected to parall

again, th%%cp‘églha# pa nffa?%%ep b 2§08r[: ?llrllg S€ Zgh%rlre i ?8%? ?45_243%0})6118 outwardly about

2004/ 079110 PCT/ U82004/ 005276 . When the panel 230 is
a hinge ligg f pantebd3Q tlongthsyeppiestedas 0§a%k$§areémt&3)2& qué)e:rnary support member

bursting thereof, the
320.

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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central portion of panel 230 fully opens al ong score
segnments 236, 238 and 240 with the portion of cover
wQ3@4loedinveen t he out ernost ends of score |ine BEDIBIWE005276
of 238 and 240 renote fromscore |line segment 236
_ functioning as a hinge to prevent fragnentation of the,
circular Sﬁ%ﬁé?a“?f%bl.ng‘ﬁ“ﬁh @éogtl%ma%’ﬂﬁﬁﬁﬁ ﬂwqq@swg#ﬁ%@% (R VR At 2 hinge upon
panel assenbly 310 of Figure 8 is also identical to
opening afgh¢ disereld otlzs yeidinpwh@atisume pt pfacticedhe tiggarte pattern
330, which is the presently preferred score pattern.

Figrd 10 Bmbbaisteance, a U-shaped score line pattern 334
i's located beneath the inner nost edge of primary

supp fsiy Ri: [ j
S0P RIS AEnITADL 00 IR ARERLD, 2o Bl gty 1
excpt o] B S S A e 20 ) 2P S BB ol 2B oh B ventpanc
342 and 344 termnate in respective perforations 346.
530 withifrbe preasif tizaeli¢idpeying feaishownesfqwmpdry Bmgpogm@ergla@fé% has a series of
manner when subjected to an overpressure adequate to

undulationb f€@iinBbids by sige, phetlepbulgebsepangl 532 30cortilinies segagaithimay be provided
the portion of panel 330 between score |ine segnents

if desn-ecﬁognﬁpan%??z% g@ﬁglﬂ%‘%a&ﬁ@@ intetepi sl ¥r RBRtive Buldh ;&9&1&15 382 with the

pane ong t’he uppernost edge of relie

|
sspt G R BB PRI 335, FL M550 mvig

~Figure 9 is of the sane construction as vent pane
multiple derge sentipng 632 Rews outvEdly shelingswahfiointersgetien bptween domed segments
circular configuration as depicted and the panel 430
532" andof324anéid gppbi@ patipusmfitbephne 530 then fadd suttrmapledn sppesete directions
pattern 434 defined by intersecting score line

with the SGEBROE S8 36nABA0 438 @ Md tde bR f ﬂ@@ﬂeﬁeﬂl?fehﬁxﬁgrin pathary support
of vent panel assenbly 110. Full opening of vent

) | assenbl y. 410 t ?e Lace i -%1 r as
e B30 Ehe RSB0 1600 356y LpA0E BT, IR
vent panel assenbly may vary typical] é om ab t@?"
Miginah TS aresS UM R VBRI A e F0a b byt L ol 340 range from
illustrated has a cross-shaped score pattern 434, it
a mininuing of slwoulh é/4din gheiesd @belittlh pisigtwigh mareelypisalyranges peimgifehwe about 2 psig to
wWth a variety of score patterns including a sem - 15
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

626, a annular secondary support member 644, a circular vent panel 630 and an annular spacer plate
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WD 2004/ 079110 PCT/ US2004/ 005276 circul ar score
pattern in which a portion a portion of the disc is
war@eorddo t o serve as a hinge upon opening of PCTHES2004/005276

di sc, and other well known patterns as practiced in
this art. ure 10 Enbodi nent The vent panel assenbly

654 betwgdippsnsl 630 ﬂh‘g sprsmep ity v Penladulydan fgsibid elggglérﬁﬂf%ys clamped
10 except for the surface configuration of the vent

between [RABES303d sedondtulyisappdishante, 644 hanpolat gzeketGb 8 isdnterppasebetween the
530 within the area of the relief opening (not shown)

a HRENbESUSPRPLLD Sse@ 4 AcS8l @as 2
Secondmagl(l}ﬁ; Oatrﬁlﬁonlgéldefl nll nﬂgerg? gese ygbg r%?a %argg (Ase?ife%ﬁfté%l&s 672 served to

ecti i ong nes s maybe provided if
Cmn@th%%?? aﬁ“ﬁ%ﬁiﬁggﬁﬁl ?gﬁﬁgggaygérging ofpintersection
respective bul ge sections 532 with the deepes
Tb@; yeet pangk a@é@hﬁhg 1, epsiaten ét WisefAfo e &g nsht galﬁé@ssembly 10 as
and 532". The vent panel 530 having multiple dome
describedsgiveons 532 opens outwardly starting with the
i ntersection between doned segnents 532" and 532" and

Enﬂmdnﬁ$@op ggsgﬂlggﬁ@q¢ns of the panel 530 then fold
out war y in opposite directions wth the portions of

T%% dyeip a1ge§§uﬁe gent gxﬁeei GBS nbil;hfl 051519%%)2[{&{ %ZFgg% e C{l@ %6 Eseelsbgélally adapted

ry Su I oni ng

hi nges so as to avoid f t f

for vacuugg PRGBS PSS AP B T gggpggégsgm s vessel
110, 210, 310, 410 and 510 range from a m ni num of

or structeband aﬁ/oppb.sepisﬂ?ggt 80.afbaprivgrpsimpon membaesr Bot diffewsdtom the support
ranges being fromabout 2 psig to about 10 psig with

member M" Brih@p &8s thé ﬁl%vi/sﬁﬁltcﬁf aRayktagdiag quadrate Tlabpe 326airej8stiligaway from
no nore than about 0.5 psig to a naX|nun1burst

the main E&S’S Q(%{J}?po?{ 1118%9&56 8 al&)n e{%ﬁf) Jo osgé ﬁ’llaﬁEn}?lo T aFf‘?fs 1< e 77f9 of support

essure IS genera
_%gnt panel assenblles with the m ni mum burst pressure
member Yocreasing within the specified range as the size of
the vent becones |arger. Figure 14 Enbodi nent Vi ew ng
The gent paneld 30 udidvier e@mpég@@y bgof tha gn@ltlptl? fomg epusguction of panel 530
process flange 82 integral with vessel 80 and aligned
in the FigMl 0 Bnibbeingpe hagwgpl8#litynoftdue tiehetbtab@?3 OadFigsesaid 18)whih overlie and
circular unitary overpressure vent panel assenbly 610

cmnpleﬂeﬁtaﬁ:y %HQ%@ tﬁ@ﬁl%@ﬁlrfalcéagﬁﬁl 3’ 280d BRiLANG fRADBIAKalant element 748 of
annuf ar -~ pti mary support

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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626, a annul ar secondary support nenber 644, a
circular vent panel 630 and an annul ar spacer plate
wQaSMOTAd®4/ 079110 PCT/ US2004/ 005276 654 bet wePCIT/ps2ve4/005276

630 and spacer plate 654. An annul ar tubular, flexible
el enent 648 is clanped between panel 630 and

another rivet 3% axtgnding gootghmentiing 634 of sphustep 798 swdisegrgd fosflange 726a is
i nt erposed between the secondary support nenber 644

received whbint hdeoppestsd 708¢ecah t4d Zpe 82. A series of bolts
672 served to clanp the vent panel assenbly between

Thd %}Q?%ﬁﬁ %ss%ﬂﬁglysﬁlo it R&evRNY Ba& fo@§§@1ﬂ@16/te@ti11% conﬁned areas where

opera es i n the sane manner as vent pane assenb y

sy f@%@ii& A
Figs. 15 and 16 is especially adapted_ for cuum
inner edgg pﬁspe@@ml@tﬁg 54rige ngﬂtﬁﬂ%g\mn%\gan@ﬁ ?{@reéus%wﬁgﬁpss é‘tlél%é}r*? Yaggum within
flange 88 of a custonmer's vessel or structure and an
the protecippased Theapmgeisdt of muiplndomyeds vemp pritel peoviddss iFPEoved resistance to
differs fromthe support member 26 principally in the

reverse bREGMs DI BﬂnéTf73@nev‘éﬁ StiandbRdng vatheatw] bf dataem s ®ig protected area.
prOJectlng away from the main body of support member

Inlzt?ifj 18 09 %mr g&eé;%) %&u?eo\gﬁlﬁ)tﬂ% égﬁc ﬁ% 41 g{uﬂg g%g:bvéfg%gﬁﬁie is sufficient

whi ch for_ exanpl e maybe of the | e d?

to cause Rl EgSHisded @WS%FG%‘Q | argagcp sitlﬁpst geveiot 1g, r?ﬁ%%ll Zﬁé)nlls released for
has a plurality of out-turned tabs 730a (Figs. 16 and

immediatt Aisplviententiren sugpari detveenmprisren seipoyt reerybeyel6t dnd seegriary support
surface of flange 726a. A tubul ar flexible seal ant

member ®£nment 748 of cross sectional shape as shown in Fig.
13 is interposed between the inner surface of vent

AR g%@i%gﬁfoﬁxgﬂ%ed}.‘@? yé@%gﬁlﬁ ?E(y ha?sua%?%e se x foné 6ﬁthgflong sides thereof

asse e exte onpr essi on
bl | ant I 748 t
BRI PR S —

opening 756. A figure 8 shaped rupture strlp 790
zone to egqapg thraggh the operiag pryidsdhergpringbisretbll 7780a and a
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proxi mal portion of the flange 726a of primary support

menber 726. Qpenings 792 and 794 are provided in
wWoppasTie0 ends of each strip 790 between the redITSI04/005276

wi dth m d-section 790a thereof. A rivet 796 carried

by each tab 730a extends through the opening 792 of a
Weadpecti ve strip 790 while 17 WO 2004/ 079110

PCT/ US2004/ 005276 anot her rivet 796 extendi ng through

opening 734uRfareaedipretsuidvend ParndsseRbl B istullali@im@eer and removal
726a is received within a clearance slot 798 in each

as a unit 3181 7§8l§?ssﬂéere\ﬁ%?tar&a&fh c%ﬁﬁﬁé[p b e/ i 8’3 }1‘&%9@&'@3&1 Mhe buildup of
adapted tor use I n protecting confine reas where a
vacuum exi sts. In view qf the fact that the outer nost
OVerpressuERSeSFH MY V?lwnﬁlfasbeéﬁ’é}’ CEPFYR%ts on the inner
edge of spacer plate 754, the nultiple done panel 730 ]
a rigsl, gersraltyl plames erigrae upphe nyesehen heving Bicantral peessure relief opening;
protected zone. The provision of a multiple donmed vent
a ﬂ@ﬂ%bleﬂfeﬁt/ﬂ)zdﬁis carfipd by €1 priesirs bgpoe hemberéw érlbeosing relationship
buckl i ng of panel 730, even during cycling of the
Ievekyﬁgragggpahgﬁ the protected area. In the event of
an overpressufe within the protected zone, and if that
r.pr [ ffi.cien : [ .
rLegnth i 3PeatTy eyt PeiP58i Ml B VepRbiY and having o
panel 730 is released for inmediate displacenment from
suppestrabealigaperpye:dafly support menber 26 and
secondary support nenber 744. As previously
stexaphraiimedonhdeeing det pripaarg lsupiddt thasber, thervgst eck dndrthon
one of the long sides thereof to prevent fragmenting

of "t heoMeny sRael manbedh oG iRONREESIBH k&atidihipits the
built up within the protected zone to escape through

t he openin rovi.ded .by. . I L .
200407918 P Us3004 B8R YR E peRERETAS fbitng s Hohura reics
overpressure vent panel assenbly for installation over
and PREFBYRITCSPESIELY) AP tPf‘PYlg?naa“%‘r‘leé%tﬁgféterdeIoil‘é”&’le&? dyegressure vent
a confined zone to be protected fromthe buil dup of

assembly.

2. A unitary overpressure vent panel assembly as set forth in claim 1 wherein said
vent panel is provided with at least one line of weakness defining a burst pattern of the panel when
subjected to an overpressure of predetermined magnitude;

3. A unitary overpressure vent panel assembly as set forth in claim 1 wherein said
central relief aperture is substantially co-extensive in dimensions with the relief opening in the primary

support member;
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over pressures, said unitary vent panel assenbly
conprising: a rigid, generally planar primry support
woreimerIiavi ng a central pressure relief openi PQI/USA04/005276
frangi ble vent panel carried by the prinmary support
menber in full closing relationship to the relief L
openftng; & WG VegBASHE eyt pnglhssenally aneph fepthsin sisémtl wherein said
menber overlying the vent panel and having a central
primary supboreineagber har @ maanplasdribedy am®isipro-ededmitbct imgpbistastially around the
primary support nenber, the vent panel and the
perimetes BRAFAM SURBARE JHRYITRIm Ithe GRNEHANY Yf Ghd GHABSF EWIPAE member for
relationship to the portion of the vent panel "aligned
. . W.th.t. I i i.ng and central relief
umeasmgﬁléerltl%}?gy Bé@%i’g&nﬁa\% ?Lb)pt% gt ng%gl%‘il de a rigid, integrated,
one- pi ece overpressure vent assenbly. 2. A unitary
over pressure vent panel assenbly as set forth in claim
1 wherein said vent panel is provided with at | east
one bi ne éfunieakomessestafd ventganal dseanshly paset forth infclailg wherein said
panel when subjected to an overpressure of

structure PE@ERE 8 pNr AR o BRBhdniche Fas@nerd exidhdiaf YnrO¥ & RE BEIFEsupport member,
vent panel assenbly as set forth in claiml wherein

. [ I re i s substanti al
1heVaﬁ%%@g%ggﬁg%%%hgﬁ9épﬁ%ﬁ§@§%éHMAth the relief opgning in
the primary support nenber; 19 WO 2004/ 079110
PCT/ US2004/ 005276 4. ' A unitary overpressure vent
panel assenbly as set forth in claim1 wherein said .
primary sdppotary erenpyessureaenbpanal assgnbliias sdbderh iasdpins wherein said
provided with a |ip substantially around the
mechani®€ FistRtRreatlnespfiseandvedr oj ecting away fromthe main
body of the primary support nmenber for increasing the
rigidity of the primary support nmenber. 5. A unitary
over pressure vent panel assenbly as set forth in claim

1 wh 9r €ing L?nl.i%ry overpressure vent panel assembly as set forth in claim 1 wherein said

structure comprises a weld line connecting a portion of the panel outside of and in generally
circumscribing relationship to the relief opening and the aperture, to at least one of the support

members.

8. A unitary overpressure vent panel assembly as set forth in claim 1 wherein said
structure comprises a line of adhesive connecting a portion of the panel outside of and in generally
circumscribing relationship to the relief opening and the aperture, to at least one of the support

members.

20



structure includes a plurality of nechanical fasteners
extendi ng through the primary support nenber, the

waoemt/opamel and the secondary support menber. BCT/BS2004/005276

~ “unitary overpressure vent panel assenbly as set forth
in claim3 wherein said nechanical fasteners each
conpPi se & Wl@Bt Overpregiurmy e pyich pesembbsas seb fafthnin gaimel wherein is
assenbly as set forth in claim1l wherein said

provided sitfrentittl¢) reenerolipplias@askenplinkd toned overiyeny ihedac qiding seomndary support

of the panel outside of and in generally

member 1%&1{0@@1‘1‘@1%’[1‘1@1&9 N %ﬁM%ﬁﬁ&t Peih@probRie Qlithedh PRRIAE ROle@d Gubstantially
he aperture, ? | east one of the support nenbers.

co- exten§née %nhargalt Ev?t[‘l %8 Ye?fe? r ggfﬁtf% Gf Ml%g)tl‘lnﬁ)d?? gl!l %f‘téﬁgﬁg{)& 4 tﬁg gpel“ture of the
l'ine of adheS|ve connecting a portion of the pane
secondary s¢ROHENGROHABSACAIfdher al |y ci r cunscri bi ng
relationship to the relief opening and the aperture,
to at | east one of the support nenbers. 20 WO
2004/ 079110 PCT/ US2004/ 005276 9. A unitary

over ppess Wtﬂllt\é@}l"bv@@@@m AEGE kel asenmBef adf RF Fd¥th M otdidd Myvherein is
1 wherein is provided a flexible, generally pl anar

p10V1ded%6§%}c§lgrgt éh%l&]ef "Bettm%eﬁ' ﬂﬁeé%églrelnwapﬁagt% e S%R’&ﬂﬁembers Im surrounding

ary s renote fromthe vent pane

B TR O A —
openi ng of the primary support nenber and the aperture

support mémbdre secondary support nenber respectively. 10. A
unitary overpressure vent panel assenbly as set forth
inclaiml wherein is provided a seal ant el ement
bet ween the panel and at | east one of the support

menbeqs i n §iaf M%Q&me@%ﬁﬁkh@l@@ﬁh{b& £ eherth @l d18in 10 wherein said

opening in the primary support nenber” and the aperture

seatent clghehl a3 EGA" Setip  SERBR b SRR v P4 gl e

10 wherein said

12. A unitary overpressure vent panel assembly as set forth in claim 1 wherein is
provided an intermediate support member between the vent panel and the secondary support member,
said intermediate support member having an opening therein substantially co-extensive in dimensions
with the relief opening in the primary support member and the central aperture in the secondary support

member.

13. A unitary overpressure vent panel assembly as set forth in claim 1 wherein said

support members and the vent panel are of generally quadrate, complemental configuration.

21



seal ant element is a tubular, flexible sealant
material trapping a quantity of a conpressible fluid.

WA 2004A72m0 t ary over pressure vent panel assenbl PCHESHE1/005276
forth in claiml wherein is provided an internedi ate
support nenber between the vent panel and the o
secoidlar y Asupioy evempmetsare venspangl asprrebliesisch fathsiospont wherein said
nmenber having an opening therein substantially

support n§@nieé SRShY @eihtpadelnBOsT gonsrallyicirbultul) €omelehrhtad pexfigugation.
the primary support nenber and the central aperture in
the secondary support nenber. 13. A unitary
over pressure vent panel assenbly as set forth in claim

1 wherein sai. support nenbers. and the vent .panel ar o
of "gbtrer ar P EEaT SUE KT GG ESar T g pim g herein said
WO 2004/ 079110 PCT/ US2004/ 005276 14. A unit ar% )

line of wepkeessrieeanficuredde tefzarsileagsensmens] hingegettiqngmop bupstiag af the panel by
1 wherein said support menbers and the vent panel are

said overpfesgraey gkl ant Glag@ehtation ciltp pem npa opmmindd dereaf.i on. 15.
A unitary overpressure vent panel assenbly as set
forth in claiml wherein said |ine of weakness is
configured to define at |east one panel hinge portion

e b5 A i B D el BB BRIRRH R 1 wheri s
thereof. 16. A unitary overpreﬁggre vent

ne :
support mesalarpe hihe g amepsseupbHie progidsd with b drevgh 1@)3?5&%1' 2sipmype pf the frame
menbers of the franme assenbly are provided with bolt
assemblytinmpdacg lovacdagbpitsrurd mitEaeangf e cofmeflizane assenbly in
pl ace over said pressure relief area of the confined
zone. 17. A unitary overpressure vent panel assenbly
as set forth in claiml1 wherein the portion of said
vent |panel, gl A ' bR Pwherein
Uhe 871 mar’y PR SR etk AR s €] CPBFRLREn whercin the
secondar ort | er i royi ded w a.serie
portion o M SRPUR A et I (iegresiie i BhPSF Ghesr s i iae member and
panel assenbly as set forth in claim17 wherein said )
the apertsugpy dlet senendaey Sipape nedmbyps irepravidgd githdrsgties of undulations therein.
configuration and said undul ations define a plurality
of side- by-side generally parallel, concavo-convex
domed secti ons.

18. A unitary overpressure vent panel assembly as set forth in claim 17 wherein said

support members are of generally quadrate configuration and said undulations define a plurality of side-

by-side generally parallel, concavo-convex domed sections.
19. A unitary overpressure vent panel assembly as set forth in claim 18 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.
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19. A unitary overpressure vent panel assenbly as set
forth in claim18 wherein the concave surfaces of the
w@anelo7dan@e on one side of the panel and the coPEEXKS2004/005276

surfaces of the panel are on the opposite side
t hereof. 22 WD 2004/ 079110 PCT/ US2004/ 005276 2Q. A. o
uni t &y odemyreigracssRYsR veshpwicl asseshiy 4 sgfogthin elgipy] wherein in
inclaiml wherein in provided at | east one sharp

provided ableast bné shaspublfjectiiesitffiyienilpslesarelativndms toi the vent phecl veeffect severing
panel to effect severing upon excursion of the vent

upon excRAMR! of{IeNGEpARE R E Ble FecRad £RdLT oA pRRBIERAREE bW PRAsUre being
overpressure being applied to the side of the vent

applied t& %@%&deoo% Ql?es\‘?e%t {)816? 8{)}9038(? jtoeézagd ol?j §ct.
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