WO 2007/ 133817 PCT/ US2007/ 060392 FULL OPENI NG AND
RECLOSABLE EXPLOSI ON VENT APPARATUS BACKGROUND OF THE
| NVENTI ON Field of the Invention This invention
relates to explosion vents adapted to be nounted
vertically or horizontally, or at an angle from
Ve2pa7d3B1%r hori zontal, and di sposed i n cl oBCTYS2007/060392
relationship to relief openings in enclosed areas
subject to rapid overpressure conditions such as may
occur during explosions, a fast burning fire, or the
i ke. Various industrial processes and installations
have confined particul ate materials, gases, and/or
{1 nel FUML/PRENTNG AN REGHOSABLE EXPL@BIGN VENTAPPARATUS
creating a significant explosion or fire. Dangerous
over pressure conditions can result from an expl osion
or an uncontrol | e BACKGROUND OFtTHE BYVENTHGNI r abl e to
ﬁrﬁag %a%r%ﬁ% that confine hazardous materials subject
8 %? CBMSAsti on from what woul d ot herwi se be a

cat asTHi®hentiowtplates to®Rpldkioh vénts adapted to b¥RicRnted vertically or horizontally,
particularly, this invention relates to full

openi n
ritian Wl s Vet derismnty) nd disppicd an elesing mlatw%p!\ip to relicf openings
nRNAbsdeRdas ¥uif)B& fo MBRILVERResRIE %Jﬁ'ﬁﬁn@ Qﬁ&pas%ag&@uﬁ’cﬁﬁgg explosions,
i's subjected to a pressure buildup of a predétern ne
wréaghburning, fingi ohthethker évaxious industonl prgcessestdnd ingtallatione have confined
n,. [pr ndi b i COoUL h i el o he se .
SRR RS, el el g BUH il SR PO Sr e creating o
sigificaat esplosion onfitel lthngld'oas"wheﬁﬁss'sgde&dndidoﬂd %dﬂ&ﬁﬁﬂd%om fan explosion
conti nugu ressure cyclin er an extende rio )
il FES i s etrtere RrDlo it SpthInsigoBRoq Argadous materals
MRt 18 rhpid Wombd¥teinSedny whbf Wai1l BtheiwiSe BY £84atRphic explosion or fire.
relieving characteristics of the vent. ?he vent .
panel Megre patticylarly, t@ﬁ Wa{i%rebqtesttg ifull ppaping anghreclosable explosion vent
%ﬁﬁf\ﬂl Baf RilR chhsitentl dpes \Wien "thd hRY ir?p&e&&f bl Qi?é Yerit A€ Bubjected to a
sition, wthout rupture of the vent panel”of the
piopsareiwilkiup efivpredetbinysedsuagnituds withenyprersaturespening iof the Ment when an

of one naani,tude penabl e t second ful.ly o .

Aol o tp e BRRRW P oyt buil g ARG e exploson

véit appahtu Instrivdienariddesighed topwitisstand coftiode tpeébsiite o¥ling over an

OVer pressure Qondi%%fn of a higher magnitude. An .

exper 2F1i9d PRIBE Pl e pemtgabtifackopsningoditemvent ithout adversely

EPRBNR tHEprestute ré1iéVihg étaYacteRisi ROravSeht. Om ei ther outs

open positions when the overpressure condition is

rel i eVbel ventinaselpfdhe nentragparatys of thininventiamisrapenabde fog first pressure
e . ' | i 0G4 r t r .

iRy GRH Akfl, b RLBER LB e BHR ZU fpperatu, when

efbjetdd toan oRexpressune gonditiorhef onemagnitudec srhgpenabiedo a second fully open

either with pneymatic.a ratus. torsion springs,. o .
Bressto Rt e R st MIBpR P ot @ Sepifngl hen the vent panet i
Eudyiécved to an vempressararonditivmof ahigheemagritude vAn espetinky important advantage

openi ngs .in _enclosures.s s b ouse filter ..
SPEE sfitapipt ve ShrgHheR R Bl rlfie ROR e asifypPen positions when the
vearprbsure aontitiom iilirelieveds thmeprévetiting aulsieit 40 frdAaNerenetifg the opening

verpregsure conditi.ons in suchrestricted areas. For . .
Jepelmg 2 heipries(a arsa that oyl e 4 S BdRCSARIRSIORFY B SS dhe intensity of
3 firé.| RedodinSbEthE &Eﬁt@@&coﬂFﬂsh@ﬂ ¥iltier SWHipRBBmati €apparatus, torsion springs,
constantly at risk of explosions because of the high
of glattemenébadls of finely divided materials, gases,
Herfptidh &8 e WiorMay be present. In order to protect
these hazardous areas from damage caused by an
expl oExplesion vgntsace comemenly yepditp cever relief opanangsgn gnclosures such as bag
%)é{lgeg,nt?llté{' iﬁflpl'lﬂiogy,.e&rgér%gﬁ%ﬁ tgrﬁc@fi%ljokégging 'v‘ésée?s. and conduit systems for
conventional practice to provide one or
preventing dangerous overpressure conditions in such restrictcd arcas. For example, bag houses,
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5 nore pressure relief openings in the equi pnent that
seal the protected area fromthe surroundi ngs outside
the protected area. These expl osion vents seal the
pressure relief openings when the equi pnent or systens
operate at normal pressures within prescribed limts.
MW7 R817confi ned areas are subjected to anPCT/US2007/060392
over pressure condition of predeterm ned nagnitude,
each vent normally closing a pressure relief opening
ruptures or bursts allow ng the high pressure matter
to escape 10 through the relief openlng EprOS|on

t beep . d d t t .
A bty L G SPIET  cRen A of RBlgaiopf bedBugg of the high

‘doh€enfratidiRr of Finely &9 ded enatetalse Fasw ahd tflilﬁis\tﬁittmi\;a& PREMt. In order to

subj ected to over a riod of tine. Ar eas
Riefettthese #gzqafﬁqur@asg{m demagecaused byansxplogion o adast repsting fire that

crr@a?é%tah RQtrbhElS rhgia @U&gfégslﬁe &ﬁ‘lﬂitﬁgn 214 ﬁrogflﬂ?tﬁ%ﬁg fratidt d fRBvide one or

are also fre uent | u Jecte to vacuum condi't | ons
qummeﬂnyf opgnings m].tEe equipmepbihatssal thegirotectdd arsa framdbe surroundings

SHRG0 B8 pPMERR B3517 R cxBSHR\ BT APt/ RGN HRet openings when the

occurs, SO be cap ng a cer
eqaipwment ov systents op eratelat Bormatipiiessures aithjn priesugibled Limits. wmn the confined

filter nst | ati ons, for anp are en c
e H B o s E AP e SRrhpiif, S5ch vent nommally
mgoasmgkumhsf dpeninlgQuptliRS br Miéls Aigwihg tHetigle matter to escape
ractice is to direct pul ses of air against the
'g¥°“§h 6%6‘9’%'1’6093"’?‘% -t @le{f)aﬁ‘PE [YeRls haye: P§°"d Q?ﬁﬂg‘}iﬂ rtPl@P%Q“’“ﬂy burst at a

66?@&1?& %resEtQ‘e vl ekeankiBgy RBLHIes §thd ﬁ\ﬁﬂ%&gf bﬁ@slﬁé‘é)fcﬁ'ﬁ that the vent

'ter so that the particles fall
l@elbmm:mbmtedrteavg@lmvoclnétmpl ter bags. Thus expl osi on

vent s, %&n%xﬁgﬂ{a{eﬁ%ﬁ% é\eee‘ﬁi%{&él%%n 8t f J?&cﬁ%ﬁﬁ%ﬁ%‘dmmganpxd

pressures a sure an
mrmteashmmgndi/hom angtalso diteyugntlyy supjeatadto sthgnuimmonditioss. Consequently, prior

fen% F ecgs burst wheﬁra}l g)r ar%\{;ésfur?&( gi' é)ré{ieg | 5’31% r%famitﬁxde occurs, must

ave een provi
:flkcﬂtc dxpitaé o&hﬁhﬁtawutgn defeinadgmm withg €dlube t Additonally, bag houses and

fra rs Tevei anel itself has been
g@.ﬁ figrs, °H° ?‘# T PEBY e AT cwdttwm causing
thB explBdiH vehts t8fflck Qﬁﬁktdhbl EIrttD One chrnfloR Bra2tied is td\firect pulses of air against
material, and a_variety of features such as |ines of

the faen eEa bagdiquse filterywiiel qalleess dust partisles thereppeto dislodge the particles from
ﬁ\@ @vﬁ £ 62 iHeHter bo {tﬁ?thle' Qﬁélcg Frali¥52%8 ﬁé:‘ﬁog %%%QRJ thPGiter bags. Thus,

urst pressure. I nst ances pressure
cmlqsmfn westsmbbqﬁqnﬁmd tnywithstand of tegjstoracuyme piesswgesahd cyebing between

I
HEBrd1aR Vanit dBdord ARl bl ulay B B HRolcbeg are
slit stka'farrnxpgosmd venés taplcwlbdlanebserfmmdbe gvithpr relatisielgl thin flat metal
t QLS &4 bur s attac

ekt e HBel g4 RSRAT ekt Bl dERbers® Tie St BRAKT oelf has been
mﬁphemui dreumtsen bf differant einbadimens, with memm of cbnstrﬁctxon, thickness of

| osed. posi,ti on un sub d to. a buil dup of .
FieREeHieD 30 by Pers P RS auas et Sk oabiiosn S vy ghtsorscores, o the
tetfigQutioh lofl tHel lies of weal8ss, ddtrolling the burst pressure. In all instances, though,
2007/13 7PCT/ /060392 3. difficult to assure
DR PR RReOY PPN RE AF bISaIBE Lt uer paRel, ally along the lines
epﬁeme&sﬂp@vi&uel because the burst tabs were not all
subjected to uniformforces, causing sone of the burst

‘tabs 6P PAIOr BFSHRIQHAN Vents| having ity defining: ine A€ avepkness have been

%mvﬁeﬁ%ﬁﬁ%ldm o%ﬁﬂo&&? oPlSurﬂQi& afthcHell %v@H.h@ ElxtE #PrRtain the central

reak prematurel he remail ni burst tabs break in
arga pﬁfbep@rWﬁaﬂébs esmf@swf\ﬂee linewé wealmess in dis plpsedposition until subjected

to a buildup of pressure of predetermined magnitude. With this burst tab construction, it was
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5addi ti onal nunber of these burst tabs has not—preved————
successful because the vent panel then tends to

rupture |late and not provide adequate protection from
an explosion or incipient fire. The provision of
tabs across a line of slits also have |imted the
We2eWaHi3s8ipport properties of vent panels bepCEMS20071060392
has been found difficult to provide tabs that offer
sufficient resistence to i nward buckling of the panel,
while at the sane tinme being capable of controlling 10
outward rupture of the vent at3 a pressure of

edet erm ned osr t ive nitude. In hig cuum
ditievt oiased irptinggr wﬁ&'&é&@ﬁ?’}l‘ plp Peeﬁcr!a OYeRRIESSHtedgyel because

thePbuét @lsPert ﬁbmpmﬁazeatto 1iforin¥8rcé& Rhudtiy 3me \Bf 18 burst tabs to break
conplicates the forward acting burst properties of the

pramasprelya duis 42 be resognizeddn thisvesnepidhataden onp er morpifahe burst tabs break

p%%Eﬁ%Wﬂngqur#%gs gr%glrglsaﬁgﬁ%\{natéééyéﬁﬁg& . Providing an

appar

aiéitiondl nymher ocf thede birsttabsthasonot pronedsuccessial beceugeshe vent panel then tends
WAl h h t
e o i RV eSS B S e e

Scor G'hlelpieﬁrsrah of abY wérdssOd lik iof slifiedlidhae: ﬁrﬂrﬂeﬂ&h@fvacuum support
weakpess are often pravided to control the

PERRSTHeg Of Hent pAnTs beqgse Lhas bgefepnd dighquitdo pr%fg&rebs tRat offer sufficient

rEoferi8 t @ hwhed budkhing b tHdandl \ehilesh Ehe%ﬁn%'tm?@bé?@g ¢dpable ¥ controlling
opens under a predéterm ned | ower | evel overpressure,

oxhvard nmurr- of the vepicat @ Prassuze pf Rypdstormined positive magnifudeh bt high vacuum
doﬂ(ﬁh 5&% ng et H'L m{anpé' hro'vfdﬁrrgltn%r Défent for the vent panel
ts ¢ 6se posi t 1 on, ere

y avol e necessity
wlapﬂ aniphgatehthe famardawting burstrprdphmeeof the paned ondratlne(mme fime increases

he v nt under an rpr.essur,e _condi ti on. The
the Symiiexity- Wepdht. g Sostiok eanel BssemblYy it h a went

support frame unit adapted to be 25 positi oned over

the outlet of an ar

over pressure condi tWﬁgﬁgﬁgW nes a vent

openiTHe eRFRBA VehtQphiratl bOMRInVehiidh difersTHrh 85nvehtidlavents in which
tgrot ected area. A vent panel is pivotally nounted on

hEert pARel rupiuresta reliayg prRtsure reshitiag dropban exripsion o & fastbuming fire,
%JB?e Rl @rc@ro?‘%hﬁl'&clﬁgﬁlgo ﬁ}Fé ofShdakRER eak'e bfter? b%gfd@h to control the

romits nornal ose sition to op
Qmeuns cesfignrationaifitheventpapek ilo the ps:serStexpiosmn @emtrappdratus, the vent panel

T N T T ———

ametprtsseare. du ot astances, thenmniptued oént ﬁbhﬁd d$ estiineéd tb rts closed position,
itude i s applied anel h the outl

(R vtiipe s Yool oF Lo B oot Fa5h S84 hgreds S pisSition of the vent

WiRdef arPewgpreésifyontdiionl osed position to a partially

open gQverpressure-relieving ppsition upon applicatiqn
of _ orheEBISIa e, APRAUABISF B (Gt Wil YFGH SYRRaN, fEifhe unit adapted to be

Qﬂﬁ@ned Yt kife diRleld 1 dniad 1 bé/grbteeﬁed @lont fifovegiteisure®ndition. The frame
007/ 133817PCT/ US2007/ 060392 4 to a ful 'é open
¢

prikdsfingha YR PPaRipE Ptantedin b plignerivgHethe Spusnfdasrpiected arca. A vent
FBiR1 199 #votall§ mouRiedRm MR franhdurit 195 ﬁ&ﬁ{all? SlosdiiRAitiTBlocking the protected
mechani smis provided for reclosing the vent_ panel

2rea ewtleyr The Ment paag iapivotal from its normally closed posrtron to open overpressure-
relieving positions. Structure on the frame unit is connected to the vent panel and maintains the
vent panel in its closed position until an overpressure condition of predetermined magnitude is
applied to the panel through the outlet. The structure is operable to allow pivoting of the vent
panel from its closed position to a partially open overpressure-relieving position upon application

of one magnitude of overpressure against the vent panel, while permitting pivoting of the panel
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Structure normal |y mai ntaining the vent panel—r—its

cl osed position includes at |east one rupturable tab
conmponent interconnecting the frame unit and the vent
panel . The tab conponent 5 is oriented in disposition
such that tension forces are exerted on the tab
YOAHBAEEL7 when an overpressure is applied tECIUS2007860392
panel . The tab conmponent resists rupture while
allowing the vent panel to pivot through a limted arc
to a first partially open ovetgressure-relieving
positi on when an over pressure of predeterm ned | ower

magni tude of pressure is, applied to the vent panel.
torfy &211Y:0PCR BAPBAR HPORFRREFOBOT A lishar @veaprassiFq against the vent pancl. Ina
pHeFdttedRaitldirhéht ¥chanis® ifprovildby fof RTbsRIghd M0 pARYEES pressure relief.
second hi gher overpressure is appliedto the vent
paneStructure normelly maigtaining the yentpansl iryitsafloged pesitipn includes at least one

' .bet uee h t
R P Sart g hOMLAE G PRk B e tab component
isqrianted inadispositiparsact thatiessiore fortdsare &xanted on the tabeomponent when an
the tab co nents resul t) froman overpressure .. .
OXTRIFFTIGF AP HCIOLos YBhpAng! e Sabeompanefit Fesjstbfupfusg while allowing the
veRiHaRsl @0 pivot rsuphla Iinfited Aft tb 3 fipst PiBY opéh AefREdsaveireReving position

wi th each tab conmponent and 15is | ocated between,

whea greYerprsssLe kpsrrstrmRined loyrrampgmitude afiresaire is apptigd to the vent panel.
| | . )

10 A n BB Ayt o Al S Yy oo oo

wheh lageeanddhigher owerpfessure is@pplidddo twivienspanehgs hol di ng

wnon ErsBE7 & pludlinh bFhd SpkcBgab tb HRoMB ord re 988 B8R the vent
pard] and thedimmesst. dhrodbion bfa mpmben gEspasedstab Eoropaehtstassures that tension
Bk R BR g B S B Shyhi B8 s o

apray bf @b lymPeRENtN IR 86ipRing & prévidétlin REDEiation withieech tab component and
npressi on characteristics of the coil springs

co ! > 1 .
inlosged hetwgemroshectiye bspmperents:and thsrfpmroinit thugpeevidiag compensation
62di EBfent QinBicFdhctd et &l thOSarR of HeQEPLR7RMRES, dur i ng

installation of the vent apparatus controls the anount

of oVidvegeBentiye forapefalled thegor! Frrings heldingrtbe vame panebiarits clased position |
1{1/1%?] E’Dggcrtfgémp m(av)?}éé \al.mr; E\%@g&%ﬁ? %tfg(rﬁte?% tﬁ§ Lgrgi:aﬁa %‘éfo‘i’?@bmpression of the

n pressure

spahgsy suffjcieottd hllow pivdbiigmovemkiny ofilhevent pinetorap exientthat the vent panel
.have % end seqﬁents S arated by an.interne iater .
el 5P %% r'Pi THE10) % PALIRTY, OB, PISSRTTe (TUCH Vg PEYIon. The compression
cheQorristics of ke dotirsptings dssuciated withdach 6flthie Gateddn@tinents, and the extent to

rugﬁg%e Qf the waist partians ?f_all of the individua

ViiER the SRURESATE corBiesseq dwing Ipstallation p& thei wsat apppieiys gontrols the amount
SIRVEDIANGE applidd8 thedehi pahEIEBE Ay & fubthBr RMiprés tR dpRiigs to an extent
of tab conponents. The force necessary to rupture each

thatishe vens BaRal Mayswing (oritsmrbially ppenRressyisaelevingpasitional

f r om i fdividlR (AR mpdndidHal ERIFtld seithdnbile PRAEEHy ddintermediate waist
which the tab material is fabricated, the thickness of

pavtion efjessar widththan fiedwp end segmentah Theteasiomforgrs seqyires to effect rupture
52458 ol 91T o DB U SEIRT Rl R0 st e
psistaneadfah¢ yaishsegmiedtsiof tfe entirs amaly of tabaotriponents.\[he force necessary to
2007/ 13 /PCTI| 07 Q I .
QRIS o oo I AARISE ey ot mata BT b Al sbrcad
tha ntaheenie sthichuhe aibtmdteriahis fabricated Fthe thickakdsof thentatembterial, whether the

B8 i 35 bt 87 B et b PRSP R FvtBions of th wai
petieRof the ti%rﬁ;ﬁﬁﬁﬁ@ﬁﬂﬁ&slarl}hﬁe Midtnef aesedidilpyrtivint h t he

vent panel nounted thereon may be manual |y swung
t hrough an arc away fromthe outl et
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downstream of the outlet. BRI EF DESCRI PTI ON OF THE
DRAW NGS Figure 1 is a perspective view of the
full opening and recl osabl e expl osi on vent apparatus
of this invention in a fully closed condition. 10Fi g.
W0i28074838t% pl oded perspective vi ew showi ng tREIUS2007/060392

5al | owi ng visual inspection of the outlet -and-the—area

conmponents maeking up the assenbly as illustrated in
Fig. 1; Fig. 3 is a front elevation of the assenbly in
the cl osed condition as shown in Fig. Fig. 4 1is

a horizontal section through Rg. 3 on the line 4-4
| ooki ng upwardly in the direction of the arrows;
15Fi dh sesondary frameiasssmbly careving the vcmrpgmjhs pivgtally mauted on the vent

|
e s i
vléngmnﬂ clasesthe epd:mmg;adno‘fm@mmt Blyyclensmlgmbambnncm ohe frame assembly
A 55 o AT R o i
alis&RIgEDlistal inspection of the outlet afidl the afeal ddwastpéir 6fthe odder ged

el evation view of the upper left hand corner of the
vent panel 20as shown in Fig. 3, illustrating the

spaced bend |i ngr&éF BESCRIPTION ORITHE BRAWINGS
Fig. 8 is a vertical cross-sectional view through Fig

3 andiguk bis apesngctivediow ofghedulBopaningiand teclogatlpexp osnonventappmms
cﬁ'tﬂl?ﬁfvh@%n% tf{lp?, @{OF&%I‘ ition. 9. 8Ais an enlarged

ragnentary ver sectional view taken through one
of t heFig 2nis amexpdsiedpergpeaxtide tiew sihavipg the cdmpbdmentstmiakinsg \rthe assembly

SIS el aken on the Tine 86-88°0f Fi g BA and

Fig. 3 is a front elevation of the assembly in the closed condition as shown in Fig. 1;

Fig. 4 is a horizontal section through Fig. 3 on the line 4-4 looking upwardly in the
direction of the arrows; ' _

Fig. 5 is a horizontal scction through Fig. 3 taken through the linc of bend of the vent
panel defined by slits, looking in an upward direction of the Figure;

Fig. 6 is an enlarged frapmentary exploded view of rupture tab structure including
members mounting the tab components, along with an associatcd spring assembly;

Fig. 7 is a partial enlarged elevation view of the upper left hand corner of the vent panel
as shown in Fig. 3, illustrating the spaced bend line of slits in greater detail;

Fig. 8 is a vertical cross-sectional view through Fig. 3 and taken along the line 8-8,
looking in the direction of the arrows;

Fig. 8A is an enlarged fragmentary vertical sectional view taken through one of the spring
assembly and tab component structurcs as shown in Fig. 3;

Fig. 8B is an enlarged fragmentary sectional view taken on the linc 8B-8B of Fig. 8A and
looking in the direction of the arrows;

Fig. 9 is a vertical sectional view similar to the sectional view in Fig. 8, except that the
vent panel is shown in its partially open pressure relieving position with the individual springs
being compressed;

Fig. 9A is an enlarged fragmentary vertical sectional vicw taken through one of the spring

assembly and tab component structures with the spring compressed and with the vent panel
partially opened for pressure relief;
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| ooking in the direction of the arrows; Fog—9

is a vertical sectional viewsinlar to the sectional
viewin Fig. 8, except that the vent panel is shown in
its partially open pressure relieving position with

t he individual springs being conpressed; 30Fig. 9Ais
WA BB ed fragnentary vortical sectional POTAR202M60N?
t hrough one of the spring assenbly and tab conponent
structures with the spring conpressed and with the

vent panel partially opened for pressure relief; WO
2007/ 133817PCTI US2007/ 060392 & Fig. 9B is a

sect | onﬁb viewt hro eg‘P the spring assenbly and t

con‘p I$ PrEPTRlY! AP PSSR tﬁbwemppp@t structure of
B 9ARnaftalfenbn tﬂé\lmé mberw Fign 9ABoleth§ GFthe Afte&fontdFehe arrows;

arr ows,; ? is a vertical sectional vi ew,
SI m m 10 és Fyegtica swalm!algle“aﬂmxlar tolFigs- 81anh §, andllustrating the position

rrrre |ngp gﬁ{/ a?tf ﬁ;{o I o?ﬂpﬁ]g& a@, “3{8%23’%3&&3\%“’8”?&5 have been

raptugstiLir ed; Fig. 10Ais an enlarged fragnentary

secti.© Vi ew t hro h of he spri senb and

Con EBRIhs i clipeRy APefotiart hoshiifaL PR, RrbuR BEE B the Sflfhe sssembly
ahd eabtcadlnponem eradtires nﬁma@xaklyaﬁampiurs:me tbednipdnéhY @ as the panel
Fig. 10B is an enlarged fragnentary sectional view

COREACHHO PPEYL| | ne 10B- 10B of Fig. 10A 10and | ooking in

the gig g6 i%eﬁfar%eh?ra%&ﬁ!ﬁsectlonalvne@'tﬂcen%% tl'le“-hr@lOB 10B of Fig. 10A
vertical sectional view of "the vent assenbly that is

asfl naking in therdigpctign gfthe prowsit r at es the vent panel at an
i nt erﬁ%qll% @ \Qpédai b&2fohdl %1@8@1‘2{? %nttagmlﬁ?' the :{tllg Limilar to Fig. 8 and

openi NY posi t is a vert
iHentriates thelventi pam:lst am lhwnntd@atﬁogxtlom its mamementitaygard afulhxgenmg position;

| ¥ n P Terutel ol Vi a FF hoTeedlh icanct nde
fully ogsenedpogigor;ne vent panel in a

Fig. 13 is a vertical sectional view similar to Fig. 12, and illustrating the vent panel in a

position during reclosure of the vent panel;

Fig. 14 is a vertical sectional view similar to Fig. 13, and illustrating initial contact of the
fluid actuated vent reclosing mechanism with the partially reclosed vent panel,

Fig. 15 is a vertical sectional view of the reclosed vent panel with the tab components in
a ruptured condition, and with the fluid recloser being shown extended after it has shifted the
vent panel back to its closed position;

Fig. 16 is a vertical sectional view of the vent panel where the shiftable vent pancl
assembly has been manually opened for inspection of the protected area;

Fig. 17 is a front plan view of full opening and reclosable explosion vent apparatus
having torsion springs carried by the vent support frame and operably conncctcd to the vent panel
support structure as alternate structure for reclosing the vent panel;

Fig. 18 is a fragmentary vertical cross-sectional view taken substantiallyontheline 18-18
of Fig. 17 and looking in the direction of the arrows;

Fig. 19 is a side elevational view of full opening and reclosable explosion vent apparatus
having a pair of elastomeric bands secured to the vent support frame and wrapped over the vent
panel support structure as other alternate structure for reclosing the vent panel, with a side panel
of the vent support unit being removed and structure broken away to better illustrate the ferrules

securing respective elastomeric bands to the vent support frame; and
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position during reclosure of the vent panel;

Fig. 14 is a vertical sectional viewsimlar to Fig.
13, and illustrating initial contact of the fluid
actuated vent reclosing nmechanismwth the partially
recl osed vent panel; Fig. 15 is a vertical sectional
V0288381 he recl osecl vent panel with the tRE/US2007/060392

conmponents in 20a ruptured condition, and with the
fluid recloser being shown extended after it has
shifted the vent panel back to its closed position;
Fig. 16 is a verti cal sectional view of the vent pane

wher e. t he . shj f1.abl . | |y has been. ,
i d0iS bt sosy S@liohd Py B ShBs sl of B e 220 ofFig. 19
ahd fpoking ih sheadifection ofthaamywew of ful | openi ng and

recl osabl e expl osi on vent apparatus 25havi ng torsion
springs carried by the vent support frane and operably

connect ETAT EDDESORTFIMOR OB YRR PREFERRISD BVBOGDIMENT

alternate structure for reclosing the vent panel;
Dgseriptipg of Stayctreagnent ary vertical cross-sectional view

t ak e, Rh/3ht ﬁipk%uﬁ_qn E&%{da%aﬂb:wijdgi én\%é‘&#c&@g%ofégﬁngggmls invention

| ooking In the direction o arr
is debegnated begadhyray the nemeraf 2 i the dipwinigsgAppatatue 20 dsa@spéadally useful for

expl.osi on,vent.. appanatus 30 havi n i g of .

SRR Bt YBhicE AL Hr e R b Brofte R faB! 4 cpmaging overpressure,
iA¢10ding andexiires\sech dstbag Viewsks, itercihstSIIHHPAS, dryfek Lhics, tanks @ other storage
other alternate stiucture_ for reclosin t&%{vent . .
LRETEn. QISR AP eRs oS arish Of FRAP AP it arg sk for an cxplosion
d¥Qhp18 coRBRMRY Bkt Bt USh i€ RIAKRA pdYiaYning dFAppAitus 20 vertically is
illustrate the ferrules securing respective

repfgEed e IRPARRAYIRAY Be mountod herizontalprqr ot payidesingd anglgpith respect to
ORISR s oo T70srom s
sepuged torasonduip?P hfving aflange24 rithe flange 24dhas an oyrIprgssueeaxhaust outlet 26,
\glfﬁclg H)? c)?arrrrnpqg\ﬁ'of generally circular configuration. Apparatus 20 is mounted on the flange
24 using a series of conventional fasteners such as bolts and nuts 28.

Viewing the overall exploded illustration of Fig. 2, apparatus 20 has as its principal
asscmblies a vent support unit 30 that for example mounts directly to the flange 24 of the conduit
22, a vent supporl frame 32, a gasket 34, a vent panel 36, vent panel support structure 38, and
recloser mechanism 40 for returning the vent panel 36 to its closed condition after pressure relief
opening thereof.

The vent support unit 30 includes a pair of side channels 42 and 44 (Fig. 5) that open
outwardly in opposite directions and are in normally upright disposition when apparatus 20 is
mounted on a supporting surface. A downwardly opening bottom channel 46 extends between
and joins the lower ends of channels 42 and 44, while an upwardly opening top channcl 48 is
connected to and extends between the normally uppermost ends of channels 42 and 44 (Fig. 8).
A rectangular plate 50 is affixed to the innermost webs of the four channels 42-48. Plate 50 has
a central opening 52 adapted to align with the exhaust outlet of the surface on which apparatus
20 is mounted. Although opening 52 is illustrated as being circular to correspond with the
circular exhaust outlet 26 of conduit 22, the opening 52 can be of any desired configuration
depending upon the shape of the exhaust outlet. A series of apertures 54 are provided in plate

50 for receipt of bolt and nut connectors 28.
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DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT
5Description of Structure Expl osi on vent
apparatus in accordance with a preferred enbodi nent of
this invention is designated broadly by the numeral 20
in the drawi ngs. Apparatus 20 is especially useful for
M0V HBIBN the vertical wall of a system t BCDES2007/060392
protected froma damagi ng overpressure, including

encl osures such as bag houses, Filter installations,
dryer units, tanks and other storage 1 0 equi prent,
processi ng vessels, or a variety of conduit structures

that are at risk for an expl osi on or é;fid conbusti on )
eventT“éRJEW&ﬁ sider pangls S8 and\§gare Sepsirad and exgensk along the length of side

E)e Sl shd?#4 Y Iilh-.' s‘?l?fal:t {H\{tc&rr%gt@ rffo% gia&g g@ﬁg@iﬁ% 56? epanel 60 joins

mount ed hori zon or at an
mspbttweaapecf panelstS6rand 58t %alde padrels 56iangh 158 aret onttznadd of channels 42 and 44

PRI et ulrobis S B, TR F M Pie15ph B4R o4 arcjoinea
tdhke %EWﬁl%m&&nﬂﬂs @Y ahd® 48 254 peojeot awsid1y0ftbinethe Zfhermost legs of
15whi ch for exanple is of generally circular

andiddn A bottony stiip 86 b eimilarlyserhreddo Hhe Wbeoffbpgiargeharmel 46 and
;ﬁéﬁ eHts EM@lysfFJrh gﬁt &fanh@ nmm ‘W o 68as Le%u&rd% He pTlgoZet%p channe 48

ts and nuts the overa
and iprageatsiinvardly of thie dattep Tlmpaxs &flt@ amohu:d end tq' ¢rsl to form an outwardly

SRR Gy RBRLI AP B 58) ot

d:fmlmihhahnéls?as an\kemﬁ:seum)for examplenin FB@; 235, gasket 34, a

vent _pan 6, vent .panel struc 20 .

Fecl o 6t 18 3745, nak BBHRET 12,8 StohEed o ine Byt s gt side panels
460anid 158 a6 l\w&ﬂfad ¢ m@ugésqm tlﬁfdb%wﬁfdﬁﬁxﬁ-aj’ceuﬁﬂnh&ﬁnd%pﬁgd 6TGide channels
t her eof . he vent support unit 30 |ncludes

$etnd 45 A w@haﬁﬁd@tweaﬁmtmdmfghe gpenmost leg ﬁéWp channe] 48 and
ﬁu:tc\weneé yetweerpamqéé&rﬁeaec{ Bt L@gmﬁeﬁg Briifle 6lad 58 as well as

upri g di SpoOsI tion when appar at us I'S nou e on a
t@@mmnpl 6y Thwus.ftheparts A2 Jdvwnmarist aw g entmpking updhe vent support unit 30.

cha el ihs S SRR SRR AR IR B G s sns

#hahotedm 16§ S86samdiatoelep 88. Tie mmknestbégbsi of legé 8881 défine a central opening

05" 5 LR £ 165 B0o LR Baifn eyt ol tan the
pPs2, @l irfdesd. %lbngd&g{jﬁi& Barss2 ¢hd-94Rr@itichéll td3Hd Project outwardly from

central openi n ted to align with the exhaust
taoptermest edgrs mdﬁéegé fndBe.cAn ypReamastngrrow plate member 96 is secured

H@&ﬁgrmdgll Eml{ﬂ'hoppﬂg 38 '39 vé@ smohlﬁla%tﬁatﬁge &t $6has outermost,

circular to correspond 30 circul ar exhaust

gtuwmidy o nire nodehts 98 &QleOQ iﬁépnqa@d openifgs 103ranidd Obarcapngvided in plate
ﬁl ber & OE{EFJ\&%%%& ann%el‘bﬁ?ggper #’lﬁoﬁlﬁgg}aﬁ@@q& grfld fodéga:e secured to

Series o res are provi
top led 88 of fadcl 80 withinaespectofe operingsdi®d andl0£onnect ors 28.

VO 20’91?4 %rgn 8:4‘1ng1 CI" #’%?007’ 09603}9 pane1880 has two unitary outwardly projecting

segments 110 and 112 that each mount an outwardly extending U-shaped handle 114. Inwardly

directed, spaced notches 116 are provided in the outermost edge of bottom leg 86 between and
on opposite sides of handles 114, Notches 116 receive threaded studs 118 secured to the
outermost face of plate 72, with a nut 119 being threaded over each stud 118.

A gasket 34 having four transversely U-shaped legs fits within the opening 90 of vent
support frame 32 with the inner and outer legs of the gasket resting against the upper and lower
surfaces of legs 82-88 respectively of panel 80. Gasket 34 provides a seal around the entire
perimeter of the central section of the vent pancl 36. It is to be observed from Fig. 8A that the
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Two upright side panels 56 and 58 are secured ani
extend along the length of side channels 42 and 44 on
the surfaces thereof renote fromplate 50, while a top
panel 60 joins respective ends of panels 56 and 58.
Slde anels 56 and 58 are outboard of channels 42 and
W31 op panel 60 is outboard of top chBEFES20eA6E0392
Tmo el ongated side strips 62 and 64 are joined 5 to
the web portion of channels 42 and 44 and proj ect
inwardly fromthe innernost |egs of channels 42 and
44. A botton1str|p 66 is simlarly secured to the meb

of bottom ch 46_ a rojects inwardly fromt

‘E‘f?gﬂﬂ%ﬁ“ﬁaﬁﬁ Bﬁs aetg n‘& g4 +% &Bé'as{s.ﬂ@ooqu%om& 7&wh=n the vent

pafig) 3618 tied cléé’edqmlt@ﬁ Ojteah alsb Beaédh o Fig. BA thatth€Yeg portion 34b of
%rlps §2-6 gjomed end to end to form an

ga%kesé &haf Pé%?“éﬁtﬂ Ly drom the hight seetion 3Ag of gaskat 3¢ egopetates with leg

ﬁéﬂﬁﬁnﬁh%f ﬁ&k@&%‘i‘x&\h@éa &Wxﬁ%e ed 6 R8P ddBE smé of vent panel 36.

10of the channel s ‘as can ser or ex
A igbest shayvn in Fig. 9A/ithekeg) g4¢¢fgasl@t 34 hasmroumeargb'dacmg at-tumed groove

Eﬁ{aag 8&[@5& e g#}?lgg bl.tg/eg éaoge\ééfa%lggn%%tf %ésk%%% eﬁf Y:ﬁnypanel 36, when

tp&mmﬁnathumetsmwbcﬁgmoﬂf si de channel s 42 and 44,

AnuR/t | at e 74attcedtotEe edeoft
i nner Pa’} §URRert 5y a pair of glong E'BPP@HB'Q" members 120 and
122t Weledhsdétsell ©-SHABEESI 1R dhantdl %Wli@é&etﬁl@ @&v&t}n N8 connected -

panel s 56 and 58 as well as 15to to? panel Thus,
tp pTespPRding ondsf sideprembersd 2Qand) iaa t1 mcrsgemﬁomﬁessvé pd 8 that the
en

BB 20 ang Y22 remote o] St eeer (b SUNARY 45 LG5 Bgg8 anc plate
%reec @pproaghpdbtt om | eg 86, and a top | eg 88. The
| nner | _openj

ez'%ﬁ gggﬁ ?(e)glﬁ #c%g&déﬁrlggasggnfalpgggcé&n%?E fGa%rﬁ gFoQ'ereg Bn the outer

fbmdfchmttbegctﬁﬁnelsnanibeg iI2atKive of the hsstinbliest 126 aregowhdn Fn g 2 as being

YRR BlonBt S SaP (YT AT | 26{A ORI A A 1A Beod thtmre

diflessi fethe a@genaﬁneandﬁ Grlay W proPided MD8dsiredr 'Eadh Rkkhidly 126 includes a
menber 961s secured to _.the outernost edge of t

e
BRNGNE ket B i baseharieonts legpPaens aerfisel o963 abhe lowermost margin

B4 2R ERTancioi Weih s hibuP @R oG@r fhet 6f
e P bl 12678 shown i Figs. 6

and Bfer Bods 4df avitha npbtherror exgnd thouglna resppasiveihptizgntal leg 130 of a

RPr Rl Ficken 28, BB R AaRRHS R philh 36 58 SEhBlcofchammel

therobdr 1287 g f'n-mcby aﬂ'xxtdadmslseg:lg 626®fo ghamell nfkthblen $24. wo

unit out pro' ti nments 110 112 t.hat

each mbuff %@E Rf&%‘“g‘c"éﬁ‘i']‘gh@ﬁﬁb“ @’s?ﬁb‘@ﬂqﬁgﬁ%"l cécaﬂ’& &n outer tab

fasteveer d U9 coinprsing @n osterab domntgeheﬁbeﬂlaz af Bssprblyl 1260 Member 142 has
out ernost edge of bptt.om | 'Rb‘i% be

wg ted, tiangyeds gxagonalam ieﬁho 4&{&&1&%\5{]}? g)cngvo ly opening central

thfeadarl pabsadel 146, hCamakt]  ubivdraly! gi6jcotinge Gl ﬂﬁﬂgeesdaﬁon 148 and an
plate 72, with a nut 119 being threaded over each_st

inngrmosihifigeatedsiection 13, (Qpgnipg 78 tspervadedveth a/mwskqsat;@avardlv directed

&;g&énédst&fm@m&cﬂeb CherdbRieRs u%@ aff co‘ﬁﬁgﬁrca WE&BBleﬁkﬁﬁﬁy engage the
the inner and outer egs of gas ket restin

engearn of mainesegiipr 1 44 akitab baldingsmembrreld2ofThedpisr-gneag sncm%ctwcen the
Eordi€6 lh fils¥ctioh lﬁ@%t&qmtc@a@fiﬁt ﬁi&logent?)\ﬁ'sg cRing 38 prevent rotation

aroun e entire erineter of ctlono
ofHwldieg tncpch 1 423@1&1 respéos ta camsspsindingrnehnting rackes. 128.A

that ]g&?om leg 86 of vent support frame 32 has a transversely octagonal apcrture 152 for each

of the tab component and spring assemblies 126 with the apertures 152 being equidistantly

spaced with thc number of apertures 152 corresponding to the number of assemblies 126. Each
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WD 2007/ 133817 PCM52007/ 060392 9 innernost surface

of | eg 34a of gasket 34 rest against the outer edge of
rail 70 when the vent panel 36 is in its closed
position It can also be seen fromFig. 8A that the
gortlon 34b of gasket 34 that projects inwardly

‘f’? MWARBIHi ght section 34c of gasket 34 co®EFARLOH060392
with | eg portion 34d of gasket 34 to provide a seal

Wi th the opposed outer edge surface of vent panel 36.
5 As is best shown in Fig. 9A the |leg 34d of gasket
34 has an outwardl y-facing i nt& urned groove 34e that
enhances the sealin ween o sed surfaces, of
RFIURENS {52 3aceyes 2) gpier %ﬁﬁ!@fd%ne 2134 fhat is @mVidedqwith abifpreated main

sécflon 155. The 88¥vaeA P Piofdchifig annular flange BéctiBR 1SS is SLMBBGlof a central section
structure 38 has a pair of elongated tubular side

16 pefaganah confighationo The teb halding member 1 3éhigpsdapted ite dmreceived in a

Rl LA Sl LU oy R ARG C bt o e

apeatureh 525 e Wihen rtahrhﬁdlgs memben dSBistsested ithe respectivefapedired 52, the tab
hé%mlgongqbcgl?sgég oa%befdr a%mnééagt?o%l bg%nagg{r:nﬁtil ?’ %rcgmte)xes ?cenql-al section
lG(Ewitheofotdlﬁb arzagphapertiredsd. spring assenbly structures

renbife 25 ity e b23 afon PECendshe Spalh mogsITE ot 164 in ub

hE]Hﬁhg mentber P4 416a X&d@&ﬂéﬂn'vﬁth%ﬂé‘&%& If&'?ébelﬂ? efafR ?ﬁﬁé‘ta@ﬁomponent
channel nmenber although it is to be unders

1% dtcande écearfrq"b@g %B forsxamgple thas pachdabicpmnengntd 66 has two opposed end
WisA®d ahd 19@ l?aa 53’3{?'13’2 agl@dﬁ&ﬁ vflgﬁxsas %Smgarad with the

unt i ng brack s a hori zont
end segments 468 anglg 7@32nd S'ﬁhmehtd\ﬁé pfmts'tommgmtri 66 isctembvabérmcewed inslot

ﬁg OF Jab %gld‘rfﬁé\lﬁém%&g \Jhglgag%t e@mngffot gff t Eg \Aﬁ?rlhcng? igj 18 rcmovably

réchﬁéda mnslexi6anat tath hmdgh raenmtes 164.t Bok 174 bxtzﬂdﬁ thtoughaligiiéd openings
a .20 respondi b 128, t.hrough the

RS 7 PP TIBTCHAA A GEPUBh 80 DPRDITH 1AL GR SHRICAS of each tab

cﬂiﬁﬁaﬁht ﬂ664 ,smmarﬁy bait y78dxtends ﬂ@&@haﬁmrﬁlﬂgﬁnbﬁurcated section 156

chann he verti cal eg 132 of

ossahbklstnsfmntrﬁéswddb@ﬁsw opgping }30ip F%i%’g‘“b‘ﬂ%@i‘% Folts 174 and

199&&@@@!&%&%&%‘ c%h%gnéi‘lf‘ 1&%% ﬁcﬁ&nﬁ%éilm{w 142 and 154.
nber 142 of "assenbly 1 has an

eI ongdiceennnestingsneh tab |c9mn@3@agtﬁ$atp hﬁldm meselrer d42 amdholding membcer

lg%;&ég gge%%fs&ti%g 1'49 B/?s;tfée}{ infd ted gggﬁﬁ%}’ﬁl g kol €811 L}g}fn%talﬁgﬁls positioned

an ann
ofvérathg enaire sdcition 144 8f aanaizen 1421 iredispositioni ehgagmg &k 132 of a respective

e N e AR T T
pldeebebdIVEsS thieaddd iAo perdng 14l ﬁt_dmtsect&mﬂ‘ph Oﬂiﬁéﬂhbéﬂ 2. Bachbolt 186
A TR a0 T8 SO LB A4S Bl i o cion
138 ofr&ibrholdififs infeinbkA 454)ipokitibihed beaéattbetesnh g8 of vent support frame 32,
rgsrlsg t%%trés?l?e%t ?Jrceogfecglllr}sgm}g 1882p rIte é/arem %te sge%tf?c}m %13 8A that the central flange
section 148 of tab holding member 142 is maintained in spaced relationship from the bottom
surface of leg 132 of mounting bracket 128 of each of the assemblies 126. Howcver, as will be
explained, upon rupture of tab component 166, the tab holding member 142 is released for
upward movement to a position as shown in Fig. 10A with central flange section 148 engaging
the underside of leg 130 of a respective mounting bracket 128.

Vent panel 36, which is carried by vent panel support structure 38 in the preferred

embodiment of the invention, is of rectangular configuration as illustrated in the drawings and
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300f hol di ng nenber 142 with respect to a e
correspondi ng nounting bracket 128. Bottom | eg

86 of vent support frame 32 has a transversely

oct agonal aperture 152 for each of the tab conponent

and spring assenblies 126 with the apertures 152 bei ng
g&ﬁ"?f ﬁtly spaced with the number of apePEHPBRO7TPE32
corresponding to the nunber of assenblies 126. Each

WD 2007/ 133817 PCT/ US2007/ 060392 10 aperture 152

recei ves an inner tab hol ding nenber 154 that is

provi ded with a bifurcated math section 156. The

hg%% ‘iv’}lg ﬁ‘l(fxﬁp rﬂ?‘@gﬁw ﬁhe ggﬁjp?{)qffsé&ggtggﬁ ; Cvtazlrp?ﬁn 1s5<:8an best be seen in Figs.
314, By GEntralsecibe 19081 Rt Pamty 3mfmﬂged1§flad §uwaﬂm1%énon with the

to be received in a_ respective aperture 152 with

l@BsitiQLprea eemcmlzfd@"tsdnﬂ%ﬁbw the nymegal 248.nds prreﬂqualaékcgcnbed the
1§l erldt mar s b8 Gerk penct S Bl WALHL Wl bonfaihy ki channe

1260f etwp% structure é8,twitli the lbwegmeshlip of the wenit pandh 6 being re-bent upon itself

t of,th rpe f. ce | oSection 160 w t.h
aﬁﬁg no?n Qyerthe §tc osgf)ciéc t°SF 932152 Slnufariyh@e g;é% gmr&m 196 of vent
pandl 86 48 wgpﬁédxbvei @it gursideax hibahar ifeMbariR0f Whil@theaideynargin 198 of vent

S R e B L TER S 2 358 tvepan

3r6lam AliPrel RRt GRUIAaALEIvel QvdriRe odtdrmostitop edge%lﬁtduumﬁmm 120 and
for exarrple t hat each tab conpagnent 166 has two

lasp Magging h96 andy KB elventnanal 16 arerbeveled an senfarmiy withgheeveled upper

Ry & tQﬁhlJJs?dé)élelﬁﬁngcl‘Q@mW f'EZhasao%stCsﬂgpﬁ‘Er? ighglh the end
segments 168 and 170. End ségnent 168 t ab conponent

166 iThe nembﬁ margincxd0wé vientt pang] It is bow upﬁvatcmo ab tludirated in Figs. 2, 4,
TS and s WeerincST KR RHTFT 021 AR i fert BRor AT AirectEProward the
meﬁherfsé@fﬁén 180bf vehTganeXice ﬂ'ﬂeoltthmugﬁojabtimmemmrmm 200 of vent
15 there membcr.1l nd t.hrou an

SRR bacRE ook AR, A flonggiad Sip 204 Foepise) SWr R 1B A vent panel 36
alfieent &idﬂpbé\hlldét miegin 2004Rer8ot} 16 & Serfeb 6 Lpehings 2@15'(@‘5& 2) along the length
q{genl ngs 1 n bjfurcated section 156 of tab hold

P20 11@4 Tty eastengrL08 thap e Hireaded o ppright &ngség‘ﬁ%?d to outwardly

prdiletinl Hes94.74 and 178 serve to rel easably
conne conponent 166 to tab hol di ng nenber 142
and 1B “Pmﬁt nianran edgeiportion 3 t0ofivals panei3 6 hasa seriéd fispaced, elongated,

ol dj
iR 85 FTIRE aeing o By BESAU WRRRLS 244 ahrold P of Wi pancl 36,
It 3iprefeiped that dbpasddendoet dactosiie d1Dhvave sinal citeuilar apeniing @16 that cooperate
144 of a pemher 14 n di sposition,engagl 132 of.
o bres SRR LA Ry R e sbered RO 4 §ufrgasing of vem
}gmelrw; he outer edge of coil spring 182 is held in
plac a bolt 6 thr, i nt o, 146,10 main
secti ¥V i‘*PaP°&f“ H!]Q ?Pw‘gh‘b”ﬁ PRISS ‘?f% %qp ‘g?#@“?‘t‘g"d on the outer
fa8S Stoh icHhnePAS, rwmi&?chl jaBer? Phit bfbdry cArHARY 8 hirRd pin 222 received in a
condi tion. The annul ar f 1 ange section
respective hinge barrel 106 and 108. Ventsupport frame 32 is thus swingable about the aligned

axes of hinge pins 222.

Two recloser mechanisms 40 and 40’ are provided at the top of explosion vent apparatus
20 on opposite sides vent support unit 30 and vent support frame 32. Recloser mechanisms 40
and 40’ each include an angular bracket plate 224 provided with a leg affixed to the inner surface
of top panel 60 at the zone of merger of panel 60 with side panels 56 and 58 respectively. Each
bracket 224 has a pair of pin support ears 226. The recloser mechanisms 40 and 40’ are of

identical construction. Thus, each of the mechanisms 40 and 40’ include a triangular recloser
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25 158 of tab hol di ng nenber 154, -posttt+onet—bereath
bottom | eg 86 of vent support franme 32, resists the
resilient force of coil spring 182. It can he seen
fromFi g. 8A that the central flange section 148 of

t ab holdlng menber 142 is maintained in spaced
YERWYHBRYhi p from the bottom surface of | e@CI32007/060392
nmounti ng bracket 128 of each of the assenblies 126.
However, as will be explained, upon rupture of tab
conmponent 166, the tab holdlng menber 142 is rel eased
for 30upward novenent to a p ition as shown in Fig.

VWA wi tr.al flan ectlonl ngagi n
bat Ripbint 12 “Fhe gy sp@olmpctibar spetons BaBL e g it Rgcosiving a
pivio? Bin carried by\&wneﬁming%ﬁu ofl8ar§ D26 6n BREKdLE224)YTHeter apex of each
pport structure 38 in the preferred enbodi nent

I
gwq't?ﬂ@" 2, FIRPOTtS A28 ATy gp eloa&t%ﬂfgmshq: 238 Hrat gxiendsithsfull width of vent

suppdrifSdmed £ dithFolidt§ 25W Gvh 1085 of Wdssbar 230. Two opposed honzontally
007/ 1338i7PCT/ U820071060392 11 has a central sectio

aliged tripnginlan bragkets 3313 and 236 secuned prthe ower faestafiside b&s 92\3ndﬁh1nn spaced

rclgﬁénshl eﬁ'g’t%e peg gFaté@B Lf?rv% dg a mo%metacen (f“gh"%?g‘\“# S‘Etugtetf' cylinder

as!:)mtbihﬁ! Iﬁﬁ d:rdmisl tzﬂafétnas@érﬂlﬂy @36 idd@l3b hﬁgﬁoﬁﬁd&@dGW&ﬂlﬁdached toa
t nUuNer a 4 reyiou eScCr i

cop a8 ORI, PO 5% eh St S5 PSSR T Hmi Yoy atached to the
uﬁﬁﬁrﬂm@%cﬁ ro@uriekpt:mvettﬁwguwr Yeclodér sUfp sit1228) RetrucitaiffofQiston rods 242

port structure 38, wth the |owernost lip of the
‘“\%’ﬁ?h ofthe FYlmg e 40T reelaserm 40 apbi0’iceusss Pivatine phisrlopes surports 228

thR)Yx mu}etooaﬁr%ruxpéio i88GR oAty tmﬁ andi3%: caﬂemﬂg%ﬁtxu%ﬁo%m

e margin 196 of vent panel 36 IS wapped Over
Omatmnd:ééowpamamm ar menber 120, whi I e the side margin

tlag P%ﬁgb%g@gﬁé?%s%%eﬁlggggg ee T’g’ Hxﬁic?&or% for a particular

panel
vedfingapplizhtéaon oftheexplosion iventhapparetuy 26. dm:ethat aral, anaterialrizssthosen for

T e e M

thtdbb ateltRarduEacired wmmaﬁanﬁ rpdmoaﬁ 72 ubw bfwetehdﬁearmm@ess such that the
120 and 122, as shown in '

WHBROFtRTS 2R F@‘f‘htaE 366 Bl peee ‘ﬁ‘é’ﬁé? p@éetpgms% force These parameters

ark BYYRE15LEY so Bt tile! given e bftalsl 158 foxzcacﬂ ’exélosﬁﬂ Geft appaiatus 20 will
has an outernost edge portion 202 that is bent upon

calleetiviely ruptreiatiagivenovalusnar d t he i nteri or of section 194
f I )
! SR 02 Sy Syl 5, 906 P o
prafecticinspediGngiing bolsst 1186 prexdrfuedtoatpreleterminetlivelut oychdhat the collective
| 36.ad th 2
ref §apeslip Cmpitesi bR e enGipa R LARS s BR o5 5 Rugt e plied to the

céntral deetigi 194051 veht panel3B/o effadt opening and vieatihgheress.208

LE? E/\',El?etrﬂ%cy ogiogj%ggg Féygxgngﬁm%r Ioﬁ‘Eﬂ‘B%‘f %égssp%i fR?Sl&?tfﬂSléf then bolted in

llalf:e?cmr the gee tf&’ﬁmﬁﬂtea ermedleMQriﬁtcmlefﬂrcngri:h @e;ams}g Eppfatus 20 will

of spaced, .el on aligned slits at de

bepqsiticard patepl v e‘aﬁ'g*ie&és ‘2%& reglesgEmechamspi) %Pﬂwg at the top

oV ﬁl@tappﬁ'ﬁﬁk v3ﬁrle Hb éo?nﬂb‘h@rft%ﬂ Qprihg) adseMBRES €26 ﬁ@ch‘i tle bottom of the
each s have smal | circul ar opening 216 t

mm én éhet @cegwm smbedimentnf apparatus &0 jlistrafed We'éﬁ drawings, the vent
54 léam#aseeekﬁg Qbnuitklell So 21BndsiE 289 BHSEeR%inGhany instances,

ent panel
apparatus 20 would bc mounted in an upright position over a vertical opening in the wall of a bag

house, filter installation, dryer unit, storage tank, processing vessel, or other equipment requiring

protection from overpressures resulting from explosions or uncontained fires.
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Vent support unit 30 is provided with two pairs of

ears 218 and 220 nmounted on the outer 25 face of top
channel 48, with each adjacent pair of ears carrying a
hinge pin 222 received in a respective hinge barre

106 and 108. Vent support franme 32 is thus sw ngabl e
WOSR1B8Y al i gned axes of hinge pins 222. PCT/US200/060392
recl oser nechani snms 40 and 40" are provided at the top
of expl osion vent apparatus 20 on opposite sides vent
support unit 30 and vent support franme 32. Recl oser
mechani sms 40 30 and 40' each!3nclude an angul ar

brac&ﬁ g} te 224 g ov ded with a le afflxed to the
i nnetPEHMRYEOYHoR {f lon vens appargtps-20,is showsy Oﬁﬂaggqle igFigs. 1and

8PTREperfifletét dth&VéHR pAN 6 s refntAined ﬁ%eﬂﬁxy%gigzemhvwnﬁaﬁmomm leg
bracket 224 has afrglalr of pin support ears

f“beﬂ aﬁglat 34by Mistwe o the presaure o laprings 182 @pplieddn tabcgmponents 166 trapped

G35 50 i 3 s AR T, e e
ﬂme/susmam o60@Hder 154 dngagasthp pmdetsi@cif botibm légﬁﬁmf vapasupport frame

f each,bar s ort an .o t her n for
3P dBF IR eEmRr Rt 47t R sl B AP e it i, poitons o
smfwxemrmgszzanms br acket S 224. The outer apex of each of
t he { Egrts 228 carry an eloqg$te .
cros he e Psshra o prrdetsraned fRagniu W‘g‘ﬂf’“ to compress all of
(FepRAgS 187 mtm%a?e letgth b f h&ibeRVE settibnd m laet&u{oedmg R'Q?nber 142 to a

of crossbar 0. Two opposed hori zont al I&i 5 alig
degreethguhayens panck euppor sucivre 39 may pivet Abeut theaxasef bms@rarrels 106 and

16@&%@%per %&agamﬁ&,m‘% ﬂaﬂel%eagﬁwn% ﬂ eqﬁéb B?ens up between

fromu serve as a nount
e wridgrsadet Qfa'tead pansl 36ced thestop idg 34dsof%i§«ar36 ca8#:d tyspanel 82 of vent

SR Hamte 125 SUCRe it oyBR TRy LAt B vifetuBb SFEsBlainstion 194 of vent

pared 36 ok relipve] ﬂ?wﬁtﬁdutwuﬂa iof the &Eﬁt}paﬁélt&ﬂc h&do?xﬂaﬂth@overpressure is
nost a ex.o a respect ve ria recl oser

el he vopd batel Fclibet ROt oB b B Eph Sngehthh weias of the spring

p9é‘serB 8f s@mhgmr $ iZthErefre EvidenOBSa ?&i@teﬁﬂﬁe&@verﬁ%@eﬁmy be relieved

ivoting of recloser supports 228 through an arc to
islgweathan amoysrprsssyreathatiivquld effsctqomplesg ﬁ@rmw%th? Yéné apparatus 20.

I‘mﬁhé’rﬁﬁﬁ'e,tﬁxggﬂ Qelteffot MR o9 erpresR, @Iﬁé VHRt Qﬁ a%ﬂQ@fl@thﬁwdlately closes and

Rupture conmponents 166 are tabrica ed to nee
mtupts o ids Wswmmtmg‘smtusa Asaconsegueance imnicdiate rcclosmg of the vent

fBRD J6 L Rle Rkl e BF 210 ot RS Wikt 20uta Mhner einiviate an

osen
explosnon or contribute to a firc condition.

If, on the other hand, an overpressure of predetermined magnitude occurs downstream
of explosion vent apparatus 20, the pressure required to effect opening of vent panel 36 is a
function of the collective prcdetermined pressure required to rupture the waist portions 172 of
all of the rupture tab components 166 as shown in Fig. 10. Upon rupture of all of the tab
components 166, the vent panel support structure 38 commences to bend about the line 214 of
central section 194 of vent panel 36 defined by the spaced slits 212. Utilization of a line of
weakness for bending of the vent panel 36 in lieu of hinge structure, eliminates the risk of failure
resulting from jamming of hinges, particularly under circumstances where apparatus 20, in most
instances, will remain in placc for long periods of time under a variety of meteorological
conditions.

In this high overpressure sequence of operation, the tab holding member 142 of assembly
126 moves outwardly under thc force of springs 182 until the central flange section 148 of
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5 fabrication of the individual tabs 166 of a
particul ar type of nmetal, of a selected thickness, and
the tabs are manufactured with a wai st portion 172 of
a predeterm ned thickness such that the waist portion
172 of each tab 166 will rupture under a predeterm ned
V9221338 ese paraneters are correl ated so tHEHUSEH060392
gi ven nunber of tabs 166 for each expl osion vent
apparatus 20 will collectively rupture at a given
value. tOSimlarly, in the congtruction of expl osi on
vent apparatus 20 for a given'expl osi on protection

oRPREE 14 RormBlio R Ao e M HRR Y & pipBefiase 130 of brackers 128, as
sheen it Bige d 0f 004 and B sCaninaéd mblendnt bhthe VBt pagel shfport stmcture 38

controls the _force that t be applied to . the cen
cERRApE §77t PaRel b Ayeng oREae of i Vet appita WZBWHPW@AB%@ 11 until the

fﬁl?B%énmg ﬁd&ﬁfoﬁqg reaa_ﬁéﬁ aﬁm“ﬁﬁh(ﬁb M 8NTheBRapratsise @%erebér fully vented.

confi gured a specific application is then
It i mmr@déhwepur@ teasile load tsczxséeqowoalé of the tab gpmponents 166 with no

?ﬁ&ﬂ?%h%gr R¥Ees %E?)% %P&d “%e i Sy %ﬁga @%ﬁﬁé@‘gh% g%%\%l Hocs not twist

oslitioned ver

duheg ppalingsard thatchavéns pmféDwdt becrieleastdad niolve td ivgopeh pokidion at a preset
Sppar atus, while tab conponent and spring assenblies
YFET5'at the bottom of the apparatus. In the

exemarvynteﬁdmeldsmm sodctdp pafyihg Sent Q:ahélb@&ﬂzi)a&@ﬂtdrﬁbd to its closed
t he dgavvl n t he ven agpair atus 20,is shown as bhein

ROBHIAR &Y SECY Y e-ANRia Of theTec pisripehanisms 4ans 401 (Wherogheumatic or

h8raBRPFresuRSIs gfp1ea Y the éﬁn&&b‘ﬁ(ﬁﬁa&s@mﬁﬁes‘ﬁ?@ HrgJ‘Jlrectlon to retract piston
position over ‘a vertical openi of

raduaa2, the qr-@ezulﬂrn%tpavmzw mt?% in g ﬁlopkwngt: drra@@ntfmm ‘?hclr standby
FESHEER BTN 56 b6 O PIPYls G50t camon i
respeétoi tmméaranembmm anid 3@ df Yent pamel supht Qﬁ@ﬂﬁd% Rollers 231 ride along
tl gﬁ]?pzecr)%z{fg)c(seg%? rcspectlvo::L %nembers 120 and 122 during closure of the structure 38 as
shown in Fig. 14. Continued retraction of piston rods 242 into respective cylinders 240 causes
crossbar 230 to return vent panel support structure 38 to its closed position with the periphery
of vent panel 36 engaging thc top lcg 246 of gasket 34. Operation of mechanisms 40 and 40’
may be accomplished automatically by provision of a rupture indicator such as a magnetic
switch, inductive device, or rupture strip that senses the pressure has been relieved by full
opening of the vent panel 36, with actuation of the fluid cylinder assemblies 238 being controlled
by a PLC or EPC. Rapid closing of the vent panel 36, preferably within about 5 to 30 seconds,
and most preferably within about 5 seconds, prevents back flow of air to the protected area that
could causc a secondary explosion or re-initiation of an uncontrolled fire. Alternatively, in the
event automatic control of return of the vent panel 36 to its closed condition is not deemed
necessary, an individual may manually control initiating such actuation. Explosion vent
apparatus 20 may be rcturned to its original overpressure protecting status by replacement of the
individual tab components 166.

In the alternate vent apparatus 250 as illustrated in Figs. 17 and 18, two torsion spring
assemblies 252 and 254 arc provided for reclosing the vent panel support structure 38 carrying
vent panel 36, in lieu of the fluid actuated cylinder assemblies 238. Each of the assemblies 252
and 254 includes a cantilever mounted pin 256 secured to and projecting inwardly from -

respective side bars 92 and 94. The outwardly-projecting end leg 258 of each spring 252 and 254
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The standby position of explosion vent apparatus 20 is
shown for exanple in Figs. 1 and 8. The perineter of
the vent panel 36 is maintained in sealing engagenent
wth the bottomleg 244 of gasket 34 by virtue of the
‘?ressure of springs 182 applied to tab conponents 166
? 3P Het ween tab hol di ng nmenber 142 and PCARISHBT/@H0398
menber 154, noting in this respect that the 5 flange
section 158 of nenber 154 engages the undersi de of
bottom | eg 86 of vent support_ frame 32. The recl oser
mechani sms 40 and 40 carryianbar 230 are in their

k i tinQNs.. shown in Figs. 2 and.8.
b @ oRIRct 58 VhifS T (ed lwaicHEprofocfill 1 thaped leg 260 of cach
Springri52 ade 284 bl ertieetht titmlar cide mesberd 1200dndt122 régpettivgdy of vent panel
182 al ong the. | ength . of spective sections 1 of tab
SRR P e o PO SPeniSe of e AL Pl SURGSH FNEIE 18 B e banel 36 as
pchﬁﬁﬂP/tdeﬁirinG kil fesdfi OTRDtEre 6P kesplvE 1db R peAENtO 66 tHIRgs 260 of

barrels 106 and 108 to the partially ogen osition of _
taryien SRS gafand 3% gotate wirlythe sidemgmbers 120 g'acg 1% theeeby increasing the
& a8 R IGH fifingd. A iddin!
g B chch S MR A, A450n RERE el Bl i n Rt ot
26 saetieved, theforapwif thy torsoneprings 262 s 254 affedtasapid diesure of the vent panel

under.si de cent.ral section 194 of vent panel 36 to
s‘ﬁ?@‘"ﬁéﬁ‘%ﬁ% ,8 tgllﬁstﬁ’v&?ytﬂ%sﬁ p?ﬂﬁ?'br e of the vent panel 36.

As shahe siscnidieven epparatss262 shdven ih Figsel 9 and @d, thé Blinderdssemblies 238

TN SR LN TR -

elaStofnBAE BALY F680A rilBtYk, dyhibtidriBb&I6 heF NRGNRYRRAIESA U Ferrules 270
may be relieved that is | ower than an overpressu

re
sechied tqoppescdionde of exshnfdhebingds Ahhase threaded extension 272 that passes
| [ :
tRORH @Rk YR1ed0ps d2Uida e x@gﬂe@t’we‘l’)pm:h?édpﬁgrt ?Jgp’[g{%. yNu 274 and 276 on

overpressure; the vent "apparatus 20 cl oses
opprsite sidey eiscormgspanding\legsB2awd 8¢ sequrentespseti yepersis @f hands 268 to legs 82

' i |0} f t :
o507 R SR ST, 2 ol G248 o bl M Rl EAR e o
tubuiza sidie amenctierd H2GartdniR2. rwanTishaed band estgihingintemimars 278 and 280 are
S 48, b P bl e bt L g o e o orin
aQembli&s OWnE the podhxed fer Vet udeMapporefRhiré 98, 2Re niefi®ers 278 and

gr essure re%c)%i red to effect opening of vent panel 36

28Q regtryip handspdp8from gl fting tpwandjspeng,pseenablics 126 duripg erepingof the vent
. y e . |

PR SLRA, poh U Bl 0e Syl o ol s

ofjgertchingeithebards 268, the banide coaperatesmséfnetimmed gy reclesing of vent panel

SR BRIl S SETVRRGEcd B 58 e cenone

off thedlan@Faile furiveackuatiom of winaayeparatisi 205 aridltd prdavtidd assarancerthat the vent

q&cﬁwéhqg quﬂﬁﬂ% 8ss for bending of the vent panel 36

M |eup(5’fpﬁ|nge Fructure, elimnates the risk of

f ai | wnethee Sedtdre ngf éxplusignavent appavituh20Geshe plitity ubpenl the unit for
I _ci

.und cunst ances ere.apparatus 20.. in.nmost . .

isgPliop gt s rotrtey sipatheiehehind ihigls aceomelights by aFmayiue e nuts 1190

studs® 1 S1asteuling Gutivaidly 6 haidles Q1 Olvhigrebpthe vertchuppdrf frame carrying vent
In this high overpressure sequence of_ operation, the

PR SYRREHSITICHE Ay, &?}V&“égg‘\!}ﬁl!ﬁ véafzf@"fﬁs\?é'gcla&{)mdoﬁo& to an open

posielen ad hﬁ)v&@mqa%o{s SdHmitheS vikBa) ikdplétiont JTRhE Sreh davnstream of the vent
flange section 148 of WD 2007/ 133817PCT1US20071060392

apparatus 20. It is also to be noted that by virtue of bulging of central section 194 of vent panel

36, central section 194 is able to withstand a significant vacuum condition in the protected area

behind apparatus 20 without deformation of the vent panel 36. Bulging of the central section 194

of vent panel 36 also contributes to prevention of failure of the central section 194 either by
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menber 142 cones to rest agai nst “thetower—face—et—=

respective |l eg 130 of brackets 128, as shown in Figs.

10, 10A and 10B. Conti nued novenent of the vent pane

support structure 38 carrying vent panel 36 durlng

ﬁ?enlng of the vent apparatus 20 is illustrated in
Q20VB5¥Ati 1 the full opening position is PERESWANE?

shown in Fig. 12. The overpressure is thereby fully

vented. 5 1t is noteworthy that a pure tensile load is

exerted on all of the tab conmponents 166 with no

significant shear forces bei ngl6 nparted to the tabs,

t hus assu ing that the panel does not tw st during

By erseling Paﬁ‘au'igemita TEFplt Qfem?sswa Reling;in theprotegtpd atsa aewen positive and

REpdBvd ValidsScy2RRE o PRGHitive YRIuaS, ak/6r &Rhilg Mg R Vet tishres.

The vent panel support structure carrylng vent pane

36 rra?heo‘éverdi dimragiony of yent pansh 36 anga funstion of theyparticular commercial

[
55 SR B8 BparilEad, Bt AAEPITTER BHN B8 B rom 200mm
by2Q@0memcid abpderlslom byl | HsmaniA typiEald@8t panebmely beitd rom by 900 mm.

S8 il Rl B ool b RV T AR bR about 025 mm
&t OB/ mpowith i Iﬂ&ﬁﬁeﬁﬁ‘e& thivkness being 0.5 did. tWhéat aﬁpgmtdaeo is fabricated of

rolle% 531 and r 230 jnto en ?enent m%ﬁ
Paicpalsand conipstedy 10 3ab e 28 ha Bt 13 PEA tyRicah gyerpressure of, for
SHHARAE, 1106 brlilibhky! R isstefeled AL he 46k sipplit RAROI2 llg)f‘oﬁﬁg vent panel 36

upper surfaces of respective menbers 120 and

BIRAN; againg!| the pressusg of spaings 182¢ithout wgtuse okthe individugtay components 126
b b ' o,

P pERlle SHHESIn BN N0, Qb R0 4R ph AL LRI 10 4096 of the ul

vpsmingvegiressugport structure 38 to its closed position

Wi th e, peri ] I g ng.t.h Q .

g 230 5B glidBints 356 KEraBABY b ealarBHh SRS dffsnect matera

Hvingmshidkaessad diopl atohel nmutoalmttmﬁml, with2 muh®eingippeferddd. In the case

a.rupture indicaior.suc ic.ZO sw .

Br b BoPbeenb ie b K AR bl Tryed iwaist BaRiena 77 jrprefersbly about 1
A 6ade. aVhes 1 hemthick Eh&VﬁadtehM iKitilize@ m&rfamcaqim bh@b ¢efiponents 166,
panel 36, with actuation of the fluid cylind

thesedused awiss portinn 13 18 arferably aboys2mm P’Eéﬁ 0 rTa‘Ep@nm&msd 66 may be
?Ab?i%ﬁt@cg opﬁla{ehﬁls\bﬂ{& &Eﬁ@ﬁhnlé@ stecgr SJ&E@Mﬁ’ w}’l\ért: Iﬂﬂ&hd@:@%&on resistance

to 30 seconds, and nost preferab ab
mé@ﬁd@. inglpdingriug notbRiited wempcawremdepﬂmept mbcﬁuch as Inconel,
h u X0l (0
Bt oSO SE 58 R SRR I S, s, s e of e
imretdl$is f%lkﬂ«/&fﬁppwtusr?@thcmusmht tabl coofponatts k66 @t atvm small percentage
36 todts closed condition is not deened

ﬁgﬂ‘&gaﬁa stragiure ofitis WL #PPAESrmnual |y cont r ol
i ni ti & fhe@xemplansahbuithem of fpparafsi 20rhavitigla veRppdnzt 3Gthals 1000 mm

retur d to, it i nal aqver ssure
9 S 0B i gt it it ac P o 5B et patiah omeaipe ot 30% to
QONIVTAR LB opifing ﬂrasshfeesp@hgﬂm MY b¥ eﬁblo@maﬂwsooam $®m in length,
illustrated in Fig and 18, two torsion spr.

aveadimeier 26285 B‘ﬂd Shecbap stg6k Gomn YBich spEngs %?gﬂf ﬁ@mmﬂ has a

\fﬁﬂﬁet&%‘? 815 P TRE fesiS{ahstab BorRprasidnAr thes &1k evifpdry Btk 182 is preferably
36, inlieu of the fluid actuated cylinder assenblies

2bgut 32 Sewaenstnes mad skarprder ismeet 2 30149 mpdibar precififationyfor partial opening
R e N e o0 SR eprifl B2 itferlly BB it foee ofabout
dnwmwﬂhwwprOJectlng end | eg 258 of each spring 252

and 2 h

ot e%@‘éﬁ%ﬁ@@l&ﬁ%@&{ﬁ?l@ﬁgggg r&ﬁ@?ﬁfs]a%u?%&gﬁltsﬁ%%cmt features
land haigad ihpgvaténtofnchelodg: spri ng 252 and 254 overlles

the tubul ar side nenbers 120 and 122 respectively of

vent panel support structure 38. Upon opening of the

vent panel support structure 38 and vent panel 36 as
previously described as a result of rupture of

respective tab conmponents 166, the | egs 260 of 5

torsion springs 252 and 254 rotate with the side

menbers 120 and 122 thereby increasing the tension in

Aarh Af + ha +Arcil An cnrl nANC Ne ocnmnnm A + hoa
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10 are replaced by two el astoneric band units 264 and
266. Each unit 264 and 266 includes an el astoneric

band 268 of rubber, synthetic rubber, or other

el astonmeric material. Ferrules 270 secured to opposed
ends of each of the bands 268 has a threaded extension
W9 Y8 asses through the side | egs 82 andPCEAS2007/060392
respectively of vent support frame 32. Nuts 274 and

276 on opposite sides of corresponding |legs 82 and 84
secure respective ends of band)% 268 to legs 82 15 and

84. It can be seen fromFig t hat bands 268 pass '

menhors 120 a2 el 10658 \hact G Blyepfifi strengtn which

menber s 27@swtsdn 286y aomraiied,praiictane mastprasureh Tersild strength tests can

menbers 1 O an 2 0Sj tion so t cl oser

spring ass.erf‘rﬂna'é‘ét %g%ppﬁgtﬁgr[ C?J’PW“M asigns {nsfad ‘f the standard
panel suppsantl WirstiedtsiéchveiondiCeriF o 15 d%%&nﬁiédhe?ﬁ@nue value for a
restrain bands 268 from Shlftgla%g toward sprin

assenbl i ePAVBIY THPHES-BPL MM WH@WW*“ZU%&HW“S of the metal,
support 3tJoHﬁ§ﬁ'1"aﬁo§ ¢ anvp@f'},c&@ hih& or it ltun;@ WehiHeSsS ﬁmpe and size
condition in odutlet 26, and as a result of stret¢

of the barefshegent nanel BEgstidate Gometensile strengsh festst of sample tabs from a

|3gm'=‘|d|t alt g %{r%gj grgir &%h?{]a e?{%a.rﬂ% %i t%g)g%%é fo? pdall r it %&51% of tabs without

a backup ithe nbal fev stingofa prédetdmairied ndmbétaoﬂ tabsditom thgt lot.
actuation ppar

osurance DHREEBhSTHBRDE 1R patcaR0 huBls bbby or conwotting pari

relief. 25dpeaingesf tieapadef fid Sup s ersovamprad@pwat:mspectwe tab
20 is the ability to open the unit for inspection

the prot ec%méacwpteﬁ» BHIM 7SS My %cwrgl%te'emml&ﬁ@'afes between
by renmdvi ngarshgudhUisSthe k& 8mSdnéAs ahd 8héAfadhitient E‘@uctures for the tab
outwardly on handl es 114 wher eby the vent support

frame car rSAnRPNERISt panel support structure 38 may be

pi votgd abppd , %ﬁﬁa@%‘%’? s itﬂ\/ nbﬂ{or gh‘érsg#@vépmgnwmloﬂuough by
an open positi as shown |n permtting visual

i nspect i onindfwcllh@ \aalbmgdomsmnewmme! dre moanted Borizontally rather than
appar at us 2 1:yls al so to be noted that by virtue of

bul gi ng of é'g %] al section 194 of vent panel 36,

central se’!:hererarélﬁél de®l edvhers bospacéshint expibsionsvepn appatamins 20, and the
vacuum condl %QHI n.the protected a

ea
appar at us %‘5 SOt ongiese FeRsiBrion: &Pﬁgov@mg Paprsmbhyshat will meet

Bul gi ng of Cling:1&ath phdcePétaidar@s fok appidatipaglel 36
al so contributes to prevention of failure of the

central se&b¢ Brevirepags of appepaius 204y ofleyy mespand thercfore exhibit a low

PCM S2007/ pfég?(gl%ssu}@reﬁﬁ(‘/t%? afheWeaReHASS S¥ (Re 9&1@1]’1@93&1 bf vent panel 36
of pressure cycling protected area between

positive add’mﬁd@:&tqlm kZa:prg'eges agg(omrolmjl mngmmtqnd geduces deformation
val ues, ?{‘ géntxca)[%étf&g s (ﬂe\g ahel P@ %gl&wtﬁé -explosion vent opens and

The overal I mensi ons of vent pane arc a unctl on
of the parimprobesthe eamf closing agpiplwithahe prreufmatic exipideailio actuator such

vary 1rom Sotesiaisn 0. 85" WieR e SBi BAAFE 28 Ja Bnigg in an verignt
1110 mm Apbgiﬁomahe\hent pmhahppnnystxhetu&ﬁBS rmborigywBH entnpanel 36 can
The sheet matel t? é)(,)m whi ch panel 36 is fabricated

may vary |Ha‘i"ﬁ LRIPEERY PPYN about 0.25 nmto about 3 mm

with the pgleetn eﬁblbhoﬁ;kmseonbemgallcxmm véhrnre heavily deformed or
apparatus 20 is fabrlqc) ted of mater nd . Iv of ai
const r uct eGVELTUPHHTE gnd,hey remain, oRERN 7 ’I‘—’F Is 13 3 coptinpous supply ol air,

typical oveydpdis %5& el whidhlcaf>sifRpahe Mema hih 5 qause a secondary
it is preferred t he vent support frame 32
supporting evglﬁglop aﬁ@pnpggeclosmg of exp osion vent apparatus 20 and reestablishment

of the seal between gasket 34 and rail 70 precludes ingress of oxygen/air to the



10 open agai nst the pressure of springs 182 w thout
rupture of the individual tab conponents 126 at a
pressure of from about 30%to about 90% and
preferably about 30%to 40% of the full opening

oVer pressure. The tab conponents 166 are
F}V@F‘SW&E?V fabricated from stainless steel $EEAIS2007/060392
mat eri al having a thickness of fromabout 1 mMmto

about 2 mm with 2 mmbeing preferred. In the case 15
of tab conmponent 166 which is 2nun thick, the reduced
wai st portion 172 is preferably about 1 mm w de. Were

l mmthic mat erial .4s utilized . for. fahrigcation

of tab co:jr"prgttré}‘gt%{l grepapd sigﬁ“(ﬁ c?‘gﬁl}g@&s nglg?at'&}r"?ia Py gccurrence of a
i s pref er abtondatyoaxplogiom W de. Tab conponents 166 may

be fabricgged of materials other than stainless steel,
parti‘cul a?f*s?fwa e Ay g Rerts hessPY BEIP R ebability of the spparatus.
desi reed, iTHe prolict@dPrdcesifind! thé'bdiitidnOof the vent apparatus can be readily
t enper at ur e-i ndependent materials such as Inconel, 20

Hast al oy, ipsRestedyisuplhet, titani um palladium gold,

and sjml : éﬁgf#% XQhd | S
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are loaded with pure tensile strength which results in

a very controlled, predictable burst pressure. Tensile
strength tests can be conducted on particular tab

conponent 166 designs instead of the standard panel

burst tests conventionally enployed to deternine the

rupture value for a 5 particular rupture-type vent

based on type of material, thickness of the netal,
configuration, if any, of score lines or slit lines of
weakness, and shape and size of the vent panel. Test

data fromtensile strength tests of sanple tabs froma

known | ot of sheet netal can be used to prepare for

manuf acture of tabs wi thout the need for testing of a

predet ermi ned nunber of tabs fromthat |ot.



O Utilization of springs and particularly nmultiple
springs for controlling partial opening of the panel,
and that nust al so conpress before respective tab
conmponents can rupture, mnimzes manufacturing
tol erance di fferences betwe parts, such as the tab
conmponents and the attachnent structures for the tab
conponents. The apparatus of this invention al so
W%fcflfr'hs prevention of fall through by individuals
ing on the units when they are nounted
zontal ly rather than vertjcal
LfSt? HEpgpril Soportins St sePoer i daglst o E‘f getinged over
thaﬁat ¢ Qb Ay AR K beprofested frogipu %f.ems%sS%ﬁgwm YA SURRRftinit
d m@\gi ayengoranings ignesd Vith Hgtouiiet; p vers anel myepbly mounted on said
uricin@ahesiedh ppditieredlogkingtia oddetf ard panelieing mpysbiecfaem said closed
pokit®nto vpargo egrtssuefre gy @isitiong @nd steucdire loothenasitscoanetted to
the hﬁt%ﬁél&oﬂﬁﬂlyﬂhﬁlnﬁlﬂlﬁ?hewaﬁi paid] &5 the e bsépisionQRdreof T §ied
st%ﬁﬂf@ﬁ@nﬁ%ﬁ gradl O RN eﬁ‘rﬁen?@f“th@t’en‘{ Mel h a3frst
digdRbdeRR kdrh Saif Los@d &}ét%‘ﬁ%éﬁ? 9r€| ARt

il u%ggagﬁi%?om ovg.g)re% eSS %&f?@w gaik it

Vfﬁﬁgwﬁb 2ud pHInILg Ioypmeni ot *hegvaa i 7 ﬁeclowé SR |
GenEPLiAR ea'ggf% displacamiy ngmt?ss 'evmgn
pqsn@n\)»@ﬁﬁ applsatief @fsanzwewpéeswa ﬁf deecppd alﬁgrubadp gheressure higher
thewsdid pemmagrieide efprepraireedgamgippo rent panalovharein 38d siregigre that
narimiaHy wainttaipathe lve®@paoelnn gerclased positodnaberedfyingndesiatpturality of
spatdde faterallyedd [gned tupinyralite &ib compuexiits @rivatedax dispssition suelnthat
teA$ién fReudiate/edAEOONRE t4 co%%oﬂ&ﬁ@wh%&rﬂé@rﬁ@ﬁuieh?ﬁpp]|ed to the
vére PRHel s@R¥HD cobhih o‘ﬁeﬁ@f’éﬂshﬁ hipiite GRNE hIMAHS t%%ﬁ anbf to move
th%J h sbnﬂ‘ﬁr&%’ %‘? cOMYREE sa Fs‘f Q &I ésEurnglﬁ vﬁ1 o@ﬁ%ﬁ when an

pres I Of%%l st rﬁnas i cge Q p¥%5515§ is 3 féﬁdr{8 éléet \peg}) p
cqrﬂ@ngé OIE%{'WE%H" %@ rt@&"aw I & fUTEBPE it séond’
Bﬂes%‘fﬁ/'ééﬂ tedrto ths vepepanglging alpwingdle wnk panghtp move
thswh|sw1@Wﬂ;dlqpiawm@téfcﬁwqfrﬁmwd gasorst opgnfoverpragpure-relieving
paseior r ence of a secondary expl osion. There are limted
noving parts, thereby increasing reliability of the

2 ApNpidsidnuent apperaflsek eatfedh raddimsis wheetin $aed samebis ovableffrom

san@aose@rﬂosm@ﬁw AFIES p&r8 Al [ PSpeh @R etpteésurELeRGING Poditisapdny -
RhRH An \6@5\5%’5‘&9@5%&’@0&%5 ith§S @Gretag I(if'lé{ltllle vent Elanel

o‘”’\ﬁb‘%‘l WidHRed Do) t?on%%léeiﬂ ﬂﬁ@ dﬁh ﬁ ss%Peefe?l'e
p?sg[eon (¥ 8 1?21518& : 8?15 qr%regu%(ﬁﬁglld Sg‘f%d |méﬂgn?%d (ﬁepressure ggalnst

hg\yght ;ﬂaa sure val ve. Qpening pressure is assured

i ndependent of process tenperatures and nedi a. Mdul ar
3 degilggirnavenbappatatits araetfpait inglaim b ovheredtseidiygnt panef jseconstructed
tecresiganpinte thereefswimncepesshisrof saig ooe magritnde gnqpphiehtosthe vent
pdrebri cated to nmeet particul ar operating

speci fications.
4. Explosion vent apparatus as set forth in claim 1, wherein said vent panel is constructed
to resist rupture thereof when a pressure of said second magnitude is applied to the vent
panel.

5. Explosion vent apparatus as set forth in claim 1, wherein said vent panel is operable to
return to the closed position thereof blocking said outlet upon relief of pressure of said

first and of said second magnitude.

6. Explosion vent apparatus as set forth in claim 1, wherein each of said tab components



The provision of a one-piece gasket of U shaped
configuration assures the seal provided by the gasket
is substantially |eakproof, even when the apparatus
remains in a standby inactivated position for |ong
peri ods of tinme, especially,jn view of the continuous,
uni nterrupted edge seal of 2 il 70 wth | eg 34a of
gasket 34. 19 We claim 1. Explosion vent apparatus
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as set forth in claim1, wherein said vent panel |s
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rupture thereof when a pressure of said second

magnitude is applied to the vent panel. 5. Explosion
vent apparatus as set forth in claiml, wherein said
vent panel is operable to return to the closed

position thereof blocking said outlet upon relief of
pressure of said first and of said second nagnitude.

6. Explosion vent apparatus as set forth in claim1,
wherei n each of said tab conponents 20 has two end
portions and a central portion between the end
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8. Explosion vent apparatus as set forth in claim1,
wherein is provided a resilient nmenber interposed
bet ween each tab conponent and the vent panel that
collectively applies a conpressive force on the vent
panel sufficient to prevent ﬁhe vent panel from noving
t hrough said first dlsplacenent until an overpressure
of said one magnitude of pressure is applied against
t nEXpl osion vent apparatus as set
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vent panel has a central bul ged section. 17.
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structure being operable to allow pivoting of the vent
panel through a sufficient first displacenment away
fromsaid closed position to a first open
over pressure-relieving position upon application of an
over pressure agai nst the vent panel to relieve the
over pressure w thout rupture of the vent panel, said
vent panel further being operable to return to the
cl osed position thereof blocking said outlet upon
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21. Explosion vent apparatus as set forth in claim 17,
wherein each of said resilient nenbers includes a
spring interposed between a respective tab conponent
and the vent panel, the conpressive force of said
springs being adjustable to,gontrol the anount of

over pressure that nust be aﬁzlied to the vent pane

bef ore opening thereof. 22 22. Explosion vent
apparatus as set forth inclaim17, mherein i's
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