FULL OPENTNG AND RECLOSABLE EXPLOSI ON VENT APPARATUS

BACKGROUND OF THE | NVENTION Field of the Invention
wabkeog/1838veEnt i on rel ates to expl osion vents adaptEuS1007/060392

be mounted vertically or horizontally, or at an angle

fromvertical or horizontal, and disposed in closing

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 FUVEL OPENTNGIWND iRECROSAESISE £ 31O S 1T al B Ti APBARATUS

have confined particulate materials, gases, and/or

finely divided fluids that can explode or ignite

creating a signif poant GROURY OF BHENENPRIgGEr oUs

overpressure conditions can result froman expl osion
Fiadd ofithaulnventiom| | ed fire. It is therefore desirable to

protect. areas that confine hazardous terials.subject .

Po° riit ieaAinid R Serbl Ao st PR e bR Yl Sl orhorizontany
or 8IS ORBhLCY @K PAIQT hoFizetital, iah@ disiBEi&l inRNddiggHedtiohship to relief openings
~this invention relates to full opening and reclosable )
in enghpsseliasepssahiechipgapis e rpssuroFondideniiush ap may esgepduring explosions,

e 2Ct t. i J t: .
» 0005 S Ponhe URE, Werkthe BOUMAN plob oD eRE SRR have confined
papicaimé uwiceigdengasgs, cindldrefinednidividied flaidsothet paresxpiode or ignite creating a
. CO ditioq occurs.that is bel ow the set oPenin . .
Siggfieenh PRPIGROPHS eEnD2neRo S SR BLFEATa AR plls R gulf rom an explosion
or &R0 IR BRANGSHcEHTERE deRirdble s hAsistt @RIk kil @USfine hazardous materials

pressure cycling over an extended period of time bel ow .

subjhet tprrapisirombusiipn drdre axhat wieald aeorise ke acatastiaphisatiplosion or fire.

adver,.sel f [ VAR .

o SSELIYBHLBES, P BRI LR e epgssbe xplosion v

appgdtusahpandll usneiktently ofenvehén die ieagpetatsdeby thavent is subjected to a
first presEEre relievin

pr 1d edete € pariti x 1 OBen ARSI g of the vent when an
epiedu dra ot aPErdstertHRedBREN Bk ite IV BPUt IETEHEE CREHS,

ovipesssar REfRsh s QuAhAVRHRIGS Y Lt gﬁé}ﬂﬁ% pREsiRE oPBR: vent. The explosion
magni t ude, and openable to a second fulTy open

ventr ggwmrtes ietonstiuatpdosl ddsigneddgavithstandhennttinugps pressufe cycling over an

ex%gg?%sgégﬁgg%&cnl\gﬁﬂsg Ot Q gfé/sglrfr}% tg%g%eﬁg%?ﬁ%g. e%% ﬁge \t/é)nt Wthout adverscly
affeSteL ihel grigssubdfdlic@iie adyandragies of theheenexpl osi on vent

apparatus is its ability to reclose fromeither of its

opeﬁr }E‘og?rtti rawsl ah e Yo Wé‘?%‘l‘seggﬁ’ﬁ%“t"(?ﬁaf’?i%ﬁW%able to a first pressure

i i i ' b He Qe i , wh
A RSt Yo SHEDL! RRLOIPABR ALt ul S0 SEAAD aopras, when
sulgjactsd ta anevermessyures@ldisomnf one magnidude ant@penatdadd aysecond fully open

of a fire. Reclosing of the vent is conpl i shed .
reviterifring ittty ieal fPriSe SV, RAEK wisn the vent panct is
subjlea@H @ORY b CerPrBsifrc chREfibh Bf 4 Wigh&fmidftuide] Ah efpdcially important advantage

Expl osi on vents are comonly used to cover relief

of FeeaxPiRpIon MertRPPaailsds its aoilityto igglgse from either ofits open positions when the

overpressure condition is relieved, thus preventing ambient air from reentering the opening
leading to the protected area that could cause a secondary explosion or increase the intensity of
a fire. Reclosing of the vent is accomplished either with pneumatic apparatus, torsion springs,
or elastomeric bands.
Description of the Prior Art

Explosion vents are commonly used to cover relief openings in enclosures such as bag
houses, filter installations, dryer systems, tanks, processing vessels, and conduit systems for

preventing dangerous overpressure conditions in suchrestrictcd arcas. For example, bag houses,
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houses, filter installations, dryer systens, tanks,

processi ng vessels, and conduit systens for preventing
w@ a00gas3Bus over pressure conditions in such respeT/TEmA7/060392

areas. For exanple, bag houses,filter installations,

and dryer systens are constantly at risk of explosions

because of the high concentrations of finely divided

materials, gases, and fluids that nmay be present. In

order to protect these hazardous areas from damage
ﬁlt@ﬁﬁﬁ&dlabymﬁ,rmﬂXMyeﬁﬁ}&tbrﬁf aie doastantlgac risk@ffexplsididtbecause of the high

reates an_extrenely rapi d overpressuge co dition, it
concsnErafigunel GRS wﬁ%ﬁwef@sp%’%ﬁo@%ﬁ@d&ﬁ #ghay be present. In order to

pr&ﬁ&scﬁysre%z{zg}do%g 2POR TS Hahth gk RAuSQUD d)pﬂi? BkplobRh c?reﬁfast reacting fire that
e protected area fromthe surroun ngs out3|de t he

crqateetaecaxe@nmﬂ:empxcrhmrmmewndrtme ittis cemgintiphal practice to provide one or

L e LR
oulfiRNthk igoortli el TheaseplesionRerstsesl the paéssure relief openings when the
over pressure condition of predeterm ned magni tude, each
eqyigFEnh BF Fsfa)s epesaterig narpalEessHEss VBB PrEssBREd fmits. When the confined
Prredl leach vent 11
TGRS s 4151 AL D01 08 PRI SR o vt oy
closingen pressurd esllegflwdnmg ruptum:mndmrkty aﬂuwmg thte hagh pressure matter to escape

t I b ntial | I
R R g L AR S
paft it # Pr&Qufcle PN EutttiRial 19de @ird lck18f thAh@atbe ORpRIsBIrBGycles that the vent
materials that present an expl osion or fast reacting
hag bean subirhicsd tegover agicgiod\ndtiiessure condition are also
fre
Cond e%gée én%@‘%ﬁr%h%ﬁ\?e 1%%2%%&8&3&@335 fast lj:lrc’gng %C eproducm garapid
ovad}brm&fepfoﬁdﬁwlleArElep ﬁ'ﬁﬂﬁblﬁlymu‘b@@tem@mabuum ooaditioms. Consequently, prior
must Igo.be egble of withstanding_.a certai.n acuum
v R i R LEREd 8 DURIAY ST Y GPraBsRyC  BeeeterRtingd gpitude occurs, must
alsbhRlcabit b RthsfAtirAdHRlat vaARnPhiBBucHalRd A’&ﬂlﬂ’@ﬁ(ﬂly, bag houses and
pressuring vacuum conditions, causing the expl osion
ﬁlmentsylha@om étxr axagiplerade ¢iten ¢ycl@i@twmmmsw%maé@umfrondltlons causing
thfh%(p (I)srlg?r(l: { yess Vﬁé ﬁe{ aqnld g@gﬂl Q par%n%: ?(étggetl ) d;igect p};lses of air against
thelfa6t oflgbag h@s&&‘ﬂtdrwkﬁsh Esltared dl&t ﬁatllifcmehﬁf:oﬁ he disld)d@rthe particles from
so that the Eartlcles fall to_a collection ar

the stace jof ghe § gfsso fxﬁh@e p@ﬂﬂl@?sfagﬁo\? lgcmgresgelow theV\tLllter bags. Thus,
exﬁ&@foh%ﬁ%‘%ﬁﬁ bWichhifaved t@ﬁvﬁh@t%h& br f'é@fsk‘b'zf@u%h?ﬁx%%&és zﬁfélq:ychng between

cyc I Ng bet ween pressure and vacuum condi tions w t hout
prmuﬂeaqmsh vaguiumeomdityorisywidhaut @otiammtre'ehrd]ryela.to theipgptegted area.
explgsi on, ve nts LYR rovided.with. a .
rel atis, ea}rt e)f;h osiop; g{‘&?}é’f’%ﬁﬁ% xne ug eer% ﬁrqvlgl eedg \gbtgsa relaﬁwely thin flat metal

shédt &ﬂﬂﬁﬂ)cbﬁtg%@ sappaPeae@eh bppesedatdiRe membees. VERE vp@iRinel itself has been
itself has been s%p plied in a nunber of different

supplisskinfemimbengfidiferat grpeadimgntswidh et paleriabpt construction, thickness of
thd fa Eéfﬁ?sﬁil dafv 5'Pite§lru'r@§ suchRd hﬁeé’@F \kf@éﬂéﬁeg’g ddfeldWyAsits or scores, or the

suc nes o weakness defined by slits or scores,
coofigtiaton ofithaglingt ¢ fomeakiness eohtrolding dhe hamk pessyre. In all instances, though,

PrERgRLe i Bl PP e B Sled Ty Ut yely long the lines
of WeaRh&RKF pebvdded he vent panel, usually along the lines

of weakness if provided.
Certain prior art explosion vents having slits defining a line of weakness have been

provided with a plurality of connectors or burst tabs attached over the slits to retain the central
area of the panel within the confines of the line of weakness in its closed position until subjected

to a buildup of pressure of predetermined magnitude. With this burst tab construction, it was
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Certain prior art explosion vents having slits

defining a line of weakness have been provided with a
w@baorabisty of connectors or burst tabs attacherPCDUS1007/060392

the slits to retain the central area of the pane

within the confines of the Iine of weakness in its

cl osed position until subjected to a buil dup of

pressure of predeterm ned magnizude. Wth this burst

tab construction, it wasdifficult to assure bursting
difficult toptssure bmfsttrige)r\mpmrqmﬁhé vait pangira¢ 8 prasbebled overpressurc level because

pressure rst tabs were n
the QT Rl PRI BTG} DOUToEm IGF TG SORETOrRR B [ apst tabs to break
preh?a@&rci}p 105 LM M5B EEEnMhisIrbspcst that Wheh 868 8Phibe€lof the burst tabs break
this respect that when one or nore of the burst tabs
prepyadarielyp ﬂmmrwmmg bursidabsdhreakningg ipdetstminglissuseesskye gider. Providing an
det o
oo a4l Biiier 5 e PUFAR A GopAFeq I 3R e et pancl then tends
to ipage st ahd kmec prsadd ﬁldhqvaan:tprp&ﬂﬁbn fitoen an erplesiom or incipient fire.
rupture |late and not provid %#gte techlon from "
an G| BOVINPHOLiABY BPORE & [Re.0 POV o Hmyred; s vacuum suppo
pro?%ﬁﬁa%%f Yehi PheH be%lahgeslt AhSPedhXYEnd Hffﬁﬁﬁﬁl td PRWESABEthat offer sufficient
ort properties of vent panels because It has been
resfsmmd t@l urthcllhucktlog of tha IQ%ICF aihle #t4he pArne fima lpging ceppble of controlling

ol BT eI Sl v vcuom

coridiffbil, & 1ok beBEn¥@REarflin Gerpif iRtineenlo mbeﬂe&anﬁomadent for the vent panel]
positive magnitude. In high vacuu

m candi ti ons ha
whighgenidicates %/fquaM‘é‘EP“FSﬁ BYORRHES 0:% g‘ F&’é dat the Same time increases
thel & lggﬁffwaghe‘ Gha tB& ofaRL wggsemlﬁh conpl icates the

forward acti1 fig bur st propertles of the panel, and at
the sane tine increases the conplexity, weight, and

cost of the panel I ﬁggf T ENTI ON

The expl osi on vent%§g§§$§¥ﬁgégwﬁﬁﬁ ?@@E?#QX differs

f r omHeQRYESEidPREHt apSiriatisioT i iMentiBR dVREES (0@ ebnventional vents in which
ruptures to relieve pressure resulting from an

theeygit penelnrupturgs fseliqygmiessyre reswltingdgpm an gigdogipn or a fast-burning fire.

i ! vefﬁ‘ed trol th
SRR 1 3oL RS L B RKOESS, 9y Bt coniol i
opMﬁﬁg cpﬂﬁl@hratlbm of tie Wepmﬁl hthb ps&sont qpmﬁ@smqn pamtappgx;atus the vent panel

vent artiall e under r edet
Bhiopres B palaiseuinka RBRA Tyl ¥ Sy B e TGy opens at a higher
ov&'pggk%ﬁreovﬁlr PSt8Sihbtatces] hd@hmphiréd 2B§OSanel Rerdtiindptidi®tlosed position,
vent panel is returned to its closed position, thereby
theaelny aNaidingithe neesssiy of replaging thecyany coletiperthereds Hntaph@tlon of the vent
unaeregneove%%r%gsﬁg gzhttﬁ’)ﬂ of the vent under an
over pressure con Ion. The expl osi on vent apparatus
is p]‘}m/et;qﬂﬁklm vbntaappandtus isgpovidedl matiea wantt supgaptt feaine anit adapted to be
be positioned qgver. the outlet of ﬂgTarea to be

pOWIng% PYY the SHG?%H) fsnars b pratee s8R overeyspLggendition. The frame
unHrHetﬁng§£ 'v@ﬁfsoﬁ’en\{ﬁ@ﬁdﬁﬂgﬁ‘ td 8 Ackariaadith %@@utﬂét'o@' fﬁl‘i‘é"pﬁ@téd@ed area. A vent

he outlet of the protected area. A vent panel
papcluep)azlowlmmqmted opithe fiame pathen @mmmalh' @0$¢dm¢§}tl°}1 blocking the protected

areﬁ%ﬁ&g ?% dergélggé:)t At t??n(%rlnl BN no rr%? gﬁg}glsogldﬁo Open OVerpressires

relpSahd p@iinb@s QRelctareasrthe Stidiealit is eghmgted 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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positions. Structure on the franme unit is connected to
the vent panel and maintains the vent panel inits
W@ bk@sasspbsi ti on until an overpressure conditiPET/0E2007/060392
predeterm ned magnitude is applied to the pane
through the outlet. The structure is operable to allow
pi voting of the vent panel fromits closed position to
a partially open overpressure-r4lieving position upon
application of one magni tude of overpressure agai nst
to & higlyvéitn maidn updn dplivation bf higglpirnootiprgssafe agpenst the vent panel. In a

TR R R T ——
pr eF%Eﬁge AORRAIRA Nt aiRGNAO b 6HF Jae PnGW &S dipdkition includes at least one
reclosing the vent panel after pressure relief.

rupSireblettaty compenit intergennectingithe frame upitpndshgegnt pangly $he tab component

. closed. positi.on ingl ud at | e
s TSR PSR T Fps BB B e Sppponcnt whe an
ovepRBiure TH 8P R 6 AP Phndls Tokitet@elpoiterd ir&giais niptore while allowing the
such that tension forces are exerted on the tab o "
vens papRie Pl VaRIUEH 2dRie WE R PP PRIy QRPY QY STIESERT clieving position
thx?Ft‘? l)vergpe%ﬁﬁx%% PR hed 189)ef i ghHRE&IS £prabiivk&is applied to the vent panel.
all'owm ng the vent panel to pivot through a limted arc o
Th¢ @mbaohigstenpandergddsyuppenarslaqysths yent pasicl @yiivgt to a fully open position
osi tion when an overpressure .of predeterm ned | ower
whER g seeQLMgheR wBiFalT & ieddy 6 Veleght panel
The pt-aferapdyROsIanlity B REG IS spdépl titec aifigbrinksuns ptdréded between the vent
vent panel to pivot to a fully open position when a .
pansd b thehirgme ungy drpyisivapie qugn':zﬁ ﬂfPE%Fefidal? Rmpepgnts assures that tension
forgéasnoq the?z%t?&ﬁ{]@@ﬂéﬁ’ts 2 lplltﬂg ‘fﬁlo'ntn ¥n 8 rjg?ésgl!'u%lcbﬁdﬁﬂﬂ%‘?@dits@hmted across the
conmponents ar prOV|aeJ et ween t% vent panel and the
arrhy afabuwoiniponensy i coih springispuotided of aspaietidn math each tab component and
. .conponents assures that tension forces on t. tab ... .
T N R T e——
fordfi fefiinst i RULQHcACERHEert R s tRE tdbakineairponent s. A
coil spring is provided in association with each tab

condweaot leative fosce eftall efithe eeiheriingsdigidipgithevenipanel in its closed position

C onents a the f I ' .
o SRR 530t B T TR B ULt bt compresin o
spiidadstis swiificidir td allows biveting hesvenidne of tielvent parel foamcectatt that the vent panel
~all of the coil springs Gpldin&gthe vgatvpanel init h .
is prERBEdpiRiSHIDH (s PRI, B RECTHE "I OUe AFiOR, dhe compression
charic@RBHEES the cb18pMARY aR888ledREP B ONBE @85t GfipSientd)@nd the extent to
springs is sufficient to allow pivoting novenent of
whi¢tetheepringaard caroprgssed dueing instatlatianeof/ha veplanplaratys controls the amount
ermtted to,sw.ng to L e :
orSHPAHIE R S B Bl R PSR o o o an et
thdt ige ¢&itlpaBpl InAgSwass acitapataly bperpehsut releih@position.
components, and the extent to which the springs . are . ) -
ConpHea ey i AR OMRSNSI HEY GhY AANREMSBIRECRAIA By g intormediate waist
poftiSH § Ok Ssek DA H A heAlvo BB sBERER! TR GHfdres'rBRuired to effect rupture
vent panel necessary to further conpress the springs '
of tie waisepdwivns tfiatl of ke mdiidyed hal) compossutmmusbeydesd the collective rupture

NEIICER Y TR I R -
ruStePRERhSL B¥mPOndrii e iR@tiah 6f WRitHbe Pahhierial Poml vasisR the tab is fabricated,

w dth than the two end segnents. The tension forces )
the mgoneda whtichthetab e yri@fabricated, the thickness of the tab material, whether the

tab material has been treated, as for example heat treatment, and the dimensions of the waist

portion of the tab component, particularly the width of the waist portion.
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of the waist portions of all of the individual tab
conponents nust exceed the collective rupture
wo ee7asmmte of the wai st segnents of the entirRCHURSZYT/060392
of tab conponents. The force necessary to rupture each
tab conmponent is a function of the type of materia
fromwhich the tab is fabricated, the manner in which
the tab material is fabricated,5the thickness of the
tab material, whether the tab nmaterial has been
treat %&ona&yffeamenamahtﬁyInaﬁy]ﬁgrmatveﬁnpaneaﬁwpltvbauy mounted on the vent
di mensi ons, of the wai st portion of the tab co
suppaFi frame ypity Raleasablacanpscteiseqie dhe fameiasemP 5 bosition where the
vent ?Q&Q% s¥s tﬂeq{r?%nﬁfgﬁﬁ'ﬂf% Ham@uhit BY rEREsiME He RARELtoFsSthe frame assembly
vot a on the vent support franme unit.
wnReﬂxeemaphml conméat thesop enayrte mamaflyswang §yengh gn 4rg amay from the outlet

S eSS Ve PRl v ASBEOL A e,

assenbly with the vent panel nounted thereon may be
manual 'y swung through an arc avvaié fromthe outl et

aI | owi ng vi sual BREZpPESEHPIHOMN@FARELRANINGS ar ea

& .
W@jé{g?gg Qéergp&f‘ctﬁgtvae%% Cétr' @gg@{l:?@ié%v %W lloe ts%e:lef-ggilﬁf)smn vent apparatus
of peinvegtianih 4 Adlyoslatddcandii@si on vent apparat us of
this.invention in . a fully closed co t '
an EibPo5 80 PRPURLBEETE e SN RO T8 L ETEERSRSRRE up the assembly

asmggr%dq,qﬁ 1g.assenbly as illustrated in Fig. 1; Fig.
is a front elevation of the assenbly in the closed

condﬁlg 201 aalsorttriewation ofithe agsempbilyjin thejcdosgd ggpdisigntag|shown in Fig 1

sectid. o h ardl th

e 1 SURo B e B 2 5 AL 8% toking wpardly n e
d11l%1fdn2(§1|”thalan©eﬁ;tl on through Fig. 3 taken thr ough t he

line_ of bend of the vent

def
| ookt 1S Eﬂ“%&}ﬁ%]r%?cﬂ?‘? ane{a g iﬁgeﬁ 8P§ tkfi‘? fine gf bend of the vent

panel d@fin&b %H%lederﬁﬁWﬁHQil%ﬁgn i 88 Bizufddpt ur e
tab structure including nenbers nounting the t ab

cowpv@geatls anaerimger riEraentansouledes Vi pAguBiSR ) giructure including
é? naogfl{m% glher {a r?g}ep%lggrrlghglo %ﬁ}pgg” s\ééle\YthsgrliilE%ssembly,
Fi 9.Fig,7 isld pbﬁrilﬁlaérﬂzﬂ@ed BRvafac edwbetle upper 1oft hahd tomienof the vent panel
reater_detail; Fig is a vertjcal _cross-secti (e)taql

as ghowip tthk&Jéhllhisgatleg élmﬁp@a%hef%ﬂ Reot Hils M grealsr 8

! 00@1598 10 2 LA T @64 &@tl@ﬁalt\ri@watﬁf‘%’ Filgl 9-andAakén @lbng the line 8-8,
enl ar ragnentary vertical sectional VI ew t aken

lodkigingthe gimection oF ghesgprawg asserrbl y and tab conponent
str

fr ag‘g ﬁé%ﬁawnseélia(r E%mg?gfg?létgr}{ Ve é%al g%ct{cxﬁlai Yc'le\%r%a l_t@%‘@%ﬂ one of the spring
asdehibly 8Ad acdrapdndg sirictuR8 adishewhiipFi@f3;t he arrows;

Fig. 8B is an enlarged fragmentary sectional view taken on the line 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 view 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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Fig. 9 is a vertical sectional viewsimlar to the
sectional viewin Fig. 8, except that the vent panel
WO g003hassm7 in its partially open pressure reli eRCTYS2007/060392
position with the individual springs being conpressed;
Fig. 9Ais an enlarged fragnentary vertical sectional
vi ew t aken through one of the spring assenbly and tab
conmponent structures with the sgpring conpressed and
with the vent panel partially opened for pressure
rel iFgd. 9B B.a &Btlbﬁala/i&eGlﬁriooghlhalépei\mgtdssmuglly dnldetals poinpgnent structure of

Fi 184 gggq%bdlot% c?rhngn }t}?%bgggggg‘%g n%F raXC gcﬁk?ql%?%kﬁhﬁgﬁﬁ%éf)ﬁ 299 the arrows;

dir el 110Ns Qfvettiat §&ft9§ﬂ§l ik sml-l@ar't§ Fags! 8ranld®Rland illustrating the position
sectional view, simlar to s. 8 and 9, and

of fHel wsit panélnap ithstarpos @p@nlr@me nately efier pHed] thg daly gomponents have been
ztarts to open imedi ately after all of the tab
’onents have been ruptured; Fig. 10A is an enl arged
f r agm@ntoa i Seailngealfraghtntdri seuighabriewothréugh epréfithe spring assembly
assenbly and tab conponent structures i d| atel
amhfﬁbé‘romnpélem sretugeR ammsliatelysdics ReptarfP Lbe ﬁ@?ent and as the panel

9@9@ open; Fig. 10B is an enl arged fragmsnt ary
COrge onal |9ew taken on the line 10B- 10B of Fi ? 1CA

and HigdloBrig an enlageddrageemitay seftionhkviawtales orfthg ling 10Bsl 0B of Fig. 104
sect onal...view of the vent assenbly that is

t
an‘gl%?‘[‘hglr‘%?‘ e dirge 1%“8h H%3TWr at es the vent panel at an

i nt ghgedi at £ vBARal k&dtidnkb vighy 8t vénd wesdnislyftihd is similar to Fig. 8 and
openi ng position; Fig. 12 is a vertical sectional view
1llusiratels alpe tept pangl atan infgyaedjateRasitzan 1ﬁ<gmpﬁ%mg)étﬁpwapach%fulll qpening position;

ISteith] % i a2| 18 QQ'%H?(QH Qaﬁfotnhpﬂe?_z s'irglliljtg % dﬁ, \éff& nllé‘s%]atmg the vent panel in its

VI ew SI m ustrati ng
fullyheperettpopaioat in a position durl ng recl osure of the

\élenmtl‘lg? el %§c§§gctiﬁsm v%/qer LhG tq,]g t?réc} M@gﬁ%té%% the vent panel in a

poﬁfloﬁQﬁrﬁk%ﬂoé\ﬁ%%tﬂ@vé&ﬁ%nélec| osi ng mechani Sm with
the partrally reclosed vent panel; gé 15 is

ver thigall4 is ec,vtenmaaéseqﬁogw ‘GﬁWtSH@ﬂ@ré@ Fie %%’t““ﬁﬁﬁ%!‘g initial contact of the
on
] b SR SR s MRG0
has mhif3ea \tdﬁﬁcal @Bctth:iﬁheicvmake taeldsed vehgsad] with the tab components in
position; Fig. a vertical sectio Vi ew of
a rhre SR VB ton L Pt ht e Sarm A EEH ATRE s hes shifted te

QF&[}] MO ¥s 98 g‘n@(;nl nspecti on of the protected
area; |g 17 1's a front plan view of full opening and

r eclKigabb @s exyrtsilowciont] vipyafahayentvane woers g shiftable vent panel
Séeglﬂ:ﬂg %ﬁ% g%r{)rlnt%ﬁ\éa e%)}?eenedqnf m%Hé’c%% offtf\gg?otg&gd gpeeclE abl'y

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 connectcd to the vent panel
support structure as alternate structure for reclosing the vent panel;

Fig. 18is a fragmentary vertical cross-sectional view taken substantially on the line 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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support structure as alternate structure for reclosing

the vent panel; Fig. 18 is a fragnentary vertica
we@e@s34a3mserti onal view taken substantially on tP€eT/UB2067/060392

18-18 of Fig. 17 and looking in the direction of the

arrows; Fig. 19 is a side elevational view of ful

openi ng and recl osabl e expl osi on vent apparatus havi ng

a pair of elastoneric bands secured to the vent

support frame and w apped over the vent panel support

st r gig. A0ds avenicaberoas-sestivahbvietv tukérusubstanitiatlg ohake hige 20-20 of Fig. 19

t he vent anel,,mﬁpg a side panel of the vent support
and Jepkingdp e AERANOLRE 3™Sct ure broken away to better

illustrate the ferrul es securing respective

el astoneric bands to the vent support franme; andFi

20 i s DERAMEADESCREHEN OdhEHEAREFEBRED EMBODIMENT
Degyggtaq}kﬂhklngn the line 20-20 of Fig. 19 and | ooki ng

TRPHRE At Sn of the arrows. DETAI LED DESCRI PTI ON

OF Fkisld3RRRiRabb &vRE0h MEbOr dResow  th tal prefeafed Siibhalimest of this invention
. Explosion vent apparatus in accordance with a ) )
is dspignated baoasy By itheRumsral 218 thedrapingsn ARPHAWS #Q4p ypecially useful for
mog%@@g % @Y \Fé?‘ﬁf;ﬂ%rl alf 2QydtBm! R LAWENSS - frdRPRIG@HASing overpressure,

I's especially useful for nounting on the vertica

incivalihg efclesusgsiuemas bap bopsest Rit¢radsthigions, dwayghity tanks and other storage

overpressure, including enclosures.such as hag hous .
cafRER} STersing ualiaor Sy iy AR gl uies fREpRE SR for an explosion
or Fepd BGRbESHEPERM subli QS ASHreN JAMESER Sosidénifg \GATapPhynaf20 vertically is

conduit structures that are at risk for an expl osion ]
prefireda ghejaRRAeius Mayhbde iented harizeatadlys pr at any deriegrpngle with respect to

Jed! O i b Yo FRLE 98is si bei
o S RORRL A3 ATLERD ) AYEAEES 28 shown o bing
secdesi tbadoadgit 22 Wavingradbmee 24t Thhdlango?d his arFoverpressure exhaust outlet 26,

sinplicity and. pur es of illustratiop onl .
whigstTBr eXanesls & OL BB Shie® e b Sishin R paats 30 g movgtsd on the flange
24 D&¥ERGefiet bPOER edfiondN@sitha8 88ci4s batss A1 QUSDBI essur e

exhaust outlet 26, which for exanple is of general

G 1 SiPaineC bt dguelheKDIRACABISERIOS CLFIES ZnBRRTESGH) Rafess its principal

fl 4 j SQRI ' 3 I i
w8 G 3018 bl L 7P e 2ot the cons
22 expémdeappor Iaster 32,ia0gnskét 34,9. vedt papdtavest @iichagppast structure 38, and
rec:lqtﬁser %;Igliqz%qligg lﬁg %rts rggba%l]l,ngit{lg ygltetg)ta{l%é%&g gt% ﬁtprééé cggdi%iag tdfter pressure relief
op&AR Wdc?2, a vent support frame 32, a gasket 34, a

vent panel 36, vent panel support structure 38, and

r ecldserentraepront wnit 40 inolndesa priniof giderrhapaels 43zl 443@7ig. 5) that open

to ihits close. ndi tion .af . held. ef ' , :
o SBRETS PR BTGP A FosRB aopraus 201
moun€Rl sihapmnglostidg safisbed 44 dbivawablly obatingerttoavichumndl 46 extends between

in opposite directions and are in normally upright. )
ang j@p@ﬁﬁ lowsr W%o%ﬁm{w o f4, W@Eﬁf’éb‘p&’ﬁr‘ﬁy opening top channel 48 is
co%%%%tt)'aﬂg e 08 BErweRndRYANEL Al WuRRERb A’ biFefAnnels 42 and 44 (Fig. 8).

annel 46 extends between
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 providcd in plate

50 for receipt of bolt and nut connectors 28.
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and joins the | ower ends of channels 42 and 44, while

an upwardly opening top channel 48 is connected to and
weziensisibet ween the normal |y uppernost ends oPCT/US2007/060392

channels 42 and 44 (Fig. 8). Arectangular plate 50 is

affixed to the innernost webs of the four channels

42-48. Plate 50 has a central opening 52 adapted to

align with the exhaust outlet & the surface on which

apparatus 20 is nounted. Although opening 52 is

i |1 peior@preghtasdd pangs Giorand 58 at® semre@apd rotanid slohpehe length of side

ci rcul ar exhaust out] et E ; conduj t %ﬁ éﬂg ? 160
chagpels 43 a9 4 oBribe SBErssdNRGRT FRtELTR RIBSeHE WE G dgp panel 60 joins
resﬁéegﬁvé %ﬂ&%&ﬁ ﬁeZ?S@WS‘@ SRidtaRLls 56 an@rggese QuttRRed bﬂé}ﬁﬁmels 42 and 44

[ate 50 for receipt of bolt and
whlmutopqmnabﬁn Brost&erd mbtqpmhagtml 4§| a@vqﬁln@g@egsda AWips$2 and 64 are joined

to tgﬁ éﬁ%glggrr fpgq gﬁ gh%ﬁg g Ségl*, lrgjn é‘?’é"g em) eth're innermost legs of
chaBh&a2%8d 44hiA Bo@o&%ﬁqﬁé@ fg snﬁﬂaﬂ? isétﬁ,lréd?ﬁﬂﬁetwebebf&mdtSm channel 46 and
of panels 56 and 58. Side panels 56 and 58 are

projegtshiosaddlyifremdhatehanngl, while 10p HifiPI 68 SEECYAA &P tspwpl of top channel 48
and%%%f{:% gl %frdl&%? tﬁ@ﬁg@xe |14 stn&eg"EZ RIg0RYiREY Shdl® &ld toFSrm an outwardly

olned to t ortion of channels 42
extam;ingfﬂeomrdg,qmmpﬂ G0 inboaad df t}xefchmmetlh@—ﬂﬁ med bl projeetsavedy from the webs

channel s 42 and 44. A toms 66 simlarl
of the chp ?ﬁ s ?%b%‘bseﬁe‘g%ﬁeﬁ?ﬁnl? ﬂ:égs 4#6§and pr o] e)ét s

I g dhdhof iR 1L R @ﬁn Boaduahat d/\bllatdi'ﬁ RkebhredRo 8% Josver ends of side panels
secured to the web of top channel 48 and projects

56 ama® d$ yedfastthdhe edgesof therdoveny arddy BRI @lingiengraqsk lpgs of side channels
(? fl end rt%gglr &)%tghtah%gg%e\gﬁtrﬁgby eﬁ%\’{ (?[lgkﬂ %errﬁ'&ts@fégowjf ggép channel 48 and

thaﬁ&iﬁh!ndd b}m;vbbl@ atielsconhedtbe tcctha mppémm endmoffmdeapmsds/ﬁjand 58 as well as

for exanple in_Figs. 2- 5 Vi ewi n 8, |t can
(o toBPANGIRL THs) thedira 42 Aoty A eIt ient BakineGfESGpnt supportunit 30,

S i d qhQ?:QﬁE S v A8 frathe®! ihcidde b lat Pt 80BaViRL uhit@ry side legs 82 and
downwa projecting i nnernost | egs of side channels

84 %oamm kg, 86Am1®ptquhg 83| Bheinngrmest gdgesp filess $7e88 dgfenes central opening

er ns. fto n t hat t
o0, b B EE o 8 2. EBFUAETBb 8 PRt RElpeSH 57 i
leg@ 3neks, Hi W IEhgaedwidd bas o2 antigl fraathctid. to Badprojiebieoutwardly from
arts 42-74 conmprise a wel dment making gg t he

thesQPé%‘@PQSt gAges ‘#Cﬁldcr fegs §2rand &% AR HPPLURS W@Wan:/l[igteggember 96 is secured
to {hggJ g%ﬁlo%t %&% op@'ﬂqleg §§ Jt %\éhtnﬂl ?Bi’ttf?efrﬁ{e 3b de1dt& gfendfer 96 has outermost,

om I eg |l eg 88. The
Ollﬂwmélymﬂnwgig@shcﬁ‘ 98 agis 1 @2 B@néetfed@@eamge AP ahd d@dareuprovided in plate

b
magg{elr 8&1 g%eggnq?tgﬁ%srg %giafdeogewé&flﬁol&ha r{ng«g{)ae.lirelg %g ?M:?GI‘OS are secured to
topfeg SRUE fhdel B AgaA @@!sp%btﬁj\ﬁa S H2 2nchdovp4ar e at t ac h ed

to and project outwardly fromthe outernost edges
3 défheeggmswaagm botigm demh 8P RfanAkBY bis ﬁwat@lm&wmdly projecting

se%l e1#t§ 136GHE q‘ij%ttﬁatteggbﬁ%hﬁ{ J}P&Iwﬁg&? eQ{enEﬁl% U%ﬂaﬁ&l ®dndle 114. Inwardly

support frame has” out er nost
dlreweumpibyd ﬁp&;hbﬂgl @ateqisremd@a imtiee dm&mcat @dgcabﬁblottom leg 86 between and

on 8 02 P00, 404 T4 QUL IFT1 0BV IEEPEL 215 secued to
oul@hdo8l Facd 3F pitd 7208ithraEm i 4G Y Rehe 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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top leg 88 of panel 80 wthin respective openings 102

and 104. The front margin of bottomleg 86 of panel 80
wha®7asas1uni tary outwardly projecting segment SPAL/OSENT060392

112 that each nount an outwardly extendi ng U shaped

handl e 114. Inwardly directed, spaced notches 116 are

provided in the outernost edge of bottomleg 86

bet ween and on opposite sides &f handl es 114. Notches

116 receive threaded studs 118 secured to the
inncmﬂcﬁt sudicd aClegFdapifagaskel 34 st dgagngiube ib(l@r bé’gengf rail 70 when the vent

aded over each.stud 118 aske ha .
pang} 355 Briseripsed Brudt st 33 afSEERIRT FIE: BpanrnGdge portion 34b of
gasl@ét S\éﬁfhtat DHFBAE tinWhAIIP fidn \he Bighlp 8edtiieB4ABE gt B4 BgSerates with leg
of gasket resting agai nst the upper and | ower
poridem Bé@ of gaskel 340 BRVEE 3 sesbwithithepppesedpatrsicdggsurface of vent panel 36.
As 1(%3) ﬁéhogx’xgnn n 19 | ggi W2 l%g@%}d ?Eg&\ﬁ}g}] %Ji] ﬁa?gel{l bgtgvag)ﬁ?l?' ﬁging in-turned groove
34ebﬁatoebﬁr@hm§§ihf: rsediirkg lgatw&én bbptbseﬁlmlrfaﬂ&ir obgdskstd4 ankveaft panel 36, when

| eg 34a_of gasket 34 rest . agalnst t he outer edge of
the vegit pangl {8 énint Feclositt CPYNEN-36 is in its cl osed
posVEhP?anell Sy M&uge} $RE 51? el chgalA tuBatar ERR members 120 and
Ion 34 gasket 34 t projects inwardly
122f rAQ mnantmermlgﬁﬂ SBamdl hmtOM(;ha;mega@mher 324 @thmés heweeen and is connected

to CWX‘FFP(P’H%H% (ijsscétn 1 %{rjlg%f g%agi)ear}cg gche 016]%519 én tsce:naﬁ g'lpafls; és 2 and 8 that the

end6of hibeb @D aﬁh Q@D rémotd fgomQHanﬁeh ndniigerddd ané b@x&ﬁé’c&is t3p leg 88 and plate
has an outwardly-facing in-turned groove 34e that

96 @alRREShethe seal i ng bet ween opposed surfaces of
gas K&leridd of R 31z the out
o eriSf o ol Qe b e e B P ifed o the outer

fac88f hasoma qmnnelahemlbenngm ebive withaasseimidiens Aberesshop in Fig. 2 as being

T N T ORT T T T - S

or ﬁ‘a@g%f Qhe HsSEnPBID IS O peovided if Hesidd. DBagie@BsehidPn 126 includes a
Figs. 2 and 8 that the ends of tubes 120 and 122

moveding eratketh28lihathes 2 herpntalion 130 endvestie lag 13% plhedgwermost margin

88 an t r ' -
1 5 S By PSS BB Bl 24, 5 o i
andDBAVI Belis as6twith alinetr theseon @ftexhbthronglﬁ: I'aalmapftctilve rHeeizontal leg 130 of a
corﬁégﬂxédﬁé\é Eéa?:fkpi, h%e% 3{83 rrrgllx%ﬁ%egig?ggﬁ)re vgpt %E{g@?ng the%l ght of channel
mex‘ﬁ%@p €54 ]tglhmﬁ!ytam% ghe dssbdib iﬂli@tolmﬂﬂh&tlﬁ@ﬂbﬁbm4 nor e

| ess of the assenblies 1 may be provided if
des The (vertikad hezaé&?enﬁrc@chllzackcﬁcnz&dw 2l mﬁmng hg8 Beraelraring an outer tab

fastfgﬁr {%Eorggtsisx% hor(')u%grqtaglhohcggg %?e%@%?l B tet{sgé'fé@ \Xlr 1;2%2 Member 142 has

an €16 8gH1Ed, @ s perselly hfeﬁﬁ@m@f maidaecidn I‘Fehﬂﬂemdhﬂ&vlt}&m istvandiy opening central
Figs. 6

e Eett oo eeon oA A LM 145, and o

mn&?fxé&%‘?ﬁ’ﬁ&{t&? sddtdnk80. Bifni gidpedidhed G/@th'm{lﬂhﬁbrlﬁ 4nwardly directed
vent panel 36 and the bi ght of channel menber

projertions micfinafg notchex theesbstmndsingthap aret eordigamerkbto mmbl@mentally engage the

124.

cormers of main section 144 of tab holding member 142. The inter-engagement bctween the
corners of main section 144 with the notch-defining projections of opening 138 prevent rotation
of holding member 142 with respect to a corresponding mounting bracket 128.

Bottom 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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The vertical |eg 132 of each bracket 128 has an

openi ng 138 for clearing an outer tab fastener 140
w@ompnsmsing an outer tab hol di ng nenber 142 of PEEES2007/§60392

126. Menber 142 has an el ongated, transversely

hexagonal main section 144 provided with an inwardly

openi ng central threaded passage 146, an annul ar,

outwardly projecting central flé@nge section 148, and

an i nnernost bifurcated section 150. Opening 138 is
apepfy/i slectceives an imenitalr halflingmemtiby 1 $# thetisgotovided with a bifurcated main
_roiections def'niqg not ches, t her ebet ween_t hat

seclmt§ PP B SRGMAATY 6 AGHge e Hor AOF RaruDd ofacentral section
160"8EHeSeG IdoRfgtAdionl TRE tAwhdidify WRethesr 15¥is ddpted to be received in a

i nt er - engagenent between the corners of main sectign
resgettivaiapértured S3ovith theegantiahsection) 160 coapdeaentaly gngrping the facets of the

rev at i.on,of.. hol dj 42. W t
LTS SRR P TSR0 RO 12,
holN@RIm &HPEQA6Y i reanEind@adasst dotatiamBy engagbmentdfabooainers of central section

aperture 152 for each of the tab conponent and spring
160,with e netshed aregs ohapgitirgderft ures 152 bei ng

equirgli %&ﬁglﬁllneé(tm%glo‘(\”lbf i Q&ti@ﬁ"@@ran‘afthéﬁﬁ%g}#r@éeﬁeﬁgg slot 164 in tab

correspon to the nunber of assenblies 1

holEagagebenirsd atSadaptediowdignayith erresanothen ferakeripip frrgnpire tab component

4 that is_provid ith a bifurca in s j
o6y dgcantestsh PRAT Fiey o Set TR QR SR gL Pl owo opposed end
segieditd FoPADPAY skpatatéd BRatwaAlt pdedn OTR dbkkdacidgidialas compared with the
configuration. The tab hol di ng menber 154 is_adaptg&) . .
endssementsd@Sianpdd 70n Ead segrpert o of heompogentshda i fne yably received in slot

16%?9{3%6“0181% trhgl?lb%ggt}f,\?ﬁghg rérﬁ@tsﬁ%rlkﬁntefw {28 ! JrRAE186 is removably

e aperture nta ding nenber 154 is _
recsiead éd sion 164 reftple bbldieg apentarr 41 530lt tIfé extendh ghnpugly aligned openings

el ARG e RS E] DE R M ] AL epdgegnept 168 ofech
corhp&ndi®l 68 edimil &dp belt 18exidHde throdgh dighe@®opahings in bifurcated section 156
extending slot 162 in section 150 and the axi al

of tel heldingigesibst 1 36and Hireugh snpsning Hidinpend sepmept é%- Thus, bolts 174 and
dapted to j j I f [
T
8B, Afedr cexadping, cathaib aanporienb 166 npboidintg hémbhat42 mud holding member

opposed end segnents 168 and 170. separ at b wai st . ..
L5 g meRpsGHOr S e CRPATEAE ORI 1 THE TR 82 i positioned
ova9ARMiA L6804 b mERfbes qggﬁﬁtdis}ﬁﬁitﬁn é@%gﬁ@mgm@n of a respective
166 bl 62 ab hol di

is renovably received in slot of t 1 ng . , .
momstibg bracke; 19 Bewashtr J8¢radacedionsr dic owpr edgppeieail sprare 182 is held in

is, re recejved 0. . of 1 | G
oS AL e A dth Pl 2. o5
rethi€ 8 f&@pcitivd Ghinpalsdiing paeidiBrcotdtessed cohditiogh Thr annular flange section
opening 176 in end segnent 168 of ch tab c nen )
154 g6 tabshefding me&éﬂé‘*gmlt%%%%%n% a%q}iﬂ?l g‘FS 81%2’3 Vet support frame 32,
res%ﬁg{g?g%gﬁﬁ‘t ﬂé@&ﬁ%i?%rﬁ%cfé? Nt L20HOEedn¥PoAatig! ®A that the central flange

and through an opening 180 in end segnent
sectio. 1 4Bhoftabiwilding ITdmben 1478 meinainedbin spaged sijpyyonship from the bottom

o3RS5 A EPRAREb AR L2 kPRl B RIIEL g towcven, s wi
expRdNdpHE Hsturel 42 121 ohpbikn J 66L Betab 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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154, and the main section 144 has been inserted in

opening 138, a coil spring 182 is positioned over the
wOorio/1338¢e1 i on 144 of a nmenber 142 in dispositiPEI/US2007/060392

engagi ng |l eg 132 of a respective nounting bracket 128.

A washer 184 pl aced over the outer edge of coil spring

182 is held in place by a bolt 186 threaded into

opening 146 in main section 14¢ of nmenber 142. Each

bolt 186 retains its respective spring 182 in a
has Ra&itralskatictonpy @¥RER0hE Qﬂldﬂiﬁés@lﬁ suppoet anmvuher3 8t |Aanga best be seen in Figs.

section 158 of tab hol di ng nmenber 154, positioned
3 ansbfiethercepdet seatioggl o bieRlerAne aéaﬁ) pplgeddpeanzoutward direction with the
tran%(:ﬁ%'nsallréa Pﬁwr @ﬁgé 'b@fﬁ"g heircﬁfédgy the 'nlun%%l' M. 182 prdvioss® described, the
seen from at the’central flange sectlon
lowgdBoss indrgin F3d afvrwgt lmwlb 86 isiphptially weapped armehdithe sp\ua@éw facing channel

oA S R R RGPS REBYenl e 3815 o et pom st

and 'ﬂ%\.ﬁﬁ‘l‘(ﬁéd 0@8r theldutdierh AKX B @ dTshantfl 24! SnilalyDthetsade margln 196 of vent
q?onent 166, the tab holdlng menber 142 is rel ease

panfelo?r isprapBedpvetha putsiler iRy lar BEmbsT A hils the;side Illexasm 198 of vent

panx\f#{‘ls %%g% c];\felr ﬁ%,gcglts:lg;é IE)S @%lrlrl;aﬁ ﬁ}e?r%%?g ?gg&&zﬂgl{%g@gvéh 468 of vent panel

36 qrantdo r3€henwhp0ﬂn thesnsfe&resm&dr the o\uesrmqsatwl edgep P ubular members 120 and

rsf'}\r&gﬂ%“illjﬁr)ﬁ 63 }13]9% pvge)géﬁé%re Sg @{ﬁq)l? nt Off%Igm?y with the beveled upper

endh bk HuiAtsk IRnitkes MUY %@@@ﬁ%b@vﬁﬁﬁtmg' gsecti 1 on
4 within the confines of support structure 38.

c anTb@sppdmogte@wgm 2P @< vert panedl 36 istirat worandly, as elbtsﬁr@lepd inFigs. 2, 4,

s N IR o P Ao B RS 4 v

inteBiyr bhectivie pabof R4t pads] 3. Ahieoush ardtigsojdchiag uppbxenost margin 200 of vent
| owernost margin_134 of vent p artia
pang} 3 ishickebUR thm%tC§é ‘Flyn&aée(f ﬁapiﬁ’édﬂ% ted 9)ery ‘k% top of vent panel 36
adj zﬁ:@ﬁ%@hgé&% WHLenD00MhiRof BEs 4 QURE BPSHerlih@s 06 (HIE 2) along the length
vent pa bei hg re-bent upon itself and positioned
of sove204 tHat mmem@s&en@ﬁéé%hat@mwdei dago upiright bagl 8B sepwred to outwardly
f vent panel 36 is wapped over the

F”QEﬁlgggg“%F“?éﬁﬁ| ! member 120, while the side margin

198TRE upsdtindReplaharl gk o onPIOG L Qdﬁf pahbles Ghitssisdded spaced elongated,
t ubul ar nmenber 122. Nhrglns 196 and 198 of vent

ahggxed alits Hi2gat definem pasdRendhEng ef vesknsse1¢ ﬁéf%afléél‘ir‘]?ﬁﬁf vent panel 36.
It id fci‘%gqﬁ?tcg\}) fodbUL s SERAPR LS ﬂl%%a@@dné?l?clrcwﬂrgﬂp@ﬁm%% 6 that cooperate

panel 36 are beveled in conformty
to mﬂ‘ldmt tmlnlgemfehadnalmfeweand@ agdnt spaved #nds p fglitg@ibeluging opening of vent
1ﬁ£? and 122, as best shown in Fig. 8. The uppernost
PanghGi n 200 of vent panel 36 is bent upwardly, as
1 yht @lp@rtiuhita s pradidédd with tR8@ais ofdadls DESar’220 mounted on the outer
out er nost edg ortlon 202 that 1s bent upon jtself
facanftati peannetidB.onEiPach adiasery b olbgars GREY DR 2 bipggpin 222 received in a
. : |
ros @Rl R patft | 08 End 1PV LhYoBb B Aok 8 MERGS R igaple about the aligned
axcAfdingegahed23tri p 204 | ocated over the top of vent

ﬁgg %‘léi" cg’rgpi%géra%gc%ﬁ%zgﬁ gl}{fg? ?dtﬁ? gr%rv%e%g‘% gf%gt%g %é’ er}élﬁaltoH vent apparatus
20 8{; gg{) S84 JhRkupiuehNie 30 3Rl 9B supgOR fidndd 32r Recloser mechanisms 40

|nto upright |leg 88 secured to outwardl
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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projecting plate nmenber 96. The uppernost planar edge
portion 210 of vent panel 36 has a series of spaced,
web@ngadset, aligned slits 212 that define a paPel/uUsmnd060392
line of weakness 214 across the top of vent panel 36.
It is preferred that opposed ends of each slit 212
have smal | circul ar opening 216 that cooperate to
prevent tearing of material bdf2ween adj acent spaced
ends of slits 216 during opening of vent panel 36.
bar Mppbrt L2RP Ak inimértap8L off 8agir earisdppbrol2 28 hasvan ppéning tiferein for receiving a
_ears 218 _and 220 moupted on .t he ter, face
pivob RAETIOH BY AROFIFSBUHG F ROS ISt TOPTBATS 224y rihe qyief apex of each

of thid tﬁ&?glﬂé&uéggrﬁ 8SELMBFan lofgdtes BRBEBA O 3Ditha @x Rads Be full width of vent
and Vent support frame 32 is thus sw ngable
suppaiofiiame A2, with goldes a3 aagn dite ontarndsiod srasshar 2fe T prRnsed horizontally

ali grg%ﬁp %ﬁ%&%‘f@% 93% O %Lpe\él tg %je Stted ﬂ@e 6Ps(?dé)lgars 92 and 94 in spaced

p ara posite sides ve
relatféHRRRY Froud idppdd p@d‘té 96el§ktrv6La@|QaDhtou‘nlt dor od2. erldeof éhmct actuated cylinder

asse%ebiwggég?ﬁgéﬁg&f Geah qiscrnl Pages 75% Bep £ ST PR Brvorally attached to a
corr %@8}0&13&% to?tpbﬁ@F&l 290234 2§Hea1¥d) A&iSfonRHIRA2 ﬁfvoﬂﬁ@eimached to the

panel's 56 and 58 respecti vel Each
uppdsmmsk epexZQﬂa hespeatipatriangfilap reclesgp p@pporta 34’% Reactiyeof piston rods 242

oo oA ST B TSR Ao SRe e Pro 0 Rl ST tesgper sovor 2
throbSi¢ la.l‘t'gx% t8 blin Fdﬁﬁ pB@ints pESOMEN MK emyaner 36 2Bed Beent support frame 32.

i nner ex of each bar support 228 has an opening
Opdﬂﬁﬂmﬂf PRAauscei ving a pivot pin carried by a

ggtrlélr? g%gg‘l’ g(%ngg‘h%ntg ? 6§ ﬁr‘é %a&?&t%o%@& k@ﬁtﬁrc%%@cxf iEB€ons for aparticular

triangul ar supports 228
veni@¢ biypladatien ooy etk pboshers lvemt wrétthSitZOexT@ﬂm&E enide nfatgrial is chosen for

fdbrmqgl%g@gfél?g gﬁé@gg 1 gé%géégfe Qg%xcu 49 ro%llgleéa? ozisa seledted thickness, and

the 18k azORLAalF¥¢nabd 9Nafa WaiapeticH 110 apk Qfeﬁiei’é}&nﬂ&ﬂth?cﬁéxess such that the
secured to the outer face of side bars 92 and 94

n
waistpmeéeh i 82 of eetistabp 66wl wippe upfen apwdetsaminedforce. These parameters

for RRe end
are 8%r§§ﬂt§fi| 51;3 € a%%\agrbggnuég %{g\ggéﬁb rcégfgx%ﬁ%m%ré é/erl}]t apparatus 20 will
coll8ctéydly ﬂﬂ%ﬁre&ﬁ& gjwmt:ﬂlugy attached to a corresponding
S u t t 232 234, [ ) .
o !qr&yr ggttg% Wgasqgcq%oﬁﬁﬂgg%ﬁgt&égéﬁg%r%?% % %or a given explosion
pro{e? %écYﬁcJt apsd pge %QBR&]@H tSH EMeterﬂﬁﬁed fahé agdhl tAsk the collective
on ro s 242 into each of the cylinders 240 of

resmmot@memsnmessmm oflgll of thespsings V4 pq@rqj{s theforesstbat must be applied to the

or.ts 8 .t hr
cengpg%r: )}6% (S)t ygﬂfp%lg}] gﬁ t(gl 8ffe$t olp*%g&garﬁ\a/\éerr]lt%ﬁg l}héppggf
f r age 3¥ploSidaraht @ﬁp&‘ﬁtlﬁmﬁm’@ﬂg&rm arspetidio application is then bolted in
conmponents 166 are fabricated to

plagroir Hectics s Wofeck HEp T clsPigRaiga U PRE U | Rl gpparatus 20 will
be potlﬁloﬁfée v%rc‘t#&'ﬁy\ﬁg '&%Pi%%hqi@% 28¢h the rddidder 8 hafiBine0 ¢tented at the top

osen fabrtfcation of the individual tabs 166
of 0f @ppaitid, ovhide taby pempbnerstand, spyingaassembdiced 26 are at the bottom of the
apptapz{tgsk nI%St?le exel%plary embodiment of apparatus 20 illustrated in the drawings, the vent
apparatus 20 is shown as being connected to a conduit 22. However, in many instances,
apparatus 20 would be mounted in an upright position over a vertical opening in the wall of abag
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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the tabs are manufactured with a waist portion 172 of

a predeterm ned thickness such that the wai st portion
waZmd7as3sench tab 166 will rupture under a predeCEURI0B060392

force. These paraneters are correlated so that the

gi ven nunber of tabs 166 for each expl osi on vent

apparatus 20 will collectively rupture at a given

value. Simlarly, in the constt3icti on of expl osion

vent apparatus 20 for a given explosion protection

S pe’ghé standbyopositien dBexpBdsion eertapparathst2® iashown for example in Figs. 1 and

redetermn val ue s that the collective
8. FhepaHAEEOr 81 6Rb paad] gﬁs Brainfpined an sepling gngpgemant yvith the bottom leg

244 GRS 4t Jtﬁé S?tﬂellﬁ‘éssm‘—@&f EngP P82 8splidd tbhb EanpdRents 166 trapped
section 19 vent panel o effect opening and

betwegrt tah@q]hregem&mb&'h&&mxpﬂ @Qﬂm},dmgmlergbga . metipg in this respect that the

ﬂach% gfﬁ(lft Fs%/%ﬁn?rﬁlg g lresgtia %%\ggsgtpll ? 1?1% é)f?m{tgﬁﬂeg%%tb?gem support frame

32. deRt 98Ab LS RYIARIDSSH0 and Gon eﬁxﬁtin.lng bad 2parat Ws ti2dr véttdcted positions as
be positioned vertically as depicted in Fig. 8 wth
shopmendigs #s#d $rechani sm 40 oriented at the top of the
app & 84 fl28i1A8S aThLicps 1l of
126%@%%%“ }Mﬁgh%g% 1tat{:l}?ngsof fﬁg a%%gggté ‘E’s a%fhg t he to compress all o
the epeinps 48Y adorippihientengthodf mppratiat ssctensi 1441 9f taly bellding member 142 to a
deg%%%ﬁdr 8&6&6’3&16@%}?&5&5U&1§P [ 8% 1S I%QV(.%lsﬁibS hg;{/{@?%é ‘%ﬁhéﬁ] barrels 106 and
1082BRRE Fdrkially Qp%ﬁtl&@oﬂma Refihanbl I asEhbivilih Fi9, b gmpnopem up between

over a vertical eni in the wall of a bag hous
lllefqmdpggldq ggtvgmq mq ag\%y tae topileg 344 Sf &9 sket é&%kcarrlec? by panel 82 of vent

supgoxq(t‘f? I%%Vﬁﬁ ’theO v %Ilggsrurg g chﬂm uﬁcﬁﬂéﬁh@ bBBentral section 194 of vent

rote |oﬁ rom Over pressur es esu ting from
parekBb asbendieved it withauthmgtiure bﬁsheﬂwt pmmi dby PF.Rmonlae the overpressure is

of pl
rehpyegfg )éhq\(/)%‘:\fg)r;g\é e%tqgsasgg ﬁ)&p&s s(snﬂ \é\lﬂ%l gpg yhde n@le.urgmg of the spring

E@l'r@&?é 51182 SR thBEFEREIURABIG: ¥preletchRideablofprésy be relieved
pre 44 of pgglgket 34 by virtue of the‘W‘?Jreessurlel of g}?ﬁ n rsemay oree

thamzowppthaedmtqyetmbssemﬁ@n would affEt comphEe opeting of tftea\t?nt apparatus 20.
Furt er{nr?r; onglpre 16% ?)%t 0 %\;eﬂfrﬁgg%&éj'tﬂg vgﬁtrr%ﬁ{fg%tﬁé goq%r:jo@&ately closes and

angé sect
retlirﬁé (ERgagaprdsbereprorctng Etam‘s Mdmé@g:neﬁ, iofmaddate reclosing of the vent
support frame,  32. The recl oser, nmec

Pa@ér—”@ﬁ’ﬁﬁ‘ge‘b‘éra bagk drait pf 3ftmte ﬂP%tpr%teftga B ‘eff*o‘i%‘ﬁgéithef reinitiate an
ex;ﬁgﬁm ok @oﬁzﬂr%tc % @ﬁgc &ndifiort.he event of an

overpressure of predeterm ned magni tude sufficient to
c onmpf, emsthalothayfhandears pv¢rpgz§sq_r82>f@|r Qﬂ?@eltlhéefl BrigRiugg occurs downstream

of 8’885%‘? It%glf %ﬁﬁ%%&gsztol he 8resglﬁ% &l%lgés(f ur & pgé%&ové?‘nt panel 36 is a

furRti¥Rlof@AROES11dchi®e @X&Eetﬁfmhémg&shﬁé ﬁﬁilﬁreﬁG(S rapthrd @& waist portions 172 of
the partially open positiagn of the v

all gHglp TPPLUEE ¢Rb oOmpopegs dﬁér@ WEei! Jégn B nﬁjaﬂggpgﬁ%aee of all of the tab
corggox\(eqﬂg 1888k vgﬁt @'zgﬁi:l %\K@)erﬁrdc%&e%dco%mGﬁ(%@QB bdfld about the line 214 of

rried y pane nt support frame 32, allow ng
certhe semarmﬂ%sﬁwenagmdhs% ddfmedrhieﬁlsl specest slate #12a] Utilization of a line of

we?ﬁt%%lé r t}]ég]é{ céf tg? Ve 2)26('& glﬁglo %1eg|e gtggeﬁ%lhml{l%tes the risk of failure
resAU ISR §heih8 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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relieved, the vent panel recloses to the position
shown in Fig. 8 under the urging of the spring
w@e@3asase7 of springs 182. It is therefore evi dee/Us1va1/060392
a predeterm ned overpressure nay be relieved that is
| oner than an overpressure that would effect conplete
openi ng of the vent apparatus 20. Furthernore, upon
relief of that overpressure, the vent apparatus 20
i medi ately closes and returns to its overpressure
meipbet ¢42 icomes ttatress .agdimsathedoser fsece, a reypectivat kg 130 of brackets 128, as
of the v nel 36 prevents back dr

reclasin a ft
shogfn i figp ik 10fean 508 Ep Sy etmbngmentaf e dethagnel support structure 38

carfyehgW &t aBe PSE @m%&g&ﬁ‘niéf @@ Vehi BiPa8ath928 if ilfuBtrated in Fig. 11 until the
condition. Tf, on the other hand, an overpressure of

fullmped teapasitiendisraggetied wd showo un §7igldwvn sEhaevarpresanp iodemby fully vented.
.vent apparatus 20..th ressure.requir 0 effect .
It 1£) Boe{ﬁiwng gft?x\a}%ej a tpuxbéaﬁaélfﬁ%goaﬁsls éex]pﬁtﬁtg { In(_)a%F%% E}iehtg{) components 166 with no
sigificheCiticde farcedpéiag MinpadeP tedRUabs, TR IAISRAN & Ghat Uhd parec] docs not twist
the wai st portions 172 of all of the rupture tab o
d“"%ﬁﬁﬁ?@?& and wt the Wb RANG! Wil QF rei@SCQJEEbWOVE (R UF @pejt position at a preset
ovéﬁkmgﬁeﬁhe tab conponents 166, the vent panel support
structure 38 comrences to bend about the line 214 of
cenfThalvesepanadsuf@ett strustert capayneg vest pafdl 3édnhy bt meturned to its closed

spaced slits 212, .Uilization of a line of weaknes .
posTBH B SRRl P AECY BRI torBieBeeRen P % SR A0 Wmen pneumaic or
hydpaulitGdrdsstre ﬁ'ab?’iié’di{o&ﬁe Elthdetss3a 003t ab@inhblies 238 $tvh Hiré@ion to retract piston

fromjamm ng of hinges articularly under, . )
rodg 22y Hhst taweeglamep@orsﬁo%%f areuretated in g qlpdewisn sirgpdes from their standby

: I | . ot .
po s IR ) 86 b ER)RE 99 M Sgagement i
resppetivp hdsgdarreembauseicaad @2 adyengidnehsupploet strabtureB8i Rgllers 231 ride along

the R EE SRS G ET B T PB4 Pl SIS0t pf fip structure 38 as
shodBinafiBEIW e CohdRusPidBACtich 6LSibtoRdBHE 312 1AL réPeBlivd ddmders 240 causes

of a respective leg 130 of brackets 128, as shown in .
crofsbgs 23Q (0 retam vaid PROE. suppartistruererdy deritA clased praitipepyith the periphery

I ' | ¢ . /
o B Sho UBR8IF L 25 LIER Db B o S 40 o

may eFiogomblished alitontichll) byoperision posi tupaureiiadiceae lsadh as a magnetic
as shown in Fig. 12. The overpressure is thereby fully .
switehniRguctive deyithoraiyPRy sttthal ssares thenrrire Bl bfen Yetieved by fun

opeﬂﬁ%éﬁﬂe Q&t?Jahelojé, WG AR 6ABPARENTE c B MaiRniies 238 being controlled
significant shear forces being inparted to the tabs,

by a RUE ersBREi Rgpihelosingeoftmednt ponel Ifoprafmiably withimapout 5 to 30 seconds,

andol 8&' ;{}‘gfe?{l)qytwnﬁltin taggutv s%tco&?sr] glre\)@nlsl l%at%ﬁ f{O%‘l/ SPRE go [h% protected area that
nove ‘10 11s’ open position a preset OVer pressure.

couldl@anseni sepandiry euploeion ctreliaitiation ©dah Yinogntyelidd fignedlternatively, in the
36 may be returned to its closed positiaon by sel ecti.ve

evegt AU GntEc Ol ewis o€ thqrempAnshe 048 iimefoser coRglifn is not decmed
nec Pyn:azttﬂ (i‘n@irvidﬁé? rrﬁ;‘& 'n?ﬁﬂ%lﬁ§ ol SnARR @eglchoaétﬁzgﬁon. Explosion vent

cyli'nders 240 of asse 1es 238 in a direction t
appaettng20 npiydteonturoaito 264 rigited oveipacsgutegprotgipg stasusipgeplacement of the
rotated in q%gckmﬁse direction fromtheir

indg\{iglflﬂz}ﬁ?,b components

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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positions as shown in Fig. 13 to bring the rollers 231
and crossbar 230 into engagenent with respective
wo adwahizasimrenbers 20 and 22 of vent panel suppoP€T/US2007/060392
structure 38. Rollers 231 ride along the upper
surfaces of respective nmenbers 120 and 122 during
cl osure of the structure 38 as shown in Fig. 14.
Continued retraction of pistonlfods 242 into
respective cylinders 240 causes crossbar 230 to return
undeehigs ndawetlnemlvppéﬁtwlsﬂcr thet eppese8 inwardtysprojertiod, pediapedieg 260 of each

e g A P LBOE T KEOF sPR TR S LA Bl orvent pne

supfOrt stra¥tube38.C W'dp&ﬂﬁ@ AhOvEitipaatl Sﬁpb&rt @frﬁ&’ﬂuﬁé 8% afdl vent panel 36 as
a rug{ure i ndi cator such as a magnetic switc
preyiousivt dsperibed pe @ resmt plupwtie %ftrram?cw%fabs%@%n@%% the legs 260 of
£ [ f it
torsgérﬁ g;?ﬂé%’ f‘ﬁvamls% g%% tcgc%flegﬁﬁg ftf?%/ idd #%r?gégyl 9 12'1%)5%%5’ increasing the
tengion émbadtesf hadotseimspriongst A doed dsyhcaoﬂtr@re@surEI@@ndimm ig exhaust outlet

26 %lrglgel %g @igé‘talggg\% i QrAyL anelfprbqgé r ef ﬁ)ﬁ% ¥fﬁf) e g&?bs%ye of the vent panel
suppBRARUSurOBEYS s Fultpelostd s&lm‘mal r to the protected
area that could cause a secondary expl osion or

re- Imtihpuaapmtp wint apparARS AOP showe 1 Figs. 194ndelts the apdingler assemblies 238
are gg%ltg{:]ee%gy ? ?a%ttorﬁﬁg dl'g(io) ngfl’tf ?g&n) falné %tgg{ 53] %B 151'?@26/4? Bhd 266 includes an
eladlBRRAS dayid 268 Jintdbyerg uﬁithftﬁymﬁbﬁuairlo;hﬁaihﬁsl@henc material. Ferrules 270

initiating such actuati Exp 0 t apparatus 2
sechiglhe PRACSFHERd 6t Rt of fi s AR Bes St % %}ttS‘&ﬁthﬂgn that passes
thr§&6%£ e H¥c GRIPCaPM rQbeld\rly Bd Wﬁ@éﬁ?go&a‘ﬁhrﬁ@womh 974 and 276 on
. I'nthe alternate vent apparatus
oppdsitasideatoddoirasringing legs 8Aqnd 4 qemretr@imcane spds eigbands 268 to legs 82
ancf;%% ﬂbcgﬁ‘ﬁc szc—:gx% Igrgc{f]? F2542 gltr lg Iéc%gﬂ)rasg 1A ﬁfﬁfi@ gnttll?ee upper surface of

tubdfar side meebenf 1201@;1& nm dTafa 'Uadlﬁﬁe@}bhndldﬂam&@ﬁﬂshibﬁ278 and 280 are
238. Each of the assenblies 252 and .254 i nc| udes a
moniediqnecash afgliftsids PEmbezel A and dd2ib disnesiiios) @§Heat closer to spring

ass%ﬁt‘ﬁ’aésd Il?’6 E}{a(ﬁrﬂlé ?W Gkby gyr%'eﬂ?%:?xﬂerl §u;%?or@£lﬁu§14re 380 el‘}ée members 278 and

proj ecting en of each spring 2
28(am§tr2514hmmﬂe r2|6|8€'sorplshﬂﬁngmm PBingtassan s ](Qﬁp@gmg opening of the vent

3B SBSSH o AN 45uRS8 b 1B . nd s e

of stretcHifg BE id BiRldy 2@8 the HanAb6dpesatb PO Effeslifiieddine rgﬁosmg of vent panel
Upon op enlng of the vent panel support structure
e

suppt sywturp dRellt ispreferred that brsbgn resevided as ¢ Eg%hwp in the event one
of %&aglgg k" ifs (ﬂfrmrgea%%?a(ﬁtohvog fﬂp 098! 3 %row?fé ds8@3nce that the vent

orsionsprings 54 rotate
wﬂ$bﬁﬁcﬁpﬁb@h&s&%ﬂehaﬂ 122 thereby |ncrea3|ng t he

gsg,sf%]%ggérﬂfegg&g ﬂ;ﬁﬁ&t d S I&\tﬁg ?gt A;% §q1t§lstot open the unit for

msb@étio@lV&TQhe bhfedied &Ra @ﬁer&%@@ r '§h1@ s ﬁ%bhﬂﬂh@h&ﬁﬁy Amibwvihd the nuts 119 on
fects rapid closure of the vent panel support

Stués 1 18 end 9“381& entivagdly gn|handles dd 4 Whesply e, vephsunport frame carrying vent
par?eﬂ téglél?ﬂall’f %H-éc? g%éﬁ@f géeéll%ﬁég grg‘gpt\ri%s 28 ei%%%e]&m%@sdl (%)and 108 to an open

positias @ RB6WE iRang. L pésnidfidg aidalbpedtanioflthe tarébdowanstream of the vent
appza?gtuls g((:)l lftd gsals% 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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el astoneri c band 268 of rubber, synthetic rubber, or
other elastoneric material. Ferrules 270 secured to
woppedssiends of each of the bands 268 has a tPCEHES®A7/060392
extension 272 that passes through the side |legs 82 and
84 respectively of vent suppoit frame 32. Nuts 274 and
276 on opposite sides of corresponding | egs 82 and 84
secure respective ends of band$6268 to | egs 82 and 84.
It can be seen fromFig. 20 that bands 268 pass over

revailR§l &1 plthchiretie tepieof prashareeyofing itbtHeaprotictel arembeuvesen positive and
120 and 122. Two T-shaped band ret ai menber s

negafive Yelgcarchpgff easigre é%ﬁsa&rld{%ecygf% ﬁﬁ?&?élr"g PI%““’S
and SRWAAt 3¢ LRSS Fub @ichPSf @ particular commercial
assgn%%?ggﬂgggﬁaﬁhhkt e p??ot axes for vent panelpalcu '

appicpon for skplostonren8ghpatites b rsses apy, apet p286ls 36 mayaapy from 200 mm

by %%%ggga{lﬁﬁlﬂ” i ng]et Waggga lﬁ%po%?%g{l@ gﬁgﬁsmm by 900 mm.

Thémé@t ngldred ot WRARKPLBENIESS Falirkcatadhy vary ih Itlhleklﬁésetfrom about 0.25 mm
6, and as a result of stretching_ of the gands 268, fab d of
to stioet B IOV S0 ShEPEFETA hiSkPBE DR 1 BT PAEPGPAGH 20 is fbricated o

mat/c ‘isognc{] goné%gj%ge%r {o fif dcg:f Wa% sHSwrl [PUF% Aneftef fypikdl Rdtrpressure of, for

FOVP a backup 1 n the évent one
exd@iple NEO(Dmilibafsa it i 1s pektfeirad) tlml: theavénd suppory émmab’«bammsng vent panel 36

20, dt d t
opwg?rgs; élgégﬁ%résoq\gg ; é]?rsn?guﬁr,]@ﬁ fl?lgteﬂ.la ure 8? ﬂ)e bvsl’duoar% Qs components 126
at d ﬁi%fss‘ﬂg RATRSH b0t Bt iBabaki dddey 2h@ p@@iefhmin abouiti 30% @6 40%, of the full
I hspection of the protected area therebehind. This is
op@nn@np@psnemfby renovi ng the nuts 119 on studs 118 and
pul ag'n'ct t Waro%le}{ts%éh %SIL ??eré!b]lg fmgéaqu ﬁtotljtfle sth§flkss steel sheet material

sup carrylng V pan support structure 38
haviB abﬁlcﬁhdééto&"dhﬁb abbutt henaxesbouft 2hhmgevithe? rrafhbe'mgepraﬁ:ded In the case

108 to an open position as wn i n Fi tin
of {absiempangahEee MBiFILIS 2o t {BicBaha Saiep odiis Grorb R Ty Piferably about 1
mxﬁ%ﬁé ase gq mbd th'l&( ﬁie%?mtaﬁ:rﬁ?1%(1%dt[’6ﬁfaﬂibéaﬂbﬁ bagbdomponents 166,

gl ng o central section 194 of vent panel 36,
theceduical wamtpootmomgaz iis pedfbrabbyoaydut emnyide. sTehppmpanents 166 may be

fab\é%%u L}ggt%bta Igrﬂtlhtag g%a gst,ses%e§ d%z?{ ?\ﬁiaggl%l{é% add d co osion resistance

rmat on ent ane

is géﬂxﬁﬁdn%&ﬁdﬁlﬁeblﬁerﬁﬁtrlﬁhlté@% It&ﬂpéﬁﬁlrefln&@fﬁldpmﬁiatéﬂﬁls such as Inconel,
al so contributes to prevention of fall%ﬁe of the

Hastatoy, dhceleyi I\/Bmeigtq_ta@quphé}allﬁg}‘u@@,eggg* a smﬂ%rt metls,  The use of exotic
m t%? 4 Eeaglfblfp fr}eﬁ@}eé £uS ¥6bisk nd Qﬁ R RehRd &@ a very small percentage

and negative val ues,” cycling of
of |t1&s¢\tdravlesutad:tumqund//ent apmcatumg of negat i ve pressures.

Th | t 6. ' .
A

YR BRPahA ks id@dagfted teRafPdgn HEIU0 milibhS vith p”ﬂymhbyemng at 30% to
Y$1om 200mm b by 200 nmm to, about 1110 nm by 1

40t’/§lpf Qba lfuli/@mmpgm@ssquyspy@gg 582 WW eg@éoyﬁgl‘tﬂiqt@éeng}%p7 5 mm in length,
hat(/r%f s bl F QM Gl Qgﬁ'glge 5% §t§clz EIQH Qi &f s QW%]sVﬁgz/aﬂenfabrlcated has a

ness fron1about mMmmto about 3 mMmw t
dipnefeesf £6 nimi Theessistandetg compressionwféhesappamalarg spingsd 82 is preferably

fabricated of material s and cops ted,.to full
abgqyt %},gmwt(ppsgped may Iglordogrlt?, B‘egta? t_’:é g) ﬂgégﬁﬁpgc f%éaggr? Bor partial opening
of the vent panel 36, each of the springs 182 is preferably pre- -tensioned under a force of about
1 newton meter.
The reclosable explosion vent apparatus 20 incorporates a number of significant features

and unique improvements including:
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exanple, 100 mllibars, it is preferred that the vent
support franme 32 supporting vent panel 36 open agai nst

wo be7psmsssure of springs 182 without rupture oPCT/182007/060392

i ndi vi dual tab conmponents 126 at a pressure of from

about 30%to about 90% and preferably about 30%to

40% of the full opening overpressure. The tab

conmponents 166 are preferably fabricated from

stainl ess steel sheet material having a thickness of

f r om aboThe Inpturo tabboernp@namy 166 tahe Poaded beithgure tensile strength which

preferred n.the case o ent 166 whi

D ¢t GIEsulthis § e eantoded PrestrEb G STruy chegrili igenath tests can

about 1 gEcwhdieoted bR HArtddMAthb Chkmpoasht 169 @éél%ﬂs inStead of the standard

utilized for fabrication of tab conponents 16

r educed peied buptriesty gonventiosally empiausHyto alﬁtﬁnmlmﬁhe rupture value for a

wi de. f

mat eri al g ?Eﬁ?r}?ﬁ&%—@ ¥§)§§esdt§£ }Lp%a(; xga%ﬁ'llal t}nckness of the metal,

wher e addadigioatiosiidany, est ssctramm:les stlddmcsexﬁ wdalaﬁd:ssdamgshape and size

but not Ilimted to ten&eraturg’ |ndepﬁgdent Haterlg S )

such as PhHnemt nagek afl &3, dofn EOPbLIERSHE AFREth;tesis of fgmple tabs from a

pal | adi ugho@RIEL offREerShoihl & BEBIsRH %o pldpard®s nﬁfnu%ﬂe%f tabs without

netals is feasible in apparatus 20 because the tab

conponenths 1668 far testing of ¢ Pmmmpm(t@lnnhgeofmabs frem that lot.

gx:;g: la ; @&1@%% ur % %Emtggse Vp gr a%ﬁ)ﬂy[’xﬁﬁfl?lensptrlﬂgs f(t)r controlling partial

panel 360p$rﬁhgl6f H0Qanen byid 10Q0 mukt alsd ddﬂﬁqtresss before respective tab

adapted to fully open at 100 millibars with partia

openi ng ‘a‘?mBG%Tt%C%UWBFC’tW@IWHCF“@ﬁé crfgﬂtﬁte&%%ncedlffcrcnwsbetween
springs )}?@s r@%l agy&qx}ﬁ&éhtsaﬁrﬁi ﬁ@ﬁ&aé&néﬁ%’cﬂlres for the tab

| engt h, have a di aneter  of mm and e bar stock

from whi ctmppnemgs 182 are fabricated has a di aneter

of 4.5 The r SIS ceto npr.essian of t

oxeml ar IS HPRGESE 3 155 P GrEPAbTSS aiole Bisvaigues fall through by

per mm  [diedders \i'aﬂkﬁi%@n the 3Rit¢Wheh khdyt@E mounted horizontally rather than

specification for partial opening of the vent panel

36, eachvertical¥ springs 182 is preferably

pre:tens , t

The r ecl| ggg%l zérléggoe Pgeg(} g%rn\%gsn?rf é@ﬂgygn %xf;g%%%nvém a‘f)i)aratus 20, and the

I ncor por gasket 34 mbfame piécesdogxmrﬁcntu:amhlfsqnbwdag angksembly that will meet

uni que i venment s_i ngcl ud e rupture f.

corrponen@]g Z%lga%g%p a&ﬁb%&“@ﬁ‘aﬁf%ﬁgp?‘g?%ﬂlicé 18¥%engt h

which resyt t§ovifig Hansiof a?ﬁaiaﬁgldoe&e JIN8HI ShaPAR DleFeFbre exhibit a low

pressure. Tensile stren tests can be conducted on

parti cul Bred memmo@ﬁ@morn)(sﬁ hg erefalypmingpd tleslensk lingdl 4 of vent panel 36
st andar ddgfﬁgé bgl’i 1’?’3 21t2e o%x ?Q %ﬂhoﬁ@@h r%/ﬁeglmhto%%qe&&es deformation

determ ne urev Iue
rupture-sy menwﬂntcchaﬁewm“ t/yxplepmfel 36t whealthe teRplsiomsgent opens and
of the netal, config ?tl on, if an of score |i

of.
Slit 1inEspBiverdingrie el clanaeanapevilhireansimgtic o ey e actuator such

tpgggl . grﬁ}?}néiﬂtaﬁisﬁf 0N 4@ NSWhEn 3he SOMK dpPatsths 20fis $RIW& in an upright
a

position, the vent panel support structure 38 along with vent panel 36 can
partially close by gravity.

. After an explosion, most conventional explosion vents are heavily deformed or
even rupture and they remain open. This results in a continuous supply of air,
including oxygen, which can stir up the flames again or cause a secondary
explosion. Prompt reclosing of explosion vent apparatus 20 and reestablishment

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



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

manuf acture of tabs wi thout the need for testing of a
we@emdasmsim ned nunber of tabs fromthat [ot. PCT/US2007/060392

Utilization of springs and particularly multiple

springs for controlling partial opening of the panel,

and that nust al so conpress before respective tab

conmponents can rupture, mnimk&s manufacturing

tol erance di fferences between parts, such as the tab

c onponenpwtacndd e ard sighfeanths timitstogngsudtom ohHz firabr occurrence of a

conponent s. apparatus of this invention also

of fers pFec\%t ?ry eﬁ‘%@‘?s‘?%r | through by individuals

wal ki ng TRedehfe Uifhitedl Mbeimgipacy, defbiabiegdng reliability of the apparatus.

hori zontally rather than vertically. There are no de

corners e ppeieetedinoesss|andi bp copAtioamfathst et Z‘BPar&HJé can be readily

the gask ne- pi ece construction, thus

provi di ng{sg%&gggés% lg' that will neet CEP

(clean-i Exploai:m)vait apphanhs 20ds resseitito fakbpvlabmani ons.

The novi arts aratus 0 e of nmas and

Cher of or AbeRis 10 it FBRPRSHTH BEC B PERPPRIS: The

weakeni ngheh f)ﬁﬁtd&%&ﬂtﬂltsﬁﬁnﬁﬁ%p@fatﬁ’lgr}ﬁtup@ﬂ@ lrunfions in a manner similar

defi ned by sFrts 212 provides a controlled hinge point

and r edutsean gedrprassuarieonlvst central section 194 of vent

panel 36 [ :

the eas eoﬁ?ﬁgﬁg Jggsnsgﬁ'(cg lgsaa%%lﬁ%d ;{ﬁ&&)ﬁg@egﬂ 2)6 ﬁap%eg%&ﬁ@gtures and media.

hydr aul | Matilatadesi grs Wliowa sheraeinaficsured Go stt@:k al\b€Eithd hemponent parts

vent apparatus 20 is nmounted in an rj osi tion,

t he vent ewér OF JYBLYE 2k (uRANENSs a& q fngré ppdrticular operating

panel 36ggapnPaidhkal |y close by gravity. After an

explosron nost conventional explosion vents are

heavily db¢ ormeroorofmw piags gasétetarnﬁjUtsrlﬂ@yed eonii girafiernassures the seal

-(!)-)rzlyz ern’esg%ltvg%edg gP{ Inéa!s gto?sﬁ qufeﬁ)tt%ll legkpﬁb ggﬁd\gﬂgn the apparatus

secondar yereaiph as b efandby aimetivitea positiog fﬁf l(ﬁbgqie@ﬁjd@ Bf time, especially in
vent apparatus 20 and reestablishnent of the

bet ween Yudket thgLonfiauqus; pnipterpmied ‘Ert&’é‘sseﬁh@ﬁlé&sm Wwith leg 34a of gasket
oxygen/ agy to theprotected area and significantly

limts continuation of a fire or occurrence of a

secondary explosion. There are |imted noving parts,

thereby increasing reliability of the apparatus. The

protected process and the condition of the vent

apparatus can be readily 5 inspected visually.
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Expl osi on vent apparatus 20 is resistant to full

vacuum Apparatus 20 is easy to assenbl e and operator
w0 naepssdent .  The apparatus exhi bits a hi gh oper/asiongoco392

ratio and functions in a manner simlar to an

over pressure valve. [0 Opening pressure is assured

i ndependent of process tenperatures and nedi a.

Modul ar design allows the nmanuf@cturer to stock all of

t he conponent parts except for rupture tab conponents
WefGlimi:cated to neet particul ar operating

specification The provision of a one-piece gasket

of U-shag'ed cml‘b%?rb??rgr?pgggaﬁ?se%m??{ém%aI 5 provi ded

by 4 bentdRapkeit unst sdaptddadttdpdsytideakeFedqhe otMeofMifarea to be protected

the apparatus remains in a standby inactivated

posi t i on{IPB} an GVYPHFEFMEFSNEIION: np, especial |y in view

of tF ' upi - I il 70

i (P SR P U B8 GURHEE SFERG SR ORI o

ap pavatt panclanpvatdy ngiungedv@nsaid upjpdu b closed pasitipt bibcking the outlet, said
be position over trge otutlet. f. an area to be .
pr ot ect eB2% ngmeyabls e sridd Fgi Pestion ko gpgnyoverpressure-relieving
support ypiitiofl€fahli Ng a vent opening aligned with the

outlet; a vent panel novably nounted on said unit in a _
cl ogetyeontthe nniscosgates toﬁge yeort panel rpmpllyaneintairingghe vent panel in
novabl e 0. Sa S sition to open

overpresg%ere-sfee pfjoes\%/tl;oﬁlgt%ggés%?’ti ons; and structure on the

uni daid eiuette being dpherabienio pidsrel movemadt! §f e wé@t parred through a first
the vent panel in O the_ closed position.thereof, said

st r uct ur $1SBECREICBh &MaY| Bomosalfl| Jarsdopetting 8r2 st pBRp overpressure-
panel t hf&f&&épgéiﬁéﬁ FHRPLEARARBE AVWRY ol EpRes3@icdof one magnitude of
closed position to a first open overpressurerelievi n% :

posi t i onpraseureagpinst thei vemt panelnanyd, perprisngune venerinef the panel through

magni tude of pressure agaifst the. vent. el. nd
e 11 RGO gr FReltme T Blig AP e BRnept o  second open
and gr eabeérpidssileatigRing posRidbnS@iod dpblicdtich fieeipREsure of a second
to a second open overpressure-relieving positiaon upon )
appl i cat PgnERdeef RgwuRs Mgherthapsaidonemagyitydeniiprergere against the vent
of press# g.jhi gher than said one magnitude of pressure

2.

agai nst e vent panel.
Explosion vent apparatus as set forth in claim 1, wherein said panel is

movable from said closed position to a first partially open overpressure-relieving position upon
application of an overpressure of said one magnitude of pressure against the vent panel, and
movable from said closed position to a second fully open overpressure-relieving position on
application of an overpressure of said second magnitude of pressure against the vent panel.

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

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.
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2. Explosion vent apparatus as set forth in claim1,
wherein said panel is >0 novable fromsaid cl osed
w@oaiasmsmrto a first partially open PCT/US2007/060392
over pressure-relieving position upon application of an
over pressure of said one magnitude of pressure agai nst
the vent panel, and novable from said closed position
to a second fully open overprexsure-relieving position
on application of an overpressure of said second
magni t ude of @xpksm’rEvmg appasdtus eesevfonth ipahadin, 1, $/herein said structure that

0si on v a as set forth in claim1,
norrgBy Bimaas B4 el Paaalan trelp S nsistian Hapia 1t S ag feast one rupturable
tab Jdﬁﬂ;dﬂeﬁt 51‘?&&8@& M‘Bﬁ@sﬂﬁoxﬁ’ 51?0?19’(145@6195]‘1015 fdrdeOA1€ eRBGE SER tab component
is applied to the vent ﬁane . Expl osi on vent

whegpparverpresase seapilmdita the vemta?amﬁll saighieb siompsaedt 1esisting rupture while
aIIO\Banetll'le v%n or}%y omoy ‘39 tﬁrg %?Aﬁ%&%‘é‘i’é&f&%xﬁﬁ% t&Sid \ﬁ?ﬁg)p@n overpressure-
rehéw&[g pdl;@dikﬁ{ whén an oE&pk@summfgaﬂtﬁrapﬁagrﬁtm oﬁ@rcssetlrcflﬁ) applied to the vent
inclaiml, wherein sajd vent panel is operable_to
panglegaid At kegstiang tab yaderepig pBe bihe éBPVB%E‘i@PFFgOE%ﬁ“& second magnitude
of pfégédr@'is %)g)‘?ﬁdrtg ltﬁ@\%n@éax%l Gnd Hﬁ@wﬁf thavEndiandt toARdvOthrough said second
said magni t ude. 6. Expl 03|on vent "apparat us as
dlspmt:nfeot ther¢af te IsandchQndAhmrewcmssjlrS{rclmnm positign.
nornally mai n s.the vent e.
posi tion t her ga quh%} Vi EPR L@a@tse})ﬁ t}P %Pgdq Vheggn is provided a
plurEPRRARBAded) 14t €Al dlipAedliabROSigone#ts $M|%ollbaivdlﬁ A§PtOIR in order to permit
forces are exerted on the tab conponent when an
movgyEnp pEtheyreat panelpspidpecond prenrgsitionthereofsai d t ab
conmponeng res I t id tab
panel t oé rmvemmc%gog @%;Ag&%@é £ d Sésfa#g?gﬁrr% %tn Tg’hég‘?% cach of said ta
combbneaits bpetwoved mbamwramdei caNiahgoposi bq:tmemlemem portions, said central

over. essure of s ni.tude of.pre re i,s ..
portEHEIE . VAB! PEROT,h A Earh (o Trockidhy 23 TG 5nd borions of the ab
Comgag&ﬁ90|ng rupture when an overpressure of said second

magni tude of pressure is applied to the vent panel and
al | owi ng%t he %etwmwnttaepm% a petdogh in glaim Se BdgERin each of said tab

comgongnt?%ggg 1%0565%&?601;1;1}&%38 @hc?a%g&%%qc}&&@%fnward from each side margin,

ressu OSIO vent
sai daﬁymfeab&mﬁﬂ1mﬂ lhterdlly ofithe bigle & ginstodtied tabi @npyanentbechd cooperating

a plurality of s aterally aligned tab
t°d%@W%ﬁ%@NF%“ﬁﬁ%¥°£B?ﬁﬁﬂ?é9%WW°P ture in order to

perm t npyemeiy @5515&66M%ba%5keis 4@ £&:@h th SREANE WPIREBIn is provided a
pOS|t|On thereOP p O0Sl on vent apparatus as set

resifigt trhemberminggrppsed lvmmeem eacdaich compoment anththeovgas penelghat collectively
{1 d
appgerﬁ]a %cgpmesﬂgg ?cg‘rceonsthg Uen paggp su f 1ert(rg é#r&'?e&‘?ﬂe\!"@glﬂ Fgl from moving

centr

throRgh kdia firstfdidpescenydnd uhtil d’iﬁﬁ'et'ﬁiessmﬁﬁsaﬁf ortehﬁagndlde of pressure is applied
portions of the tab conmponent. 9. Explosion vent
agaigpifhe ye05P#¥lset forth in claim8, wherein each of

said tabyy, Explosion vent apparatus as set forth in claim 1, wherein is provided return

structure operably associated with the vent panel for returning the vent panel to the closed

position thereof after movement of the vent panel through said second displacement thereof to
relieve an overpressure of said second magnitude of pressure.

12. Explosion vent apparatus as set forth in claim 11, wherein said return

structure includes a fluid pressure actuated device for reclosing the vent panel after opening

thereof under an overpressure condition.
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conponent s has opposed side margins, and a notch

extending inwardly from each side margin, said notches
wheing3mhi gned [aterally of the side nmargi ns oPCT/H8200AM60392

conponents and cooperating Oto define said waist

portion of the tab conponent. 10. Expl osion vent

apparatus as set forth in claim7 wherein is provided

a resilient menber interposed between each tab

conmponent and the vent panel that collectively applies

a conpr essi ve Hxplostow wehthappaeattis parset forth fin clagmt 12,ovherein said fluid

prevent the vent panel from.noving through said first
presaPESACREAER AV IGRIRGIUGST 19YaPBHeR S BarFmylitgng fymponents that actuate the
preﬁﬁx@#cﬂh@&i &yild &S UREr the veRidnerhas opeAbdidShretib@rmdRIRE extent, and that
panel . 11. Explosion vent apparatus as set forth in
therctesinmtiie veltepasichtd s plossd phsitioreupemralicf 0€ praseisper abl y
associ at Wi t he vent e 4N v . .
panel to?ghe Xé)tsl,%%o%gg?tt ?pg)%gftﬁ;er%eg t %?{hglrn %%%ﬁéh?@lgem said retumn
strubfie MRNdeR 3G ort dpridigsn Sidpskiter andltidi sy apeeatdato return the vent panel to
~ thereof to relieve an overpressure of said second
its qlesgdinogHOnP Py WHsfiPEPTe&Ia.2. Expl osi on vent appar at us
as set fogth 'E&aﬁgﬁbmv%&t a t8h As $&1 fbritiéBim 11, wherein said return
structure 1 ncludes a fluid pressure actuated device
strubmire irethdesiclaptotneriv batd pait efructiireein diprositien akthabsre operable to return
under a overpressure condi ti OE{ %3'GSSEXIQ| osi on vent
the éiﬁ‘btd?ﬂé‘teﬂ? 510850 PRV AN PROLTARKPA B  ei n sai d fluid
pressur e 18ct uat:gflosien ivest agpakatdess baforthtihiotaim 1, wherein is provided a
mechani sm havi ng conponents that actuate the pressure . bl
fraraecarnting said vreioanal jaid fregie bemng Rivpielly mpantein the spppgrt unit, releasable

! ol 1 dls nean anel being pivota
cor R LT 8 S et i vt

intcpdiepsditien alldwirpxplspaition ofelnd oatpgsdhercusdeas set forth in

claim1l, wherein said return structure ingludes s
torsion dpri ngéxl?qﬁmﬂflé' ﬁB%aerFBaﬁ“s‘a?’?osei fegfh 1y iy L WRfrgin said vent panel
is p}cgilﬁg& WA alsBReySMdlicPas®ling 8 1iht thetédITeshopOBbnIsald sp@ture and presenting

relref of pressure. 15. | osi on vent apparatus as <aid 1i
a liseof Wealtress nlmgéhwqm,paﬂhlégébw@ﬁg mavemsnh o thegepppanel along said fine

i ncl udes. el ast onek| . &ebdhd e-relievin
of wiPdd ¥ PER TRNGH ol BPSTsEpbyifioh 5t llBetdhd gpen ayerpresure-releving
pospitg@ﬁlExtlo its closed position upon relfi efhof prlessuri.

: pl osi on vent apparatus as set r in.clai . ,

wher ei n 18- pr ob¥RIQ8I0R ERLARPAZAPS 9F FY fggf‘ dn \9&5’?1 @é’ﬁtﬁfﬁ’m the vent panel
hasSAtd ofi BB cRSkAgPi votal Iy mounted on the support

unit, releasable connectors for securing the frane to

the support unit, said frane and the vent panel being

pi votal into disposition allow ng inspection of the

outl et thereunder. 17. Explosion vent apparatus as set

forth in claiml1l, wherein said vent panel is provided

with a series of slits defining a line thereof renote

fromsaid structure and presenting
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a line of weakness al ong the vent panel for bending

nmovenent of the vent panel along said |line of weakness
wok@n/18asvi ng fromthe cl osed position to sai d BEDOR07/060392

open overpressure-relieving position. 18. Expl osion

vent apparatus as set forth in claim1l1l, wherein the

vent panel has a central bul ged section.19. Expl osion

vent apparatus conprising: a vegmt support unit adapted

to be positioned over the outlet of an area to be

pr ot ect edof r orE:@loNVE VPfiteppuruLadpiiding, sai d support

unit defining a_vent opening aligned with the outlet;

5 o2 Vertsupape|unyt adspiad & bropperiaeneshowss the grilet ?‘ﬁarharea to be protected

cl osed pg%hggggV%59 LR LARigut | et, said panel being

pi votal fromsaid closed position to an open

oV edaid egsoreanie deBringg yeos bperong alipued withdheiputieth t he

unit connected tq the vent panel. naintaining,.the vent .

par T RatRE P BlY P e o Rit b Ciqhes By on Diockilg the outte, said

Struct ur gaRaihLPRLAN RNt Saidlcldred Povidiohng affopbh@vuhéssure-relieving

panel through a sufficient displacement away from said

cl osed posfitioshanth an open over pressure-relieving

posi.tion u ] [ I¢ ' ;

{nev skt ity GPf cbiftetgothe e BARDRLERRAA G BAO! R banel in the closed

rupture e@bsitioa thaedf,panel , said vent panel further

bei ng operable to return to_ the clased _position . o

{ herB PP UER PABEseRIekia e SlIOTRINOREE PG KeljrPans] fhrough  sufficient

overpres %%tp?a&ﬁfé‘iillit B{NQ&‘ frof® saifPed L8 IpRBit AN afRipehdvefpressure-relieving

as set forth in claim 19, wherein said structure

i ncl udes pasitﬂoga@pn@pgli@Q;bm@fmpmgmrcqsnm agsistte \y:nt panel to relieve the

mai ntai ns_the vent pan i h 0 | LAY ent panel further bei

t her eof , “¥SIFI°F°4E° Egﬁlb)g]{néu v eeﬁ?%gleo?el%g r?tg ggl itS!rlll(E'll ent panel further being
di sposi t iopBrablctd dehah td eesélosed musitien thieseof bsdké srid outlet upon relief
the tab conponent when an Qverpressure is applied to

the vent Opanid ovesrresswap RBHpBnent 20 under goi ng
rupture when a@xpﬁﬂ_\ﬁggﬂrv%ﬁts s 884 rprie ed18i 1 D@ herein said structure
ie

magni tude 1s ap to t vent panel, allow ng the o
inclBs atlame bne abmovepdrientibghnamuil yphaiotaiesthe ventqangl ipplahiclosed position

BB B S e oA OBV ST RO TRbg0: efdes s cnercaon
the 38! @nibordhl WiRh &0 BPemedkutens! dpptisdaotthd Weavipagelataid tab component
| east two sections, one of the sections_ being q

undesgeing ryptareivhen apevarpEsHirs ef said predsigrminged @%%]%QF &yapplied to the vent
pan://aigl{llﬁ@\gx? ARt %e?%mg 0L ol dh £4iH 1R Dhent¥h84i& bPert PSsition for relieving
the overpressure condition.

21. Explosion vent apparatus as set forth in claim 20, wherein said tab
component includes a tab having at least two sections, one of the sections being of lesser width

than the other section.

22. Explosion vent apparatus as set forth in claim 21, wherein the width of
said one section of the tab component is variable to control the magnitude of the overpressure
applied to the vent panel required to effect rupture of all of the tab component.

23. Explosion vent apparatus as set forth in claim 20, wherein said tab
component includes a tab having two end sections and an intermediate section, the intermediate

section being of lesser width than the end sections.
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said one section of the tab conponent is variable to
control the magnitude of the overpressure applied to
wo be7agst7 panel required to effect rupture of ed1/U8£007/060392
the tab conponent. 23. Expl osion vent apparatus as set
forth in claim?20, wherein said tab 30 conponent
i ncludes a tab having two end sections and an
i nternedi ate section, the inte2dedi ate section being
of lesser wdth than the end sections.24. Expl osion
vent appanat uExgdosen véutrdpparatusdsaetf@th in/\d:ieine 20, Wiaerein is provided a

oo R ) R gt B RSP rartoperm

mm%%énttofrmé/eémrﬁan@f toldafl ¥RBhd BpBEpodifios BdlesLCONd Open
position thereof. 25. Explosion vent apparatus as set

forth in28l ai Fixplosiomsew apPREATE e &ortnirsclps ¢ wherein is PfOVlded a
n
s BB BRRSLPRUISE DaA0ER LA GRAPAREHs 90 s s coteivey
appﬁéﬂmp&ﬁste‘y‘mﬁdﬂr czmmssh%efdmaﬁn ﬂmweht [Seriet sﬁlf'eidnt taprevent the vent panel
prevent the vent panel from noving throug
frorgi gV e HERYER @ SAPHCBPER BbSHE SRFTLAPHORpNl an overpressure of said
pred&MhES Wg‘ﬁltgﬁe %ﬂn@s&ﬁ@ (e LSHEINSHi ¥R e Sdhd Eaﬁ’él
pressure 1s applied against 'the vent pane
Expl osi oﬁéventEmpamatvgst appagatts ansatifoith in Icmlm 2% wherein each of said
n, each nenbe
res DR RGP R ar Bt HB el e BRlR ksl D K Rlpoment and the van
pandl)Gthé hednvSiidksiPan®lrce b GakDRPriggs Ib\éﬂng adjustabfe $@idbntrol the amount of
springs being adjustable to contro] the anpunt of
ovepyessyFe thet ruist ha appicd tofhe ypH pang! beforsiepsning therers
before openi n%)zﬂ]ngvaeanpraFﬁiﬁé Qs Eé’cnfo‘t‘l‘ﬁnltn &Qj&@ﬁ@t Wherein is provided
as set forth in wherein is provid
meoimntsanemgeaigage‘dtﬂhe veutipanelfer regurningthe Veritqnancleto ifs alasgd position after
t he ve anel to jts osed 05|t|on 15
mOo YR t %f’e’%tﬂf’émﬁle{ﬁ’[ cgﬂ% n ?v TRLGSSPIE, 6%1ﬁevmg pOsition thereof.
OVer pr esgyr e- rtd18ybA eROfplatails 1416t ESih irSlairk}9| Ok is provided a
vent apparatus as set forth in claim19, wherein is
gasitopilirgithe Rraiheter QbtEivagt pAE! prits flosed PFitiphe vent
panel in,pts . ket i
appar at usbas gé )?p'ﬁg {?%8%1%4@?@%59%58% @?er? ﬂai\sﬁg? » wherein said gasket is
of [gaBkRid dreswfedtionhbgradignraisr secti onal configuration.
>0 30. Expl osion vent a ﬁaratus as se

orth in

19, wher éPn i EHIBYPRIFHIRFEIVE 3R gl {Orr{#‘gmo %’"ﬁ'&%g ﬁlerem is provided
hings Joli‘lﬁeé’tﬂ'f% orﬁ'@lﬂ%}glﬁ of & ent PR to HHRisuppbit ANitRUloWBAE Aanual pivoting of

pivoting of the vent panel through an arc allow n
the vmtuzﬂnd Hepegh a@ﬁrcballqmeg yiguabinspertiantef the eytlet and the area downstream
thm% wnstream t herefrom 31. Expl osi on vent apparat us
C ising: a vent support unit adapted to be
positi oned over the outlet of an area to be protected
froman overpressure condition, said support unit

defining a venl opening aligned with the outlet;



a vent panel pivotally nounted on said unit in a

cl osed position blocking the outlet, said panel being
w@eawot1ads1f rom sai d cl osed position to an open PCT/US2007/060392

overpressure-relieving position; and rupturable tab

structure connected between the vent panel and the

support unit maintaining the vent panel in the closed

position thereof until an over¥essure of

predeterm ned magnitude is applied to the pane

t hrough 3he oﬂi’bcbmsiorsmrﬂ appirastsrapotpristngdei ng or i ent ed

in disposition such t H t ension force are_exe

t e YR STPPOIE PO ARG 18P GUBI BESSUE EORfh fieth 1758 o be protected

t he vent gBangl ovdipRdalelcBad®ieh] et, said tab structure
resisting the tension forces until an over pressure of

S ufsmcb$mprtrmghqiqfuu@g Ryeabpipineag alisnadevisl tie o] to
ef f 2 é)lt %Hr%l 1\?ot?lfly %n%%ﬁle Ven%a'idjﬁﬁﬁ‘r %&'8?%& é(sﬂ?gﬁ Bldckl 1d¥%he outlet, said

ane
Over pr espanict belniggiivstgl frosi smmbﬁlosed position to an open overpressure-relieving

position; and

rupturable tab structure connected between the vent panel and the support unit
maintaining the vent panel in the closed position thereof until an overpressure of
predetermined magnitude is applied to the panel through the outlet,

said tab structure being oriented in disposition such that tension forces are exerted on the
tab structurc when an overpressure is applied to the vent panel through the outlet,
said tab structure resisting the tension forces until an overpressure of sufficient
magnitude is applied to the vent panel to effect rupture of the tab structure
thercby permitting pivotal movement of the vent panel to an open overpressure-

relieving position.



