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30 the explosion vents to flex back and forth. For example, it is common practice to direct puises
of air against the face of a bag filter which collects dust thereon, to dislodge the particles from
the surface of the filter so that the particles thereby fall to a collection area below the filter bags.
This cleaning of the surface of the filter bags resuits in pressure differentials being created
within the bag house which result in pressure cycling of the protective vent. During such

35 pressure cycling, the vent panel undergoes in and out movement. Thus, expiosion vents must
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It is another object of the present invention to provide an expl osion vent
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reduces 3,1 encﬁyl ‘ the panel to prematurely open. The domed sections
al so pef qwetrﬁéesgy[ acM&d connectors to extend in the approxi mate direction

of | oading or opem l‘iagarﬁfthérl’tﬂ)jqwﬂﬁihe present mﬁnguma;brbo.ﬂe aadxpRsioh venf thexi ng
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t h20 enclvateriRe ventay elisigctb@ to\e 80rsp bLESdum pkessingl vacuum condi tions and thus
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drawi ng figures, wherein: c?ure 1is a plan view of an expl osi on vent

cgnstructed in ac chifurthes obigd BT fer inventiopriafie Pravideen GUPIRERD Ve thakls less
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the directiron of the a
is capable of withstanding a sngniﬁcantly higher number of pressure cycles without adversely

affecting the burst characteristics of the vent, than has been the case heretofore.
The present invention achieves these objects and other objects that become
30 evident from the description of the preferred embodiments of the invention herein by providing
an improved explosion vent for covering an opening in an enclosure such as a bag house. The
preferred explosion vent broadly includes a peripheral flange configured for attachment around
the opening of the enclosure, a pressure relief panel positioned within and hingedly connected
to the flange, and a plural_ity of connectors or burst tabs for joining the unhinged portion of the

35 panel to the flange. The pressure relief panel covers and substantially seals the opening when



Fig. 3 is an end elevational view of one end of the explosion vent jghen

renoved frem sames@ncl osure; Fig. 4 is an enlarged fragnent aPgTpISeEavRwitew of
t he explosion vent illustrating one 30 of the rupture tabs in dashed |ines;
Fig. b is a section view taken substantjally along line 5-b of Fig. 4) and
| ooki ng in the direction of the arrows; Fig. 6 is an enlarged fragnentary
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rupture tabs with % Recosdanssmithikampresrnt Buentandne eragsirg rgiehpanahistermedyvaln
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cor ner e’ ex 05|on vent usr at t he ‘'undersi de of the
rivets s bhdgsasttﬁen tttétaarrahpm thaéit tradoe amﬁbrmlypmmmtbutemmrmetmblcpnbex:torhevhﬁent ;
Fig. 10,is an enl ar ment ar ct| Vi ew ugh _one of the
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accor dance with a second preferred enbodi nent of the invention showed
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enclosure; Fig. 12 is an enlarged fragnentary plan view of a part of the
panel ofpRIBiTEe eixgyition iobieadieg or opdningsy thetAangy. tTms donfguratfonvediaes 4 flsxingeen
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LS pane® Wi enelions o e Line sk ieeuhe BhofRe M BPeRo i Rt Bhee,
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BRIEF DESCRIPTION OF THE DRAWING FIGURES
A preferred embodiment of the present invention is described in detail below with
20 reference to the attached drawing figures, wherein:
Figure 1 is a plan view of an explosion vent constructed in accordance with a first
preferred embodiment of the invention shown attached over an opening in an enclosure and
! illustrated with parts broken away to more clearly show the attachment of the explosion vent
to the enclosure;
25 Fig. 2 is a fragmentary sectional view of the explosion vent taken substantially
along line 2-2 of Fig. 1, and looking in the direction of the arrows;
Fig. 3 is an end elevational view of one end of the explosion vent shown
removed from the enclosure;
Fig. 4 is an enlarged fragmentary plan view of the explosion vent illustrating one
30 of the rupture tabs in dashed lines;
Fig. & is a section view taken substantially along line 5-5 of Fig. 4, and looking
in the direction of the amows;
Fig. 6 is an enlarged fragmentary rear view of the explosion vent with the rupture
tab and support tab therefor removed and illustrating the openings in the vent panel for

35 receiving fasteners that secure a respective rupture tab and support tab to the vent panel;
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portion and flange portion of the explosion vent; Fig. 7 5is an enlarged
f ragment ar yWerese gect i onal view taken al ong line 15-15 of Fi gl /USA"~ 27%50Fi g.
16 is a plan view of a third enbodi nent of the invention which is of
overall circular configuration and utiliszes rupture tabs and support tabs
for connecting the central panel of the explosion vent to the flange
portion thereof thai; aneaseRblft iBnleh8ry HBt YE & #R5.@Rd ﬁ‘JQrH(?Istté Sonef
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Fig. 17 is a horizontal cross-sectional view taken substantially along the line 17-

30 17 of Fig. 16 and looking the direction of the arrows.
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A trapezoi dal - shaped support tab 29 (Fig. 8) is provided in ovelria%ngm
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subjected to a pressure build-up. This prevents some of the connectors from prematurely

30 breaking as a result of a "domino effect” and insures that the panel consistently opens at a
selected burst pressure rating and pressure as described in more detail below.

In preferred forms, the domed sections 46, 48, 50, 52 and the bridges 54, 56,

58 extend generally transversely from the hinge 22. The bridges are the most rigid portion of

the panel; therefore, this orientation further strengthens and stiffens the panel and prevents the

35 panel from flexing or bending while opening.
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range of about 0.040 1o about 0.1 inch. In the case of the illustrative vent panel that is 18 x 24

30 inches as described above, a rupture tab 21 having a thickness of 0.010 inch preferably is
provided with a filament 27 width dimension of about 0.040 inch. The cross-sectional
dimension of each filament 27 is chosen to obtain the desired burst characteristics of the panel.
Atrapezoidal-shaped supporttab 29 (Fig. 8) is provided in overlying relationship

to each of the generally triangular body sections 23 of each of the rupture tabs 21. Again the

35 support tabs 29 are preferably fabricated of Inconel, or of Series 300 stainless steel as alluded
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above may be fabricated to operate and 20 open at a |arge range of
differential pressures relative to atnospheric pressure. As an exanple
only, explosion vents nay be constructed in accordance with the concepts
hereof to operate and open at a differential pressure of fromabout 0.5 to
about 5 psi in the case of a vent having overall dinensions of about 44 in.
by 69 |n from about 1 5 to about 5 p5| dlfferentlal pressure in the
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t he expl osion vent 10 of the first enbodi nent of the invention; therefore,
conponent s @ dohes7expl osi on vent 10a that are simlar to theycnnﬁmmeﬂﬁs of
vent 10 are identified by the sane numerals followed by an "a"j7Ag] et
illustrated in Fig. 8, the explosion venp 10a broadly |ncludes a peri pheral
35 flange 16a or rimeconfigured for attachment around the openlng 12a of an
encl osure 14a and ure relief panel

es
posi tioned wthin Aﬁ&dﬂméﬁéﬁﬁf%ﬁWEW%¥éﬁﬁP8P&W335V8H6€80?H8r F@QgﬂF@938llef
panel i net tdesariel BURakENG RfatidfMiSh HEGH 2NN &iso iA%Rer piRreiRdAsBNE the
i nterconnecting bridges 54a, 56a, 58a identical to the ones described
above. Thédcﬁérdnemﬁ@?%rww dRGecUBE BfREPpTiNS saneedia| 9P tsaprilel. 18dvaatageously,
pref erablyy i
O her oul'EAtFORER: a2l CoHREY b PGy OfLche 3Rl oL 81 Ger PEES 1B
upper mapgmafi amfoss lsm zfamejugabmmme Mh@mjdlrtahed@amwemfp@n;seferrebtslesrtrrg agdotve\zer , .
unli ke the ven the fi e invention, expl osi on
Vent " 10aT8 e TBorlntRe gitEhTD FoOp e hraditd RLBHTaRES b Ierd ZHBHTE 15
t hat repls@rﬁiéi:etch@hé);blér‘%l trad mickBesf oftiesdrby sbatREbes BERe@but Aemihawestben. 10
Specifically) a hole 110 is cut through the upper |left corner of the panel,

a pair of Dé’\éj”éﬁfbrﬁ“%ﬁ?’é’@‘ylEzeﬁ‘lf@aafﬁﬁ”@ﬁtalspmheqWéh‘??v@lp%(ﬁ“ﬁﬁc%@“f‘ﬁéeﬂ”eft
si de mar | I t RLqugh
The | owel T Sr Sariee0g) oAl b A SleAREBhelEndRe bty K2 #1 sy, A
12410126, fuatier EX8MEGD eartwduentt he clgtorméne teatieg algamgrmay bt a h@fqmzanaélmemb@ct ly
beI ow t he I. 56a air_.of acen no h re

t throuaﬁ'h %g@i snv% ecuréd %QR%B&}]%P suqac[e D(’%q#\ o%rei?ie gé%f%‘é@%%cﬁ
h | es 136:;rb38ﬂmrseat zmjtastdbsaMbgdjl vbnhethmp@bfememkeamﬁgTabanraggnhtbemgobsmﬁbghl‘r:cxmfa t he
panel , andt cut tprough t he upper right corner of the panel.
The addi F?'Bﬁ%’”%'&q”e%x'ﬁ%ésé'ﬂéﬂﬂ' '"Yet ween hol es 110-14D are rivet hol es
descri bed below. A slit 142 is cut between holes 110 and 112, a slit 144 is

getween holes 114 20 and 116, a slit 146 is cut between hoI es 118 and
12(9 sW%TﬂlAlBATIQNCﬁE"D@%\B@F%I es 122 and 124, a slit 150 is cut between

holes 126 and 128, ﬁeﬁhét&llaﬁ:&?éftﬁ@@%%sné@v&iﬂﬁogﬁér"iﬁ@&éﬁm e ih3A eARbs k3834 a
slit 154 is cut between hol es 136, and a slit 156 is cut between

hol es 138 ke ilustyaterhia fHps. t1sarP4% TI‘§4V3”1Q[6he engosurg @djageryt the pariphpssof the
partially éﬁ@&gﬁélﬁd 8@&%%@1%%9%&& Qn 9 ir-AR, BTREHE ekiBhdiR aRRHEdadk8a

fromthe perlphera | ange . However, the rregi ons )25 between the pairs
of adj acewdsHid. e ﬂlﬁial mmnﬂhﬂplf@fQQS*" hmog a2urality #f spaced dwnigsi8isthethraveh Kot

Culyg Thepl‘é@@ﬁtovéreg\' O&Qﬁdg%fwb @Ecxg (?té“ir?e' ér’i:%/os%g LV?thY | I AIRD Y tﬂr@? grg\ﬁg%

al ong the unhinged perip aferve’ as in
connect osgewEIde@"etHa $Tan‘&ntT$le IB®esealsu endlthies saplerafiyraftspatedaoutvredp extendirabs

19 descr{hlg?gdeqpavgs 9§E)rf %Ia]; §f%ex$)le¥v§§n the enclosure is subjected to a

bui | d-up of pressure, essu exerts a force on the inside face of
the pressure reli efrmmlosibaaentﬂms p&m@ecun&dnmrm rho@nisf) @amet 84 18y pasitoeingo

theflla ce _the essure byilds u a pre-determn nit
the ¢ hi nPETERRERPES el PR ey HPTe S4B S < eiamanil Femepaneds dgmbier
ougar di Havan@¥ plurdity bhRoie)G4 SFAEE WAtR ﬁheuf%@t\! AbleH @2 ﬁshﬂerpﬂﬁﬂém&retr theV@Biintinae
bui |l d-up of pressure out of the enclosure, thus preventing or m nim zing

damage t BaFeSleAe 99str dhat Al gaversathiet §ense Ephadbel clempeenthBange agohaR ée'a‘i‘@B cut
through {dageRanginddmms Bg%lﬁélﬁzr‘é‘m&%'ﬂ%ig é%fscfrélé‘% B ivﬁ rﬂrﬁ}ytuné%}néé}? s LMSA

150, 152, 154, 156. R vet e i nserted rou e holes fromthe
i nside f g@@(et 98 may be placed between the enclosure wall and the mounting frame 84 and a gasketl

100 may be placed between the mounting frame and the flange 16 as illustrated in Fig. 2 to seal
30 the explosion vent 10 over the opening.

When the explosion vent 10 is installed, the pressure relief panel 18 covers and
substantially seals the opening 12 in the enclosure 14. As long as the enclosure is subjected
to normal operating pressures, the pressure relief panel remains in this closed position.

When the enclosure 14 is subjected fo a build-up of pressure, the pressure

35 exerts an outward force on the rear or interior face 36 of the pressure relief panel 18. The



1 .JU _ 1UU~ -14 of the panel so that the rivet heads 164 arz g@s Uw oned
‘on the i nside face of the pressure relief panel as best i |1 ustriat

Figs. 14 and 15. The rivets 162 provi de vacuum pressure support or
resi'stance for the panel. Specifically, when the enclosure is subjected to
vacuum pressure, the pressure relief panel 18a 5 is subjected to an inward
force that col.|. The e, t the nel
and pr everlE EhE B e S el ity PR B 6% PR
However, tdegersfiadk meignfuidd) tthe eif ifizngenef 21 bethel netise paisy baek o tlhéﬁih%t@ﬂmfart 0
t he forvvard bursting of the panel. Thus, the rivet heads allow the

expl osi on SeEARdary spEians 2§ ahinenabesenrarale fragk theif eorsspPading dianguipapalivhody 23.
pressure g
D cepar at o it G TRk HEHARE el Al el Rl bR RAEEn et I Bifiovind
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FIGS. 16-17 15 The, ex sion v, ustr in Figs. 16 and
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primarily dontrbine @wer al | configuration thereof. As can be seen fromthese
essentially schematic depictions) the vent_200 includes a circul ar panel
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j oi ned -t osla% @ABNGYE &M&Hiyaaaﬁ@&ﬂ@%e etdibﬁfo‘holfG thee®f, @}%‘Ne?sl 7@%95&{#‘;%
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rectiline r

206- 214 20] GESATEE 98 1 L cfithe, RIS cLKBinY o B BaE By FRANERN: g

t he sane mopiﬁregufrraisp@vaﬁlahmtsdﬁrrmdt wmvlsdhsbwst plze8$ur5@>f trE2yerdnd, while at the
bridges. 5 L bed .aboyv, " Q.. 212, 214
and " Sesoc APBITTaGEL Osaaes T Gnes R IR BRI B DB Ao A uaEheveg
bri dges leﬁsmjéctad ejunmg gseetyl \hryuepeﬁ;neriamabmahe rtr@r@maorpshiqnstzs dﬂmch of the
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224 for thesapai mlpr@@gr@mbuﬁ&ﬁtoce‘ﬂepmehmaafzpanél $®id @5t Ok Mri@dnm)fazag abgse
provided in the flange portion % 4 gg;rcﬁxent 200 to faC|I|tate22]E) ac nment of

the vent ©bhthe ey dFERDEIREAITTRN T 1% appihaidRe flameRLPoHPT rupture

facidoty tsh Deiskpatart®fa rblﬁsa@uwgégrrﬁeemsﬁh@élm Rh@SH@MoiteMhiteit phedlre
pressure event within the 3 nterior of glr otected encl osure

t he
fi | ament s ©¥98s 13t opetdHrBINWsSH AN §f the begltars A nof grert uglowarq bewdﬂ‘gz%z

WO SSI ~6~zfesEfofsorTilameft pokionsal7l @ eapiuhetbeREEmbliddor . | ANg Adsul hRe Raérel
202 to nove outwar dlé as such central portion sw ngs about hinge portion

2b6. Rupt lifeeotitad verd Janpneiciecrepged Géﬁtqoﬁ%ﬁquﬁﬁ%dﬂﬁj{cﬁ?%g’?’h@ farcee heing egried as
depi cted knel imenk péﬁlohgb?gfn Pﬂ!ﬂé‘ta‘ﬂy%%%ﬂw@%@ 2h I ARBId unall RnbRSPRE lirl R e
first preferred enbodi nent of the invention, are provided around the

per i #fet er esplogiohtvept. gEhesprovigionrf su@oonﬂasbﬂ%mrqystlm rqlatipnabl@éﬂmeu té@n@i@
are mount @9 a%’ﬁstzﬁeas%éncéﬁ AL RNt pBFtlogé( BY BFé&TP\ g@r eltdh | er
as described wth respect to rupture disc asse |es and easse I'es
219 funct iFan 8) melafonmsrtbe fiexraanit Ipy:rttohe 28 ane nasiniizEsdhe bedding adétsae$s fnrdels that
reference to enbl i 19.. It IS o be rst oo ure ta
osenbi | oonk” STERTHS B8 ip e e FBmaRs LR s R, bl b LK BresS e
mount ed orohdiGonstderhidiithbasxplogiontveat msebbjé&edwﬁuﬁﬁﬁ)@cleamng bethedsg fin@y. be, in

bridging relationship to a re? ective I|t 20 2D) and s mlar results |
obt athed so | ong as ANBNFERPLSH; e P%‘P éSFt@éPS&B ARd PHIgRS\RL. 2Ls 98t s
equi val entyféh %%ﬁeﬂb%‘h‘ SYSltYhA98eEd BRdndid Lﬂ%rﬂily d@p%\ﬁ?ed té‘a’il '&Pﬂhgrbufréﬁabs

i nvention has been described with reference to the preferred enbodi nent

i |1 ustrat 68 whentthe eaglosittdd igsubigates toirgpid pressyre bud-upt é‘alswaasesaﬁmfv@ltemts
may be enFEP!PgX \rﬂb;?f gﬁ?g}dpttﬁjr%'a? §seﬁ§?}8‘® tﬁee Erhgtlme SQQH& 1958% Eur@% erf%%nnélhl%

scope of
more consistently opens at a selected burst pressure level. This also prevents the burst tabs

35 from breaking in accordance with a "domino effect” described above.



recited in the clainms. Having thus described the preferred enbodi nent of
'the invention, what is clainmed as new and desired to be protectﬁijggrn
Letters Patent includes the follow ng: 20 ~7 .0 11 1. 7_UU2 - é %b970
PCTIL' S981? 7536 _ -1 W CLAIM 1. An exphosion vent for covering an
opening in an enclosure, said explosion vent conprising: a peripheral

prosaur o rel (o - paneh ST oRBEE it A SR SIBET 7 cONREL b a Boagiarete
flange forgieeves bhbasing ¢ Whshiagicl ld yarkab] Al Sdr@uepeRi ViguWREeSUEPRA rivets 72
encl osure is subjected to normal operating pressures and for shifting

out war dl y dausenihehranshtd ardited aseembliesrddgimayses P&#Wa'iyr&wtakh%@w@tﬁ@b&)w@mqﬁg
when the %%L?ﬁégt% Ibcfsa g@@bgﬁ%ﬁgaﬁ@ﬂ@iup@b% gx&f&g?& atdve nelhgfenélosure is c3{cledg

pre-determn urarity connectors for connectin
said 5ane|bett\me@apcbsfsht@ng&i muﬂ:uuocrﬁndgwned Thir plererdk itmgbwise tebisHeore pedrosturedy | S

subjected to the e-det erm ne ni tude ressur.e buil d-up for
perjm tti nd”g%?f'ﬁﬂ Bgrﬁénetgldatgypppg%%pgwe%th}ﬁpnpﬁ@cy@rgﬁ"e&a@pgopgqm@}Hr EXRAEMNg

the openi ngyHeR thgga@aqla%eh@n tﬁ@\‘cﬁw@foe&r?ééh&w el hefe! BARRaAMIPNE Bf EWhahid Y
of doned sections definin | east one 15 bridge therebetween for

sti f f eni ngPoskang Cﬁéﬁ‘ﬂal'VQ‘t%ﬂg nsdehumilesini fgsiglasce tperanig of dheceans 184 the series
CONNECt Or S W@ﬁf%%‘én%ﬂ%'z??ﬁ!&&résgﬁﬁ&m ﬁ?&t&‘é t£t9a§s|%?nbﬂ%§2ﬁjet erm ned magni tude

of pressure osion vent as set forth in claimi1,
wher 80n sai d peri phelﬁaNe\felrewnger\@nwmcowﬁwsﬁh@@mw@wmeﬂthefuqhanéﬁb%ﬂsemblies

| egral Iy ! ardoLLanya SinoLeahess, A el ANRATh Lalls3RRRALES Y

at) | east dne’s efinin sai ange
h| ngedl y domtheptheld 8seithdupatfeeting thesmrsd rétlr@m@ﬂne dxp[&siofb’hentebOpllhslhennryrenwhers
er pend cdNaPToAT B et areRpe 54 etk e BErEL SR Defte4E0E bR wiireror o rangl m
2, wher ei ngxRifiled BNBIRQOO ssgnmmstl rsé|st@ﬁc&lHQSH\ljstqffp(HdtbyOImSn\iB‘ts,Sl@éréb)i;inﬁt@laemg et
b esLhr 6 OGP BmACuUTOPEIe) o GTERGIOA o et Ve bt ThE AT PRAa ShaH Hie
wherei n S@xﬂlo@@'ﬁﬂfé@nt tUtSe gsmswsﬁ v@éselISJW\taUér% dubfpsteeiad fvb QLR BrdsRiredd UchCdEmIY
to said panel over said expl osion vent as set forth in claim

5, said pr*‘é?é‘éﬁﬁr\é/"'i’%l* ’%Ffob‘é%ﬁheﬁ’é{??'ﬁ %‘hoah“%’?&%F?%’atﬁé(ééuqfﬂ resithPaRelcat i on
with the interior ofjidieeRabRsvingd @xladBxpodi@iedl 10 @88triidled in accordance with

the embodiment of the invention described in detail above may be fabricated to operate and

20 open at a large range of differential pressures relative to atmospheric pressure. As an example
only, explosion vents may be constructed in accordance with the concepts hereof to operate

and open at a differential pressure of from about 0.5 to about 5 psi in the case of a vent having

)‘ overall dimensions of about 44 in. by 69 in., from about 1.5 to about 5 psi differential pressure
in the instance of a typical vent having dimensions of about 18 in. by 35 in., and a differential

25 pressure of about 1.5 to about & psi with respect to smaller vents which measure about 9 in.

by about 12 in.

EMBODIMENTS OF FIGS. 11-15

Figs. 11-15 illustrate an explosion vent 10a constructed in accordance with a

30 second preferred embodiment of the invention. The explosion vent 10a is nearly identical to
the explosion vent 10 of the first embodiment of the invention; therefore, components of the
explosion vent 10a that are similar to the components of vent 10 are identified by the same
numerals followed by an “a”.

As best illustrated in Fig. 8, the explosion vent 10a broadly includes a peripheral

35 flange 16a or rim configured for attachment around the opening 12a of an enclosure 14a and



I 1 J UL 20D2 _17_ conmuni cation vvi_t,lg_the exterior of the en%folgﬁlz[(}aﬂ,z
wherein said rupture tabs are configured for attachnent over said slit

al ong the exterior fface of said. paael,. 7. %’he eégl osi on vent as set forth
in clai M PESEYEIREET PERE! denpsiiopedmyinit gnémingegicammepiedds ibe atgports
positio I [ I r & r sha fti ' rgly
"ot he el odard Gark heltfs, B BRI 28 dpfed 3plons B N S8 SRNT Y
The explirisiconnaeinly Aisigseb44,doah58nidehtdandinesmied desaibethaghovessur e supports

conprising a plurality of"TTvers Inserted thr ough sai d panel and positioned
over said slit forTfﬁdg%'PB@@hfﬂW@1@%_@%3&?@&&%6‘ BHIS { Pegreipiclaredlyintearaly t he
eNc3 0S UFG MRtk REsiSd1E S RSMTR sl Sddti & P BirleP sGitabREMUID 8Ais @ of Qﬂwme .

| ocal i zed bending of"the rupture tab. 9. The explosion vent as set forth in
cl ai m 82 hihge ela denglihe vignes mangichl Hai phnelipbawievhicbthe parsaiogepsioe buestd
said fl e. 15 10.. The lQsion,vent as set,forth.in,claim?2) wh )
cach of FeRyeconRi g En{ToBR S G R iRa BLint R ey 1 e eBha o i Fon

a secondaf t fbedy Mealityonirsgaeesbnhbabef srammend 188 fHdh adpade thebliisd fabisoigding
the main bodg portion to the secondary body portion, said main body portion
bei ng s&ruiebemBotimenbahidr 1enbet-dgi ng rel ationship to said slit, and said
segpndary 20 body QQIdrcaly, Baid1 fEEWLEthré Ry HE upserabit b@rqéfﬁ@ﬁggéﬁé@égggsh' P

fromthe slit, said filarent portion being configured nge t r eak
upon bupkadiagerdfholase! Weettd aragst thepughdhe migpaineofighate side miacgin phibegenel o
shift o A} osur vVer ' .

encl osup el BEapehEibEgR BB G Wb BllePRert OSpBP SRR, ngivs o

expl osi edjacemthdies hzp, p22Vicda@6nanch128, $3paerdut trabughithevevdrynarginrafities pame hi p

to the i 0 ortion e .t amen tipn,of h.ryptur ab for
el nf or BTRGETRCy R Drshi= 38, $58 ot at o BB O Ry Ry R et shBlor

f diices ther lowgr pyleissne of yiod pargel,of pdihef akapdems holas Y61t 38 3tk dit.thrbbhgh é¢piniisi on
vent as_se rth jn.claimil, . said pressure relief panel. being of generally
ci v cut aPSBL G enl et ir wE RaReP S E MR e f NG PR AR o
t o a hi abeehehuehesdditiops @skur 60 srbwebetpase holasn d1Gasdlapaivephaeadeddibage.
13. An XIE' osion vent far covering an opening in an enclosure for venting
35 pres88PY build-up within the enclosure, said expl osion vent conprising:

i "1, 11JL 2002 woA sifn43 S-out betiveen doleB436ahd 418, aslis ek cof betwkeh hélayiing at

a@inchngnt 106 2 Rl ER seRlverriale | ReiBhul Rot e edcrrese s Tpadks
posi ti one4l, wistihi 50 klet bétavge hbles 126wadi1RE, A (sa1BabwnLis 2l etwesehdle 30 he

openi nga%qu:[ar\]glite‘lggliggu rb%tvivesensl'lljotf.seﬁ:&egnc} ?Bé?%kcrirglslito rigﬂc&i,ltrbqetween holes 138

and 140. The slits 142, 144, 146, 148, 150, 152, 154, 156 pariially separate the unhinged

‘ portion of the pressure relief panel 18a from the peripheral flange 16a. However, the regions

)25 between the pairs of adjacent holes 112,114; 116,118, 120,122; 124,126; and 128,130 are not

cut. The uncut regions define a plurality of thin filaments 158 spaced along the unhinged

periphery of the panel 18a that serve as integral connectors.
These filaments 158 serve the same function as the burst tabs 19 described
above. Specifically, when the enclosure is subjected to a build-up of pressure, the pressure
30 exerts a force on the inside face of the pressure relief panel 18a. The panel in turn transfers
this force to the filaments. Once the pressure builds up to a pre-determined magnitude, the thin
filaments break. This permits the pressure relief panel to shifl outwardly away from the
enclosure for uncovering the opening to vent the build-up of pressure out of the enclosure, thus

preventing or minimizing damage to the enclosure.

A plurality of spaced rivet holes 160 are also cut through the panel 18a along the
length of the slits 142, 144, 146, 148, 150, 152, 154, 156. Rivels 162 are inserted through
these holes from the inside face




pressures and for shifting away fromthe opening for exposing thejopgenyng
when the enclosure is subjected to a build-up of pressure of a

pre-determ ned magni tude; and a hinge for hingedly connecting said panel to
said flange; 10 a plurality of connectorsi4.or connecting said panel to said
fl ange and configured for breaking when the enclosure is subjected to the
pre- det er mopge déﬂgf‘é&iHQﬂhQﬁ O RSB M64 B pditidRed SRIHE iRLIGSRUE %f fh@lp\ &lsuRARf!
having a plurality of doned sections defining at |east one dge
therebetme@ﬁnﬂaﬁk&miﬂﬂ@nmﬂ©W@%g@1ﬁaﬁéﬂ5for more uniformy breaklng said 15

connect or's uhen the qicl GBI S0 5o SE05H Hl8-bhe, Al sadet S LSt TR e

of pressure build-up; Rcaam ure

posi ti oned speeificag whet thé eh@bsLpe R\eebfetiad td \hs@uDmmﬁésshf@meﬁ’dﬂesfshtd"@léf@mﬁéldBM
into the encl osure when the enclosure is su?daect ed to a _vacuum press 20
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extends gener 3! I Si ty-AS
et orth Pardand MERER iAol EeBShT ANoREP oukrss HerRERLES yetRh g
portions ofhadia fginhgbriosheldhe ofetmptaidetitaesidencat the Ifcawent !wrsimlgméﬁ‘:el ragel.
sai d peri pheral fIa eto aj e r | psSI

vent e sednroron PATERHF aak REIGIRGRY SouRaFl lsriPE TR B
tabs confi gucath fressat Eaﬂ’m&ahiﬁg Howseawithqa rerfoingithepgard! siwithouBBinka se'ﬁbmte
expl osion vent as s? rth in claim13, said vacuum pressure supports
conpri'si ng V&SYIMUERIS P?n f rivets inserted through said panel and positioned
aver said slit for preyenplosiont/eet W@ﬁnsﬁé]l@mrﬁthbfsbmgnaﬁh&@bd|tl’)éé)@ld%ldrhﬁént
encl osure when the enclosure is subjected to a vacuum pressure. 35 -

~l UL ~(~U?10 described abg¥ a>cpl osi on vent as set forth in claim17, sa| d
pressure relief panel having an inferior face in conmunication w t h the
inferior of the enclosure, wherein said rivets each include a rivet head,
wher ei n saEMBORIMENTBOFE F18SeA6dd t hr ough sai d panel so that said rivet
headsygare positionedy TR éx%slow @édt%oof%ﬂnuetiatra@% e 16 and-47 Jﬁ&swﬁ Qs on
vent as set forth in claim1/, said pressure relief” panel having

interior fasyioualysenehedembogimentias shaen inftias.i1ot0 mfmqrmemémpman@nﬂm@ﬂ@ﬂ i n
sald 1l Vel ;e agh Aseh UdReln fibihedttaden i SoldAR ol Rl Tneleft SAPRELEL o

t hr ough sar d panel so that said rivet heads are pos Ptloned on an exterior
face of t hergearglaneldP2J@vingiee asplas sertnhevad Hangesposiian FQrwirich is intearpi jeded to
wherein sa i t

21 The oxprcerta Sl SE0aR fos BRARE: 3he clel et o Bohd 202c et
havi ri2p 15 deblla stoaedf @ematmyawpwm@dsmomwc@e?wzm 2122Nhldfh@eeoap¢sd)lsy on
vent as se | r

general ly E:ei F’g{s}f el&n@niel%gﬁgrcéﬁleg?]%m ({%hﬁ??g%g gb %S&%%%Y %A%g?]ﬁéd f"fcmns
per pendi cuk@s-214 =ali dsducieged valley defining bridges 216- 220 are of essentially the same

) configuration as the domed sections 46, 48, 50, 52, and bridges 54, 56, 58 described above.
The domed sections 208, 210, 212, 214 and associated bridges 216, 218, 220 are preferably
25 oriented such that bridges 216-220 are in generally perpendicular relationship to the

longitudinal length of hinge portion 224.
In the embodiment illustrated in Fig. 17, the peripheral portion of panel 202 is
provided with an arcuate slit 222 having end segments 222a and 222b which terminate in
spaced relationship from one another. The adjacent ends 222a and 222b are spaced apart a
30 sufficient distance from one another to define a hinge portion 224 for the central segment 206
of panel 202,
A series of holes 228 are provided in the flange portion 204 of vent 200 to
facilitate attachment of the vent to a circular opening therefor provided in the wall of the facility
to be protected. Upon occurrence of an explosion or other high pressure event within the

35 interior of the protected enclosure, the filaments 226 all rupture substantially at the same time
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20 23. A rupture tab assenbly for use with an expl osi on vent halv{ ng _a
pressure r&Q¥PA6yane! surrounded by a peripheral flange wit RCHUSPYS26
partially separating the relief panel fromthe peripheral flange, the
rupture tab assenbly including: a body-i$ection for connection to at | east
one of the relief panel and the peripheral 25 flange; a breakaway section
for conngeminé eeraital b&ast ofane pohel UhE 1d BbiebuRan@l aaBdcH bdtRepd iR Edhgs
fl ange and being generally on an opposite side of the slit fromthe body
section; at&ﬁ’élhlagﬁap'ﬂ'@ﬂ/?@@nnect or filanent joining the body section to the
br eakavvay section X t is
"subjected to a presrs}%%)%q g%bqg§é %ﬂ{%r\ﬂ{ ﬁ“@gﬁﬁ%%ﬁ gg?%rﬁ% ér{gl;dp:t ure
tab asséntiigs. dst Osi@retﬁfoamd”ld&smrlbé@.lnrt'ieZﬁbwMM"Iﬂaseeﬂ.to ﬂtﬁmﬂrbbmiyfa&ﬁtanﬁmdmrpbi ses

ner uI ar body for, connection t: ere

S0t 8807 ane st FrasBiredsrast 15 BORTLs0 8 TR abh e SRAAD Hoch oNeuRH ses
a circuligp Rcembmvay1sefd inB0nkBonCORNGELIEPBaRE df &pReibh RReE 2bo i a@%met he
body section, breakaway section, and connector filanent are inte
formed, MBAMNEHRS @‘%ﬁ@ﬁé@g ith rEsRarbin nedwsrdisegssemiiligs 1] and e 2wan |'Q§f2
appr oxi r re tab
assenbl gggcgaogétégr% nﬁﬁ,' ﬁfplhé s@g% a%;%uegt@’ﬁ]tgérdy'&])&é iIa(ra|\"§”|hlnrgfezagrtﬁ:reatgEg%| {Ey@a
support tab for cdhrsemtheomctewemﬂtmve‘re m:bmré)wyamomhmw ]a@dzrﬁe ruphee rtabpture

t ab,assenbl S t for in c t he,_body. section c rises a
0 s G et Rl b LB It HoPuraliiety BrnE GRREcE BrebBr oS e
body sedhe @asé endyitre, éxplidging relst@inshipadt Rispéerstsippe ohobe, e sigilposistitoned
over the, slit, of the zg‘gl osion vent. 27. The rupture tab assenbl i/t as set

forth i PPHBEHF2ENIRR S 6 PRl BEPRIPISLO A4S ERts ey ValRar 1o tRRses | | t

in the expliosdpleseabéd rndbtangdoher fastener hole is spaced apart .fromthe
slit. 28. The rupture tab assenbly as set forth in claim 23, V\/nereln t he

body section is cdMieesdhg H‘VFHUPW Bp$ D AREFTIDRAWIh EETgTENEe tRde Prederred

br ek anaym Sk ANIbstratRNRARE @datid fgw ReréDREE lotdd ﬁgggquneeﬁentglﬁr?ayrﬂéot ure
tab assembly as set forth in claim23, wherein the body section, '

br eak andynRiexediapd substtiutione magahereio withpytaepatting frompihe srersiol the a\vehtmoasl on

near | y trgg;te%e}%@amﬁjsburstl ng direction of the relief panel.
.AS. A Ay. Af3y. A Ae. AYe. Ay. A A e. A Afy. AS. A3Y. A. . Ay. Au. Al . AN % AsY
*+ 147 =WV Having thus described the preferred embodiment of the invention, what is

claimed as new and desired to be protecied by Letters Patent includes the following:
20
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6. The explosion vent as set forth in claim 5, said pressure relief panel having

35 an interior face in communication with the interior of the enclosure and an exierior face in
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25 11. The explosion vent as set forth in claim 10, said explosion vent being

provided with a support tab in overlying relationship to the main body portion and the filament
portion of each rupture tab for reinforcing the filament portion against localized bending and

stress forces during pressure cycling of the explosion vent.

30 12. The explosion vent as set forth in claim 1, said pressure relief panel being
of generally circular configuration, with said bridge extending generally perpendicular to a

hinge between said pressure relief panel and said peripheral flange.

13. An explosion vent for covering an opening in an enclosure for venting

35 pressure build-up within the enclosure, said explosion vent comprising:
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bridge therebetween for stifiening said panel for more uniformly breaking said
15 connectors when the enclosure is subjected to the pre-determined magnitude
: of pressure build-up; and
a plurality of vacuum pressure supports positioned over said slit for preventing the panel
from shifting inwardly into the enclosure when the enclosure is subjected to a
vacuum pressure,
20
14. The explosion vent as set forth in claim 13, wherein said bridge extends

generally perpendicularly to said hinge.

15. The explosion vent as set forth in claim 13, wherein said connectors consist
25 of unslit portions of said single sheet of metal that define filaments connecting said peripheral

flange to said pressure relief panel.

16. The explosion vent as set forth in claim 13, wherein said connectors consist
of rupture tabs configured for attachment to said panel over said slit.
30
17. The explosion vent as set forth in claim 13, said vacuum pressure supports
comprising a plurality of rivets inserted through said panel and positioned over said siit for
preventing the panel from shifting inwardly into the enclosure when the enclosure is subjected

10 a vacuum pressure.
35



10° 109& () - 109%& ()-!9$10%& ()-!6 9$10%A8& ()-!LI$L10%& ()- 10" 10") | WaBEIhy
10" 3109%&' ()- 109&' ()- 109&' ()-y&L0%&' ()-S109%&' ()-!9%0% & ()-Mccta?E=!!
10" 1 #&109%&' ()-zY" 109%&' ()-F: 10%& ()-!t&" Lo ()-3&10%& ()-y 10%& ()-tbaBE=!!
10" 111 -19-

109&' () - &0#109&' ()-y. 10%&' ()-y+s109%& ()-*109%& ()-!&10%& ()-<5678dYNC!! 10!
10 10 10y, ; &10%& () - 0% egplosien 1@%Es c§tiatuola(n 1 T3akiyessure shntpmyNEVving
10°! &10% & .()-. . o L o

1200 & () = i5iiogiaes 17 sqmmmeion wiyYs driesory MsoRngqsyr IR sAiciyels each
Y109% & () ihotIf9aiitet n3i u0% et &Jid K H%irkiclibd thEQBh&a(d paXb D 185 9mid haBNAKR!
10" #8&10% & () - Fl "#10% & ()-F #10% & ()-! F#10% & () - g3l

10% & () - Praoositoed o g ByRicanfacepofitheBaedws & () - 3010% & ()-!'!

+&109' () - F(10% & () - F&#10% & () - Fl %#10% & ()- G "#$Pxnb@!

10" 11 0f &109%65& ()- 10° 10" 10°,; 10% & ()-

910% & ()-F 610% & (19 Ihg#L086i&) (§nt Pilseth@iti@ibin 07, lsb 10868 d NelieDiE0eB& V(Y-
NVd0% ; & () - 1096& ()-9 109B& () -, FL0%B& ()--h 0zXonb@! "109%6& ()-! 09F
L0oeok () DREIGoEeeIT SoTRY B eI ek B R (O DI Y 2o s

I L90&10%& i{Qude 4 dvel RAAYBHErdin safd AYSSre (nseked MB&h(Saidd M IMm& dald rf#t heads

10%& ()-~_@! 110%& ()-& Z10%& (l) -
are positioned on an exterior face of the panel.

10
20. The explosion vent as set forth in claim 19, wherein said rivets attach said

connectors to said panel and said flange.

21. The explosion vent as set forth in claim 13, said pressure relief panel having

15 four domed sections separated by three bridges.

22, The explosion vent as set forth in claim 13, said pressure relief panel being
of generally circular configuration, with said bridge extending generally perpendicular to said
hinge.

20

23. A rupture tab assembly for use with an explosion vent having a pressure

relief panel surrounded by a peripheral flange with a slit partially separating the relief panel from
} the peripheral flange, the rupture tab assembly including:

a body section for connection to at least one of the relief panel and the peripheral

25 flange;

a breakaway section for connection to at least one of the relief panel and the peripheral
flange and being generally on an opposite side of the slit from the body section;
and

a narrow connector filament joining the body section to the breakaway section and

30 being designed to break when the explosion vent is subjected to a pressure

buildup of predetermined magnitude.

24. The rupture tab assembly as set forth in claim 23, wherein:
the body section comprises a generally triangular body for connection to the relief

35 panel,
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10 26. The rupture tab assembly as set forth in claim 23, wherein the body section
comprises a plurality of fastener holes for receiving fasteners for connection of the body section

to the explosion vent, and at least one hole being positioned over the slit of the explosion vent.

27. The rupture tab assembly as set forth in claim 26, wherein two fastener
15 holes are located over the slit in the explosion vent and another fastener hole is spaced apart
from the slit.

28. The rupture tab assembly as set forth in claim 23, wherein the body section
is connected to the relief panel and the slit, and the breakaway section is connected to the

20 peripheral flange.
29. The rupture tab assembly as set forth in claim 23, wherein the body section,

the breakaway section, and the connector filament are oriented in a direction nearly the same

as a bursting direction of the relief panel.



