Hl GH OVERPRESSURE VENT STRUCTURE HAVI NG SPRI NG STEEL RECLOSER PANEL
BACKGROUND OF THE | NVENTI ON 5Fi el d of the Invention The present
i nvention \R/Slzﬂﬁsﬁﬁﬂ&)? i nprovenents in vent apparatus forP&[%tz&%kég% a
confined space having a vent aperture for relief of an overpressure
condition. Conventional vent apparatus is especially useful for
covering relief openings in enclosures subject to rapid pressure
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uncontrol | ed conmbusti on events produci ng hi gh overpressures nay
occur. Vents of the typeBdéEROEADHAN&HE MAINTIMN i ncl udi ng a vent
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aperture of the prqotected area, and.that .includes reclqgser structure
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overpressure condition. The recloser structure includes a spring

st eel viesiellajves where ex@esioser viranetlladisambistion evends Hrodustigd shioye@rdssre
| ocation out of closing relationship to the vent aperture, but may

nove iﬂpgyggﬁ%sition cl osing the 25vent aperture foll ow ng openi ng of
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inherent resjlience of the spring steel. Advant ages of
r dé1 osi MEBVIEAPIRASHIMESA PYSIPIESSHIF cPPitions SYH 8RN cXPIOFIER Bl uggnplled fire,

openi ng,df st iﬂetRQ Mo dVBLYd VRAT thefb rdilRCliddBe excessive overpRldumd BAA pRReMing
reduction of the'ingress of air” and thereby oxygen, thus mtigating
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More particularly, the invention concerns high overpressure vent structure having a
20 pressure relief portion that is in closing relationship to the vent aperture of the protected area, and
that includes recloser structure for at least generally closing off the vent aperture in the event of
opening of the pressure of the vent unit under a preselected overpressure condition. The recloser
structure includes a spring steel vent aperture recloser panel that is normally maintained in a
location out of closing relationship to the vent aperture, but may move into a position closing the
25 vent aperture following opening of the pressure relief portion of the vent unit as a function of its
inherent resilience of the spring steel.
Advantages of reclosing of the vent aperture by the recloser structure after opening of the
primary vent unit include:
-climination or reduction of the ingress of air and thereby oxygen, thus mitigating the

30 effects of a secondary explosion if the protected area remained exposed to the surrounding

atmosphere via the vent opening;



at nosphere via the vent opening; prevention of continuation of
conbustion of process materials that could cause pernmanent danmage to
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reduction/elimnation of contam nation of the protected process zone.
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di sposugésgﬂlgtwlmt@qaﬁmlpg{y expl osion vent of this type is shown and
described in US Patent No. 20 6,070,365, wherein a rectangul ar
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a predetermined hi gh overpressure resultin from an explosion or a
f ast - breakhesgirfthe everall area of the vent, and oftentimes the provision of a series of spaced cross-
tabs overlying the line of weakness in predetermined relative dispositions.

An exemplary explosion vent of this type is shown and described in US Patent No.

20 6,070,365, wherein a rectangular pressure relicf panel is mounted in a frame adapted to be
secured across a pressure relief opening. The unitary relief panel is formed from a single sheet
of steel, stainless steel, Inconel, or other similar metal, and has a three-sided line of weakness
defined by a plurality of interrupted slits. The series of spaced rupture tabs positioned over the
line of weakness as shown in the 365 patent, must rupture before the relief area of the panel

25 gives away under a predetermined high overpressure resulting from an explosion or a fast-
burning fire.

US Patent No. 5,036,632 is another example of a conventional rectangular metal sheet
explosion vent that has a three-sided line of weakness defined by interrupted slits. A layer of
synthetic resin material or the like may be provided in covering relationship to the line of

30 - weakness slits: -Rupturable--taﬁs are also provided in the type of vent shéwn and described in the

*632 patent that nust break before the central section of the panel ruptures along the slit line to
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across the vent aperture in closing relationship thereto.

pressure relief portion of the vent unit opens when subject ed to a

presel ected overpressure k&R 8FeSHEAITRGFDN

It is conventional to provide apparatus for protecting a confined space having a vent

20 aperture for relief of an overpressure condition. Apparatus of this type includes a vent unit

having a pressure relief portion across the vent aperture in closing relationship thereto. The

pressure relief portion of the vent unit opens when subjected to a preselected overpressure in the
protected space.

This invention improves conventional vent apparatus for relieving high overpressure

25 conditions by the provision of recloser structure for at least generally closing off the vent aperture

in the event of opening of the pressure relief portion of the vent unit under a preselected

overpressure condition. The reclosure structure includes a resilient flexible spring steel panel

that in its normal state is of a configuration and in a position to at least substantially close the

vent aperture. The spring steel panel is bent away from and disposed in a location out of a

30 position substantially closing the vent aperture. Releasable mechanism engages the panel for

normally maintaining the panel in the location thereof out of closing relationship to the vent



This invention inproves conventional vent apparatus for relieving
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Figure 1 is a plan view of v havi n ent unit provided
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recl oser structure haV| ng a flexible spring steel panel bent away
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a g)arat us of Fi , Showi ng the flexible spring steel recloser panel
i E i ts ipgudes gwa@g—bg\@q}pggéglptmq)cﬂﬁvme forming a part of the releasable mechanism;

Fig. 2 is an essentially schematic side elevational view of the vent apparatus of Fig. 1,
showing the flexible spring steel recloser panel in its restrained bent position;

Fig. 3 is a schematic side elevational view of the vent apparatus of Figs. I and 2 showing
the spring steel panel in its vent aperture closing position after opening of the vent unit under a

-~

30 predetermined overpressure;



Fig. 3 is a schematic side elevational view of the vent apparatus of
Figs. 1 and 2 showing the spring steel panel in its vent aperture

cl osi ng po\%btzbtgﬂ.lﬂfo& er opening of the vent unit under gy 52007/068670
30predet erm ned overpressure; 5 Fig. 4 is a fragnentary

enl arged view of one of the panel-restraining nenbers that is
connected to the selectively rel easab$e nmechani sm Fig. 5is an
enl arged fragnentary view of a portion of the flexible spring steel
panel il | ustkigt4 g frdpmeamsany exlaiged wieivodf dnbef gepehelirestraoung wembers tilkee is

vent unit of the vent ar at . 6 is an enl arged,
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Libationship to a vent aperture of the structure. Franme el enent 12
typically have a box-defining |leg segnents 14 that are secured to

the protected @EAIsEDUSESCRIPTION WH PHRGREFERREDENBOIIMENNShi p t O
the vent aperture of the structure, while the flange segrrents 16 of
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I
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element 12 may typically have a box-defining leg segments 14 that are secured to the protected
area structure in surrounding aligned relationship to the vent aperture of the structure, while the
flange segments 16 of frame element 12 are unitary with and project outwardly from the
20 extremities of leg segments 14 remote from the protected area structure. It is to be understood
in this respect that the frame element 12 is exemplary only, and a number different components
may be provided for securing vent apparatus 10 on structure to be protected in alignment with
a respective vent aperture therefor.
A rectangular vent unit hold-down member 18 may be provided in overlying relationship
25 to the flange segments 16 of frame element 12. A series of threaded studs 20 secured to the outer
face of flange segments 16 and that extend through respective openings therefor in flange
segments 16, are provided, with associated hold-down nuts 22
A conventional, composite, laminated vent unit 24 is trapped between flange segments
16 and hold-down member 18 and has outer dimensions approximately equal to the peripheral

30 dimensions of flange segments 16 and hold-down member 18. Vent unit 24, as shown in Fig. 5,

may, for example, include a pair of vent panels 26 and 28 of stainless steel, Inconel, titanium,
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(r)m?/r) 1. 52319(1@)\ )n £ feé‘rg]éq ?tgengﬁsgﬁ..gﬁ@ 160 N 11111'1_!\/’51 I%T(glegsn 01? 485n228 IIan a(nd an

elongation (A80 mm%) 13-16; and EN10151 types having (a) a tensile strength of 1325 N/mm?,
30 a hardness of 403 HV, and an elongation (A80 mm%) A50:9; (b) a tensile strength of 1412-1428
N/mm?, a hardness of 429-431 HV, and an elongation (A80 mm®%) 1.2; ©) a tensile strength of



7 1397N mm a hardness of 423 HV, and an el ongati on (A80 mm?4 A50: 4;
(d) a tensile strength of 1410-1414 Nmm a hardness of 400-402 Hv,
and an el 80 mPH 1.4; and (e) a tensile str

1380- 1382 iﬁﬂwﬁgrdness of 441 HV, and an el ongation E géa%%$6ﬂ36-
18. 5An end marginal section 38a of recloser panel 38 is trapped

bet ween conponents conprising flange segnent 16a of franme el enment 12
and | eg portion 18a of hol d-down nenber 18. The studs 20 secured to
fl ange ﬂﬂjﬁﬂnﬂn 16kzardimeds o423 HY2 andwredmngatise(A86 nminafo¥ A5 ik y(d)ef ténsile strength

e O et IR 2ol %5 o BRIV B0 e ST 1400
remai ni RYsikQEEAGNS8R0.9B8T RELAS 8 halAREbr 48 H'¥, :REM elbibafon (R0dhh st 60N
away fromvent unit 24 and is of conti nuousl y curved configuration.
The segh®nt 38b' of curved section 38b adjacent marginal section 38a
recl oser reat t t
388 of sect |‘§12%§% na%glgld e %?n' §4a Sﬁ{e\éf&é{ an%f@ip 153851?%38 p@rfr%fg\r/%lelagaglggln%?s

engagenwntprmligfﬂah@esegﬁehtol% bfﬁaﬂeéleﬁ&nfla randmgmﬁhioyi 18R Hodd - e wagmbheer
latter in its bent confi uratlon as shown in %Hg out of closin
15 rel at¥-oRBhptds &0 pecareddptilengroreenie |G dnts é@l%c%@e@ fypply affix

el ongat 1%91 &%E%[ ?e%f?oﬂ @ bdcXReh Gﬁaﬁelt_‘v@ & AHhLE F;leifn@ﬁtel 20hd ﬁ&lﬂ %Wn n?t%ﬁaer % Itis

section 3 recl oser pan , opposite vent unit
pr ef er alol l;p astreed Sogubigt Anhdt abd semaieng secliomB 8k hf mf:loseeqnlamd &8 ipheglin3s.

i ded wit del.y- s i 42 t
oaBoar 1 GRS diRabten Wit Pl B o TR Ga R B Gof R b At
ext er nadfleyirved ERA6E IS den 14tk A Gecfidh 3 8Tk e cBdsr paBbIGEst ptediet A8 vAIBRKkhan

face of section 38b of recloser panel 38. Each of the studs 44a and
44b ext'@pENEYS pREMERES B pheciacBbof bar 40 A washer 46 is provided

on each stug44da, 421)@]4@15%959??% lflaler iy g 1ga éHt vith 1&%%‘3%%%199@&9

each stud 44a an | acen alner s ructur

i ncl udesranllehangdtieg toakkter mOits bant mfbmf@ngxtmarats shbwi lre Frgelzecas alblcésing
hani sm.39. . One end of cabl 0.is ed upan its

' §8p 5ORPHRAPR @ e e e W “ujard A i AR outpt bt e aed e

outer ndferFReceHUREREN! 3B o2 MRRNRL o'i%@@seﬁwa 4&%@8&@«&%@@@ haws

52 and 54 against end | oop 50a of cable . Simlarly, a cable

sect i orprefgragfy extends bpamialiedrbwirdh hﬁ§clase|1 pas! B d0 isporvidedsdibftwo
th t 44
i 1 ar BT RRER ARSI R AR HRBAR RecB I B MEG SR b R BAR e

cabl e sfeah bﬁﬁtéﬂalf)ﬁhﬁh&dfstm@m%alﬁ!mlﬂlalt srecidedad e@ ré0 28 of Rtes B ot e
portion of ca an be seen from Fi

fof exdfppsr P?‘P‘r‘i?’ fa%@% Eh‘fséﬁﬁ ap 9&%&5@%@% the it facsf bB’ngO:SSA

j oi ned \bhgalliendl ﬁ@@o@&ch kfdd aéasmu% bamcewt b 4B2A nftys i @A ortg each
generally tri angul ar relationship t he conponents such at the

r est r ai stidndftafapd g b edjacéne vashes Aﬁnﬁetaermj smrﬁctweélBos@udepan elonsésed sable 50

sanel - Jpnime {pEihd £REDISRERYER 8, (F P o ARl M Binct Rl RIS i
re-benta 1u§950a| 1h&6d trappBdbdiAeReCksBBovL aid W&ﬁdtlﬁmtﬁz AnGakk ButGlbRAPagbéthe

secures adj acent portions of cable section 50c. A device 66 isS

pROVi détPSh@r54§e\$@Fln4ﬁ@a1§ﬂéewWSB@&S%mché@g@ls@n%b@hSQ%ﬁﬁﬂﬂ@SO Dewlady, 66
may includg s?ctﬂ)H'SS o?Eétagﬁ%ﬂh&m%%Hﬁyh Tt%g%ﬂ&s&‘ o] sé‘l‘ég%t fs*&gbp %%%R@e%ﬁt e

to sever cab sectl on c at pol nt tween ‘cl anp
nuts and washers on stud 44b in a manner similar to the entrapment of cable loop 50a on stud

44a. The end of cable section 58 remote from stud 44b is connected to an intermediate portion
of cable 50 by cable clamp 60.
30 It can be seen from Fig. 1, for example, that the stretch 50b of cable 50 and cable section

58, joined by cable clamp 60, in association with bar 40, form a generally triangular relationship



A sensor 70 of conventional construction is preferably provided in
association wth frane elenent 12. Sensor 70 is operable to sense
openi ng of r ure relief portions 34 of vent 10 gﬂﬁﬁg

28 under éW%P§3@#§§ﬁ1ned over pressure. Sensor 70 may be o E?ﬁéﬁ&%%P
optical, magnetic, or severed wire type. An electrical signal is
generated by sensor 70 upon opening o8 the pressure relief portions
34 of vent panels 26 and 28 that controls operation of device 66 to
ef fect cfuht bogpafentahtlethsethe 'r&stralﬁmg fordé en tlchmtarmbitend ef tecloser pAiee! 38 is

severed, .the, i her lien recl gser anel auses the
panel t iRyl 1,56 Fﬁ%thﬁf?lé?u‘/ ﬂ‘e&ﬁ*’éghﬁmlw ?egre gser w865 he-out or rmost
15 extrem t yTifoui@mbQRIRE cRBHRLRA S6PSRIBR 581 rbfb\éﬁ‘tf b 1 88 iRPedRLE
menber 72 secured to the innernost surface of |eg segnent 14 opposite
mar gi nad capsemnitdn Bk ddmp 64 besyees agiaersf p@BODSt dfeablopedsigh SOanbdi vallcy 66 is
clos ing_th nt apertur e vent ls 26 a al o

503ar e Trbrirh &8 seBBFR P o, S0 ob S8Ic BTRRT 5 2nlRE: diafe Mot iRnEREE
nor mal | gnillGting WSt @Hal Blg| dpp et dlues taosdobeiaR, to 3sves ¢higeaddiea lshy ashpuint
in Fig. 3, as aresult of the violent forces inposed on the vent
20uni t ZAweRirGlap PQndefargl 6%4n over pressure condition in the protected
ar ea. pY

66 i s not act%gé?gggﬁgﬁggég%gca e @38 ﬁgfﬂ%@ﬁggHﬁa}bgg%m%$ﬁgﬁﬁ§h§
t he VEI’H]C]E@E neu rSenslmy 70 eéchmsahie mea&eﬂe dpénihgpf the prasciet eslrt pedots Ieof vent

i nt.erval ensi of op eni n res re rel Lef portions 34
g0 prRHES &5 TR An ST P B S Bl ET QORTE 6 SerEdr sy PLTe PR cabiae et

i nst al | atb QRS Wite t Xﬁ@tmﬁé?&.%ﬁ@q #8nal B ek @h8dSEsefior W@@pdlﬂﬁ)leﬁﬁ%ftﬁé pregsur e
36 and pivoting thereof into closing relationship to the vent

aper t urteligffpottivas p# of et panelt3oad g &hat prnjrolsepestenp!l deyice 46 tq offegt eusting
];)Ll\rlt?l iﬁ@?ﬁg aect%on afc. SR 11%%919% Flf;tCItIHEF ?@c%%%%gledh%gg’ﬁ*e{eﬁ ICO}GCI?CH é)f recloser

i nvent ipganeli 39 bﬁ!‘sésaﬂheq)ane’] t&ingsve ibtoathe pdsitian slelvacinr Biges, hadre dle nﬂmathmet
166 is used, as_a replacenent for device 6 t his instance,

obter SEHREHY °§6%9F°S§reli‘5‘t“fﬂoﬁ3 qugEesHT IRYRIdL- 1§i§t‘?g§3]fi‘t68]§éﬁ’°‘a %Eﬁ‘fH‘eé 1 the
spri ng-iRhassdsufNeRld: X SRER ]@6}5%%1%1%5\1%1?1‘3{ s‘%&:o”‘noj 8830k odel ganew}@ Bhereby
armature 174 is retracted agal nst orce of grln upon

recei visgstamiallg cisivgtthé gedt apermandhe veriakndls 8maseAs elongoyitht ﬁ.e/e# dopre
i??gwoha&?‘n%gl?% tzlglrr p silﬂog} 150l@uI fPan) ee(l)egg‘esl ggZ af[:’[l‘éo\},lrg i B%limalila 111 Su[a&%njt ﬂjf defh or meeclby

The al tRkHiah s \seitinabpNBrsabws inlliQ, Nhsk hi@ult avBatiotnt ﬁiﬂ@éﬂnpd&ecﬂ%@the&wt
differs fromvent apparatus 10 only in that the frame el enent 112,
véht urkingt 2fduring Friic @fanaysiPresae r"-oqulsona.méhedvpf%tﬁd awsaci r cul ar

configurati % Eé‘]%ﬁe%ﬁﬁus NARaP e B&cfa%éh%{}&#ﬂh the ééméé%ét 1@%opéch‘€£ted fo_sever

enbodi nent s i nvention. Qjeration of vent apparatus 11
essent icabley0 nm@thslahyeeﬁ@t tlhsng ofMbavénd apeoturefiygscloskr Faneh3G foed pm@dndxmmed

section. 150 ct.ed to, recl oser 138,. is severed b .

oui || otifR e ARt P il catby SEM S Eghs Msfs S o e smined
166, URREHQASITBBShATAMIRr SRMSHE, i1 skt iBKalSRIBRO6 vER: apPAWRN 80, relleibe \6iF €1
of the sonewhat narrower marginal section 138a of recloser panel 138

of5 appardess strugure BOSofpiMesng thereok o glosing seleioaaip fmthe ver appiyre loé the

NECcess apq'(yteélgd ARl ntakjlxl nlot 8&&1? H-%s R)ﬁlg L& ﬁjué) §e%¢5ndg,a&'ealn even longer time period if
desired by a particular customer.

In the alternate embodiment of the invention illustrated in Figs. 6 and 7, an electro-

mechanical device 166 is used as a replacement for device 66. In this instance, the outer segment

30 of section 150d of cable 150 is looped around a spring-biased, normally open armature 174 of

solenoid 176. When armature 174 is retracted against the force of spring 178 upon receiving an



138 upon rel ease thereof fromits nornmally restrained position, as
shown in Fig. 7. 10 CLAI Ms: 1. An apparatus for protecting a

confined spacgh@yipfd @ vent aperture for relief of an %SQP@,%?%%

condition and provided with a vent unit having a pressure rellie
portion across the vent aperture in closing relationship thereto and
t hat opens when subjected to a presel®cted overpressure in the
protected space, said apparatus including: recloser structure for at
| east geeericl b(ymmbm‘siigugﬂ 6Hi setser V& e lapet 30drof cable $ehé0nalﬁé)nﬁs refcassp énoing

of the ressure ti.on of the ynit under s

or esel ebF e prcbenballov Sheflost Pa of i e ot Berbrbng
flexible rechRsgfer@n@nt bh@hatid 110 §F MO LIRSt McRvi & 1E. Adiffers from vent
configuration and in a position to at |east substanti al | y cl ose the

vent apappruatus,10galydn hatthe Siemeglomsht bidi ngt piht24a ardreelpenrpaned 1 48 @pd&@ﬂ

vett aporelir e R AR R i b S oA, el

nor - mehpatatiti ofvaitApfgath el Orieakasially ma @:ﬁ'he asthesiavahtib6BRipON-7 in that cable
section 150, connected to recloser panel 138, is severed by guillotine mechanism or released by
a solenoid, similar to solenoid 166, upon command from a sensor such as sensor 70. However,
in view of the somewhat narrower marginal section 138a of recloser panel 138 of apparatus 110,

10 somewhat thicker spring steel material may be necessary to assure full closure of recloser panel

138 upon release thereof from its normally restrained position, as shown in Fig. 7.



t hereof out of closing relationship to the vent a ;
actuator connected to the rel easabloe mechani sm folroe;tc?trjgiiﬁgdt ﬁg
mechanismto rel ease the recloser panel for novenent as a function of
it inherent resilience fromsaid locatjon to said position thereof
substantially closing the vent apertuﬁg after the relief portion of
the vent unit has opened as a result of said preselected overpres-
sure in the protected area. 2. The apparatus of claim1, wherein
sai d confGlaelMSpace is provided with conponents defining the vent
aperture, said redo ser panel being provided with a marginal section
that i s adapt edli‘anb;qa;mwmnsefdrlpmwctibgﬁomﬁﬂeéﬁm“@@rha"é dyent aper -
E) ]lcjrg.pri ] 3.St‘el'bgn ﬁ:&tf@rfH]ieq‘IoﬁemolfﬂrpMSmebnondittbn@ui py¥er panel is
oai d reclgoser%danekyﬁlhlsaaégeflgiurll]lljﬁm\;mg adfeaiRé velidfpartiahmcBosswher ei n

fie vent apertire i L15siRg $HA1i08s1 b BRreto and that opens

when subjected to a preselected overpressure in the protected

space, said apparatus including:

recloser structure for at least generally closing off the vent
aperture in the event of opening of the pressure relief
portion of the vent unit under said preselected overpres-
sure,
said structure including a resilient flexible recloser panel
that in its normal state is of a configuration and in a
position to at least substantially close the vent aperture,

said recloser panel being bent away from and disposed ina
location out of the position thereof substantially closing
the vent aperture;

releasable mechanism engaging the recloser panel for nor-

mally maintaining the recloser panel in said location
thereof out of closing relationship to the vent aperture;
and

an actuator connected to the releasable mechanism for

actuating the mechanism to release the recloser panel for
movement as a function of it inherent resilience from
said location to said position thereof substantially clos-
ing the vent aperture after the relief portion of the vent
unit has opened as a result of said preselected overpres-
sure in the protected area.

2. The apparatus of claim 1, wherein said confined spaceis
provided with components defining the vent aperture, said
recloser panel being provided with a marginal section that is
adapted to be secured to a component adjacent the vent aper-
ture.

3. The apparatus of claim 1, wherein said recloser panel is
of spring steel material.

4. The apparatus of claim 3, wherein said recloser panel is
stainless spring steel.



11 5. The apparatus of claim3, wherein the difference between the
yield point and the tensile strength of the recloser panel is no nore
t han about 30% 6. The apparatus of claim 3, wherein the yield
point and tensile strength of the recl fser panel are at |east about
1200 N mm and about 1450 N nm respec vely. 7. The apparat us of
claim 3, wherein said recloser panel is 1.4310 stainless spring
steel. 8. The apparatus of claim 3, wherein said recl oser panel is
about 0.8 nmthick. 9. The apparatus of claim1, wherein is

provi ded conponents defining rtu.re sa recl oser panel
havi ng an |nner§D§[flesé’@Pi‘W%1dé¢)tcéfH“%0a hegetyy U tddgﬁ onent

-adj acent the benteeaaphetyield pointmnd ﬂﬁhéemplpahmlgﬁl@ﬁth@ﬂ‘%ﬁl%@' wher ei n

t he i nner nost Pgﬁ@lt]t;m ©bré e siehnd@%panel is essentially flat, said

recl oser panel” fengjdi ?graarugﬁff'tc'lélﬂ?gsb%& v gﬁ@ﬁi both1 lahat extends

awa fromtheln o ih
Theyappar at us’ "rﬁSﬂ@ Sé‘i%ilbo 10561 han Egﬁfj gtly curvgg sectl on of

the recl oser bHﬁJéIl pRd rhalt] ‘& PRt I8P SERRtY-t he flat i nner nost
section of greafeTheappatatusof dlanm B3y svhereini said iedesgrpanebis t he

recl oser panel 4¥\mPitginleRMprie dtosler nost segment . 12. The apparatus
of claiml, whe eagéﬁﬁ?ﬁlraﬁ & £AaBh S, WRRAEH 288 FA9bHAGRngt idl edst one

menber secured panel on the side t opposite the
vent apertur edb%‘ﬁ il ﬁEF structure connected to and extendi ng away
from the nenber 9. The 3pparesus o shainud, BHCKIA;iMPIOVIdGH SOBBP-sai d
actuator incl udes defitgng ceidopartaipesture wiid corlosartpanck hevig ner
structure froghtilRerBoRRtaicctiBARdapratprRObe eetigbdasa ¢haposehtoser panel

for returnto?a%eﬂ t"Ht ?gp[ﬁ ntlaIIy closing the vent aperture.
14. The apparaji ﬁ e1 alm ier e% ig vice mc%udes a
d ?@EPBW%B}C Elaior, ¥ 1'&% §8Vering the

guillotine blad
cable. 12  tiogofthereghpsr penel isessaudiahhy PFF Ra%let aj ner

stncture incl imdadmgakioatianduslyi chnvediseatipg thatextendsngiyani cal uni t
oper abl e upon f&ah ¢hé QABRIbst edtR)ersthetiateagalleanechaniéin. The appar at us
of claim 14, whejeifleSabd HAL bilctaith 58] 1Rk&n the continuously
curved section of the recloser panel includes a segment adja-
cent the flat innermost section of greater curvature than the
remaining segment of the recloser panel remote from the
innermost segment.
12. The apparatus of clalm 1, wherein said releasable
mechanism includes at least one member secured to the
recloser panel on the side thereof opposite the vent aperture,
and retainer structure connected to and extending away from
the member.
13. The apparatus of claim 12, wherein sald actnator
includes a device operable to disconnect the retainer structure
! from the member upon command to release the recloser panel
for retum to its position substantially closing the vent aper-
fure. .
14. The apparatus of claim 13, wherein said device
includes a guillotine blade device operable upon said com-
mand for severing the cable.



17. The apparatus of claim 1, wherein is provided a sensor operable
to sense opening of the pressure relief portion of the vent unit
under a presel ected overpressure, said sensor being connected to said
actuator for detecting actuation of t r el easabl e nechani sm t her eby
all owi ng closing of the flexible recl 0ser panel. 18. The apparat us
of claim 17, wherein said sensor is operable to delay operation of
the actuator for a preselected tine interval. 19. The apparat us of
claim 18, wherein the delay interval of the sensor is selectively
vari abl e. 20._ An apparatus for protecting a confined space having
a vent apert ur 85t dneppppestuspf elaimst, prhsrein tieceiainer. giusai d

appar at us cofypre sichylesa wabie andisnidhdaypiceds telbaromechadcalcr oss the !

vent aperturalmmenqgcﬁlﬁ@%@ﬂﬁﬁm&@té@éle&@ﬂlb%bw nornal cl osing
rel ationship t%”ﬁ e\éﬁgérba%’se§ %'légn 1%&»%%&@5&%% &oigortion being

operable to e | ec erm ne over pressure in
the protecte gcg recl oser structure nmounted on_the vent unit for
at | east gener %F‘BBiirﬁﬁls(ﬁ ficlake 1y siheraipds prowded asgasdvent  of
openi ng of t bpembtes busanse eperingufithe presstire rediefpottiamof thender sai d

presel ect ed oest piieaBdera pestictbcsdd edrpr&ssune; sl Ms@r béigial | ent
‘;Lﬁij: glu(raa[ ?gb@ﬁﬁg@&%' sélgaéct'uﬁtdrtﬁ)rn t@@hlﬁt&gﬁ atich g}rgl ol ose the
vent aperture eled bé@n?ecﬁ%@fg ﬁéq%’ %Lq %bi%flﬂ %@&ﬂ ]énd di sposed

in a locati oﬁé‘ﬂ f e posi tion thereof substantially closing the
vent aperture; 3eﬂ@§s%\m?€aﬁ\§cﬂﬁﬁﬂ@m drigaghergin seid senssgeis panel for
normal |y mai operablatp tekyrgerasen of dne hcivat@afiod al meatleoredt her eof out
of closing rehad ipesAlp to the vent aperture; an 13 an actuator

d h
connected t OF L %;Oggér 5@&@941@?%&%%5 RAEARE UL Mg JFeehant sm to

PE" %ercfeoﬁt {'Br8R1%y posi tion thereof, as the
pressure relie APBATES {FPrPEAlNgnd FOnEned s PRGERAVIBE Bhe vent
aperture in wonj apetienivi r¢liafovke amnovesprasiere eohdidien psidel into said
di sposi tion sppstiantd@hpyisitigosi ng the vent aperture after the relief

portion of they %ﬂﬁuM‘ﬁhHaﬁt@é 19BeHeuARdAEESthE veht §ﬁérﬁu@r esel ect ed
overpressure i nnélpjehg{;ﬁge&gie sﬁfee?ehegg 0%1 Hencﬁﬁﬁf %)& of claim 20,

wherein said co fining the

vent aperture, srﬁll QRS R)ggr“ﬁa%ﬁ E s Hcpﬁ%‘&]l H SWCtH“ ¥imar gi nal
portion that is RBetignebcidg eperabim to en sdjeacerhiceted toet aperture.
22. The appar at usredéteghaned @0erpwssued m Hri protextedspacepanel is of

spring steel nwictdsedlstructuré3monhtedappathat wentofinit!fat Bt Jdastwher ei n sai d
recloser panel ignbrdifyQ15iAE W8T $E8Chperture in the event of
opening of the pressure relief portion of the vent unit
under said preselected overpressure,
said structure including a resilient flexible recloser panel
that in its normal state is of a configuration and in a
position to at least substantially close the vent aperture,
said recloser panel being bent away from and disposed ina
location out of the position thereof substantially closing
the vent aperture; '
releasable mechanism engaging the recloser panel for nor-
mally maintaining the recloser. panel in said location
thereof out of closing relationship to the vent aperture;
and

1on of
resilience f b




24. The apparatus of claim 22, wherein said recl oser panel is about

0.8 mm t hi ck. 25. The apparatus of claim 22, wherein said recl oser
panel is stainless spring steel. 26. The apparatus of claim 25,
wherein the difference between the yield point and the tensile
strength of the recloser panel is no re than about 30% 27. The

apparatus of claim 26, wherein the yield point and tensile strength
of the recl oser panel are at |east about 1200 N mm and about 1450
N nm respectively.

an actuator connected to ‘the releasable mechanism for
actuating the mechanism to release the recloser panel for
movement as a function of its resilience from said loca-
tion to said position thereof, as the pressure relief portion
of the vent unit is returned to the vent aperture in con-
junction with movement of the recloser panel into said
disposition substantially closing the vent aperture atter
the relief portion of the vent unit has opened as a result
of said preselected overpressure in the protected area.

21. The apparatus of claim 20, wherein said confined space
is provided with components defining the venl aperture, said
recloser panel being provided with a marginal portion that is
secured to the vent unit adjacent the vent aperture.

22. The apparatus of claim 20, whercin said recloser panel
is of spring steel material.

23. The apparatus of claim 22, wherein said recloser panel
is 1.4310 stainless stecl.

24. The apparatus of claim 22, wherein said recloscr panel
is about 0.8 mm thick.

25. The apparatus of claim 22, wherein said recloser panel
is stainless spring steel.

26. The apparatus of claim 25, wherein the difference
between the yield point and the tensile strength of the recloser
pancl is no more than about 30%.

27. The apparatus of claim 26, whercin the yield point and
tensile strength of the recloser panel are at least about 1200
N/mm? and about 1450 N/mm?, respectively.



