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The present invention relates generally to a pressure relief . deyj g May
be used with an electrical apparatus such as a transformaﬂ lhoﬁaﬁﬁggi
particularly, the present invention relates to a pressure relief valve for
closing a vent opening in a power transformer housing. The pressure relief
val ve includes gasket neans for effecting seals in planes that extend both
paral l el and normal to the axis of the vent opening and that maintains one
seal after the ot he?PRESSUREdHeIEF BEOMQE OViiTe ORE FPHECE IBASKETN Pressure
relief devices are cormmonly used with electrical apparatus and particularly
with high voltage transforners. Such transforners are usually in seal ed

housinqschmatFoE en contain a dielectric fluid. If, for exanple, the ,
pressu L he transforner housi ng should increase due to an increase
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venti n&,mkteﬁe pressure relief device closes to again seal the vent opening.
A typical pressure relief device as shown in U S. Pat. No. 4,676, 266
i ncl ud@ackgrowibidhe Inbastiont hat is fi xed about an opening in the transforner
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t wo gasket sAitppicd rassnregpliad deviee ge shewil i i) 1&g Pat. Wen# 66,266 éndudesadnbilarg i s a
cat ast paghihat i fired atoid ah Beenng tNiBe dadsibiraey Hoakig OA sty bhdedigalvangisik ng over
bot h having a depending skirt is urged down over the tubular base to close the opening. The design

of the device shown in the '266 Patent requires two gaskets between the valve disk and the

tubular base. One is a top gasket that lies in a seat formed on the end face of the tubular base.

This gasket seals against an under surface of the valve disk. A second gasket is a side gasket,

sometimes in the form of an O-ring or a flat annular gasket that is seated in a groove extending

about the periphery of the tubular base. This side gasket seals against the inner periphery of the

depending skirt and maintains a seal after the seal at the top gasket is broken.

A problem associated with the dual gasket arrangement as disclosed in the '266 Patent,

concerns the retention of the two gaskets in their respective seats during a venting event.

Venting is a catastrophic event and the volume and flow rate of the fluids passing over both

gaskets during such an event may be so great as to pull the gaskets from their respective seats.

in order to prevent the top gasket from being driven from its seat by the venting fluid, it typically

is locked in place with a mechanical locking ring. However, there has been no economic

mechanical way to secure the side gasket so it has either been left unsecured or an epoxy was

used fo fix the gasket in its seat. Neither solution is entirely satisfactory.

Accordingly, an object may be fo provide a pressure relief device having an improved
gasket arrangement.
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place. Summary of fliiesrlobBieeninad Be A bR\ ROpré@sufe FiiEfdevieNf whidfthé ARchssent
i nvention, there hgéBrOV|ded a pressure relief device for nmounting to an
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sai d degirG&ueaRRNis ficBBani¢al) sacwed ifplagd.t achabl e to said surface and
upstandi ng from about said vent opening; (b) a valve disk fitting over

said collar, said valve disk having a depending skirt with an inner
surfacesgmrﬁlé_}gaﬂ{hg%@ah% collar; (c) a spring urging said valve disk
towards sard colTar for closing said vent opening; and (d) a single gasket
having (i) an upsdorAy Bda RRE hégRt BﬁhéTFFh%bhﬂﬁvérﬁioﬁ, thbreSt provide@ & préSure |

ef fecti % a first seal between said valve disk and said collar in a first
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disk towards said collar for closing said vent opening; and (d) a single gasket having (i} an
upstanding portion terminating in a first surface for effecting a first seal between said valve
disk and said collar in a first plane and (ii) a radially extending portion terminating in an
outermost peripheral surface for effecting a second seal between said collar and skirt, said
second seal being in a plane generally perpendicular to the plane said first seal and said
outermost peripheral surface being arranged to maintain a wiping sealing contact with said

skirt inner surface after the breaking of said first seal.

According to a second aspect of the present invention, there is provided a
pressure relief device for mounting to an outer surface of a closed housing and about a vent
opening in the surface, said device comprising; (a) a collar attachable to said surface and
u'pstanding from about said vent opening; (b) a valve disk fitting over said collar, said valve disk
having a depending skirt surrounding said collar; (¢) a spring urging said valve disk towards said
collar for closing said vent opening; (d) a single gasket having a first surface for effecting a first

seal between said valve disk and said collar and a peripheral surface for effecting a second seal
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According to a second aspect of the present invention, there is provided a
pressure relief device for nounting to an outer surface of I i ng
and about a vent opening in the surface, said device conpr?kénafﬁgéﬂf
collar attachable to said surface and upstanding from about said vent
opening; (b) a valve disk fitting over said collar, said valve disk having
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rib up§%%ﬂging fromsaid end face, said end face and rib together defining
a seat Tor said gasket. According to a third aspect of the present
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gener al Pyfasgrsanpandingsaif solarasaid wiivesdiskibeina errapgad fagmerement axially toywsdcet
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isk axially towards said gasket to'seat said valve disk undersurface against said lip thereby

establishing a first seal in a plane generally parallel to the plane of said vent opening while

said gasket outer portion hears against the inner surface of said skirt to establish a second

seal in a plane generally normal to the plane of said vent opening; and (h) said first seal

defining a circular area of said under surface in communication with said vent opening that is

smaller than the fotal area of said under surface.

According to a fourth aspect of the present invention, there is provided a gasket
for a pressure relief device comprising a seal member having an upright portion including a
first planar surface for effecting a first seal in a first plane, and a radially extending portion
terminating'in an outermost peripheral surface for effecting a second seal, the outermost
peripheral surface being unsupported to provide a wiping seal in a second plane and the

peripheral surface circumscribing the first planar surface.
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smaller than the total area of said under surface. According to a fourth
aspect of the present invention, there is provided a gasket for a essure
relief device conprising a seal member having an upright pd%ﬁldhhkd&kﬁ%ing
a first planar surface for effecting a first seal in a first plane, and a
radially extending portion termnating in an outernost peripheral surface
for effecting a second seal, the outernost peripheral surface being
unsupported to provide a wi ping seal in a second plane and the peripheral
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anot her f@pbefheRBhting flifdse | s provided a pressure relief device for nmounting
to a housing for hernetically isolating electrical apparatus, the device

conprising: a) a collar attachable to a surface of the housing and about a

vent opening in H%ott%ﬂeﬂr%ﬁrmérﬁ%ér@'lé Bfovléﬁﬁta%?ééssﬂﬁe fdienadvize rethbanmg tH) a
valve disk fitting over the coll t he val ve di sk havi ng a dependi ng skirt
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the collar for clyesidngr &RRnMNBT a QS W ithdlhowirg AHH £bcufs k&t dpaMingSh fhef | I St
general ly planar "surface for effecti ng a first seal between the valve disk

and t he Sédf9eathe gollar yasiansingdram Hie sprigéeal | el to the plane of the vent

opening and a S%%I\%‘Hém%&e@% é&laﬂrﬂ%mﬂvé Bi8k REVihdH @eYerifind &t col | ar
for effecting a second seal between the collar and skirt in a plane

gener al BYTASIHARG thegolate pl ane of the vent opening, the second surface

bei ng arranged tc? bR rﬁéaﬂ‘lsrbr@néﬂ%' Vi S90hASy t%ér'@]stﬂliheco?l'éi for c@fsﬁ‘n@rthe @é?ﬁ
breaking of the first seal; e) aretaining ring for attaching t

gasket ©B®HR& coll ar.
d) a single gasket having a first generally planar surface for effecting a first seal

between the valve disk and the collar in a plane generally parallel to the plane of the vent
opening and a second surface extending around the periphery of the collar for effecting a
second seal between the collar and skirt in a plane generally normal to the plane of the vent
opening, the second surface being arranged to maintain a sealing contact with the skirt after
the breaking of the first seal; and

e) a retaining ring for attaching the gasket to the collar.

Description of the Drawings

Figure 1 is a vertical cross-sectional view of a pressure relief device of the present

invention shown mounted upon an enclosed housing of an electrical transformer;
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‘Descri ption of t he Draw ngs Figure 1is a vertical cross-sectional view of

a pressure relief device of the present invention shown J L%‘g}ﬁ'b
encl osed housing of an electrical transformer; 2b 16 JUU 2 % 57671

~PGCTI USO2%¥0b28fr67IFi gure 2 is a view partly br oken awnay ancbcmugyemszgn of a
portion of Figure 1 show ng the pressure relief device of the present
invention i.n a closed posjtion: and Figure 3 is a viewsimlar to Figure 2
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_ Sy end face 20 together define a seat for a gasket generally
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T BB Kol ARl ALY APHE FEGRE U B OB IRAGL iG] O
deperfd:vm’lj) tl;ktl lies 130 prameresiendinggentrallp pare il ta thel@anaTheofihdepesing fl4odie81 of
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© 20, iB¥endion.upstanding portion 36 that surr ounds and fits against the rib 24
and a’lr P F?t@eé d‘%} theexctoﬁgldﬁ a valve d1sk 28 that has a depending skirt 30 surroundmg the
20. '_ coﬂar 16. The under surface 31 of the valve disk is opposed to the rib 24. A bias means, such asd
B coil spnng 32, between the collar 16 and valve disk 28 is arranged to urge the valve dlsk towards
- the collar and the casket 26 so as to close the opening 14 as'shown in Figures 1 and 2.
‘ . As noted above the collar end face 20 and the rib 24 define a seat for the gasket. In. this _
' " respect, Flgure 2 shows the rrasket 26 as having a flat section 34 restmg on the collar end face 20,
25 -an upstandmc poruon 36 that surrounds and fits against the rib 24 and a lip 38 that extends _
: radlally mward over the. top of the rib. The upstandmg gasket portlon 36 is thicker than either the-
o ﬂat sectton or the lip.-Also, the portlon 40 of the gasket where the lip portion meroes with the -
upstaudmg portlon preferably hasa rounded internal comer that matches a rounded proﬁle ofthe -
.. outer edge of the nb 24. The rounded internal corner and the t}uckness of the upstandmg portlon
30 :add rigidity to resist the ﬂexmg of the 11p 38 up and off of the 1ib. :
_ - The gasket is preferably ﬁxed in its seat (on the end face 20 and agamst the rib 24) by a
N _i‘etammg ring 42. The Tetaining ring surrounds the upstandmg gasket pOl'thIl 36 and bears against -
. the flat section 34 of the gasket ‘The retaining ring is attached to the collar by any suitable .
o ‘.fasteners such as screws 44 Whlle a retaining ring 1s spreferred other arrangements for ﬁxmg :
35 E the gasket in place such as fasteners adhesives, snap rings or the like may be employed. These
L atranﬁements may attach the basket to the collar end face or to nb 24.
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' pr essure Nﬁtﬂnﬁh@f?z‘dve:&eh etapates from the gasket lip 38, the pressure within the housing is '
~ immediately communicated to the larger cn'cular area cont:tpnsmcr the entire under surface 3 lof

the valve disk out to the skirt 30. However even aﬂer the first seal at the gasket lip38is broken
5 K tbte outer portion 43 of the gasket mamtams a second seal by wiping agamst the 1 mner surface of
: 25 2 the skirt 30 as the valve disk MOVES away from the gasket Matntatnmg this second seal aﬂer the
. first seal is broken momentanly prevents venting of the fluids. This eontamment of the pressure

o under the entire area 31 increases the openmg force on the valve disk and caises the valve disk to -
pop open breaking the seal between the. gasket outer portion 48 and the skirt along plane 52 as

: “ - shown in Figure 3. Gases and liquids w1tlnn the housmg Call DOW vent freely from the housmg

30 ) o Wl:ten the pressure within the housmg has fallen to a lower level, the bias of the coil -

- : g spnng 32 returns the valve disk to the posmon shown in thures 1 and 2. As the valve disk

-~ moves to its closed position, the outer portlon 48 of the gasket engages the skirt 30 and flexes

downwardly as it wipes along thei mner surface of the skit to reestabltsh the 51de seal along plane

- '52.The undersurface 31 of the valve d15k then contacts the 11p 38 to reestabhsh the top seal along

o35 plane 50. - -



overcome the bias of the coil spring 32 so the opening renmains closed.
However, should the pressure within the housing rise to a $@fU[§NeﬁE}Q§
high | evel, this higher pressure exerted on the inner circular area

over comeWOB&sKIas of the coil spring. This causes the vaterpUsizeks288 to
lift 20 fromthe gasket lip 38 breaking the seal between the valve disk and

t he gasket i When, t he_val ve di sk separates fromthe
gasket |i pﬁgépt%%éﬁ %Fé?@ﬂ?@y Eﬁﬂﬁn¥ﬁﬁsﬁgﬁ§ﬂ?ﬁﬁﬁh?eﬂpﬁﬂﬁﬁﬂ%ﬁ ughyhe epaming cat ed
to thédhba @a’tlvel}rlmghareloaﬂﬁa[‘hewmmtﬁtgIi@udshﬁsﬁg hdrssURE ehisketilip 8¢ enBheof the

| SZ'SS%Q%‘@*‘(’%‘R&R 50 byt by SRE 0 150 o Sonctbg acvetl e antiet n

secon?s sheain and the pt;engf ra@%@tfaﬁhethe rpasiet mJtsfmmepm‘veﬂS thdhéisokition ofthas the

| aft |
Vi SR RSBl ekl SR e MMl s Wb B RS R RA  «
cont aiPHHER gasket ttﬂ@uﬁﬁél% gFves thﬁwle gislsetcthe philityaloedfeslisenlsindus diffdrtie  openi ng
f or ceplafed Havinal a\/tﬁuﬂbstlﬁnﬁﬂ@e ﬁﬁ&%@ﬁl@t erH Bese gl?:}%& Ltigseate"?)? Qsﬂfgg breaki ng the -
dt Tt atong ol

seal between.the gasket out ortlon an ane 52 -as’:

s howrfr’]e?}laﬁf"&mn&a%g A FORATLH DS BAlPS h@Jidtlh phice hﬁﬁh@wa@% 2istnthe meehingr eel y
from pmﬁldslcmﬁshengb 28andVtergatite lip B@Sﬁlﬁs&o Whdhbt thet &1&1{@5 (tfgfhé Egtkgpt ﬁ -
Wer - 1 1 al v IS to e -
Rl U Tl BECAE800 She LilSurlid porkBl 183 T HE i‘iort'fes@égsqcﬁom 52" cl osed
posi-tirowides the upvataedmg@pmomnmlsa dégiebef dgiditeto esigefiesng repstsiveto 38k and

fl exesss &yggﬁ$' ggs it wipes along the inner surface of the skit 'to _
reestabllsh SI seal along plane 52. The under surface 31 of the valve

di sk t hen Eemthehonld brannresiaed thet teasesaty mmtmnectcm@maat itaintenged 85jepk ane
50. Mr@magu 12805 MR OB QS TR RETHLIS tgeata&p m@gﬂees%é Rigk! ve! y

|t|es of flulds Xpe Ied ghrou h
13 o6 P BereRyen Wtﬁegsaveﬁwa@slﬂ RS 48 oF'hg o BEwadiBoigabker
i b ?»ﬂamﬂdvhefﬁ&n ogasdbis mmmmeﬁcutvbm eftcrdisieed i ‘Bﬁdkéh' Atsgﬁbw%téﬁ&r (O | ¢ 84'-2' |
sea ver as as._.shown an use_of rin
to f asllf_%rlt\&t mc%é}%g? %@%@f yltsssggtt ?ﬁ%%%éﬁtﬁmteﬁgnﬁ Qetien i %SBFOW@O&agket -
f r omoif tles grshiet. perrmts thesgaslest persist disocgtiskisim § seattinder the faegosfatigs two _
gas k%ld%?? gfg%o uﬁleaﬂodé'abﬁfoésftxtegﬁé g(@%m%ﬁ:ﬁalﬁ%g {)jft%e L.0al gi ves the single gasket .

éhe abi | ect sea S. I.n Fanes. Having a unitary :
Qructure Vi eeserie %@Fﬂ@%ﬂE%d%@bmﬁeﬁmmhmaﬁéeamabw:a single mechanical -

means and no part of the gasket is held in place by friction alone. Also,

‘the matching profiles of the rib 24 and the gasket I|p 38 helps to anchor
- the upstandlng portlon 36 of the gasket SRR _



at i ve boJrlllé e

- 10 in place. The thickness of the upstandi ng porti gidmk
or the flat section 34 provides the upstandi ng por % (»\,., gf
rigidity to resist flexing responsive to. the flow of agre) ﬂgs
lip.  Thus it shoul d be appremaL%t,hat the present. i¥ 3

its intended objects in proviliitng 4 *pr eb‘b‘ﬁrglleﬁ?bf 'évr b -havi- ng'H art2 '
i nproved gasket arrangenent. The pressure relief 15 device of the present
i nventi 64Ei | i zes a unitary gasket struct ure to effect seals in two -

di fferent planes ' i S_na ned. e aft first. seal is
br oken. A si 2gl e 3}? Sglrll%rr re?rﬁig‘??esforrneq"ing g’nmtodlt%lddﬁb € ed?,ffgl@lml‘% its
‘seat. Thel shongh ecrft @aptingin the sugface,gﬁtdwvrducbﬂl tikiggconfiguration of the
gasket permts t he sket to resi st dlslocatlon %romlts seat under the
forces of high %P‘ggrta?a‘;hﬁ'? fp 38 irerce Pedvpatanging frave 2bais saidatenng pl anes of
t he gasgleetm%(:) Havi ng descri bed the invention in detail, what is clainmed as
new is 21055 5 - Clainms: 1. A pressure relief device for nounting to an
- outer surfack) of availffodleldﬁttmgsrvmgsmcha:tdlaabandtvahfe\mskthaengm depending ﬁertsurface
a collar attachable to said surface and '

said devn
~ upst and| ﬁga?lfa‘%l) 9%‘5?’%%%“ Gp#ming; b) a valve disk fitting over said
col lar, sai dyval ves;ﬁlingklrgia k@ vave 8RR AGHEs Sk édllarl’brtcllbsﬂ'% daft e SUT face

surroundlng said collar; c) a spring urging said valve disk: tomerds sai d
col | ar RSNG| %} ng sai d vent  opening; and d) a single gasket havi ng i) an
~upstandi ng rt| in a first surface for effecting a first
‘'seal  betwee ?d(}l%/%% al?glgnd said collar in a first plane and ii) a

radially ext endl ry apanpt;tanxhng pasrtmmeadnngttmgmﬁmﬁmusr&falwﬁr emﬁ:ctnmgﬁ@ﬁadt s&uir f ace
for effecti a second. se tween sai d col lar and skirt, said second seal
being in a %%Pﬁ?fdsﬁ‘gvdlvﬁlq?ika&grsﬂdﬁd Henip g rstplangeng| ane said first seal and
sai d outernost peji pharaly exéﬂ&béb@rtﬁﬁ't&ﬂnﬁ’a&ﬁg odt@ B% zﬁslﬁ‘f
sealing contact with said.skirt nner “surface after e’ break 1'ng of sa|d

: ";‘r st seal . for effecting a second seal between sald collar and skirt, said second seal bemg ma

: plane generally perpendrcular to the plane sard first seal and said outermost penpheral
iy surface being arranged to maintair a W1p1ng sealrng contact wrth sa1d sku’t 1nner
"surface after the breaklng of sard ﬂrst seal. _ _ _' _ '

2. A pressure relref device’ fcr mounting to an outer surface of a closed hous1ng :

and about avent opemng in the su;rface said devrce compnsrng

' a)  acollar attachable to sard surface and upstandrng ﬁom about said vent
8 opening; - _
g 'b) - ‘; a valve dlsk ﬁttrng over sald collar sard valve disk havmg a dependmg skrrt |
e R surroundlng sald collar; _ ) A _
- :f:; . ' : '. c) ~a spring urglng sa1d valve d1sk towards sa1d collar for closmg said vent
- opening; R .
L d). a srngle gasket havmg a ﬁrst surface for effectmg a first seal between said

'. valve disk and sa1d collar and a penpheral surface for: effectmg a second seal between said
'.collar and skirt, sa1d penpheral surface bemg arranged to marntarn a seahng contact with said
| | skrrt after the breakrng of sa1d first seal and o | | |
: ) ' said collar havmg an end face and a nb upstandrng from said end face sard

o j end face and rrb together defnnng a seat for sa1d gasket L

3. A pressure rehef devrce as in Clarm 2 wherern sard gasket compnses
a) . a flat section restmg on sald end face |
6 3

) nt}rx:nrh PaY R Lol



2. A pressure relief device for mounting to an ou#t}é surface de%JI%%@ﬁ
sai

housi ng and about a vent opening  in the surface
a) a collar attachable to said surface and upstandi
openi ng; b) a val ve disk f|tt|ng over said. coIIar 3 )
dependi ng skirt surrounding sé&i & éel HarH & a”sbr”n*WUTgrddjs%Fd“W e,
di sk towards said collar_ for closing said vent openi ng; d) a single gasket
having a firgk suﬂtQ@@mﬁﬁﬁRﬂﬂ%&ﬁ¥%@nﬁngﬁﬁéﬂbsﬁﬂl between said valve disk
and said col e g a second seal

bet ween sai dé col ?gP g&hg r%gﬁyslg‘l% daogltglrih%erpaysgﬁlﬂqce bei ng arranged to
"maintain a seallng cont act mnth sai d sklrt after the breaking of said.
first seal; % sai d c Jhavin an end face and a rjb upstanding from :

said end fac Presgwg r?seé esﬁeasr lpgye iedrdingt TeHIRGS Ang@faching sady g
gasket . gadketAo Qﬁr@%eﬂarewh&lehtesfaldjt%téirﬁﬁg Afg tsrm{aosécmr?sa%ﬁa%alm gasket
.conprises: a) at section resting on said end face; 6 Rckrttnrn nrvrrr
TLSPt V\Asumqmndes)axchupaasdmmm@ portion surrounding said rib; andc) alip
extending radially inward over the top of said lip. 4. A pressure relief.
device as in daim3 including a retaining ring attaching said .gasket to
said col | ar, s wher gipfessiatt telfeEtieditd Ain(Glkigh 3 SvheieaP@S elclaRssaf id | at section
and surrounds salg upstandi ng portion. 5. A pressure relief device as in
O ai- m JDRHedBEportia is areéteﬁese%bﬂthmes of ghes s Al prstion 8ns4id ligr eat er t han
“the thickness of either said flat section or said lip. 6. A pressure relief
device as in Caim3 wherein said upstanding portion and said lip nerge in
‘a rounded i rner . ehlgeessufe rehef)d@emasenﬁamﬂ wﬂermmzdag)stamdiﬂgqnommﬁt adder ei n
said rib. has a rounded .outer ge matching the profile of sai d rounded
i nner & lp@ergﬁnb?é’%?&F mr“EW‘ggF device as in Caim3 wherein said
perl pheral - surface is on an outer portion of said gasket flat section,

Sai d perl pheral surface bei ng in a chpl ng rel ationship
7. Apressure relief device asin a1m6 wherein said 1ib has a rounded outer

edge ru_atclung the proﬁle of said rounded inner edge.

8 _ A pressure rehef device as in Clatm 3 wherein said perlpheral surface is on an
outer portlon of sard gasket ﬂat seetlon said peripheral surface being in a wiping relationship

' Wlth the inner surface of satd sklrt to effect sa1d second seal

9. A pressu.re rehef device asin Claim 8 wherein said perlpheral surface effects

said second seal at a level below the plane of said first seal.

B 10 - A pressure relief 'de\‘/.ice as 1n Ciailrt 8 wherein: 7
| | ‘a) said valve drsk has an undersurface seated agalnst sald hp by the force of said _
spnng to effect sald ﬁrst seal o _ _ : _
| b)) said lip havmg an mner dlameter that estabhshes a first 01rcu1ar area smaller
' than the total area of sa1d undersurfaee and - _ ' |
<) sard ﬁrst crreular area bemg in communication with said vent 0penmg
- whereby sald valve dlsk separates from said hp when the pressure within the housrng that 1s

exerted on sa1d first crrcular area prov1des a foree that OVErcomes sa1d sprlng

o 11.,': A pressure rehef devrce as m Clamt 10 wherein the separatton of sa1d vaIve -

disk ﬁom sard l1p exposes the total area of sa1d valve disk under surface to the pressure '
o 7
L ldeeainen CHERT



with the inner surface of said skirt to effect said second se

pressure relief device as in Caim8 wherein sai era

effects. said second seal at a |evel beI ow t he pilaﬂ;'mss p

. 10. A pressure relief devi-ce a&am,a 1 F’? -2 11

an undersurface seated agai nst™ &ai'd’ I*t p*”btf“th 6f ce of

effect said first seal; Sé‘!fi said |lip having an inner dianmeter that

“est abl i ¥His saidfiopging and sifl pressarekeingmenntained yhan fepend @@hﬂlﬂdeﬂﬂéan@fhes ai d
under sug fy r I |on W th
o d venGEmeRRted by S8 Fuld 8o 6Af B qE SR RO o AR “nen < e

pressurﬂcmrtdsfsmdtgmkdndtmblyg)pmmg saldpr@m&etratifdém&al d first ci rcuI ar area.
'prOV| des a force that -overcones said spring. 11. A pressure relief device

. as in Claiml0 wherein the separation of said valve disk fromsaid lip

~exposes the jpotaly ﬁfe@ﬁr@feh@?&é%éé%\fﬁc%fﬁkﬁ WS Etsﬁl‘drc%ﬁﬁtehds% btebgle@f)@t%rsur e 7

. NS toi5 within said housing and said pressure belng contained hy sard

. second edgaiindenltingraisi gagket later portide andreaié retet patios avethargsweiddicsdledatyr f rom

‘sai d ga%ket until said skirt clears said flat section of said gasket

t her eby gpenl ng said pressure relief device. 12. A pressure relief device

.as in Claim8 wherein said collar has a bevel ed outer edge underlying said
gasket outer portion and said outer portion overhangs said bevel ed outer
edge. 13. Alfr esSupiessues felief deire @ mSlaim I@Jvehemlasald\ﬁeteépwtleaneﬂe@hler

- portionn spEheALPlS ardd ldad%taega%éé R pIBLAS b REMALERPARE aOT

- -mai nt'aini.ng.a W ping relations th fne § ace salcfsklrt as
sai d vaineesutfask oﬁmzéskltt(awamdyahredtsk&ﬁ@epaamardmmlawpmmoaalgainttlsmd 4. A
pressure relief device for nounting to an outer surface of a closed housing
and about a vent opening in said surface, said pressure relief device:

- conprising: 13) a&pi@dsh@rreﬁﬁide@fce%ﬂrﬁ&ﬁﬁgg% boSE Sl BP&@O Akt sai d
openi ng, sai d. col l'ar “having an end face; b) a rib upstanding . rom said.end

(Ppce; ‘end ghayhis ket opening in wid safage, said ﬂraﬁsereanbbfsinvmeumPngnsa| drib; d) said

f--asket hav' B9 2 {hs sataaaaéhastesa L0g sur@ac%%g aﬁ saa%%tatlg, salctco?lar

havmg an end face :

téﬂ,%}fé”ﬁé

k has

: b) arb upstandmg from sald end face;
c) - a gasket seated on said end face and sui'rounding said rib;
4 . said gasket havmg a flat section mcludlng an outer penpheral portlon

- extendmg rad1a11y from said collar end face; an upstandlng portlon surroundlng said rib and a
o hp extendmg radlally inward over the top of said r1b ' '
: o fe)_ - aretaining ring disposed agamst said gasket ﬂat section and surroundmg satd
o : upstandmg portton for attaching said gasket to sa1d end face
\_) R . ?',-f) o a valve dlsk having an under surface m facmg relattonshlp Wlth said lip and a
L dependmg sklrt havmg an mner perlpheral surface surroundmg said collar, said valve disk
' bemg arranged for movement axially towards and away from said collar end face with the
E mner penpheral surface of said sklrt belng 1n W1p1ng engagement with said gasket outer
L ;_‘.penpheral portlon ' ' L
' g) - bias means urging said valve disk axxally towards said Uasket to seat said
E va;ve disk undersurface agalnst sald lip thereby estabhshmg a ﬁrst sealina pla.ne generally-
I "paraﬂet to the plane of satd vent openmg whlle Sald gasket outer portion bears agalnst the
' "::f'"_._-,mner surface of said Skll't to establish a second seal ina plane generally normal to the plane '

o "of sa1d vent openmg, and
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+ extending radially fromsaid collar-end face, ap upstandl 9ﬂﬂﬁt
r nd

- surroundi ng Bhi d

surrounding said rib and a. |lip extending radi ;5
said rib; e) 'a retaining ring di sposed agai nst S and
surroundi ng said upstanding por;49h~&qp ?tbaeh|= end
face; f) a valve disk haV|ng an lndér“surtace in faCIng relatlonshlp W th

said lip and_a -dep d|n r.t haV| an inner eral surface
%‘f E %‘“%F‘\?E" € Frr B R ARt

~axi al yvscsvgss%n@daﬂns\gaumfs QuIRRkIGRL dopl a4 f £ Bnitirtshrbdre - i Nner
peripheral surface of "said skirt being i'n wping engagenent wth said

gasket outer perlpheral portion; g) bias nmeans urging said valve di'sk

axally Conaygs o8, aahtRute AR R BRSBTSl

said |ip theregby

1o the pl@nededyis@idd peiket @nerpaﬂ@hml poRtiGodrd ssssckeér paﬁpsérap@;rrﬁmmebears

agai nst the inner surface of said skirt to . establish a second seal in a
pl ane gbanes stiflpeypdpdhedect o the plane of said vent opening; .and 8 AMVENF 1Ffl

SHFFT _ 24 AN R::5 ~ ~: i,.&1j1l.. h) said first seal defining a circular:
area of said under surface in communication wth said vent opening that is.

smal | er thanlé.he Aanasumrrdsefdievrsaaﬂmﬂiaiarlfswhéxainesaidlg‘askex qutempsﬁp}reraiel i ef

g d 14 wh L] | e ' .
nder | yrTgoRma Bkt B ahe KRB iHaree B s arrudica 0 B4 ERFipher al
portion Spyesﬁonshemsﬁ héadifle ‘sﬂr@@hﬁ:ﬂgﬁhenl&mnﬁnﬁéa@éﬂérsﬁﬂcﬁrduﬁi afigvi ce as in’

Cl ai m 15 wherei n sai d gasket outer peripheral portion maintains a seal :
af t er tpredeasslaiferoe thateveseomses sidhins/le repvsisaidamphieatidsawayoliem anid sgdsket ||p

responsi ve to a housing pressure which, when communicated to said cnrcular
area produces a force that overcones sald bias to nmove said val ve disk

- away from said gas Igssket fb?apéesgmKeliefﬁehcacq@ﬂilﬁ&,sngaeseraeineﬁﬂbeﬂmmgemcorrpr| si ng
/amseal nepber havjn H ht po tlon ncludgqg firsy planar surface
, I -

S ef FEEIEHRPTHOR r%tﬁ agarpsuriage foF sifecting adirst sepldpdrstyplae: Bdi ng o
port i Or}a&@flﬂﬂ@ﬁdlﬁ@pbﬂﬁoﬁ@erﬁﬂﬁﬁﬁxmhn %Eﬂnﬁs%éﬂph%&'i fslﬁ@aﬁ:eff&r ef?et:ﬁ@é’ﬁ' ng a .

second seal, the outermost penpheral surface bemg unsupported to prov1de a w1p1ng seal mna

second plane and the perlpheral surface cncumscrlbmg the first planar surface

5. A gasket of claim 17 comprising; .
a flat section mcludmg the ﬁrst planar surface; -
_an upstandmg portion. connected to the ﬂat sectlon and _
a lip, connected to the upstandlng portlon extendmg ina dn'ectlon opp051te from the

flat section.

19.  The gssket of Clai_m'i g in which _’rhe upstanding portion is thicke_r.than the flat -

7‘ -_ * section.
20.  The gasket of clafi"m:l?' comprising a reinforcing nng embedded in the gasket. )

21 The gasket of Claun 17 in which the perlpheral surface 18 pcrpendrcular to the

'. ﬁrst planar surface

'. 22.  The pressure rehef dev1ce of C1a1rn 1 in n which the spnng is arranged ax1ally

- with respect fo the valve disk and the collar
| : fjﬁﬂf:ﬂfhr‘n A r——



- section including the first planat.surface;. an

second seal, the outernost peripheral surface being unsuppot} bd,j
a wWiping seal in a second plane and the periphgmal Fe '
the first planar surface. 18. A gasket of clai ffiebe

to the flat section; and a |ip,"&ofneef Bttt hetGpst BhdiRGr PbRESALE =
‘extending in a direction opposite fromthe flat section. 19. The gasket  of
Claim 18 in which the upstanding portion is thicker than the flat. section.

20. The gaskgf ofifd GldlulelreGOMMRY (e 0P 8130 "15h lilsfh(i’c‘f;hctihggirs.rt Iy rhg?ﬁlgfljﬁ X in the

gasket. 21. The gasket of Claim 17 in whi-ch the periphe ceis
per pendgeetadly pewlichte the plase ofghameant openifiace. 22. The pressure relief device
of aim1l in which the spring is arranged- axially wth respect to the
val ve disk and the collar. 9 %A MM ,;rn 46 JI NN-2905- 34P2816 23. The . -
pressure-relisef deeipressofe reliér ddvibe oNCIMith ¢ hin Wwibeehf thé Sdcos@dal liE€S a gl Pl ane
generally parallel to the plane of the vent -opening. 24. The pressure

rel ief HoglEngmatiahsveniepepmizeh the second seal lies in a plane
generally normal to the vent opening.. 25. The . pressure relief device of
Caim1l conprising a retaining ring attaching the gasket to the collar. QD

- 10 AMENDED -QMEEET The pre;sSure relief device of Claim 1 cc')mp;rising a retaining- ring attaching the.

gasket to the collar.
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