WD 2011/ 026172PCT/ AU2010/ 001118 FLANGE SEALI NG SYSTEM Thi s
application clains priority to and benefit of Australian Provisional Patent
Appl i cat iwo 2bi0/022009904213, fil ed Septenmber 3, 2009, encrlsatoiofoange
Sealing 5 Systent, the entire disclosure of which is hereby incorporated by
reference into the present disclosure. FIELD OF THE | NVENTI ON

The present invention relates to a flange sealing systemfor sealing the

fl anges of two adjoining pipes and relates particularly, though not
exclusively, to a 10 single sized gasket designed for nmultiple flange
standards. BACKGROUND TO THE | NVENTI ON In a wide variety of

I ndustries, including the f i ' and m neral processing
i ndustries, fluids are convgggﬁﬂéEggg?%gﬂﬁ%ggﬁgggagen stages within an

i ndustrial plant or process, or between the plant and end users. At every
15 point where one pipe joins another pipe, there is a flange connection to
permt the pipes tJhReapplicatsh tlgms peiorityt tparehbeyefityofbmidtealiandProvisionand
soneti mes by wel ding. Each flange connection requires a seallng systemto
ensur e a RatentApgligatiorsNal 20099042 h3 Hiled Septembes 3, 20@9.fenditiged SFlapge Seatng pri or
art sealing systemis the spiral -wound gasket 20Spi r al - nd gaskets are
forned f reypteMndbaentte ﬂﬁ§°'°§9’[ﬂ efawhighds pfﬁbé{ggcgrpg@ted Wi rgﬁerf-_g

together with % | er material such as graphite, TEFLON (Regi stered Trade
Mark), trRISPRH 5§B§§Fbs fibre, etc, to forma core. A constant tensile

force |s ﬁggbl@@lﬂ@fsg%,\tj-ﬁ%m ndi ng process to give the core an inherent

recovery under conpressive | oad. Both supported and
unsuppor t ed The present invention relates to a flange sealing system for sealing the
flanges of two adjoining pipes and relates particularly, though not exclusively, to a
10  single sized gasket designed for multiple flange standards.

BACKGROUND TO THE INVENTION

In a wide variety of industries, including the food processing, chemical
and mineral processing industries, fluids are conveyed via pipelines between stages
within an industrial plant or process, or between the plant and end users. At every

15 point where one pipe joins another pipe, there is a flange connection to permit the
pipes to be joined together, typically by bolts and nuts and sometimes by welding.
Each flange connection requires a sealing system to ensure a fluid-tight seal is
maintained between the flanges. A common prior art sealing system is the spiral-
wound gasket.

20 Spiral-wound gaskets are formed from a metal strip, typically stainless
steel, which is wound together with a filler material such as graphite, TEFLON
(Registered Trade Mark), treated asbestos fibre, etc, to form a core. A constant
tensile force is applied during the winding process to give the core an inherent
recovery force or resilience under compressive load. Both supported and unsupported

25 spiral-wound gaskets are common. A supported spiral-wound gasket is provided with



25 spiral -wound gaskets are common. A supported spiral -wound gasket is
provided with a solid outer netal ring which is used as a centering and
conpr essiw20om2610R devi ce. To further enhance the presgaraweatioogisef the
gasket a solid netal inner ring may al so be provided. There are many ot her
types of gaskets and flange sealing systens apart 5 from spiral -wound
gaskets. However there is a common problemw th these prior art sealing
systens. Each gasket or flange sealing systemnust be nanufactured to fit
or conply with the particular pressure class and/or flange standard
applicable to the pi pel i ne concerned. There are a nunber of international

flange s 5il §RAE

Nat i onalggp éardg{%? qNutE'gﬁ Aﬁﬁ}?a§%6teb§a|?m ese rﬁ%r%rgég)l odr% ISt an(?ards
(W) andTHaurtes féﬂﬁahé@tnet prbséare Natirvg OAhé [gabket aT86IRI Matal frifed rihg Gnayaldo
proliferation of products designed to fit each of the international flange
st andar dbe pecvidesl. | as the numerous pressure ratings of various pipelines.
Therefore in order_to provide adequate service and mai nt enance of pipelines
it is necessary f drhet® Afsamasy otheriynes qi9@&@@8.&&96&@09?@8@%%%@@&9&&s and

seal i S st? i ck Thi s ds consi der abl y
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nount ed &@mggl With anel pﬁﬂrmai}%gwresaéé@uﬁ@/otr mange Startharg! fHPEbabIE RoRhEVI de
sufficient support to the sealing elenent. One exanple of continuous

support pipelite tbecerhed UTHiere ene @ mlimberSefaihtengatieask danges stiewlardsbemiployedri ti sh
Patent 1,017,294 by Quinson. US Patent 1,896,795 by Kendal | discloses a
further ®ciding Bﬂtls@ Standang asérré’rmnerm@pbkatﬂ@labﬁtwtaédselnlshtglteNA@ISI) n this

i nstance, the centering ring is initially 25 f e#j hﬁ}lscont ousto
al | olPf1 éﬁﬁwsﬂiéﬁrﬂﬂ@@éﬁt??@a@? é#tsr)nta’TdSD?H@@F?% St'ltlH MBi rmp@g

s S o AR R R I
e o SUGEHL B SRR DR PR BrBined
ring ar eThQie'?@f@ int Sraef e&lpré\dde adequate service and maintenance of pipelines it is
necessary for companies to hold a huge inventory of spare gaskets and sealing
15 systems in stock. This adds considerably to the cost of maintenance and as well as
warehousing costs.
When using a centering ring to locate a sealing element relative to two
pipe end flanges fastened together, prior art configurations teach that the ring must be
mounted to fully and continuously surround the sealing element to provide sufficient
20 support to the sealing element. One example of continuous support about the
circumference of a Sealing Gasket is described in British Patent 1,017,294 by
Quinson.
US Patent 1,896,795 by Kendall discloses a further example of a sealing
element supported by a centering ring. In this instance, the centering ring is initially

25 formed to be discontinuous to allow flexing when the sealing element is inserted



5 elenment can no longer be readily renmoved so that the centering ring and
sealing elenent are discarded together once the sealing elenent is no

| onger i rnweuntizkbw2condition for sealing. VergaU2us/00ax1ent

6, 994, 356, di scl oses anot her exanple of a sealing el enent supported by a
surroundi ng centering ring. The centering ring is formed from 10 two

sem -circul ar sections which are joined about the sealing el enent by

wel ding the ends together. Simlarly to Kendall noted above, once the
sections of the centering ring are joined about the sealing elenent, the
sealing el ement can no |longer be readily renoved so that the centering ring

onger 1 il aRPBURDaeS b e EREF of The AEolilindS Frgodh5h BETPhe? e,
al . di sChQrtferdySIBgs ph6r FARESMERind ABARE I Rdisiion Wt‘!{?\ivégn ’tlféléﬁcﬁ If_’léri@es in

centering collar to be provided about which the sealing elenen

suppor t edrdehrto pud\ede suffipient suppugt tosmpintain desl céiterifg Rihgiim positipa aboaf thehe

seal ing el ement about the inner centering collar. The outer support ring is
di scont i sealing element in Megi Onee the gndswf theroenteriag dingediedoinednthensealing

seal i pg e} enent. 20 In ordereﬁt;g ade uatﬁg supgort t he sealing el enent,
Ruhe 8t &ICMeMLANe80 oRger bR readily rednihinahise asateriehfieg andosralinge

i nner col }Far rﬁnd t hat g aqri ng st ti’ﬁ caonpect ed bet':].weenlthe di sc nglect ed
ends of AP LEFHIPE PIRGCpPISE 1R SHPLL FFPCTIS PR mt'@&UBa ti on.
The spri : i is awkward to install and to maintain so that the
resul ti ngggg'g?rﬁc{grg%%r is costly and has a life which is WO

2011/ 026172PCT/ AU20giga0Us! Patdnit 16, 9941366, diBeloses bRBtHes kahtld®If 2t Sédlinghe
tension of the outer ring about the sealing el enent.

Ref er encetementsupported by arsutrousding eenferiog tringn Tdeecemteringoirdy isdormed fismr at i ve
purposes only and are not to be taken as an adm ssion that such prior art

i s pdPt &wosemisireanerrtigaaahich aiedeined gbouhthausaalingieleroentddswaldingthe
SUMVARY OF THE II\I\/EI\g_I The present invention was devel oped
with a vieB@s taghefi vmo@r'a teikamdat inoted a o8ea the gesiarisesh thaaentasingbe
used with. a w.de.range qf international, f|ange,.standards and pjpeline
pressure 1dtT g8 !”e%o%%%‘@rtﬁf’n?faﬂ'Bg o‘ﬂﬁmggbéb? S%a"f'ﬂeeqﬁmgggﬁ?nir}f{;léﬁg%ﬁet her e
IS provi ; [ y=Ta gl LEa | ' - Ral i be end
fl anges g%ha'tlgjr%'iln%?%g_s%ﬁgéésm]gg;é%%hﬁ%h@ﬁgggggmrIQ@yeW#g_&@ﬁggg?dﬁ% ange
seal i Ny YYie BB SEHNRG lefdréhit is no longer in suifdBleAEHNdtdN fﬁPéééth@. el enent between

the end flanges having first and second faces in sealing engagenment wth
respdétive ones ofUSheatent 1{832yt6 bg Rutee ebal. discloses a sealing member for
flanged joints which requires a centering collar to be provided about which the sealing
element is supported. An outer support ring is provided to maintain support of the
sealing element about the inner centering collar. The outer support ring is
discontinuous and is flexible to allow removal and replacement of the sealing element.
20 In order to adequately support the sealing element, Ruhe et al. teaches that the

sealing element must be mounted about the inner collar and that a spring must be

connected between the disconnected ends of the outer support ring prior to
placement in the mounted position. The spring construction is awkward to install and

to maintain so that the resulting sealing member is costly and has a life which is



15 provide a fluid-tight seal between the end flanges; and a centering ring
surroundi ng the annul ar sealing elenent so as to be arranged to | ocate the
seal i ng averentozskati ve to the fastened pi pe end fl ang®€T/AU2010/001118 t he
centering ring being discontinuous in a circunferential direction of the
centering ring between two ends of the centering ring which are

di sconnected 20 from one another in a nounted position between the pipe end
fl anges; an outer circunference of the annul ar sealing el enent
bei ng wedged within an inner circunference of the centering ring; and

the centering ring being flexible so as to permt insertion and renoval of
the seal i e t w thi er i N . e.centering
ring aCChr?l%ﬁﬁ&yﬁﬁgts#éﬂ\%rugE%h?%aﬁ@tgL {hgﬁ,gn%{kﬁ%ﬁtrlmeogléﬁeésnnghaebogég |?1é5aq@benent
rel ative gidnddie fastening between the flanges, is suitable to provide
sufficient support to the sealing elenment by itself even when the ends
remai n di sconnect eRefeperidast tot privretin this speifszition emraipisvideadod Yusteativacenment
upon renoval 5 of the sealing assenbly fromthe pipe flanges. The

si npl i ci pyrpsses palcand are not 1o be) takensas ar @dotissign thad spcb guioe Adtsis \piairtcof

remai n di sconnected is of |ow cost and conplexity to assenbl e which having
an exPend&ICOMFENGeaeta) kpawlegoa i AustRlia Rl S3ave8nst ruct i on thereof. The
centering, o,_ oP I ilient so as to be self-supported 10 under
tensi on &8 re=antotalr—seartng nenber such that the outer circunference
of the annul ar seaty ' mr essi JRMaTaY i nner
ci rcunference of ?L'l(\aé] éﬁ%gﬁe%ehﬁﬂgﬁggﬂéi@@et hgﬂﬂtﬂe%s?ggﬁg\né {élaéa%él ar
seal i ng mpAIed fRAngeaenlifg spsterh tat thf bet udddneils adkidehange of fitefiatibhalg t o

| ocate the sealing elenent and to provide sufficient conpression to the
seal i ng dlhrgestandardstandpipeiinedrés$syvesatingsn, no ot her conponents are
required which effectively mnimzes cost and mai ntenance associated with

t he 4@al i ng assenbfgcardingolepane @spectpfi tbe piesentdnverfiemthesads provided a
Preferably the outer circunference of the sealing elenent has a )

wedge- shdlgBge eeJg-systam Bheombination With-agrair-pf dipg end fiargrs: of adiRiging diRes and

the i nnerjoined to one another by fasteners, the flange sealing system comprising:

an annular sealing element between the end flanges having first and
second faces in sealing engagement with respective ones of the end flanges so as to
15 provide a fluid-tight seal between the end flanges; and
a centering ring surrounding the annular sealing element so as to be
arranged to locate the sealing element relative to the fastened pipe end flanges;
the centering ring being discontinuous in a circumferential direction of
the centering ring between two ends of the centering ring which are disconnected
20 from one another in a mounted position between the pipe end flanges;
an outer circumference of the annular sealing element being wedged
within an inner circumference of the centering ring; and
the centering ring being flexible so as to permit insertion and removal of

the sealing element within the centering ring.



20 circunference of the centering ring has a concave cross-section in the
formof a concave wedge-shaped edge so as to be shaped to receive the

wedge- shapoaosadgel7ef t he seal ing el ement therein. PCT/AU2PrOgOEN8bl y t he
convex wedge-shaped edge of the sealing elenent is flatter than the concave
wedge- shaped edge of the centering ring. An outer dianmeter of

an apex of the convex wedge-shaped edge of the sealing elenent is
preferably | ess than a maxi numinner dianeter of the centering ring at an
apex of the concave wedge-shaped edge and greater than a m ni mrum i nner

di aneter of the concave wedge-shaped edge of the centering ring adjacent

the first 5 and *oqondanes al oL0gaRgabingpRBIP uention, which logatebthe ' 29°

seal i ng system nmay rrse am rnne avi'ng

ci rcunf eeeélﬁrgn@emh{ PdIBV AL PRCBYR NIRISSAWRBARRE fRAGEs, WhekiBbR tb*ﬁgaaeul ar

sealing ele has an 1 nner ci rcurrr‘f erence conprising a convex wedge-shaped
edge. | nsufficient rstippoaeto thee sedligy etérmenberitieticedén titen tinerend@miefiains 10
preferably received within the inner circunference of the sealing nmenber
such t hadischenenten ex thaidhe sehlineleatyt rerhainh geadilyeneplsicement epemcemaovalt he
annul ar sealing elenment is received within the concave wedge-shaped edge of
the ont ePf ther egatingrassembdy fromethenpiee figpager .The simplicity of the” cesterieg 8p8y t he

T a1 PO REe s St MG ftnhtk SsEofRESet e SL IR SHPbFBRce of
the seal b?@a@xﬁmgssemble which havifg&n! eg(gfrfde’ﬁel gue%“h@%irﬁﬁla%ﬁ%r pigm :2?

group inc I'ng a spacer between the s Ing elenent and an i nner di ane

of the piegstrucBoPtHerBsfy seal between the annul ar sealing el enent and the

i nner dianeter of the pipes, an orifice 20 plate having an aperture with a
di aneter smal | er tTwen cehteringneng @8 areferablpresilientpsp s, toabd selfdupplorted! | y
spanni ng the inner dianeter of the pipes to block flowin the pipes.

The ilBneundentession@poybtingrarswiai sgsling member suehithiat thexouter ckewnterendecd i s
substantially identical to a thickness of the sealing nenber between the
first anthes@nowiar aealing ilemsnt is \Wwedgad unsiel 7oworrefsien oritfun 1the inner

AL e rEl erb e R RE ST TRY S P B A s b o
O R Fod L B el PR R IE o RS R
one fast gRehedRRAGIH HPovide sufficient compression to the sealing element in the mounted
15 position, no other components are required which effectively minimizes cost and
maintenance associated with the sealing assembly as compared to prior art
configurations.
Preferably the outer circumference of the sealing element has a wedge-
shaped cross-section in the form of a convex wedge-shaped edge, and the inner
20 circumference of the centering ring has a concave cross-section in the form of a
concave wedge-shaped edge so as to be shaped to receive the wedge-shaped edge

of the sealing element therein.
Preferably the convex wedge-shaped edge of the sealing element is

flatter than the concave wedge-shaped edge of the centering ring.



extendi ng therethrough between the first and second faces and which is
arranged to receive a respective fastener therethrough which fastens the

pi pe end Wbangére17Zhe centering ring may include only aP€iTmgl2elcimstigner
aperture defined by an auxiliary nmounting ring joined integrally with the
centering. Alternatively the centering ring may 10 include a plurality of
circunferentially spaced apart fastener apertures extendi ng therethrough
between the first and second faces in which each fastener aperture receives
a respective fastener which fastens the pipe end flanges together.

The centering ring may be nade discontinuous by the provision of a radial

cut which fornms a gap jn the cireunferen of the ri ich i referably
75" betveon about - ORI dalTehPLAR PR o et Vel et g r ek bR
Vihen pr o ; ; . ; p : ; " _

differ entgéés*iﬁ{zéeélgg@ggmt gﬁ%&gwkﬁgé@af%%?’k'%ﬁ g? %@é{eg?’ fst't\é;%%g@fgngi pe
and fl angag st aeapeeafihecincave Wedgeé-8hapecéddenind gri@Htha®a rinin G efiner
circunference into which the outer circunference of the sane annul ar

seal i ng diantater oktharcancgeel wedgbeshapdd edge dfGhdlicenferingtrirgnaldjaeentrtte fiestes of
t he seali ng el enent nay be each forned with a serrated surface.

The fPrs@ndsacyrligres phibesesling glemashl i ng el ement may al so be provided with
a suitable sealin co:ﬁgound ta further inyrovg the flui d-ti.ﬂht sealb. The
seal i ng conpound | S'HIEPEF AFANG PSSBIMAY JHItPRE CHFXISE; AR IITRRMEember

pol ytetr uor.oe 0 P 0, hi a2 mca
based coﬁ}%!cl)'ﬂﬁc??‘ %@%ggﬁ%feﬁéaﬁégﬁég% i (bgeﬁcévén P%b%ﬁgg%@%’wg%mﬁgti ons.

Accor di Nehd anriulsreseainfAg afRsit Haks diiAner SReRifeldée Hohisides Bohvexiveydeled a
sealing elenent for use with a flange sealing systemincluding a pair of

pi pe endshapédiedgs. ofn thi§ dnstamee, pthpesutendireuratsrente g the ngnéomembeitisng
between the end flanges in which the centering ring has an inner

ci r cdf epeafermbiynreceivetiovithinthe inned gircemégredce dfjthe séalingrmetmber suah thead

el enment conpri sing: an annul ar structure having an outer

ci r cunf efthERNvEX WadaRsharerd edae af vbe inparsircunierancaerf tberannvia saddisgof t he

[ ' d havyi f].r d f d, f | i
engagemohIEF T 5 deRBvER, g ConBaindvpranabaned 2a9Poohribei ABes

fluid-ti gﬂéurﬁ%?éncge&fwgmn'épﬁ\eﬁ%rf | anges;

Preferably the concave wedge-shaped edge of the outer circumference
15 of the inner member is flatter than the convex wedge-shaped edge of the inner
circumference of the sealing element.

The inner member may be selected from the group including a spacer
between the sealing element and an inner diameter of the pipes, a primary seal
between the annular sealing element and the inner diameter of the pipes, an orifice

20 plate having an aperture with a diameter smaller than the inner diameter of the pipes,
and a blank fully spanning the inner diameter of the pipes to block flow in the pipes.

The inner member may comprise a metal insert having a thickness
which is substantially identical to a thickness of the sealing member between the first

and second faces thereof.



the outer circunference of the sealing elenent having a wedge-shaped
cross-section in the formof a wedge-shaped edge arranged to be mated with
t he wedgewehapadesdge of the centering ring. 15When t hePCEm2niong1riBng has
a concave wedge-shaped edge on the inner circunference, preferably the
sealing el enment has a convex wedge-shaped edge on the outer circunference
thereof. Furthernore the convex wedge-shaped edge of the sealing elenent is
preferably arranged to be flatter than the concave wedge- shaped edge of the
centering ring. 20l n sonme instance, an inner nenber may be provided having
an outer circunference conprising a concave wedge-shaped edge. In this

i . th | i : i . GUP
conprising a convertRanEn: o BrtLRRr RIS REngufee HRERRRHAEH R S5 T he
i nner mﬁf? ﬁgt&%lr&% Y&shing hivhBet, it inﬂ@?g\e@ﬁﬂefrlﬂéfvﬁfge&‘ﬁﬁcl@fes& Rhiger! i ng

menber s t the convex wedge- 25 shaped edge of the Inner

ci r cunf egesuter thiantad thicknesk af tiseskaliry weatbentbetwedrettad fistl andisebond faues
concave wedge-shaped edge of the outer circunference of the inner nenber.
Pr ef er abltheredfe concave wedge- shaped edge of the outer circunference of the

I nner __menber is flatter than the convex wedge-shaped edge of the inner 5
circuference of thRef@RlY Hig eerigdRg ring includes at legs; gt@@ﬁ@q}gngh@perture

. f . . - - n H n
o “vari aesneing IBrrafrough sERrRE ind Rl Se Rt iptes B viel i Sun Y T
i mply t ht?eéefrwé a%%&t,e ﬁ‘aé&ﬁéremeiém%@gﬁ viictd FREh Lihel PibE YriShiagbs Narhet Ne
exclusion of any other integer or groudp of integers. Likew se tthe word

" pref er aletteri®f iy hithy BBRIdEofy @Nsingle’ RERINRF rap@rturavdefind® byrgie aakitay t o
inply that a stated integer or group of integers is desirable but not
essent i almduntinheinggoiked integrathheithiveenéntering. Alternatively the centering ring may
10 include a plurality of circumferentially spaced apart fastener apertures extending
therethrough between the first and second faces in which each fastener aperture
receives a respective fastener which fastens the pipe end flanges together.

The centering ring may be made discontinuous by the provision of a

radial cut which forms a gap in the circumference of the ring which is preferably
15  between about 1.0mm to 2.0mm wide in the circumferential direction.

When provided in combination with a plurality of centering rings of
different size so as to be arranged to fit a wide range of standard pipe and flange
sizes, each centering ring preferably comprises an inner circumference into which the
outer circumference of the same annular sealing member is arranged to be wedged.

20 The first and second faces of the sealing element may be each formed
with a serrated surface.

The first and second faces of the sealing element may also be provided

with a suitable sealing compound to further improve the fluid-tight seal. The sealing

compound is preferably selected from the group including polytetrafluoroethylene,



BRI EF DESCRI PTI ON OF THE DRAW NGS The nature of the invention
wll be better understood fromthe followi ng detail ed description of
several sweenfrweerabodi nents of flange sealing system @CYavu20B/doyieay of
exanple only, with reference to the acconpanyi ng draw ngs, in which:

Figure 1 is a top perspective view of a first enbodi nrent of the flange

seal ing system according to the present invention; Figure 2 is
a top perspective view of a second enbodi nent of the flange sealing system
according to the present invention; 20Figure 3 is a section view of one
hal f of a flange connection show ng the sealing elenent of Figure 1 in

si tu; . Figqure 4 is a to er spect i Vi i I n
enpl oyed gfeﬁ’hftﬁeaﬂ"ﬁﬂ%ésggQPWSUEQS%)%ﬁP%Sf“%Iﬂ?OdU%%Def?g%t%r’ Ani Fb5E' dikel Fi gur e
S is a top.psfigRective view of a centering ring enployed in the 25 flange
sealing systemof Figure 2; WD 2011/026172PCT/ AU2010/ 001118

Figure 6 is a top Acfsdingttd vesatond agpect cfehé prasent ventiore thereyepravidetdhe
flange sealing systemof both Figures 1 and 2; Figure 7 is a plan view of
t he cent erseajngiakement fos usetvath aflanggsealing systgor incBiding a paicof pipe endw of
the cgnt ?I;Lgegs chfI a? joig{ngF;iJiggsr gng atchern?gr%g rtinr;;efor mounting between the end flanges

in which the centering ring has an inner circumference in the form of a wedge-shaped

edge, the annular sealing element comprising:

an annular structure having an outer circumference arranged to be

received within the inner circumference of the centering ring and having first and

10 second faces arranged for sealing engagement with respective ones of the end
flanges so as to provide a fluid-tight seal between the end flanges;

the outer circumference of the sealing element having a wedge-shaped
cross-section in the form of a wedge-shaped edge arranged to be mated with the
wedge-shaped edge of the centering ring.

15 When the centering ring has a concave wedge-shaped edge on the
inner circumference, preferably the sealing element has a convex wedge-shaped
edge on the outer circumference thereof. Furthermore the convex wedge-shaped
edge of the sealing element is preferably arranged to be flatter than the concave
wedge-shaped edge of the centering ring.

20 In some instance, an inner member may be provided having an outer
circumference comprising a concave wedge-shaped edge. In this instance, the
annular sealing element preferably an inner circumference comprising a convex
wedge-shaped edge with the outer circumference of the inner member being received

within the inner circumference of the sealing member such that the convex wedge-

25 shaped edge of the inner circumference of the annular sealing element is received



5/ine A-A; line CGC 9 at D 10 8 at B; 15line A-A;, Figure 9 is a section
view of the centering ring of Figure 7 through the Figure 10 is an

enl ar genmew0 20f1/2b2secti on of the centering ring of Fi gRCE/AE2gUVO1TIE IS an
enl argenment of the section of the centering ring of Figure Figure 12 is a
pl an view of the sealing element illustrated in Figure 6; Figure 13 is a
side elevation of the sealing elenent of Figure 12; Figure 14 is a section
view of the centering ring of Figure 12 through the

within the concave wedge-shaped edge of the outer circumference of the inner
member.

Preferably the concave wedge-shaped edge of the outer circumference
of the inner member is flatter than the convex wedge-shaped edge of the inner

5 circumference of the sealing element.

Throughout the specification, unless the context requires otherwise, the
word “comprise” or variations such as “comprises” or “comprising”, will be understood
to imply the inclusion of a stated integer or group of integers but not the exclusion of
any other integer or group of integers. Likewise the word “preferably” or variations

10 such as “preferred”, will be understood to imply that a stated integer or group of
integers is desirable but not essential to the working of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The nature of the invention will be better understood from the following
detailed description of several specific embodiments of flange sealing system, given
15 by way of example only, with reference to the accompanying drawings, in which:
Figure 1 is a top perspective view of a first embodiment of the flange
sealing system according to the present invention;
Figure 2 is a top perspective view of a second embodiment of the flange
sealing system according to the present invention;
20 Figure 3 is a section view of one half of a flange connection showing the
sealing element of Figure 1 in situ;
Figure 4 is a top perspective view of a centering ring employed in the
flange sealing system of Figure 1;
Figure 5 is a top perspective view of a centering ring employed in the

25 flange sealing system of Figure 2;



Figure 15 is an enlargenent of the section of the sealing elenent of Figure
14 at B; Figure 16A is a cross sectional view of a small

di anet er weabimgerkenent and centering ring conbi nati onPCZOR2gUVO11I8B is a
cross sectional view of an internedi ate dianeter sealing el enent and
centering ring conbination which are larger in dianmeter than the sealing

el ement and centering ring of Figure 16A, Figure 16Cis a
cross sectional view of a large dianmeter sealing elenment and centering ring
conbi nati on which are larger in diameter than the sealing element 25 and
centering ring of Figure 166; 10 WD 2011/026172PCT/ AU2010/001118

Figure 17A is a cr td ' fyi li ndFR n

i nner menber and aﬁé?)rﬁts%fré é(:e teerrlg?lgéﬁrvlgr}léévg\%feﬁ%t%hlelﬁ?ﬁ%ler margm eﬁ%@ﬁpgéned of
rigi d mafigfderdsaling system of both Flgugey €aadB; i s a cross sectional view of the
sealing el enent between an 5 inner nmenber and an outer centering ring when
t he i nner nenber ifgdrerhied pian yievaoithe sentening ingdilustriatest intfiguretthe seal i ng
el emrent ; . Figure 18 is a perspective view of an alternative
embodi ment of t he FdgWEed isg SertiQ viewyefrthe rentesinging et Figure fdbiqueb theew of

t he cgnt rigg}_ri ng according to 10Fi gure 18. In the draw ngs

li ke thal'Xtt'dls of reference indicate corresponding parts in the different

figures. Figure 9 is a section view of the centering ring of Figure 7 through the
line C-C;

Figure 10 is an enlargement of the section of the centering ring of Figure

9 atD;
10 Figure 11 is an enlargement of the section of the centering ring of Figure
8 at B;
Figure 12 is a plan view of the sealing element illustrated in Figure 6;
Figure 13 is a side elevation of the sealing element of Figure 12;
Figure 14 is a section view of the centering ring of Figure 12 through the
15 line A-A;

Figure 15 is an enlargement of the section of the sealing element of
Figure 14 at B;

Figure 16A is a cross sectional view of a small diameter sealing element
and centering ring combination;

20 Figure 16B is a cross sectional view of an intermediate diameter sealing
element and centering ring combination which are larger in diameter than the sealing
element and centering ring of Figure 16A,

Figure 16C is a cross sectional view of a large diameter sealing element
and centering ring combination which are larger in diameter than the sealing element

25 and centering ring of Figure 16B;
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DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS A first enbodi nent of a

fl ange sealing system 10 in accordance with the 15 present invention, as
il lustratwo2or/@psgare 1, conprises an annul ar seal i ng elP€RANIR20MA01108
providing a fluid-tight seal between the respective end flanges 14 of a

fl ange connection between adjoi ning pipes 16 (see Figure 3). The sealing
system 10 further conprises a centering ring 18 for centering the sealing
el enent 12 between the flanges 14 and for | ocating the sealing elenment 12
relative to the flange bolts 15 which 20 are connected between the flanges
14. The centering ring 18 is discontinuous so as to be flexible and permt
the insertion and g. Vv f y AVYR AT i ng
ring 18. Figure 2 ﬁlgg%s I‘Aé. e%tcgb%ss}%ghb eﬁﬁ&n@h%‘%tﬁi&ﬁ?@%@@g@?ﬁng
syst em 2@nef iferiér! Aritdas Yot BeArlnghy Whes &R frinee fnetbéis Ybathed B8R1iGIAY

el ement 12, which is 25 substantially 1dentical to the sealing el enent 12
of the fimaeri@nbodi nent, and a centering ring 22 for |locating the sealing
el enent relative to the flange bolts 15 extendi ng between the end fl anges

14. The assenbly ofigmeglifteisa ersisspstianaliew phthe saaling elemeethelyeen ag 22
t hat | ided with bolt hol 24 th h ich the fl bol t [
T 5B 8Pa 20l e M e Shed e I8 e P "
anot her f"%%’?";'Egﬁﬁe@fyhﬂ?‘ghqﬁgﬁ%%"é‘éee'&ﬂgﬁ%m the flange bolts 15 received

t her et hr oug 0 olt can used individually to hang the

centering ring by mgurg18 8% perdpeetivd hRwW bfBACaIfdrhtivd Bnibadirkésof theoved
fromservice. The sealing elenent could be installed back into the guide

ri ng whi lcehtering tihgs position and then pivoted about the sel ected bolt back
into its service position. As with the first 10 enbodi ment the centering
ring 22 is di scontFigumut9 épangtheoperepedtivei view ohihe penteting ring acaeidingiton and
renoval of the sealing elenent 12 within the centering ring 22.

Fi gurl@ 1&194yr¢ d8trates a third enbodi ment of the flange sealing system
conprising a centegl ring 23 which receives the. annul ar seal i ng

i enent 13 ¢ hor e nndBe dfifgs Bd Ohadetelt SukiehE matile EORESRABS ARG 25 1 n
this inst iffdre outer radius which corresponds the radial distance
fromthetmz{eh(r\?fde'r oP%Lperésp'i pes to the inner side of the flange bolts 15

sim | arl peTAILED DESORIPTIONOF PREFERRESSEMBIBIMENPS | ocating the sealing
element IZ tTherein relatrve to the fTange bolts 15 1n the end flanges of

the pi pes. The t hiAdirstrepasbdireant offa fldreyecesaling ispstem 1Q irkdcatirddraeswith then t he
first enmbodi nent of Figures 1 and 3 by providing an additional nounting
ring 125 foresent fyentiorarasolivsirated incligfiesr brasenprises lap avmiarsealng elegnerd 12The
mounting ring 25 is a flat annular nenber which lies in a commpn plane with
the cent &9 H@VM'WJ azfil}“f’ﬂﬁghbé?ﬁbb%%?ﬁe@eb@ﬁﬁﬁ‘éwet fiad ﬂaﬁge%ﬂd of arfgwe

092t 1o St S SGAL P LA B P T 38 B ol bl ™ 22
opposed fdohiisB8% S&MRAAg A T8 BFtERTerRg RS deaIihGCaEMRNPAL BEWEER the
flanges 14 and for locating the sealing element 12 relative to the flange bolts 15 which
20 are connected between the flanges 14. The centering ring 18 is discontinuous so as
to be flexible and permit the insertion and removal of the sealing element 12 within the
centering ring 18.
Figure 2 illustrates a second embodiment of the flange sealing system
20. The sealing system 20 likewise comprises an annular sealing element 12, which is

25 substantially identical to the sealing element 12 of the first embodiment, and a

11



25 flange bolts 15 therethrough. The inner dianeter of the fastener
aperture WD 2011/026172PCT/ AU2010/ 001118 corresponds approximately to the
di anet er WO 20h2617ange bolt 15 recei ved theret hrough. TRETAARAtVOOGLIBI Ng 25
is located at the periphery of the centering ring 23 so as to be aligned
with the fastener apertures of the pipe end flanges receiving one of the
bolts therethrough when the centering ring 23 is nounted concentrically 5
with the pipe end flanges and the outer circunference of the centering ring
23 is aligned with the inner side of each of the flange bolts 15
circunferentially spaced thereabout. Simlarly to the bolt holes in the

y spaced the | o the h
hang t heCaaaag 178 0P RN RY, AR R0 Ve MRHT 1 986d 0The aFER tifenE” e

renoved ExteRtingbetwsen tHecesiEnandts f. aedssembiyiobeiguRs? %'rﬁ;ﬁéi{slglﬂﬂ%cé nto
the guide ring whilst in this position and then pivoted about the flange

bolt in sty centatingigingi 2Rthas ibpodvided with tholtskeoles @4 thamighi which the flange In
al | enbodi nents the_sealing el ement 12 is preferably adapted to be wedged
wi t hi n t Relty eaped sife cHimt gelﬁ hglesi A4 are cirgumdgreptiallyrapacas aparé fvnaopeer of

' . ' ' el I ' di anet f
the oint BPNEr 7 Taiidinegt PREL FtPateY aRee o le iThpdenbo %fihrr's?%ﬁ@ ent. 12
be i it ' ' . : . out er

o con enerehRéa | Bach et RIS ah R0k sk indeichlang Yo HEREAE BBNERRR, 010

ci rcunf efipg &y Kind RELAIE TSR ItRE flah§e alr itA7asObed® reMovERFroA® sRfde. MPRE
clearly in Figures 13, 14 and 15, the outer 20 circunference of the sealing

el ement $ealingselementigeuld hepestatied baels imtd thenguide tring Wisitlstiro thig pesitivexand
wedge-shaped edge 26. Simlarly, as can be seen nost clearly in Figures 8,
9 and 1l1thenheiveigdeabasit theiselectascbolbbackinte distsarvieg pasittpnl Asheith dhefirstave
g{ grsni%ts eg%ibggirﬁehn??ﬁéj cér(\)telri%: ?.'né’ %2tig ?jis\égr?t n%-o%g%%egs t%dt?eeﬂg;iblteha%dsgearlmlitntﬂe
insertion and removal of the sealing element 12 within the centering ring 22.
Figure 18 illustrates a third embodiment of the flange sealing system
comprising a centering ring 23 which receives the same annular sealing element 12
therein as in the previous embodiments. The centering ring 23 in this instance has an
15 outer radius which corresponds the radial distance from the center of the pipes to the
inner side of the flange bolts 15 similarly to the ring 18 shown in Figures 1 and 3 for
locating the sealing element 12 therein relative to the flange bolts 15 in the end
flanges of the pipes. The third embodiment of the centering ring 23 differs from the
first embodiment of Figures 1 and 3 by providing an additional mounting ring 25 fixed
20 to an outer circumference of the centering ring 23. The mounting ring 25 is a flat
annular member which lies in a common plane with the centering ring 23 for being
clamped between the pipe end flanges together with the centering ring. An inner
diameter of the mounting ring 25 defines a fastener aperture extending fully through
the ring between opposed first and second faces thereof so as to receive one of the

25 flange bolts 15 therethrough. The inner diameter of the fastener aperture

12



therein. In this enbodi ment the internal angle between the respective
bevel | ed faces 25 of the wedge-shaped edge 26 is 120. On the other hand, as
can be se¥0 2004061700 2011/ 026172PCT/ AU2010/ 001118 cl ear IPgTiAU2Bi0gp0rE8 8, 9
and 11, the concave cross-section of the inner circunference of the
centering ring 18 is in the formof an internal circunferential groove 32
with an internal angle of 900. The slightly shall ower angle of the

wedge- shaped edge 36 helps to facilitate insertion and renoval of the
sealing elenment fromwthin the internal 5 groove 32. |In another

enbodi ment, the the internal angle between the respective bevelled faces of

E;ge \é\ﬁdgggéggxpﬁgdsed%}é@%&?@lygg%bﬁ%"@%%qugf 3Reaﬂgn§goﬁ'5lt ll?é),re};&(,egxarrpl €

vv 100, iHekethidigh. 1He mbikfitind Gng 2508, loddléd al & pdfifsher} 1P thel édntedidg ring 13,
114, 1150, 116, 117, 118, 1% and 1200. In sorrg enbor%lLl nments theﬂignt%rnal

angl e ca@3ise dastsbe Iaﬁgnad)wﬂh the fiastemar afertresof the pipbatidrftariges rebeivingt er nal
angl e can be nmore th As descri bed herein, the inner

ci rcunf epeﬂ@éﬂaﬁ b@'r’fﬁaﬂlﬁiﬁﬂ‘é@lﬂgfgwhleﬁdh%(?ﬁmﬁf@ésﬂﬂﬂ 36@%%g@n@i&myedge
cecont 1 38nchaipnd EREeTBRE A IRGSURT cheBtaGats 28 for cOBTBAC T 2RgRs of
the joi nggypi PGih thESnAd! §Head?cga%ﬂc&nt?¥esﬁ§r¢g%c@olf§o'i€ 'ReamPrentially spaced
thereabout. Similarly to the bolt holes in the full face centering ring noted above, the
mounting ring 25 can be used to hang the centering ring by using a bolt, from the
flange after it has been removed from service. The sealing element could be installed
10  back into the guide ring whilst in this position and then pivoted about the flange bolt in
the mounting ring 25 back into its service position.

In all embodiments the sealing element 12 is preferably adapted to be
wedged within the respective centering ring 18, 22 or 23. The outside diameter of the
sealing element 12 is approximately equal to the internal diameter of the centering

15  ring. By flexing the centering ring the sealing element 12 can be inserted within the
centering ring 18, 22 or 23. Preferably an outer circumference of the sealing element
12 is adapted to engage with an inner circumference of the centering ring 18, 22 or

23.
As can be seen most clearly in Figures 13, 14 and 15, the outer
20 circumference of the sealing element 12 has a wedge-shaped cross-section in the
form of a convex wedge-shaped edge 26. Similarly, as can be seen most clearly in
Figures 8, 9 and 11, the inner circumference of the centering ring 18 has a concave
cross-section shaped to receive the wedge-shaped edge of the sealing element 12
therein. In this embodiment the internal angle between the respective bevelled faces

25 of the wedge-shaped edge 26 is 120°. On the other hand, as can be seen most

13



15 generally flat and transverse to one another so as to be inclined
towards an inwardly recessed central apex. The inner circunference of the
cent eri ngwoi2at/a2e178ui ted for generally mati ng connecti oRCHAU2010H01108t er
circunference of the sealing el enent. Al so as described herein,
the outer circunference of the sealing elenent conprises a convex

wedge- shaped edge, fornmed of first and second surface portions, 20 adjacent
respective first and second faces of the sealing elenment, and which are
generally flat and transverse to one another so as to be inclined towards
an outwardly projecting central apex of the outer circunference 26. The

fi d ) f i f i ]
angle roideaanT e Bag st B8 odtay ot Rection Ot T Yikuferhnt 80,70,
recessed tﬁeﬁén@mp@ﬁgg@ﬁfq ﬂg for % aWﬁt&ﬂQPéW&m?éré@ﬁﬁggr&f%p@mﬂﬂ% of

the inner circu 0 centering ring 1s thus sharper WO

2011/ 026 JikterKal aAgleQI B0 OTHE Slightig B hhiveramgixofiihd eedyessiaped dgige 36 Hdiss out er

circunference of the sealing element. The outer circunference of the
seal i ng dbefaeititaté snsestien \aed rendNah af Hbe meating clerent Foamwithist thenintereat er i ng
ring such that the convex wedge-shaped edge of the outer circunference of

tpe ﬁ@ylgipo\é%&?i n%ﬂf éﬂ@ﬂ?@h@"}@d\ﬁﬁﬁ'@e@q H}eo'"f?{éa'(:%ﬂﬁﬁ@@t‘ﬁe%%?ef%??&ﬁ@ff edge
outer di drieuEY ot R dpdbe- 1R B HIoB 26,80 b etenn shout 92 308 B¥EH S
Spal 09, AFEER: dianflif 809%h- 820 681 Uor! b8! r-rba T hpgenodh ek er of

the centering ring acen € 'oppbsidg first and second faces thereof so

as L0 ensyg 4p40vesk apo@ 18700108°0M0g ", 1be_$Erl HNg® e 13TEM 4°9nd 5t he16°,
centering ring in 10 the radial direction. The maxi mruminner dianeter at

t he apex ¢f7°t heg°cangaeadviedge tredamne émbddimerits thecinternalaanighgcan be léss thareat er
than the maxi mum outer diameter at the apex of the outer edge of the

seal i 1y e9@mentsose altemativeentdimestsi the internal eoglergan b morethagal2(y el enent
within the centering ring is concentrated at spaced ap&;b‘ annu{ar cont act

areas adj acent the AspgeseriRpd heeinatle Hwes fircHaHeENGE & &aMEG9el Grent .
nser 1 onCHBPISES: PogRIEeWEHaBSNAREd 9dER agRnSr et ch b eeal aUTEeE S
of °t he vetioTH AACENLRReqE frst e BB lack 36y SRS EARRD dngfige ™ ©
L R g A sty e

the seal i gansthfyRatardfaridversent @id agothémnsp as ¢o bermdlimeditowerishar insiaadige,
typically both the inner circunference of the centering ring and the outer

ci rcunf er mveesed cehiealsapdx. nghe limmerntircumference |dtthe ceptesingl Bng i switeshiar| er
gasket size than for an internedi ate gasket size. Simlarly both the inner
ci r cunf er generalyf mating cennestion yvith the oxfed cirpemfarerse ofjthe sRRWIGLPIERER: t he

ts ﬁ:lni P gr 22 F;fggpt gtgg%% %e];clzrl tetdel'qer {n?Ihiel gutéroéirc%nmftiarrétn%{a%?gwieaéeealiﬂs %ﬁ%erﬁi z€
comprises a convex wedge-shaped edge, formed of first and second surface portions,

20 adjacent respective first and second faces of the sealing element, and which are
generally flat and transverse to one another so as to be inclined towards an outwardly
projecting central apex of the outer circumference 26. The first and second surface
portions of the sealing element are at a greater angle relative to one another so that
the apex is flatter than the inwardly recessed apex of the centering ring. The concave

25 wedge-shaped edge of the inner circumference of the centering ring is thus sharper
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WO 2011/ 026172PCT/ AU2010/ 001118 size. The apex of the concave and convex
wedge shaped edges are thus sharper and nore pointed with increasing gasket
si ze whi lworha/veral | edge profil e beconmes fl atter andPCEsdi2progousced
wi t h decreasi ng gasket size. The sealing elenent 12 typically has first and
second faces adapted to 5 engage with the respective flanges 14 of
adjoining pipes 16 to formthe fluid-tight seal. Advantageously the first
and second faces of the sealing elenent 12 are each fornmed with a serrated
surface 30. As can be seen nost clearly in Figure 15, the serrations 30 are
formed by annul ar V-shaped grooves with peaks spaced radially at 1.5mm

I nt | d..t hei ti f aci | t 900 t h ot her. Th
ser rat | ond 0 tish SobveR Seca T inpedl BT dPE Ger GHEUTIS oBRg RIdR: 19RINe

Lo g . ' A, 3y 4
LETPuT - R, The Uk NG ABIcRCR b e ESqing iSRS Prelk et MEnmuin Ry e
Wi th a solcireuniiréhceCof the denieriy fing SUcH Hal®e 86RRIx WY E¥RApdd eag]éebff g

understood that the sealing elenent, which acts as a gasket int ange
seal i ng systernsiroumfetencendethienannuigr isealing elemestxanwedgéd ihtdethkScomyaveof a
spi ral -wound gasket. Wiile the present descri gt ion focuses on Kammprofile
t echnoPogedggshaped page ef bednnercirguaferaree ofthetassteringrring. such as f1 at

tal lanmnate (Kii Type 108), insul ati kets, RTJ repl t
gasket s (el ast oner | IV BAKHRG A HAPRFter e APPAP! IShSRINGANEIde: Shapeo
Pr ef er abl r st es of t i t 12 20
or ovi ded 1o oo R KRG Rt A ing o L sty VBN L e i

the fl ui dytdngdibr SaRL -ceﬁtériﬁégfngﬁjd]jé&‘ﬁt g%aé%bgir@gq@géeﬂyséc%n%yf%gﬂﬂggeﬁﬁgl ng

over the top of the serrat rface I'ng compoun

TEFLON ( Regitstensa@ dn aderidpaoka potionndtithe saBhgeletheit $0d the BaAtENRg:ring in
conposite non-asbestos fibre, and rubber based | am nati ons. The Seal’i ng

el eneif 1theceadichdireetin. | The ataxinbirs lirrkridjaristee pt thel aygex dfehe eahtae wedgwund
prior to reinsertion into a centering ring. WO _
2011/ 0261 #hered edemebiheEenigingdinmisgieatgs ﬁ}antthe reaximusealiengiasheterattheé2 can

be enployed wiih nultip|]e teripng rings to fit a w de range of standard
pi pe and ﬁpgﬁgﬁthgi%%r_ﬂﬂeﬁ%gge peRlingflemgat spuihabthe spmapressive fction it of thege

standar ds ;aahPERRRH it A IR Tehlehilg ind R Eoncentrated at spaced apart annular

contact areas adjacent the opposing first and second faces of the sealing element.

15 The angle of the wedge-shaped edge can be changed to assist in ease
of insertion for various pipe sizes in all flange standards as shown in Figures 16A,
16B and 16C. When the size of the gaskets increase, the angle of the wedge would
change to allow for the sealing element entry into the centering ring and to give the
guide ring better location and more rigidity as a unit with the sealing element.

20  Although the relationship between the sealing element and the centering ring are
similar in each instance, typically both the inner circumference of the centering ring
and the outer circumference of the sealing element have a flatter profile for a smaller
gasket size than for an intermediate gasket size. Similarly both the inner

circumference of the centering ring and the outer circumference of the sealing

25 element have a flatter profile for an intermediate gasket size than for a larger gasket
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standards may be arranged to mate with a common si zed sealing el enent for
each 5 pipe size from1l/2" to 24" (12NB to 600NB) but is not limted to
t hose si 2®6.20HAR6B2anpl e, the pipe size may be 1/2", 3/ 2CTAT200000418 1
/2", 1 3/4", 2", 2 1/2", 3", 3 1/2", 4", 4 1/2", 5", 5 1/2",

size. The apex of the concave and convex wedge shaped edges are thus sharper

and more pointed with increasing gasket size while the overall edge profile becomes
flatter and less pronounced with decreasing gasket size.

The sealing element 12 typically has first and second faces adapted to

5 engage with the respective flanges 14 of adjoining pipes 16 to form the fluid-tight seal.

Advantageously the first and second faces of the sealing element 12 are each formed

with a serrated surface 30. As can be seen most clearly in Figure 15, the serrations

30 are formed by annular V-shaped grooves with peaks spaced radially at 1.5mm

intervals and their respective facing walls at 90° to each other. The serrations 30 on

10 the sealing element are designed to engage with the respect flanges 14 of the

adjoining pipes, as shown in Figure 3, to provide a fluid-tight seal. The sealing

element of this embodiment is manufactured with a solid metal core, typically

stainless steel. However it will be understood that the sealing element, which acts as

a gasket in the flange sealing system, can be made in many forms, for example in the

15  form of a spiral-wound gasket. While the present description focuses on Kammprofile

technology, the sealing element could take on other forms such as flat metal laminate

(Klinger Type 108), insulation gaskets, RTJ replacement gaskets (elastomeric sealing

elements), and spiral wound gaskets.

Preferably the first and second faces of the sealing element 12 are

20 provided with a suitable sealing compound (not shown) to further improve the fluid-

tight seal. A layer of the sealing compound is typically applied over the top of the

serrated surface 30. Typical sealing compounds include TEFLON (Registered Trade

Mark), graphite and mica based compounds, composite non-asbestos fibre, and

rubber based laminations. The sealing element 12 can be readily refurbished by

25 replacing the sealing compound prior to reinsertion into a centering ring.

16



6", 6 2", 7, 712", 8, 8 1/2", 9", 9 1/2", 10", 11", 12", 13", 14",
5", 1e", 17", 18",

WO 2011/026172 PCT/AU2010/001118

Advantageously the same sealing element 12 can be employed with
multiple centering rings to fit a wide range of standard pipe and flange sizes. All of
the various guide rings for all the flange standards and pressure classes within those
standards may be arranged to mate with a common sized sealing element for each

5 pipe size from 1/2" to 24" (12NB to 600NB) but is not limited to those sizes. For
example, the pipe size may be 1/2", 3/4", 1", 1 1/4”, 1 1/2", 1 3/4", 2", 2 1/2", 3", 3
1/2°, 4", 4 1/2", 5", 5 1/2", 6", 6 1/2", 7", 7 1/2", 8", 8 1/2", 9", 9 1/2", 10", 11", 12", 13",
14", 15", 16", 177, 18", 19", 20", 21", 22", 23", or 24". The guide ring can be
manufactured to also accommodate non-standard flange types and still utilise the

10 standard sealing element. The system can also be extended to most larger sizes
(around 2500NB). In all cases the guide ring can be re-used under most conditions for
the life of the plant.

The outside diameter of the sealing element 12 is typically about 8/mm
with an internal diameter of about 70mm. These dimensions are typical of a 2" (inch)

15 or 50NB sealing element. The outside diameter of the centering ring is changed to
suite the flange pressure rating and/or flange standard as required by the application.
In this way the flange sealing system of the present invention can be employed over a
wide range of pipe sizes with nominal bore (NB) from as small as 12mm up to
600mm. For example, the nominal bore may be 12mm, 13mm, 14mm, 15mm, 16mm,
20 17mm, 18mm, 19mm, 20mm, 25mm, 30mm, 35mm, 40mm, 45mm, 50mm, 55mm,
60mm, 65mm, 70mm, 75mm, 80mm, 85mm, 90mm, 95mm, 100mm, 105mm, 110mm,
115mm, 120mm, 125mm, 130mm, 135mm, 140mm, 145mm, 150mm, 155mm,
160mm, 165mm, 170mm, 175mm, 180mm, 185mm, 190mm, 195mm, or 200mm.

The centering ring, which acts as a flange adaptor in the sealing system, is designed
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Typically the centering ring is made discontinuous by the provision of a
radial cut which forms a circumferential gap 34 in the ring. Typically the
circumferential gap 34 is between about 1.0mm to 2.0mm wide, as can be seen most
clearly in Figures 9 and 10. The presence of the gap 34 means that the centering ring
can be manually flexed to facilitate insertion of the sealing element 12. The centering
ring is typically manufactured from high-grade carbon steel, but can be manufactured
from any other suitable material, for example titanium, depending on the application
and the chemical environment. The gap in the centering ring results in the centering
ring being substantially C-shaped between two opposing ends between which the gap
spans in the circumferential direction.

The gap thus ensures that the two opposing ends remain disconnected
from one another in a mounted position so that when subsequently removing the
centering ring, the sealing element can still be readily removed and replaced. The
ease of replacing the sealing element and reusing the centering ring is an
environmental benefit. The main environmental positive is the resource efficiency of
having a single guide ring associated with a flange for the life of the equipment thus
eliminating the disposal of the steel ring element that can happen as often as twice a
year. On a major petrochemical plant this can equate to several tonnes of steel not
disposed of over the life of the plant.

Although the centering ring is flexible to permit replacement of the
sealing element, the centering ring has a degree of resilience which retains sufficient
stiffness that the sealing member must be wedged into the centering ring when

inserted therein. The centering ring is thus flexed radially outward from a relaxed
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600mm For exanple, the nom nal bore may be 12mm 13mm 14nm 15mm 16nmm
20 17mm 18mm 19€mm 20mm 25mm 30mm 35mm 40mm 45mm 50mm 55mm 60mm
65nmm 70w 26Bm2p1780mm 85mm  90mm  95mm  100mm  105mm PCTOv2P10200 5118
120mm 125mm 130mm 135mm 140mm 145nmm 150mm 155nm 160nm 165nm
170mm 175mm 180mm 185mm 190mm 195mm or 200mm The centering ring,

whi ch acts as a flange adaptor in the sealing system is designed WO

2011/ 026172PCT/ AU2010/ 001118 to remain with the flange joint assenbly to be
continually reused with new sealing elenents as required.

Typically the centering ring is made di sconti nuous by the provision of a

radi al cut I rcunf eren t he
5 ci rcur‘rf’g?'ﬁé?ﬁ fo?hﬁ’é%ls@%s' Had grﬁsérbﬁh?&‘w%%%al @lebelr%ggemaés&@'héy
seen NSt Lhiediid Yeddldd BrGS sac@%t%temrbrpéﬁﬁe%ﬂt&fngt B RsélftinRans
that the centering ring can be nmanually flexed to facil |ta e insertion of
t he seal myineddepasitionlgrovities suéfitieatt iforge lof sgmpeedsiqn atadut theraincimfetencecdff r om
hi gh-grade carbon steel, but can be manufactured fromany other suitable
mat er i al thefsﬂahegmnlaerttmﬁaﬁhe:ﬁealm@péembagwmlmnttm@carpiprm@angon 10 and the

chem cal environnent. Thepg in the centering ring.results in tP
centebing ring beiAgommarrlicatiens. ih%eé‘ﬁabed"%‘g@ %"‘L‘% 'B?iﬁB%r% Qrmgd

The gap TRITES ARLTIBEY Racenar0r s Sp it fTRAGR 57 andb KR Runde NP, om
one anot Bap, o s@aﬁﬁé’ é‘rﬂ RPS"I'th'eOi'?mﬁP ﬂ&ﬁﬁe%@%a%ugﬁe&HSPEIrEuth’éFQH&é‘QZt he 15

centering ring, Ing elenment can still be readily renoved and

repl aced.cofiprisRRs 8 &fndé@é'ﬁédg‘é}shﬁﬁecﬁ@d?é rtgme;b:@am@tfn@tndna edetond $urtace
centering ring i's an environnmental bene The main environnental positive

i s the resdionseadpddent respeytive filstancgeeons ﬁagésogthedlenel mgmibes ariaaged fati t h a
flange for the life of the equipnent thus elimnating the disposal of the
st eel10r i epgagement with aespeotive gndeffanges aifitee jeined pipes. aThe first and second
surface portions are generally flat and transverse to one another so as to be inclined
towards an inwardly recessed central apex. The outer circumference 42 is suited for
generally mating connection with the inner circumference 44 of the sealing element.
In this instance, the inner circumference of the sealing element
15 comprises a convex wedge-shaped edge, also formed of first and second surface
portions, adjacent respective first and second faces of the sealing element, and which
are generally flat and transverse to one another so as to be inclined towards an
outwardly projecting central apex. The first and second surface portions of the
sealing element are at a smaller angle relative to one another so that the apex is
20 sharper in angle than the inwardly recessed apex of the inner member. The concave
wedge-shaped edge of the outer circumference of the inner member is thus flatter
than the convex wedge-shaped edge of the inner circumference of the sealing
element. The outer circumference of the inner member is received within the inner

circumference of the sealing member such that the convex wedge-shaped edge of the
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20 year. On a major petrochemcal plant this can equate to several tonnes
of steel not disposed of over the Iife of the plant. Although the centering
ring i s fwexnteet’o permt replacenent of the sealing elP€Ft2010{d0€118
centering ring has a degree of resilience which retains sufficient
stiffness that the sealing nenber nust be wedged into the centering ring
when 25 inserted therein. The centering ring is thus flexed radially
outward froma relaxed WO 2011/026172PCT/ AU2010/001118 position to a

fl exed position under tension about the sealing nmenber once the sealing
menber is received therein such that the tension of the centering ring by
itself i . 0si 410 V] sufficient cCe. ression
about  t NSl EECHR R EHeB B e i SEdoC s IR i U b R AR er

Wi thin t 4Rd§88hEHddEddd Hthe JulerTREBMARBhIL & the her i&hBed. S al so provided an
i nner nmenber 40 formed froma flat nmenber received between the end fl anges
so as to be surroufféi minittwm Mmeadianeter attel apexedfetiverdonvén vadgesshageaber 40
has an outer circunference 42 conprising a concave wedge-shaped edge

conpri si 43¢ iof $he sealing: etanaeriuistiass thar ai maximu) asdern diameter of the nnest and
second faces of the inner nenber arrgnged for 10 en%agenent wi th respective
end fPanfeEker adiacent ihe. aPpesieg firshiapdrsecepd tacessefcibRdnash mepwep@ndithds are
general | V. e 19 f he 0 to be inclined towards
an i o 1% =t sBBeToRER EF 1 ot B8 el s 17 p B e B P aliBles o
gener al | yr {FRl ddling UldREh R YAd mntehenérﬁs@rran%éCraaifa?a?egﬁon%lélm mhiffngRal | Ng

elenment. In this instance, the inner circunference o e sealing el enent

15 conpr baes dantevathsager os thenpicarwedgé-SRapad sdgk of theiifikdr mébedsond
surface portions, adjacent respective first and second faces of the sealing

el enent , typichllwclade tr theganer diametét at thenabex ehtheeseaingomembeaotnay beo as
to be inclined towards an outwardly projecting central apex. The first and
secof@d selighiyegisaten spdhat innes meaibendightlyfidatwidhio the auxownding sealjng

rel ative to one another so that the apex is 20 sharper in angle than the

i nwar dl yme@%t@ésed apex of the inner menber. The concave wedge- shaped edge
of the outer circ erence. of .the in is,thus flatter tpl)gr{gthe

! nber.
convex wedge- shaped'®edy¥'di"4 HE%"‘}'?H@B%#%&E%@?%&&%“SW EaR he.any fenent .

The out e;ougmn%urrf erence of the inner menber is received within the inner
ci rcunference f the sealing nmenber such that the convex wedge-shaped edge

of the i) A spacer element between the annular sealing element and the inner
15 diameter of the pipes to dampen or stop high velocity turbulence created in the space
between sealing element inner diameter and pipe inner diameter,

i) a barrier or primary seal between the annular sealing element and the
inner diameter of the pipes for applications where the product should not be exposed
to metal parts (generally from a compressible material, such as, for example, but not

20 limited to PTFE, CNAF, plastics, and/or rubber);

iii) an orifice plate having an aperture or orifice therein with a diameter
smaller than the inner diameter of the pipes so as to control or limit the flow in a pipe;
and

iv) a blank plate fully spanning the inner diameter of the pipes to block or

25 stop the flow in the pipes.

20



WO 2011/ 026172PCT/ AU2010/ 001118 i nner circunference of the annul ar sealing
el enment is wedged into the concave wedge-shaped edge of the outer

ci r cunf erwoeeligiRét’Re i nner nenber. The m ni ROFWAWAYOOLI1&NEL er
at the apex of the convex wedge-shaped edge of the sealing elenent is |ess
t han a maxi mum outer dianeter of the inner 5 nenber adjacent the opposing
first and second faces of the inner nmenber and the first and second faces
of the sealing elenment so as to ensure an overlap of a portion of the
sealing element and the inner nmenber in the radial direction. The m ninmum
outer dianmeter at the apex of the concave wedge-shaped edge of the inner
menber is typically close t oy l.BRe i t e.sqal i ng
menber or may be 1%§IS}‘8WPI&'7 Elrg’gg ér%\SS)N t}%ﬁg{%‘éi ﬁhgftmn%ﬁg%f%ﬁ]&ﬂ%ﬁlgf E@g

Wi thin thetSUNsEHNtHd thiskiddsNd STRIERAtiallf N@entita®ho 'd BUcKERRr éfethe! Sélinghe
sealing el ement can be any of the follow ng: 1) A spacer

el ement ledmissrbetWweeratieuirelr argkbsddond fadesrtheteoind t he i nner 15 di anet er of

t he pipes to danpen or stop high velocity turbulence created in the space
bet ween seal i ng el Aligrpativainas sapwidn BiguentiBiwhen thedpneyiragmper comprises

i) a_barrier o rimary _seal between t annul.ar sealing elenment and the
i nner 9di én@?t@r”aj)?‘}%torli‘e'sp%/oa@é %}aé‘ﬂﬁfﬁ'@a‘{’}ﬁgﬁé LR erp?rbedm\(er 4 not
be exposed.to r | ' ch as,
For - oxampPe. BUENAL: MBlsh B figh B cRRR St GBS ey Behien Fi8°)!

iii) an ﬁétfainees&bﬁa%&@vihage@@o%efotw fhotinted ihddiecdniistessiBn WetWedh teanet er

smal | er an the inner dianeter of the pipes so as to control or limt the
flow i n anaiflaAgefbtthe pipe in use. iv) a blank plate fully spanning the

i nner di aneter of }\lhe pi pes to block or 25 stog the flow in the pipes.
ow that preferred embodiments of the flange sealing system have
10 been described in detail, it will be apparent that the described embodiments provide a
number of advantages over the prior art, including the following:
i) Overcome the need for different gaskets for each pressure class and
each international flange standard.
ii) Non-contact components (centering ring) require no replacement.
15 iii) The sealing element can be replaced and/or refurbished many times.
iv) Reduces stockholding and inventory by 50-70% with consequent cost
savings in inventory, warehousing and transport.
v) Reduces the risk of incorrect stock on hand or incorrect gasket being
installed.
20 vi) Increased reliability of flange joints.
vi) Makes use of superior serrated gasket technologies more cost
effective.
it will be readily apparent to persons skilled in the relevant arts that

various modifications and improvements may be made to the foregoing embodiments,

25 in addition to those already described, without departing from the basic inventive
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WO 2011/ 026172PCT/ AU2010/ 001118 As shown in Figure 17A, when the
i nner menber conprises a rigid netal insert, the thickness is substantially
i denti calwbaor/2hi7eckness of the sealing nenber between PRE/AU20800818 second
faces thereof. Alternatively as shown in Figure 17B, when the inner nenber
conprises 5 a material which is softer than a material of the sealing
menber, the inner nenber has a thickness which is greater than a thickness
of the sealing nmenber between the first and second faces thereof so as to
be nmount ed under conpression between the end flanges of the pipe in use.
Now t hat preferred enbodi nents of the flange sealing system have 10 been

descri be

or ovi deo. SoRRHRE P e Bl e B R e R S S B R o g
i) Over cameaddiforn8ean ‘eﬂém@\té pEnaRL seklifl ldméritito dR0fitteld 8 IR irdidd didmetdtd each
i nternational flange standard. i1) Non-contact conponents
(cent eri rfgyequiney by epecifie applm%phac'ﬁlmentore libwill De appresiaded tiat dheeswope ofan be
repl aced and/or refurbished many t i v) Reduces

st ockhol dhentpvaniien isnehtimited Eﬂ/thS@PPGlf@mhﬁ’dﬁ'ﬁwéq"Gé?ﬁb%st savings in

i nventory, warehousing and transport. v) Reduces the risk of

i ncorrect stock on hand or incorrect gasket being installed. 20vi)
Increased reliability of flange joints. vii) Makes use of superior serrated
gasket technol ogi es nore cost effective.

22



It will be readily apparent to persons skilled in the relevant arts that
various nodifications and i nprovenents may be nmade to the foregoing

enbodi mrerwe,202®2172addi ti on to those al ready descri bed, PairtAtzoto/depsrti ng
fromthe basic inventive concepts of the present invention. For exanple,
the sealing elenent design permits the addition of an alternate primary
sealing elenent to be fitted to the inside dianeter if required by specific

applications. Therefore, it will be appreciated that the scope of the
invention is not limted to the specific enbodi nents described. WO
2011/ 026172PCT/ AU2010/ 001118 CLAI M5 1. A flange sealing system

in conmbi gt W th a pair of pipe end flanges of adjoining pipes joined to
one anot er— by suitabl e fastening, the flange sealing system conprising:

5an annul ar seal i ng. el en#ahgbaeakeg systentmdcdrhpingéon vt 8pdid 6Spiparghdsecond
faces in sealing engagenment with respective ones of the end flanges so as

t o provi dange$ lofiiadjainigbt pipesiljoined e @met arotber by |suitgble; fastehing,cibet fangeg ri ng
surroundi ng_the annul ar sealing el ement so as to be arranged to | ocate the
seal i ng SEARHEYSIN £PMPESIG: t he fastened pipe end flanges; 10 the

cent ofi ng 11 ng bet HLANERE ealtd ShorbduhahbERThE TR Martcihd bt End' "°
di SCONNeGLBEhd F8L AEeANG! Sfagbment IRHPESSCRAS bhb OB Il REarideR & Retoend

fl anges;
provide a fluid-tight seal between the end flanges; and

a centering ring surrounding the annular sealing element so as to be
arranged to locate the sealing element relative to the fastened pipe end flanges;

10 the centering ring being discontinuous in a circumferential direction of
the centering ring between two ends of the centering ring which are disconnected
from one another in a mounted position between the pipe end flanges;

an outer circumference of the annular sealing element being wedged
within an inner circumference of the centering ring; and

15 the centering ring being flexible so as to permit insertion and removal of
the sealing element within the centering ring.

2. The flange sealing system according to Claim 1 wherein the
centering ring is resilient so as to be self-supported under tension about the annular
sealing member such that the outer circumference of the annular sealing element is

20 wedged under compression within the inner circumference of the centering ring by the
tension of the annular sealing member.

3. The system according to Claim 1 wherein the outer
circumference of the sealing element has a wedge-shaped cross-section in the form

of a convex wedge-shaped edge, and the inner circumference of the centering ring
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an outer circunference of the annular sealing el ement being wedged wi thin
an inner circunference of the centering ring; and 15the centering ring

bei ng fl ewOlzbe/®6172s to pernmit insertion and renoval of PCARerViongsel ement
wi thin the centering ring. 2. The flange sealing system
according to Claim1l wherein the centering ring is resilient so as to be
sel f-supported under tension about the annular sealing nenber such that the
outer circunference of the annular sealing el ement is 20 wedged under
conpression within the inner circunference of the centering ring by the
tensi on of the annul ar sealing nenber. 3. The system accordi ng

Lo Ol al m habBeikivd HeSubBlon YT G CorhyL U 38Ry 8L 6RRL 128e2

wedge- shaped cross-section 1n the rormof a CONVEX We and

the inner shapetiiofreceins theovelife shasEdeeddedofithd deal¥g element therein.
2011/ 026172PCT/ AU2010/ 001118 has a concave cross-section in the formof a

concave wedge-shapetl edgehessystem: acdmedispapediaim 3 evwirsia theecomegevedyped
. 4. The system accordi ng

| i t th '
0"t a1 m ShaRRe| E19F oi1bS SRS RERgLi Teapkandtig sonsaueiisedamshansddgent | <

flatteg t cconcave wedge-shaped edge of 5the centering ring.
5. Thegsy?fé;%%@%(':ﬁ@@g to Caim3 wherein an outer dianmeter of an apex of

the convex wedge-shaped a8 sm bB&ordfg!tb taif §Wg~§é??ih%nl duter &igl%\%eggg?ﬂ mum

inner di aneter of the centering ring at’ an apex € corncav ghaped
edge and apegrofahercdrivex wadge3hapsed iduer of e Bk8lin@feldhent A fsethypdge- 10

shaped edge of the centering ring adjacent the first and second faces of
t he seal | mpxéhemeinner diameter of the centering ring at an apex of the concave wedge-
shaped edge and is greater than an minimum inner diameter of the concave wedge-
10 shaped edge of the centering ring adjacent the first and second faces of the sealing
element.

6. The system according to Claim 1 further comprising an inner
member having an outer circumference comprising a concave wedge-shaped edge,
wherein the annular sealing element has an inner circumference comprising a convex

15  wedge-shaped edge, the outer circumference of the inner member being received
within the inner circumference of the sealing member such that the convex wedge-
shaped edge of the inner circumference of the annular sealing element is received
within the concave wedge-shaped edge of the outer circumference of the inner
member.

20 7. The system according to Claim 6 wherein the concave wedge-

shaped edge of the outer circumference of the inner member is flatter than the convex

wedge-shaped edge of the inner circumference of the sealing element.
8. The system according to Claim 6 wherein the inner member

comprises a spacer spanning between the sealing element and an inner diameter of

25  the pipes.
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6. The system according to Claim1 further conprising an inner nenber

havi ng an outer circunference conprising a concave wedge-shaped edge,

wher ei n twe 2arMebee seal i ng el enent has an i nner circunmPErAtze1000MI8i si ng a
convex 15 wedge-shaped edge, the outer circunference of the inner nenber
being received wthin the inner circunference of the sealing nmenber such
that the convex wedge-shaped edge of the inner circunference of the annular
sealing elenment is received within the concave wedge- shaped edge of the
outer circunference of the inner nenber. 207. The system according to Claim
6 wherein the concave wedge- shaped edge of the outer circunference of the

I nner menber is flatter c -~ o} Malalelg
circunference of the seBﬁE%]%SS‘EgF'iﬁ%g{}%ﬂ@ ﬁgﬂ%ﬁ{%‘g%géﬁﬂ% Fn‘gn{agﬁé alm 6
wher ei n tdagdriiB8ra IRStHEInseRMRAVIRG S ﬁ\ié@%@@rwﬁiﬁﬁ\r}\g JubskaitieRendéitas edld ng

el ement and 'an inner dianmeter of 25t he pipes.

2011/ 026 tHi2kSSs AR Sé4ling émber between the fir8t adhsecyrsit facesaithecgafi ng to C aim
6 wherein the inner nenber conprises a netal insert having a thickness
which is substanti a0l y Thesystea aceoulingite Kraise Gvherginsbgl inRgr mefmber
between the fjrst and sec %ﬂ'f ac&s hereof, . . 10. Thﬁ_‘ s.xstem
accor nd’of‘?Pr@Péiarﬁ‘Bte\NﬁEW& is gafterthap apateia! of the sealing member, the inner

member having a thickness which is greater than a thickness of the sealing member
between the first and second faces thereof.

11. The system according to Claim 1 wherein the centering ring
includes at least one fastener aperture extending therethrough between the first and

10 second faces, said at least one fastener aperture being arranged to receive a
respective fastener therethrough which fastens the pipe end flanges.

12.  The system according to Claim 1 wherein the centering ring is
made discontinuous by the provision of a radial cut which forms a gap in the
circumference of the ring which is between about 1.0mm to 2.0mm wide in the

15  circumferential direction.

13.  The system according to Claim 1 in combination with a plurality of
centering rings of different size so as to be arranged to fit a wide range of standard
pipe and flange sizes, each centering ring comprising an inner circumference into
which the outer circumference of said annular sealing member is arranged to be

20 wedged.

14.  The system according to Claim 1 wherein the first and second
faces of the sealing element are each formed with a serrated surface.

15.  The system according to Claim 1 wherein the first and second
faces of the sealing element are provided with a suitable sealing compound to further

25 improve the fluid-tight seal.
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5 conprises a material which is softer than a material of the sealing
menber, the inner nenber having a thickness which is greater than a

t hi cknesswof2otiiesweal i ng nmenber between the first and s@cComad2bBEos118 her eof .
11. The system according to Caim1 wherein the centering ring includes at

| east one fastener aperture extending therethrough between the first and 10
second faces, said at | east one fastener aperture being arranged to receive
a respective fastener therethrough which fastens the pipe end flanges.

12. The system according to Caim1 wherein the centering ring is nade

di scontinuous by the provision of a radial cut which forms a gap in the

ci rcunference of tl"ug ri O\é\@tgg é’c%opoqw\@oee@go#hlh&é}mé Cn%rr%q ng(qﬁ"ol n the

15circunferential direc system ac Clam

1 in comhi gafecd frbrh hh@ g%w aJcldd(ngabolg:@%ﬂubMtrrwémes oPhpkltd, femidd badede SO

as to be arranged to fit a wi de range of standard pipe and flange si zes,
each centeempogndj canpasiternosi-aspestosifiveerandi rubberf aseddaminationshi ch the out er
circunference of said annular sealing nenber is arranged to be 20 wedged.
14. The system accdrfdi nty segling Qiamerltaweusa with geflangessealing systeanimciudings of

th | t h f ted
108 TR ) Bak e ne S on S Con AN e RS He A St e g MG 05 fRovalings of

Further 280 n%%@fv’?‘%mﬁ%g%%ﬁ” R e Kapferl B e S RbD BB R e 1o

16. The Sﬁziﬁﬁ 8t dekige Shaged @dgd Qh@aﬁn%%@ém}gté]@né%dnﬁ&lsﬁm’mound_ s _
sel ected fromthe group including polytetrafluoroethylene, graphite, a nica

based conpound, coapaoairfutamstnuctale havingfabeuteraciccurifiebencenagadgedto iz i ons.
17. A sealing elenment for use with a flange sealing systemincluding 5 a
pair of pepevehwithimbginer cikuofeienge pﬁfﬁgg GeNtEringc BN @mdn@a\rmmjlrstcand
nount j ng betvveen the end flanges _ in which the centering rin h§s an i nner

ci r cutf erssigeRd; ﬁc%fhé"iaﬁﬂﬁf’ der éeﬁb&@nsﬁ%@&“tew@ respectiym onar afdhei ey
el ement CfPanBes 303 t0 provide a fluid-tight seal between the end flanges;

the outer circumference of the sealing element having a wedge-shaped
cross-section in the form of a wedge-shaped edge arranged to be mated with the
wedge-shaped edge of the centering ring.

15 18. The sealing element according to Claim 17 for use with a
centering ring having a concave wedge-shaped edge on the inner circumference
wherein the sealing element has a convex wedge-shaped edge on the outer
circumference thereof.

19.  The sealing element according to Claim 18 wherein the convex

20 wedge-shaped edge of the sealing element is arranged to be flatter than the concave
wedge-shaped edge of the centering ring.

20. The sealing element according to Claim 17 further comprising an
inner member having an outer circumference comprising a concave wedge-shaped
edge, wherein the annular sealing element has an inner circumference comprising a

25 convex wedge-shaped edge, the outer circumference of the inner member being
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an annul ar structure having an outer circunference arranged to be received
within the inner circunference of the centering ring and having first and
10 seconawbaoa#2ar’zanged for sealing engagenent w th regpextiow/oomgs of the
end flanges so as to provide a fluid-tight seal between the end fl anges;
the outer circunference of the sealing elenent having a wedge-shaped
cross-section in the formof a wedge-shaped edge arranged to be mated with
t he wedge-shaped edge of the centering ring. 1518. The seal i ng el enent
according to Caim17 for use with a centering ring having a concave

wedge- shaped edge on the inner circunference wherein the sealing el enent

has a oo fEdei V@od&ﬁﬁuﬁhtﬂg?ﬂw&%@yﬂﬁe%ﬂ@a‘&\"h@ i%él{/\ﬁ%%‘é?%&cﬁ Bl 20 ggnvex

19. The sea enment accor e convex

wedge- shapgsigeddt ddu@ sEd ng\eeIc@r&ameﬂeﬁc@rdfaﬁaesdmhmrb@dhhgtélahehmn the
concave medge shaped e of the centering ring.

seal i ng elrecgived adtbor tlhengmcxavé:lvmdgel%a‘pedtédge obtmrouienglrammfeneme nﬁtﬂeer
havi ng an outer circunference conprising a concave wedge-shaped edge,
wher ei n t H"&ARRINBET seal i ng el enent has an inner circunference conprising a
25 convex wedge-shaped edge, the outer circunference of the inner nmenber
being received within the inner circunference of the sealing nenber such
that the convex wedge-shaped edge of the inner circunference of the annul ar
sealing elenent is received within the concave wedge-shaped edge of the
outer circunference of the inner menber.
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