FLOALI NE DI VERTOR SEAL W TH SPRI NG ENERG ZED SEALI NG LI PS CROSS- REFERENCE
TO RELATED APPLI CATI ONS [ 0001] The present application clains the benefit
of the fiwongiaatmssof U.S. Provisional Application Seri &cTNs2016043%¢ 581,
filed January 11, 2011, the disclosure of which is expressly incorporated
herein by reference. BACKGROUND OF THE | NVENTI ON [ 0002] The present
invention relates broadly to seals for sealing an assenbly including a
housi ng having a bore and a generally annul ar el ement received within the
bore, and nore particularly wherein sich assenbly is a flowine diverter.
[ 0003] As further described, for exanple, in US. Pat, Nos. 5,890,535 and
6, 290, 231, flowine diverters are nounted to offshore drilling rigs bel ow
the rig floor for use in early stages of drilling. In basic construction,
flowine diverters incl I U r{..h i and a cylindrical
spool . The housi ng has ;ﬁﬁggyé géﬁéminuﬁ$§é@%§ﬁ§@§%%elOM/the rig floor
The housing al so has a | SRR BN BRGIZEDLSEASNGORIRS 1 ect i ng gas, |iquid,
or other fluid flow when the diverter is closed. The spool is secured to
the upper end of a riser, and is lowered through the rotary table of the
rig to bE€ROSSBREXERBNCITOMREBLAGEN APPIJORATIMINS | ateral fl ow openi ngs t hat

al i gn axj ith the lateral flowljne outlet. [0004] A.pair_of seals is
i nstal | ei?%@%%vﬁ‘h%ﬁaess@a&wﬁ?%m%&% gmﬁf Pﬁ@ie&ﬁmg&g@ 8f @%Frméwg ol to
the di VeAF@ECSBQHSSeHQ} Nea®h:4ah skhenffalafudry 119981 Vethel discdo S HESRRINY

gl and defi'ned between the bore of the housing and the spool. Passageways
are pr ovéxpegksiyrintdrpomsfeddierdim by refemnomnmuni cation with a correspondi ng one
of the glands to receive a source of fluid pressure, such as hydraulic
fluid or another liquid or gas nedia, for energizing the seals. As so

ener gi zegacersAaND OF U iINVENTIGgNOW from | eaki ng between the diverter
spool an € noasi ng w
8

A the seal outer di aneter sealing against the bore
of the hi®882ingThegresent ineenition melates faadin terseale &1 eglingyan asemblyanglvdvig.

a housing having a bore and a generally annular element received within the bore, and

more particularly wherein such assembly is a flowline diverter.

[0603] As further described, for example, in U.S. Pat. Nos. 5,890,535 and 6,290,231,
flowline diverters are mounted to offshore drilling rigs below the rig floor for use in early
stages of drilling. In basic construction, flowline diverters include a tubular support
housing and a cylindrical spool. The housing has an axial bore and is mounted below the
rig floor. The housing also has a lateral flowline outlet for directing gas, liquid, or other
fluid flow when the diverter is closed. The spool is secured to the upper end of a riser,
and is lowered through the rotary table of the rig to be received in the housing. The spool
has lateral flow openings that align axially with the lateral flowline outlet.

[0004] A pair of seals is installed above and below the lateral flowline outlet to seal the
spool to the diverter housing. Each of the seals is received in a corresponding gland
defined between the bore of the housing and the spool. Passageways are provided in the
spool in fluid communication with a corresponding one of the glands to receive a source
of fluid pressure, such as hydraulic fluid or another liquid or gas media, for energizing
the seals. As so energized, the seals prevent fluid flow from leaking between the diverter
spool and the housing with the seal outer diameter sealing against the bore of the housing

and the seal inner diameter sealing against the spool,



-2- [0005] Sone seals for diverters utilize rigid netal rings or end caps
whi ch are bonded to each end of an annul ar el astoneric body having a pair
of annul avol2ope9bsned al ong the i nner dianmeter of the eealus2tihmeisrps are
energi zabl e by the source of fluid pressure. The rings are enployed to help
prevent the seal from being extruded between the diverter bore and body.
BROAD STATEMENT OF THE | NVENTI ON [0006] The present invention is directed
to a seal for sealing an assenbly including a housing having a bore and a
generally cylindrical elenment received®wthin the bore. Such assenbly may
be a flowine diverter wherein the cylindrical elenent is the diverter
spool . [ seal. 4 Ne: I 0 | ric
pol ymer i @%%éi e-rglgg'ie, S%%ﬁé%’ 1{‘%&%%%? i gg%egﬁgltdorﬁ%j%f)ﬁg%se‘%v%ﬁcep %tégth\;i%e%e'% %é&)éd?ver ter
spool anth a0k chdbLawinrule chstiendy e havingwipali of adnghaligs bmedeloapded . The
seal body hag,a radi_al first@;nd face, and a %$gial segﬁnﬁ end face

spaced- ap@et digeter of ther wal « Hee ks e casrgizebledy tpsoweripf Hridoorasyreantitnner
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ext endi ngoraxndbbyy.i nt ernedi ate the first and second end face and being

di sposabl e opposite the housing bore. The inner dianmeter face has a first
and a second lip portion each extending radially towards the spool. The lip
porti oNSpRFABRAr STERME T (PR MeNS IN9 el d pressure received froma fluid
passageway T n € Spoo 0 sealingly engage the spool. [0008] A generally
annul ar 0P8} dhe ipresgotr wyéngivnsip dimetedtorbseali for aedlisig dini assemblydndiodipgeut er

di aneter, f ace ,adj acent the bod i rst .en ace, and ner.al,l vy annul ar
Second sl REBARVIIE Cirs 57 AGSTRe Mg R R el BRI R e St arret o1
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ener gi m&gﬁiprl ng nmenbers each al so may be nolded into a correspondi ng one

of the b i B bperal ilunhedes Baahndar by rmet olargelesiemene pelomgric imasstialusi on

it or a1 et B0 FRR b RFBREL T REviaEn WY SFdiso ol RireB A on

spring naghes svigiey ghind bl eheespbbl STIR el bddp hias g @bdikiMirkhenddase, kel wesdialt he
spool and the bore of -3- e diverter,_ while the provision of the first

and seco¥gorherbiese sepcedrapal apaly dom thg fetticod fags- abkg bady; Hsbasragi iBp%g t he
lip menb r : 1 ' or.di [l e
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end face. Generally annular first and second energizing spring members each also may

be molded into a corresponding one of the body lip portions. Each of the first and the
second anti-extrusion and energizing spring members may be formed of a metal or non-
metal material. The provision of the molded-in first and second anti-extrusion spring

members prevent the extrusion of the seal in the gap between the spool and the bore of



BRI EF DESCRI PTI ON OF THE DRAW NGS [0009] For a fuller understanding of the
nature and objects of the invention, reference should be had to the

f ol | ow ngwoeveidsetbsdescri pti on taken in connection w t hpChaSaciaonisaanyi ng
drawi ngs wherein: [0010] Fig. | is a cross-sectional, fragnentary view of a
flowine diverter assenbly including a pair of seals in accordance with the
present invention; [0011] Fig. 2 is a longitudinal cross-sectional view of
one of the seals of Fig. 1; and [0012]. Fig. 3 is a nmagnified view of a
detail of Fig. I showing the install afion of one of the seals in the

di verter assenbly. [0013] The drawings will be described further in

connect i A t ha .f.0l.l.ow na: Id.e rd.Rt | -t he I

DETA LEDW%TW%%%&E%W%MS%@ 1%?‘5‘@; rg{‘%%‘rﬁée F%‘ﬂy%ﬁ%%‘%ﬁsay be
enpl oyedfiindtiéi® dseikl iDwnbgides tiilpthanbdrer conveni ence rather than for any
limting {J)ur ose. For exanple, the terns "forward" and "rearward,” "front"
and "real®001} r Thnt present "imesngion, "agpgrdinghangompgsesr the afrsign, ofrbrigplépn; bot t ont
desi gnat i ti in,. r aw..ng i fer j . W .t h the
forma -1 Friaracion SRRelrba e Ao b T RAS Bal Sl fhien it
"ext eri ogxeémpbifiecdduttho dediled afselobirdgo foRGPLeCBidvaltygestad tHe TRedinerdvérenar d and
away fromthe center, of the referenced elenent, the ternms "radjial"_ or

"hor i zon$eal of g dnventipainclyie thg glimmnatipn of Bredieed dgy, rigid spd seps whigh resylts
directio ' . i sod Bt ial..or

nor  zont & "eistP FERERod Bhd hdte 2eRALRGTH, At Aling the BRefifd ToP bohd e

| ongi t udbstakerceint ead caps andfthé ealr eddyr emciddionbb mévintagan dntihde tmproved

"downstrean and ."upstreant .referring, respectively, to directions in and
oppos { coelag TEtiph B ORI HErsPr P AHersgA Rt ol WEgeamed Pkl SehgeTes of her
than the  MokaRHR86hthiCRth Ynd BRb! ERGCuRRP isdt doRUiiDEs i i difponeRs lofer ed as
bei ng used tor purposes of convenience rather than in any limting sense.
I n cert athe divarws asfenttiy fHugther sdvantageniichidediexiidn gintitedimsibn dileregts om may be
shown by _.an arrow | abel "A'.and the radiagl,direction may..be shown by an
arrow | atEufpderdam@RE ofthe ettt Kap e .2 8t PRGN BeRRGIE Do 600"
i nt er chapgraBttsurb 0Ghdle 4l sither dvaktags wBl BORAESy Bpydrld t8AhcseRRARYNRY I C
desi gnation may be referenced herein collectively or in the alternative, as
wi || be thgperbased yposrthe diselosure cogtampdhengiveri ¢ portion of the designation
only. Further, the constituent parts of various elenents in the figures my
be designated with separate reference nunerals which shall be understood to
refer togkhpr oSk TRON GRIEEDEAWRIEeEnt and not the elenent as a
whol 6. GEMETAI TeTerBhtes. o ong Wih Fererences to spaces, surfaces,

g

di nensi o#09hnHoex tfelar sindenstandieg dd sheynatueoang elfjecds pbils. invgngions referyndse
desi gnat ed "incl uded" neasyr.e | ative to,surfaces or axe f an
oot SiouRE be it s, @RalERS dhflled, SeRinfitn) Rrstiip rimetion S B
t her ebetmgﬂ;@a@ﬁn@aﬁaﬁmgss‘eh%ihhout such desi gnati on as bei ng neasured

relative to surfaces or axes of an elenment and as defining a space bounded
ext er nal [0¢18) &iz. duisss geosehedigapl, dragmentary Nisve pEevReninadivertan pspemblye

neasuresingfudgn %Dﬁﬁtg#fes%aﬁEﬁgﬁgfﬁgﬁﬁgﬁéuﬁégﬁ%&&%@i ve to a common axi s,

whi ch axi's na anspose
[6611] Fig. 2 is a longitudinal cross-sectional view of one of the seals of Fig. 1; and

[0012] Fig. 3 is a magnified view of a detail of Fig. 1 showing the installation of one of
the seals in the diverter assembly.

[6013] The drawings will be described further in connection with the following
Detailed Description of the Invention.



-5- purposes of convenience in projecting the vertex of an angle defined
between the axis and a surface which otherw se does not extend to the axis.
The termwexor/osomy refer to a line or to a transverse pcans24aihoeisgh such
line as will be apparent fromcontext. [0016] For illustrative purposes,
the precepts of the flowine diverter seal herein involved are described in
connection with its use within a flowine diverter assenbly which is
nountable to a drilling rig below the floor of the rig. It should be
appreci ated, however, that aspects of "The present invention may find
utility in other applications. Use within those such other applications

t her ef or I i within the scope of the

pr esent &m%.%.%%&@@gﬁ?ﬁ {ﬁ%@ e figures wherein
correspo[idildap KRiwinenamindlagpahey sharnplogd 1o wesfghatigg chscgapandomg

el ements throughout the several views with _equival ent el enents beln

r ef er enc&IVRRICACtheE thin feegie HIitig RUTPRMN Gi9E Framplesting fgrmsodervasd” an

represen flc N, iy erst s * e 2 e a 10 in
Fi g. ﬁ%%ﬂg)rla?%r { nclu é? ae}{rl lﬁerﬁgiﬁm Su % éﬁgp}%gtegh%%g lﬁ%@‘ %%i whi ch
is rmunt ﬁmmm”oiesigaa&khmm@fs ia ﬂ@kf&xﬁh&m 1 M@@%f@rmwm&dammﬂieaﬁms an

axi al bope, 14, theregt whi ¢h .extends, al o scentral ] ongitydinal
assenbl y Byped,” 16““%% g‘l‘i‘ ’pe?rpemi:loé{ﬁ%a?n 0° “’?aéga al Oﬁgéénﬁﬁ?%ﬁ%gsor 17. At

| east Oneodt@&ﬁ&’a}eféﬂmﬁéﬁ leSRecAWIY Sl d;ﬁe%no%&;%rd &&@ax&r@v %H?tﬁag:eﬁt%r bPihe
directing flurd f when diverter 10 is closed. jeneral Iy cylindrical

di ver t er refgpyeusied emem‘ﬁhc kermay rdsieald er Uhaizonial’t 4nal im 1t Oemmal” rederiing,i ng
riser (not shown).is.disposed,coaxi y _in bor par t

 adi al | yFORETER VoI ACHHER fE p&ﬁﬂesn%%iﬁé frt BerbehSedier, ARt RaSRAT T 20 vy
be of a m&éohtaﬂ)l&gﬁrﬁ&mﬁhrm&bés@rbf\miz@% RBtichlN € %Qoﬂgﬁlaﬁﬁmal%ﬁﬁﬁ%us gmnd

| ower portions , , and 34 respectlvely Spool central portion 32 has
a ci rcunther eefelented edement, 36d fher eensi ndetpstisamer a@I‘il ansteamferedatinghi ch
conmuni ¢ h, o el nd f o, or. ort
openi ngsl%tsge%mel% ! &&%c imslsg a1 Og?o q%ag}%bt'fef#‘ﬁ@{’lr a 3"' aﬁ%ﬁ I uid
comuni céinilan iMipbf @hié:d aianlsﬁe W64 Bpedfipaly n&ﬁu&hd@l\/\hbd\% Hkeiké q% t§ Qx%|

rings, an upper one of which is referenced at 40a, and a |ower one of which
i s ref eremsdgrediasdsing vwdafeﬁﬁwa%@ \mowmﬂﬁ@e BRlBeethan i gay IS HRR 0S| S

t ed |
r ooves Bredieff LRSI RuADRE wdif of 15 SERT! Birtokich Gl BOShEm BULE o,
spool upgpesw labe}edawq” amﬁﬁfea‘hdlpbdﬂ‘ﬂﬁﬂﬁﬁ oy }_&m?ho&a Hyan glantebéRd, “RahdiHeet ween

spool central i o ti ons 2 and 34 for and 42b, and extends
ci r cunf eieERs |3§I“1g a‘%? anef E%e used mfel’changea%!

[6015] In the figures, e}ements having an alphanumeric designation may be referenced

herein collectively or in the alternative, as will be apparent from context, by the numeric
portion of the designation only. Further, the constituent parts of various elements in the
figures may be designated with separate reference numerals which shall be understood fo
refer to that constituent part of the element and not the element as a whole. General
references, along with references to spaces, surfaces, dimensions, and extents, may be
designated with arrows. Angles may be designated as “included” as measured relative to
surfaces or axes of an element and as defiming a space bounded internally within such
element therebetween, or otherwise without such designation as being measured relative
to surfaces or axes of an element and as defining a space bounded externally by or
outside of such element therebetween. Generally, the measures of the angles stated are as

determined relative to a common axis, which axis may be transposed in the figures for



[0019] As may be better appreciated with additional nonmentary reference to
Fig. 3 wherein the detail referenced at 50 in Fig. 1 is depicted in
enhanced wetaidosems nmay be seen for gland 42a, each of wrhe/usb@nass3d nmay
have a first or upper end wall, 52, and a second or |ower end wall, 54,
spaced-apart axially fromfirst end wall 52, and a peripheral sidewall, 56,
extending axially between the first and second end walls 52 and 54, and
radially circunferentially about assenpbly axis 16. Peripheral end wall 56
has fluid passageway, 60, opening theif€into for providing a source of fluid
pressure, such as hydraulic fluid or another liquid or gas nedia, for

ener gi zi 0 . i t I rel .

Cross- se@‘%ﬁp %%EIO?\Q/?%V\%H% ccs{éna& %’% tﬁ#o %(Xg ﬁ%ﬁgﬁ\é&w&%{gﬂe{%&ﬁﬁ’%g egh%eﬁagxésﬁrﬁl has a

gener al | y safmue @hichedherwide, doshnohextenyd focthewkiie dTiy tephtakisl’ S8ayf Rifered 20f an
el astoneric polynmeric material. Body 70 extends circunferentially aro rid a

central lemep Padranayersepipngtiraughapch ipg awillberpppeatifresy cante%b a radi al seal
s 74 R . gt . Cand
3 Coax: QRS EBy RIS SARRIHCHRLUAD F Mo fhif, Hothher Kol bl 1,

addi t i onalvohvell ere degribgdiin chondetign vath bodye Pdthwma Bowhnh divefter s¢sembly f ace,
80a, dispopsahl e op ite the gland first_end 11, 5 Fi 3), and r adi al
second e%&c%awm%gfe wa%@gmgﬁ@r clowithh floerrafdhs Fier 3t Sl P%lew%ateind_

di spos abh&w&%ﬂ%ﬁéﬂﬁg&ﬂcﬁ@o%@:@?eséﬁ%%ﬁ%ﬂ%é%ﬁﬂiﬁd 2ty B Sihef Yp@cafodtasygeadi al Iy

spaced-apart 1 nner outer diameter facés, 90a and 90b, respectively,

each of withinitheset skl sthexappilicgtionsttheraioud shoald beeconsidsteddn be swprossdly wrthinf aces
70a-b. |pner di(gggter f%ce 90a is disposable in gland 42 (Figs. 1 and 3)
opposi t e®EFoYIc Bt Bt BITEBPCYi amet er face 90b being so di sposabl e

opposi t e[perE RéferhifPHdn W i figl6§ MRl QoSEPondind GeftPencBSchARKREEdreM t hi N
gland 42a (Figs. 1 and 3), inner dianeter facé 90a has a first Iip portion,
100a, whited textesigdate cattestongdingperndnts throughent hesysueral s@wsawidgh gqeizelend | p

portion, ,100b xiall ed-apart from first, || rtion, 1 .10 define a
recess, ?6’?@%e§%ﬂ%t%§e§%&% ng‘tgx?%lﬁlai %rg S?%‘éﬁngﬁjl é%ﬁqllé%%ed?es%ggtﬁ%ngwa face
90a t ovafegfesomante 2Ovlidddiststia6@mite &l referdncpd pénepatty 40QanlFifrie PRen@ zabl e
-7- responsive to fluid %essure recei ved j,'n recess 102 fromfluid
passagewty instnderp generally pbuby supposkhousings J2.cvbish és mrunighlarie thy Gevinfia se
(Fig. 3)a.k: { t.| Fiigs : , | hg 40a
further ?%}&18 g%%égl\égtgﬁ?ﬁﬂ’]u ?ﬁgﬁég’g%ﬁ? I%%/ﬁgﬁﬁﬂef alrg’ F}er%eslﬁl%g%% %%%g%}ggh&

ant i - ext slusg an cefrdl Nigngardied sassdblg atisl 14,0bvhiche & @etpiendibyiar each radialwhi ch
extends circunferentially around seal agxis ?2. First sprin rrerrbﬁ 110a is
mol ded i #EEMBE RIS U erAlgieaione datprat Boybne qujieic bt onsB e in Spusngi [ &% sgoa.

Second sptl ber i ‘o b I I : i er face
905 ad) oo g Y D AR L0 i B S g e QY er S e T
further Haywhieh heaynked sesirddniol theiupgergenmkbohh |dyillapnnbar(ndi ststwrgns dsposadd

energi zing spri.ng meppers, 120a and 120h, .respectively, each.of whj

xt ends GEHEUHIERa | BF spatricr et paay doratomtp SErls of BB Ping
menber 120abbSyeaR) %ggoi' T Rl BE o?‘é%uﬁilgﬁéée ddn@&r&t@i%'v&ﬁc&ﬁﬁ%in&m&é‘uﬁf‘eﬁond
energi zi ng spring nber being nol ded into the body second Iip portion
100b. Eagcintref, ahéhdowaert portoatsy 368, Bh asg Sénpspastivelys Spoo! eandral pertiendi2diasiang

spring nenbers 1 may be_of a cailed ring, 1i..e. arter.,.type, and may be
For ned, | PHRIGHERAGR. Fpeso 6 alorBed i ghe Aulee Riphs S eBritavhich cEBpurRgRes ™

i 'l ust r av@H olifletHi8or Brovitling By fid @nd BRmovd pdtt 6petngdOand8f WEich ASédked i n

gl and 42a, seal |ip portions 100a-b nay be appreciated to be self-energized

to seal i #gi8yasdapggedinlie aligneddn Suidesommugeativp with ewitetdf. t he first and second
ener gi zi pri,ng.. .. 120a- 0 h t her j.zat i ip
porti onsmagga- é‘ %@%ﬁ%‘%@ﬁx{%&sgﬂpr @%s%‘% [elg éegcog}evfg{c}%‘%hﬁgtééé%%ng%&yf rom

fluid pasmagaway ldlr ddeeol amlcholst Rferelicrtaiteflbl as ecitiasealithghy peagmges
bore 14, with the first and second anti-extrusion spring nmenbers 110a-b
seal i ng BapntEn ¢gph isgpoRntedinchepsTesponding aref painy seoerally restangalir appas g

body 70 éfeB{f@sb&i é?&lcﬁf(&i#ﬂe%a&ﬁ]hp gﬁaﬂ&s BPR Fefined in, such as between spool upper



[ 0025] Materials of construction for seal rings 40 of the present invention
are to be considered conventional for the applications involved. Such

mat er i al swogenev@b1sy wi | | be corrosion resistant and ot hechitseois@bses ed for
conpatibility with the fluid or fluids being handl ed and/or for desired
mechani cal, thermal, or other physical properties. Spring nenbers may be
formed of a netal or netal alloy such as steel, stainless steel, brass, or
-8- bronze, or of a non-nmetal material,_ such as a plastic. Seal body 70 may
be fornmed of an el astonmer such as a poﬁyuret hane, silicone, nitrile, HNBR,
or fluoroelastomer. [0026] As it is anticipated that certain changes may be

made i n LOP BHES SRV S heN MMy JSRULI e BNSRA ALASPRAS 1BBEST N

i nvol ved, I's I'n con alne oreg0|ng
descri pt pmmﬁmm hndo®4 fontgamdrd@b eshdasktdnkdb uﬁmﬁﬁerenaaﬂy’ndmm@ spadl20) i m ting
sense. references including any priority docunents C|ted hereln are
expr ess| iﬂﬂ* AtoAsomay &g Bsfier aperraiaisd with gddipnglvpomppaiary seferensa iy Figs 3

wherein the detail referenced at 50 in Fig. 1 is depicted in enhanced detail, as may be
seen for gland 42a, each of the glands 42 may have a first or upper end wall, 52, and a
second or lower end wall, 54, spaced-apart axially from first end wall 52, and a peripheral
sidewall, 56, extending axially between the first and second end walls 52 and 54, and
radially circumferentially about assembly axis 16. Peripheral end wall 56 has fluid
passageway, 60, opening thereinto for providing a source of fluid pressure, such as
hydraulic fluid or another liquid or gas media, for energizing the seals 40.

[0620] Looking now to Fig. 2 wherein a cross-sectional view of seal ring 40a is shown,
each of the rings 40 has a generally annular body, 70, which may be molded or otherwise
formed of an elastomeric polymeric material. Body 70 extends circumferentially aro nd
a central longitudinal seal axis, 72, which is perpendicular to a radial seal axis, 74, and is
configured to be receivable within a gland 42 (Figs. 1 and 3) coaxially with assembly axis
16 intermediate bore 14 and spool 20. With additional reference again to Fig. 3, body 70
has a radial first end face, 80a, disposable opposite the gland first end wall 52 (Fig. 3),
and a radial second end face, 80b, spaced-apart axially from first end face 80a and
disposable opposite the gland second end wall 54. Body 70 also has radially spaced-apart
inner and outer diameter faces, 90a and 90b, respectively, each of which extends axially
intermediate the first and second end faces 70a-b. Inner diameter face 90a is disposable
in gland 42 (Figs. 1 and 3) opposite spool 20, with outer diameter face 90b being so
disposable opposite bore 14.

[00621] With reference to seal ring 40a as mounted within gland 42a (Figs. 1 and 3),
inner diameter face 90a has a first lip portion, 100a, which extends radially therefrom
towards spool 20, and a second lip portion, 100b, axially spaced-apart from first lip
portion 100a to define a recess, 102 therebetween, and extending radially from inner

diameter face 90a towards spool 20. In service, seal lip portions 100a-b are energizable



1. A seal for installation within an assenbly including a housing having a
general |y annul ar bore which extends along a central |ongitudinal assenbly
axi s, andwve2evmsmbsly cylindrical el enment di sposed coaxipalrius201n/063326 bor e
and radially spaced-apart therefromto define a gap therebetween, the
assenbly having a gl and defined between the 5 el enent and the bore, the
gland having a first end wall and a second end wall spaced-apart axially
fromthe first end wall, and the gland?having a peripheral sidewall
extending axially betmeen the first ahd the second end wall and radially
circunferentially about the assenbly axis, the peripheral end wall having

fluid pass ‘there.inof r i di RQ. A _source ] uid
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el astoms)mseﬂtwen@gM@mﬁj siddving) %1 eyt ending around a central seal
axi s and configured to be recei vable w_thin the gl and coaxi al If_y wi th the
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internmediate the firs d second énd face and bel ng sposabl'e opposite
t he bore90‘:tzhbaqenhb:rdycheameim ﬂl%c%)bhaw ng a first |lip portion extending
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i p being energizabl e responsive to fluid pressure received from the fluid
passagewalichoexsendds iomghyferenfindly arbends s@é\naiSI Thof Fitveengragmidg spring member

1202 is molded into the body first lip portion 100a, with second energizing spring
member being molded into the body second lip portion 100b. Each of the anti-extrusion
spring members 110 and the energizing spring members 120 may be of a coiled ning, i.e.,
garter, type, and may be formed, independently, of a metal or non-metal material.

[0024] As illustrated in Fig. 3 for seal ring 40a, with ring 40a being installed in gland
42a, seal lip portions 100a-b may be appreciated to be self-energized to sealingly engage
the gland sidewall 56 by virtue of the first and second energizing spring members 120a-b.
Upon the further energization of lip portions 100a-b responsive to fluid pressure received
in recess 102 from fluid passageway 60, the seal outer diameter face 90b sealingly
engages bore 14, with the first and second anti-extrusion sprimg members 110a-b sealing
gap 22 on opposite ends of the seal ring 40a to prevent the seal body 70 from being
extruded into the gap 22.

[0025] Materials of construction for seal rings 40 of the present invention are to be
considered conventional for the applications involved. Such materials generally will be
corrosion resistant and otherwise selected for compatibility with the fluid or fluids being
handled and/or for desired mechanical, thermal, or other physical properties. Spring

members may be forined of a metal or metal alloy such as steel, stainless steel, brass, or



a generally annular first spring anti-extrusion nenber extending around the
seal 25axis, the first anti-extrusion spring nenber being nolded into the
body out ewodnmret®ms face adj acent the body first end faeer/useai/063806

a generally annul ar second anti-extrusion spring nenber extending around
the seal axis, the second anti-extrusion spring nenber being nolded into
the body outer dianeter face adjacent the second end face, 30whereby with
the seal being under pressure in the assenbly, the first and the second
anti-extrusion spring nenber seal the“%ap on opposite ends of the seal to
prevent the seal body from being extruded into the gap. 2. The sea

ring of ¢laiml f.urther .S NG, a ner al 1y, annyl I

energt zi SR o5 SioaRraERBEA T§h s auptertEn SRRERRNY BO e dbmpid flan

ener gi zi egstemet AGhE ARIyRahAR, SittaednitilePHNBR, e dyiofdelasfomidrp portion, and

the body first |ip portion being energéfed by the first energizing_ spring

nmenber t Pl2ALade it is anticipated that certain changes may be made in the present invention
without departing from the precepts herein involved, it is intended that all matter
contained in the foregoing description shall be interpreted as illustrative and not in a
limiting sense. All references including any priority documents cited herein are expressly

incorporated by reference.



5t he gl and sidewal I; and a generally annul ar second energizing spring
menber extending around the seal axis, the second energi zing spring nenber
bei ng nolweadoixmwersshe body second lip portion, and the [poayuss@aosss7é i p
portion being energized by the second energizing spring nenber to engage
the gland sidewall in the absence of said fluid pressure. 3. The
seal ring of claim1l wherein the assenbly is a flowine diverter and the

el enent is a spool. 4. An assenbly conprising: a housing
havi ng a general ly annul ar bore which extends along a central |ongitudinal
assenbly axis; a generally elenment disposed coaxially in the bore and
radially spaced-apart therefromto fal a gap therebetween, the assenbly
havi ng a gl and defi ned between the g#%?%ﬁ%. and the bore, the gland having a
first enWhasaislclamddas:second end wal | spaced-apart axially fromthe first
end wal I, and the gland having a peripheral sidewall extending axially
between the first and fhe second end wall and radially circunferentially

about the asséﬂblyAa¥?§ﬁ“ﬂﬁ@aﬁﬁﬁmﬂwgm§ﬁubﬁﬁem&bﬂHﬁ%@#ﬁbahpﬁﬁﬁgﬁﬁﬁ§§dbmay
openi ng %égigwy%ﬁuia@rw@wmcﬁvwéﬂag aforOHE&fraP lordgh Ml PiRSaHLaangd A seal
generally cylindrical element disposed coaxially in the bore and radially spaced-apart
therefrom to define a gap therebetween, the assembly having a gland defined between the
5 element and the bore, the gland having a first end wall and a second end wall spaced-
apart axially from the first end wall, and the gland having a peripheral sidewall extending
axially between the first and the second end wall and radially circumferentially about the
assembly axis, the peripheral end wall having fluid passageway opening thereinto for
providing a source of fluid pressure, the seal comprising:

10 a generally annular body formed of an elastomeric polymeric material, the body
extending around a central seal axis and configured to be receivable within the gland
coaxially with the assembly axis intermediate the bore and the element, the body having a
radial first end face disposable opposite the gland first end wall, and a radial second end
face spaced-apart axially from the first end face and disposable opposite the gland second

15  end wall, and the body having an inner diameter face extending axially intermediate the
first and the second end face and disposable opposite the element, and an outer diameter
face spaced-apart radially from the inner diameter face and extending axially
intermediate the first and second end face and being disposable opposite the bore, the
inner diameter face having a first lip portion extending radially therefrom towards the

20 element, and a second lip portion axially spaced-apart from the first lip portion and
extending radially from the inner diameter face towards the element, the first and the
second seal lip being energizable responsive to fluid pressure received from the fluid
passageway to sealingly engage the sidewall of the gland;

a generally annular first spring anti-extrusion member extending around the seal

25  axis, the first anti-extrusion spring member being molded into the body outer diameter

face adjacent the body first end face; and



a generally annul ar body fornmed of an elastoneric polyneric material, the
body extending around a central seal axis and within the gland coaxially
wi t h t he wexermly7saxi s i nternedi ate the bore and the el egeruspotiloessbody
having a radial first 15 end face di sposed opposite the gland first end
wal |, and a radial second end face spaced-apart axially fromthe first end
face and di sposed opposite the gland second end wall, and the body havi ng
an inner dianeter face extending axially internmediate the first and second
end face and di sposed opposite the eréﬁﬁnt, and an outer dianeter face
spaced-apart radially fromthe inner dianeter face and 20 extending axially
internmediate the fipst and the second end face and ,bein i sposed osite
the bore. t he i EerlGioaRaee popad aRARGOn Pie Aot shelR B3R IR
radi al | ysdahekRf BRMdcon@aas-ckitesioh epid meaitdr deBRCABMcHiiftop et bodly axbral |y
spaced-apart fromthe first lip portion and extending radially fromthe

i nner di diametsr facsadiecenidhaiseconeens) a®nt, the first and the second seal lip

bei ngy 25ener 028k ifis BANSY el [ LGS SH e LERFINE b AR bP old Ul d
passageway to séalt1ngly engage e srdéwall "o e gland,; a generally
annul ar fdcond afbekn@xdn §48ingMmanbdrigalnkabey o spprtte Rgdaciadedihe piaaht axi s,
the first anti-extrusion spring.nenber being nolded into the body outer

di aneter&\eéﬁgb&é}’ﬁr@gh‘?e”é&%x%gnﬁﬁ@cga@nd face; and 30a general |y annul ar
second anti-extrusion spring nmenber extending around the seal axis, the
second anti-extrusion spring nmenber being nolded into the body outer

di anet er facezadja@b%ﬁmgﬁég§§@éﬁﬁ1@%@“?&@@Pﬂﬁngf whereby with the seal

bet 19, under, DL WA SRESE s U5l SRR SRA p sl,
prevent 3bs tthefiseaherbiiby Spriomhanieg bexierticlded imb thet brelydirst lip portion, and
the body first lip portion being energized by the first energizing spring member to engage
5  the gland sidewall; and
a generally annular second energizing spring member extending around the seal
axis, the second energizing spring member being molded into the body second lip
portion, and the body second lip portion being energized by the second energizing spring

member to engage the gland sidewall in the absence of said fluid pressure.

3. The seal ring of claim 1 wherein the assembly is a flowline diverter and

the element is a spool.

4. An assembly comprising:
a housing having a generally annular bore which extends along a central
longitudinal assembly axis;
a generally element disposed coaxially in the bore and radially spaced-apart
5  therefrom to define a gap therebetween, the assembly having a gland defined between the
element and the bore, the gland having a first end wall and a second end wall spaced-
apart axially from the first end wall, and the gland having a peripheral sidewall extending
axially between the first and the second end wall and radially circumferentially about the
assembly axis, the peripheral end wall having fluid passageway opening thereinto for

10 providing a source of fluid pressure; and



5. The assenbly of claim4 wherein the seal further conprises: a
general ly annul ar first energizing spring nenber extending around the seal
axi s, thewbizostoserser gi zi ng spring nenber bei ng nol ded i rCo/Ush@1loezdye fi r st
lip portion, and the -12- body first lip portion being energized by
the first energizing spring nenber to engage the 5gland sidewall; and

a generally annul ar second energi zi ng spring nenber extendi ng around the
seal axis, the second energi zing spriﬁg menber being nol ded into the body
second lip portion, and the body second |ip portion being energized by the

second energi zing spring nenber to engage the gland sidewall in the absence
of said fluid . 6. The assenbly of claim4 wherein the assenbly is a
flowine di W?@‘%ﬁgﬁﬁbﬁﬁgg@' enent is a spool.

a generally annular body forined of an elastomeric polymeric material, the
body extending around a central seal axis and within the gland coaxially with the
assembly axis intermediate the bore and the element, the body having a radial first

15 end face disposed opposite the gland first end wall, and a radial second end face
spaced-apart axially from the first end face and disposed opposite the gland
second end wall, and the body having an inner diameter face extending axially
interinediate the first and second end face and disposed opposite the element, and
an outer diameter face spaced-apart radially from the inner diameter face and

20 extending axially interinediate the first and the second end face and being
disposed opposite the bore, the inner diameter face having a first lip portion
extending radially therefrom towards the element, and a second lip portion axially
spaced-apart from the first lip portion and extending radially from the inner
diameter face towards the clement, the first and the second seal lip being

25 energizable responsive to fluid pressure received from the fluid passageway to
sealingly engage the sidewall of the gland;

a generally annular first anti-extrusion spring member extending around
the seal axis, the first anti-extrusion spring member being molded into the body
outer diameter face adjacent the body first end face; and

30 a generally annular second anti-extrusion spring member extending around
the seal axis, the second anti-extrusion spring member being molded into the body
outer diameter face adjacent the second end face,
whereby with the seal being under pressure in the assembly, the first and the

second anti-extrusion spring member seal the gap on opposite ends of the seal to prevent

35  the seal body from being extruded into the gap.

5. The assembly of claim 4 wherein the seal further comprises:
a generally annular first energizing spring member extending around the seal axis,

the first energizing spring member being molded into the body first lip portion, and the
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body first lip portion being energized by the first energizing spring member to engage the

5 gland sidewall; and
a generally annular second energizing spring member extending around the seal
axis, the second energizing spring member being molded into the body second lip
portion, and the body second lip portion being energized by the second energizing spring

member to engage the gland sidewall in the absence of said fluid pressure.

6. The assembly of claim 4 wherein the assembly is a flowline diverter and

the element is a spool.



