FLEX- LOCK METAL SEAL SYSTEM FOR WELLHEAD MEMBERS
Description FIELD OF THE | NVENTI ON Thi s invention
relates in general to well head assenblies and in
particular to a seal for sealing between inner and o
outer wel | head menbers. BACKGROUND OF THE | NVENTI ON
Seal s are used between inner and outer well head
tubul ar nenbers to contain internal well pressure.
ThELEXREOOMeMETALISEALRYSTEM BERWELLHRAD MEMBER !t
supports a string of tubing extending into the well
Descriptiont he f| ow of production fluid. The tubi ng hanger
| ands in an outer well head nenber, which may be
FIELDvRA THEEWENDON ng, a Christmas tree, or tubing head. A
packoff or seal seals between the tubi ng han
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inner 30d PRENANGAIMFEI®}i ght be a casing hanger located in a
BACK&ﬁbbN@%WﬁVE 8Rd secured to a string of casing
extending 1nto the well. A seal or packoff seals
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e set response tO
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SUMWQ:FOTH%%(HF f*?ﬁ'terl al's are constructed. If the seal
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cavity, Ty rad| far P [)etvveen t‘ﬁe seal and its matrlcﬁgn fhe

surfaces due to thernal transients may al so cause the
seal to | eak. SUMVARY OF THE | NVENTI ON The seal ring
of this invention fornms a netal -to-nmetal seal and has
features to accommobdate thernmal growth w thout

| eakage. The seal ring has inner and outer walls
separated by conical slot. A netal energizing ring
with inner and outer conical surfaces is pushed into
the slot during installation to deformthe inner and
outer walls into sealing engagenent with inner and



deflection is within the elastic range of the
energizing ring, thus creating radial inward and
outward preload forces. Thus when thermal
di spl acenents cause a radi al novenment between the seal o
and the mating housings, the stored energy due to the
flex of the energizing rings enabled by the internal
cavity, maintains near constant sealing forces.
energi&iidiring s metuteg, or pstedveitd thermal atowihyvibe Bwerd apdoyiward Higected radial forces
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a ves e surface,
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wall o the mati ng housing. Such gap is required for
BRIEF DES@RIPAIONGOF THE PRBWINGH d and is suffi ci ent ly large to
require | astic deformation ofc}hes gﬁ/ h
FIG. { ﬁea ?fﬁ Y of 3 pRpd assepbly caRirueie’ BAEH E‘é*aPYeHB"" shown
prior tg{ngtallatign. ot ches and surface trauma of the wel | head
& S fof IFRY E1 aRRY¥nd® RIRY isB€bsition after
;‘s?é" ?J% Sremozaﬁle@%v&ear%%elai gﬁ?ﬁ&‘ﬁé’éﬁ%f this outer | aye‘?b i's
sufficient to provide for scratch filling and
FIG. 3 l8ah eflaged sestmbl viey df etevi@enoftdne ofithe emeggizieTings of the seal assembly of
FIG. 1Adichiwnipoorad Ingtallatien. t | pl e v- shaped grooves of the seal
body are such that the soft outer %ﬁer wll be
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mem exposed at the surface they are not subject to
DETASl &masEes GRIPNOK ORMIHEONYETI@NI ons. The conbi nati on of

stored energy provided for by the energizer ring
ReferdrgMp tFYG.alnd pbiien ofoanubing ook b is Swaf‘e rT ubing,gpool 1|dr'%){PF%i%dsat an upper
end ofgwelt dng lserveseas|an @gteuwa'é?ad esRee| | T4OIIRAPA0f biiaas a bote 12
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19. Tibirgt lehgeat!? das a Bp@wapd faging sholset Pnthpt defiraf st unpREensicof peal pocket
19. A ghaisiebiing 23fthat hag amupyard fagnevehoyider (Srramieg by yBiag bangAr Htp gfine the
installation. FIG 3 is an enlarged sectional view of
the nose of one of the energizing rings of the seal
assenbly of FIG 1, shown prior to installation. FIG
4 is aviewsimlar to FIG 3, but show ng the nose
after installation. FIG 5 is a sectional view
illustrating the seal assenbly of FIGS. 1-4 installed
within a well head nenber. DETAI LED DESCRI PTI ON OF THE
| NVENTI ON Referring to FIG 1, a portion of a tubing
spool 11 is shown. Tubing spool 11 is located at an



with a shoul der 15 | ocated therein. In this

enbodi nent, shoul der 15 is conical and faces upward

and inward toward a |ongitudinal axis (not shown) of

bore 13. In this exanple, the inner well head nmenber

conprises a tubi ng hanger 17, which is shown partially

in FIG 1 within bore 13. Alternately, tubing spoo

11 could be a well head housing or a Christnas tree.
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altern tnve y m de hc ater e{ E %I oI -eth r-ether-keytone)
or PP rR/ S Ur S on ng
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substamiellyudiesr imagsalf eadhrugher. e fsemerpamaréls arerapbliEed ts the luppeg section as to
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of innpicAnpiler merakeh 44 gbqPERKtel FBOHIRC rerhkar 48 isRppoiEatelyrikg samsras the radial
fh'*’?ﬁ%"’@ﬁ%[’@&oﬁenyl ene sulfide). In this exanple, seal

ri 31 is ?l-dlrect i onal havi 09,813 %R@SE ﬁgF&{&Q agﬂ
Lower e e r n mner annul me € o nilar ber 55.
Inner r]g é% sﬁéta + ? @t[? Rk agmple the
axial @ﬁgt PeR&hizin %%s@ﬁﬂﬁ ki a&uaﬁléﬁ‘gth”‘&‘ b& nErglzth fing 43. Also,
in thlsU&Bﬁble Sﬂ{et' hﬂ?ﬂlaﬁﬁmeh@er 5BRd bA¥RInSSGhdnibar 5 B tie8%ink @xial lengths.
The @& portivas @eimbape omer membaals53sbDisedd ab habuppertiog egrtiomof lower
energiindtring 45 @ defire a redig!vddiit appraxinztdhatbe sanurastsed rog ﬁ‘t r ally

bet ween t he upper and I ovver ends of seal r| n The
Each pﬁh%enwg r@gg@} 48 s 3 a;ggp ?n engages one of the
slots 4 45 e i conical surface 59
@8 FQ: ufilreac gkf g %ﬁéfal ace 57 of upper

for e site in e ewa
energ ormﬁcjj} eH Bialar ¢ ﬁfbgrl Z‘} pfge ro'u{égc ttal surface 59 is
forme é? an rQHenﬁﬁ%%‘ 48 PRRS infdr @GR4 oBRH chichOMPbces 57, 59 of lower
energ2ihg rrﬁg 15 B& dirhiRey fbAmeLst0BE&Snriet Bid duler@Rndidiendniberr 535 58l@nner and
outer tipRaIl sueBedsE7 Z5NGay begundkd cosicdl eurtaeek, do viwowarod straight cangplesurfaces.
Serratidnetmag beligcatet! idring guifemag) 67 antbh tearesistfaxiel segl severatiatesf sgdl 31 from
during setting. Lower energizing ring 45 is forced
upward into |lower slot 41 by shoulder ring 23 during
setting. Upper and | ower energizing rings 43, 45 are
formed of netal, such as steel. The mating surfaces of
energi zing rings 43, 45 and slots 41 may be forned at
a locking taper to resist reverse novenent of
energi zing rings 43, 45 after seal ring 31 has been
set. Upper energizing ring 43 includes an inner
annul ar nmenber 47 and an outer annul ar nenber 49.
Inner and outer annular menbers 47, 49 are secured to

.



of inner annul ar nenber 47 above outer annul ar nenber

49 is approximately the sane as the radial thickness

of seal ring 31. Lower energizing ring 45 conprises an

i nner annul ar nmenber 53 and,an outer annul ar nmenber o

55. Inner and outer nember®$ 53, 55 are secured to

each other, such as by threads. In this exanple, the

axi al Iength of lower energizing ring 45 is less than
energizing rings 4B. 4% Mgtliforatly. (iispEnree ARt WY i) rf??%g"féses % ansl 59 may be
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conical @afaced 579g581. Each of the energizing rings 43, 45 has
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e ne udiages ces62, may have a
cyllnqu eg?ngd s aPorstn? Cg ng?gﬁ ? p gper |6|H %%? g& (g(rotrudes
inwar essentla rlor t se ti se FIG. 1)
prefeé E)in 63é §§Eﬁ§u % ﬁ@a$§ cé% During
setting, é will cOftadt Bltwhrd &UH ndﬁéér @ﬁ@e cB lnéJFP\Q%Bse end of cavity 61.
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of barfEgBD €4vitd €1 prEfeeabgEx@hdCionancadal Sistafceaieat 5%t iedst ejoal ettle axial length

of inneiparer outan tecemiceh RuTtaces 5MBAbIe rthigl @mbddireent, mawty Gnektends sem nose 65 to
threadsdrii & adnbsgmal)a@@g;ar §gvity §Dis @frmpq)wer wz@gzqna QS m,tlpﬂgsaz[g manner.

Ref(?ra e s m | ar | y fagrqrr{@d on \ngﬁ éﬁne%bﬁag 8}&@}/3@@ g%r the well.
Ig:\',r; Oiﬁﬁi ?'Sc BFeUEd Wiy wRine sslﬁ’ PPaces’ ﬂ] or~some other
coni cal surfaces Serratlons may be | ocat ed

In opéﬂatﬁoﬂgtuﬁlhbj 6098, 91 ABdt @9 Idweredftd He vAMliaall s6@dd to tubing hanger 17,
whichS€ patfyinlisedl asfendad9 a3 lshbwoim FIGO1. Acgeprvgli initially existsdestwé8n cylindrical
band 45 and\cddindricalrsatfdcg,60t &reshoppér FISnd. Aotweing harger f7aig dowered into tubing
spool boref1acRASuIBST el W langn bare skeider15. Jq '%atte'aani?(F'G 5) causes
shear szﬁ t@éh%gr desyitiag é‘hﬁﬁli)l hang?f 7. rﬁ%/mg oaﬁhoulder ring 23 to
the s? f oye e tu n er 51& ’gﬁ shoulder

ri hdi r 21. The
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ring 23 1 |ﬁtﬁljs an e be een U
reduc ? sta% ial movement of
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cynndﬁéai ﬁ,\a@ of §e°a| b&ckfetomadusoamt h@vérﬁéﬁﬁblsb tedsCoukerGial B7 of seal ring 31
outwagDintd salingf engaidedtent witinthk avall & hdre r1348s stowhiim8id. @aVent passages or
peneteatiort briesmdy(he i6@rmrated axdisabangd &3panddifoeghaipperfand iawenenergizer rings
43, 4pehthet a dedraulip frgk gonditibe dpesniod Prsverd Giall ragke iR\ {he qpgraizer and seal
SYSte’Be‘f%@é‘rf’“F MeRforiggRyrpsres f rpdal F@E%\'f%"%)’uﬂ?ﬁdg‘?ﬂ % F’?ea' body 31.

Referr & t361593t mr?e?t n lﬂer RLW %ﬁﬁ& Thoye axnaﬁ relé‘{“/e @§ltrmg 31,
the rag oF Qﬂ? |%§§es. vit I 5 Qedréase A WRtPM IR BREr§izing ring
45. EYéh 6@(2:%nt s stiffife @‘é@ sﬁownCM A® Y, icedhg Baideb3t nose 65, and

servin OanE @top r}nédmér THeCdowRWEFd Fbrel GRE t6 TheOleiyt It tubdTyestarigZ6 M (FIG. 5)
continlibsg défRct ileen EndOited meinberd @3, 49itowead ehch othin, coritinuidr tb eeallice the width
of cavityl6  aftee b§2.63 At brtagted swface §& et thiedilly sefpogitiont(B5IGSe and. cavity 61
will be geduced ingwigth Qv g initipl posiiprafleit 8§ ClsaREres3MaRR Hetygen cylindrical
surfa‘leéé%l'%""é%?}lndrlcal surface 60, prOV|d|ng a slight gap

The d OS { anlauou{er m erg t417 n&) to ancﬁﬁ Ejefe%f) Q%gtﬁ ot exceed the
yleld (%\%ﬂ aPvaW ér&fbrme‘%}J B %nt the CIREd mbers 47, 49
contind a@ | iniard ard k8P 3dal hif I @hdt b outer walls 33, 37 after

settind. nl‘h%r difipedicrd 6ike ||§’lxd:l‘t ldefndéntlbh a@ighbedntimiingrte berapdiey to energizing
rings #3)@B frgmaied @ingtdh aubing 162 (RI%i %) Bdoausgtdh thedfictibraofdheSiBekinGdanet etween
energBihg pingsf 48; ahhnd tbx weltschs sibtsrd1.aam inscease inlidal iengtd of $rat pdcket 4P due to
thermplegiewth ajirgt cause tehergiaing ngs| 43n @b e bask olhefesiotsay THe deffection of the

coni cal surfaces 57, 59. In this enbodi nent, cavity 61

extends fromnose 65 to threads 51. A substantially

simlar cavity 61 is fornmed in | ower energizing ring

45 in the sane manner. Referring to FIG 5, tubing

hanger 17 is secured to a string of tubing 67 that

extends into the well. Tubing hanger 17 is secured

W thin tubing spool 11 by | ockdown screws 69 or sone

ot her conventional device. In operation, tubing 67

(FIG 5) is made up, lowered into the well and secured

to tubipg hanger 17, which is carrying seal assenbly



the set position shown in FIG 2. The downward
nmovenent of tubing hanger 17 relative to shoul der
ring 23 reduces the axial distance between shoul der
ring 23 and downward faci ng shoul der 21. The o
reducti on causes energizinésrings 43, 45 to advance
further into slots 41. This axial novenent of
energi zing rings 43, 45 forces seal bands 35 radiallg
upper andNawet innet andseter wally 38y eerbring 3iis beypirbthe elasticfigit podgld strength
oﬂhewabld@¢d§e3$1b@%ké@mEGQ“This axi al novenent al so

The iny or Ces odt &r _vall rg @I vgﬁ%ores enerwatroqna{ rﬂ:g Pthe metal-to-
metal %gf Wgw{gﬁﬁ%rm Iit@ S the tblp %Q Iatuve to
the tu hez% tﬁ Z)ﬁﬁe 'F@Mc Eor even
climinbtB: QigNeled! fﬁQ s@gfng%ag mém bglte ubp BRI radifiChreloaded bias
create ‘By\/ﬁ{e iRERA] GAVItE Within S48 ené’&zméﬁng&@ddithaélIyaahgldmwel‘nem diieoto khermal
transigh@idiatdonimodates witialut pseofahe seak eadroynfaice- This fiefxing legergizer system, in
contrastrte rsglndmnergaardrmge af priog ingerdians, F@VIdQSe%Qfe%ﬁ@PFQVo‘?Y W'lﬁhl Sﬁ@' integrity is
maintgingdp Widesthe dnvention Aps é‘P%‘s%EwWB '@0% eo?-;f ‘aderet &jﬁout f ;ecfgpgo
imthe art IS sylsce,

g‘c?rscea)gﬁl rB?sowgfﬁg éllsrnp E(%J Lé%g so;":gcl:fuld e reﬁd% ergizing ring
landin ectl & ihe Bare t e éay @o P oS Eéhfigured for
withst ‘5\ ure nrkfﬁj @Q g‘?: ittt 9 siré Y\b\hﬁ‘/ &18Rd|€ aseRsizing ring. Each
energizi c%: o 5 O e@rdf ¥ sﬁm@@rrﬁéﬁﬁs with thd &&lviky fofindd@yBiachining. The seal
asser&ﬂ'%lﬁ als18e érmpgyed Bétwednvedtisiig hdngemd @ weBheao howdys

surface 60 as shown in FIG 4, closing cavity 61 at

nose 65, and serving as a stop nenber. The downward

force due to the weight of tubing string 67 (FIG 5)

continues to deflect inner and outer nenbers 47, 49

toward each other, continuing to reduce the width of

cavity 61 after band 63 has contacted surface 60. At

the fully set position (FIGS. 2 and 4), cavity 61

Wi Il be reduced in width over its initial position,

but some cl earance remai ns between cylindrica

surfaces 60 and 62. The deflection of inner and outer

menbers 47, 49 toward each other preferably does not

exceed the yield strength of the netal of which they

are forned. Being within the elastic range, nenbers

47, 49 continue to exert radial inward and outward

forces on seal ring inner and outer walls 33, 37 after

setting. This radial preload force is not dependent on

wei ght continuing to be applied to energizing rings

43, 45 fromthe string of tubing 67 (FIG 5). Because

of the friction of the |ocking taper between

energi zing rings 43, 45 and the walls of slots 41, an

increase in axial length of seal pocket 19 due to

thermal growth will not cause energizing rings 43, 45

to back out of slots 41. The deflection of the 50

upper and | ower inner and outer walls 33, 37 of sea

ring 31 is beyond the elastic limt or yield strength

of the nmetal of seal ring 31, thus is permanent. The

I nvention has significant advantages. The internal

cavity stores energy to maintain the netal -to- netal

seal ing engagenent. |If thernmal growth |ater causes the

tubi ng hanger to nove axially relative to the tubing

head, the downward force due to the weight of the

string may be reduced or even elimnated. However,

the sealing engagenent i s maintained because of the

radi al preloaded bias created by the internal cavity

wi thin each energizing ring. Additionally, radi al

novenment due to thermal transients is accomobdat ed

wi thout | oss of the seal energy force. This flexing

energi zer system in contrast to solid energizer

rings of prior inventions, provides stored energy by

which seal integrity is maintained. Wiile the

i nvention has been shown in only one of its forns, it

shoul d be apparent to those skilled in the art that
it is not solimted but is susceptible to various



6 CLAIMS The invention clained is: 1. A well head
seal assenbly for sealing between inner and outer
wel | head nmenbers, conprising: a netal seal ring
havi ng i nner and outer walls separated by a generally
conical slot; a netal, enetgizing ring having inner
and outer generally conical surfaces that slidingly
engage the inner and outer walls in the slot of the
seal ring during install &LAMSto push the inner and
outer walls into sealing engagenent with the inner

The ingeniioR¢lai®pd {el | head nenbers; and wherein the energ|2|ng

ri n% [head s%gl Iags ﬁ‘flj) aJor Cs%XltnE ybét j%ﬂt ﬁgerbgrtcw%ft@ elag NAémbers,
compr?sﬁg § ot sGHF ifwfaP bﬁ@ utSrUy: @Q&%r ¥hek ? conical slot; a
metal, ABGlzing ARY haQHE fHher0B 80ta} deereMYoRioal s&%&ﬁﬁﬁ%hdlﬁgl badgeahe inner
and ol @M@él@ i telsiodbh@e selt irihd Guring Sastdllhtdh it® push2he Thher e aluter walls into
sealing 86gagrhant attic the thnagant outet welihedd mevhkerse amd Wireeeinl the leaergizingring has
an inteyhal tévidy lopatest betwaen thetimner angrouten penerglly ¢onisalsuifacemiopdew the inner and
outer @nemmecoaealsu%sehﬁﬁvcaewﬁ er%gﬂt%dltwaf“ﬁtﬁ‘_ta“°'f urt her

o%ﬁg eq‘? grpb% g?ciorc%'gr{? ﬁlgl wrt]tgrtern trae detflgctrgp gf th&l %h«%rea% b&LY conical

|nner
t
surfaces's grs:'ecs toward each other. 4. The seal assenbly

3. aerﬁ@ Is6H| RSschiBlyCdcBoriihd to WIAT © ifthbMEnPRSHJ iaZdt6lImembey tied Simits the
deflecBor s 98edt paiivf @dthnef andiolier ¢anrairsudatds bwbrdreadootheral

surfaces, and the cavity has a portion that extends
4.t Aheseph agshmbly eenerding to T  whpreiadheensIaZingdoe as & QOSPC?‘ an end of
the ""tﬁr andruter coffirat BifacesRRd é’}?éﬁaﬂiyi‘?h@ PorioRgh Sﬁtﬁ?qss'e’%“ i nose.

ﬁﬂmﬂ;ﬁé& a°§°f”b ok ::E%E,“"a it iU ntragars:nr:.::
t

o}

mem rﬂ\ﬂar ing Bmyof Isar%sﬂ%gtr\@@Vthét)ﬂeMt eScavity.
respectively, at define the cavity. 6. The seal

6. agnenBhlyasaanisly dicdveditgotoc tiaimns Swheskie rope rof dhee aofiuldr hreembers has a
protruding) biéralrformedriatarseritia itacavily walf fatlcantpctingritle tayityrwall eftthegether annular
membend of its cavity wall for contacti ng the cavity wal |

of the other annu %a ion
‘#‘t% %S'Wﬁ’ t#é“ﬁeé"ti%d%g ng 9"%& ﬁ‘éﬁfég
It

y arg
\;Iavc:[rt:u;rrg]h P’%g ? ndrlca {antr hla shifjP'&d a 4 @gs e s@g rih

a jOIn t I nner and outer coni cal surfaces
g. h’ﬂe S Q\@ﬁrﬂbﬁygacc&ﬁfné it® Blaka Y, Wigeréin: el indrnal lBaitl mas savity walls are
radiall st @aiartdlomyeathathar arier tathe dnstafiation] antl bites itheds=alletiont the cavity walls
are stiff egelced apag froB.eadfhahes batlby adsseerismpuric cor di ng t o cI ai m 1,

o \Ahzfgr ei"]n the | nt er naI cavr ty has C%\élrtﬁj’ 9"1"91" ?d members,

- radivg

com rr I ing sep by ot re ces in width;
mgt sﬂ'nger ann as1r mérgnber kﬁ‘ayf t\Eg?é)f hii Féﬁ a J]an 7 a%a i srlfjar(f;ace[ha

metal nnu ic e e, the

inner Eﬁééﬁér SFREN em ers Ma ngSS |or@3§§éﬂéli)fo e8¢h SR&| t&Bing an

energPRb \WRE Nat I1d¥8Epor@ng of Ute&favrweédrfb@aCbemg rebparsted fro@ngach siharg wherein
during@nsi@ibiidn of thaked! i tingereayidng ging moveasi@theain thesiot, aith thelinner surface of the

inner sreyiar membkr siidinglysdngagindthe innerdval o thesealiagd e Ouaf ﬁ*étaat of the outer

annuldrrmretbensiidingln engrsing dre vy Wﬁb ofthe é‘?ﬂ harqgigr étc. walls into

sealing &Pﬂa&@@e'ﬁﬁ’dthath% F%é’td ? ‘T’f gl)é ’?7 t a“r‘tjofr"‘;ti;
I rl ation ca sin a orti

?hn: ga S/Pﬁurn ac f:%@ nﬁt@fm c? \gﬁt{%ot% 3 iﬁ dgf?e\ét Q?&M (eIa d%Fthe inner

and o n uI ‘b@ s bRiG Withir b Qéi‘é ran Sf the MBEIof 3 Blembers so as to

provid@ ! BPESSe DOME Mehed HRPBEA WAlls RRESIORS wfn@rsﬁrﬁn&dertwellhead
membRACh R defining an energizing ring, at |east

portlons of the cavity surfaces being separated from
each other; wherein during installation of the seal,
the energizing ring noves farther in the slot, with
the inner surface of the inner annular nenber
slidingly engaging the inner wall of the seal and the
outer surface of the outer annular nenber slidingly
engagi ng the outer wall of the seal to wedge the inner
and outer walls into sealing engagenent with the

i nner and outer well head nenbers; portions of the

i nner and outer annular nenbers deflect radially
toward each other during the installation, causing at
| east portions of the cavity surfaces to nove toward




provide a radial preload force of the inner and outer
wal | s agai nst the inner and outer well head nenbers. 7
0O 10. The seal assenbly according to claim9, further
conprising: an annul ar band | ocated on and protruding
froman end of one of the ébvity surfaces, the annul ar
band contacting the cavity surface of the other of
the annul ar nmenbers during the installation. 11. The
seal assenbly according to claim9, wherein the inner
10.  afitle sesl assembin atcardingderDiaims?, GirtherompeYs ”ngp*”‘@a“‘? feg on and
protrugieg-imneen ens ob arerof dherfayity syriacas. mw*a@an%@ |the Cavity surface of
the Ot'ﬁégfé%?vu‘ﬁrc:’&‘iﬁtlﬁ'sr}ﬁ’”f’%th% "SPIRIYY wherein the cavity
11. S l'f‘r\e ef éc'ssie‘fy\ég 0055 té ﬁagtgh\%té}&m tlle%?h%; ar%o&ff’ér ahfuidr BRmbers of the
enagl Rer® iH I nner and outer surfaces.
e seal assenb y accordlng to claim9, wherein
12. 1 |Tﬁe & B§Hemby Gactdrdligy tvadaira 95 wp@eintthencpvisdriaces hawg ekialdengths at
least dqaslit@the totial dﬂngtessfthamsbaﬂrmieraanldyuflemﬁsme as a radi al
t hi ckness of the seal n 14. The seal s
13 adpepar Frgembly grcardinodo R M"ﬁeg LAY Fj aac%ép%{lﬂ’ég portion
with aggiiql ekpess pubstpBiialinnG B33 f 2 AR IUABFS? b sea

14. O4h& gan@s' %xﬂtﬁyagccgﬁﬂ‘g ﬁ:rcl?rﬁ@ WG] th@@é\}it ﬁﬁﬂcé?a@@ﬁndfwé&l

securing conduit and landing wi'thin the
15. Out\@alhé/aalalsmm Baﬁﬂaieiﬁg a8 ot mélheRBhermbengandaer weltheadompember for
securih® d Jiing lof suabibitema dndiegrivittiin tha duthawe!ihepdamembep @metab sedl g carried
by thedifrébr arellheavbmersiest BdIAVIng &0 lupRsT sedtien ansia IPwareocAyaFof the sections
having nmmn@mem&l'epequsbv a'P%ItS@H UB fén%BWcheé‘nggf“S ings carried by

e en er ctively;
thep::rm5 gl}heg:hra mm &?ﬂ? % ert Z c.é a'n SL‘SF#%V 'ﬁj]véfd each
other | o th 1% oévg en\%é né i mbé} 14rd€ in the outer
weIIh \‘Zéﬁ%} é} owerr G‘eﬁ@r‘é& Yifdio mbARPBWarddch other; an
enga |o§ t‘ﬁe Qﬁ‘er& ﬁ‘g HriyR dbviNetdnikeasheiandeutertshfdcea i@t wedge
the mﬁé@ﬁ d Qiradid & oRd®dtend @éihe oltRe Seal wighpart into sealihp engagement with the
inner WBd glittr @élintdemembérngvherf theoergagitg whrtienst dre adyameed into the slots; an

mternabsdnhd:\aa:avntymmng t!elNde ther?ng'”l*%';“gd?.@ﬂ@f‘ of \ﬁiéth Qfé'éﬁ‘je r”';?‘se:;;'ﬁ;
| leraifs (o] X

2);53 teaaqval‘pg{gs FHF;;E%;UO?R@t&U%M gﬁr ?/@ g h%§ rrﬁdla wuﬁlﬁ and the
°°”'°%H‘§P‘§‘F?F %ner%ﬂgﬁ'ﬁgsc o?n ca | nﬁer ahere

16. SYhi dERRad DRk B\Y?q rdirigN& clhife, wididin O4HcR bf 8 lehgagRh periiens has a
nose; %gch%d? ﬁqesc%ﬁﬁésqn{;§ aﬁ’%%get}@rtﬁﬁ ai thé h&X@ 1P ridr té Mbtallatieahdsrgesser width
than & %«mrﬁorﬂ&ht&l ehdheof thehtm@itieszdd duringrinstadibtionethe nosbartians of the
cavitidsfe@ee tijle engagi ng portions are advanced into the

sl ot s; an i nternal annul ar caV|ty extendln mnth'
17.  t [be evryrsidnessprobly i aSPOTR9 da SR f 15t Hl eacf'r]ff izing rings

I other; and the

ﬁ]onn;?msgz a@g\nn ﬁpr:yf,?r el ou :avi tie 1;195\}]|nward facing

cavit a acr or E ttéﬁ} ﬁul a% 0
YEHLH e|n ylng |nstallat|on of

t e %Fmead Ssﬁ@mﬁfl‘ QéﬂoﬁﬁngQ@MhlﬁM 7 RRBISIRSnd oF ticacivigl suvibadt lhas an end
portloﬁiﬂd'ltdlﬂ"@ a FretUdmg bamfhbIbérﬁtﬁspeéedeaaoi’th@éthérlmethe navitg surfapep prior to the
installbtion @8d ednestirigttied dther dethe ety sufaeesdfterdivhingaligian.  16. The
wel | head assenbly according to claim15, wherein q
19. ofThe h\ee"é?ﬁgagﬁﬁg‘b% o?acPigHg Radaim 15 owherein Ahf Gty H%s 5" Syfnarical
configdig{ion i es has an nose portion at the nose that prior to
installation has a |l esser wwdth than the renaining
portion of each of the cavities; and during
installation, the nose portions of the cavities close
up. 17. The wel | head assenbly according to claim 15,
wherei n each of the energizing rings conprises: an
i nner annul ar nenber and an outer annul ar nenber
secured to each other; and the inner annular nenber
havi ng an outward-facing cavity surface radially
spaced froman inward-facing cavity surface of the
outer annul ar menber to define the cavity. 18. The
wel | head assenbly according to claim 17, wherein one
of the cavity surfaces has an end portion containing
a protrudi ng band, the band spaced fromthe other of
the cavity surfaces prior to the installation and
contacting the other of the cavity surfaces after the



