2102473 HEAT RESI STANT SEALI NG ASSEMLY -2- DESCRIPTION This invention
relates to- sea1 ing assenblies. Ofshore .production platforns have closely -
.spaced 5 ' weld heads thereon Such spacing may be 7-1/2 to 1%1(:0)2473
(2.3.t0.3.0 nEt res) center-to-center. -The danger of .a fire on suc
pl atformis serious and the seals betwserf te wel | head and.the casi ng
hanger,,,have not generally been capable of w thstanding the 10 .
nperatures generated by an adjacent fire for a period of tine ‘sufficient
_t énsure that all of the subsurface safety val ves have been closed-to -
prevent release of fluids fromthe well head which would further fuel the
fire. Additionally, in many 15 ~ applications the stemseal on a valve
fails when close to a fire and allows fluids to escape which may further '
feed the fire. Materials, such as Grafoil (a registered trademark of Union
‘Car bi de Cor poration), hav,e-,been 20 - devel oped whi'ch can provide a seal
when exposed to high tenperatures for a .reasonable period of tine.

HEAT RESISTANT SEALING ASSEMBLY



orm of such material is shown in U S. Patent No. 4, 256, 317. A ca5|ng
r seal assenbly, which is actuated by a piston, is suggested by uU. S

t 25 No. 3,561,527. Spring |oading of a seal assenbly is shomm
.S. Patent No. 4,160,551, which patent also di scl oses the use of
alternate | ayers of graphite andspring netal as the sealing el enents of a
seal assenbly. U.S. Patent No.pEBCRXPTION di scloses a 30 pi ston E! .
. actuated packing gland for sealTng around a pi ston rod-w th springs <
posi ti oned between the piston and the packing rings. The packing rings are™
“hol | ow and wedge- shathdé mmmmeme%mﬁq@wm@eﬁmhﬂa@mdge shaped

metal rings betveen holl prodRAUIHBIdNb sl HavlP!Alodd OSFERPT L the
packin%%rlngs and. t he |ntere gagi n dge shapes ur /packl rings
i nwar d Jgai nst %edd hradsot 0“- %\iﬂ%‘ PATO K MR ¢ |7o‘f' o t*Dridi des a

seal assenbly vmjdah (mrtétwoeedea&etg &ﬂerﬂ?@zﬁ*tnﬁ-lcénﬂ’& WitHe @angdte an.

~effective seal sufficicent tine t.0 sure, that_the cont al ned by
" the seal asser’rtﬂ a\')fu on, shqhhd BA t?gc’erd“ % fRA TR ?r}%r Cia,‘ %Tsesent

i nventi on provibksvesn ithe ovedd el aasb arhiE ycasiineh ham_éeaathamaslmﬂant and

_tncludes a rm*ugenerally been capable of withstanding the

10 - temperatures genetated'by an adjacent fire for a
period of time sufficient to ensure that all of the
subsurface safety vaives have been closed .to prevent
release of fluids from the wellhead which would
further fuel the fire. Additionally, in many

15 appllcatlons the stem seal on a valve fails when close
to a fire and allows fluids to escape which may
further feed the fire. .

Materlals, such as Grafoil (a reglstered
trademark of Union ‘Carbide Corporation), have been '

20 deveioped which can provide a seal when exposed to

' high temperatures for a reasonable period of time.
One form of such material is shown in U.S. Patent
No. 4,256,317. A casing hanger seal assembly, which
is actuated by a'pisﬁon,_is suggested by U.S. Patent

25  No. 3,561,527. Spring loading of a seal assembly is
shown in U.S. Patent No. 4,160,551, which patent also
dlscloses the use of alternate layers of graphite and

. spring metal as the seallng elements of a seal
assemblyl U.S. Patent No. 1,324,775 discloses a -

30 piston actuated packing gland for sealing around a
piston rod with springs pdsitioned between the piston
and the'paéking rings. The packing rings are hollow
and wedge-shaped and have hollow, oppositely

- positioned wedge-shaped metal rings between each .

35 | packing ring. The metal'riﬁgs_support the packing
rings and the interengaging wedge shapes.urge the
'pecking rings inward againét the piston rod.



resi stant seal, spring neans |oading the seal, pressure responsive neans
for setting the seal and 10 | atch means to hold the seal in set

Rosi tion. According to the first .aspect of the present invention there
provi ded apparatus including a seal assenbly arranged to seal across an
annul gr recess between the interior of a wellhead nenber and the 15
exterigr of a tubular menber, -said seal assenbly conprising first and
.second seal .rings positioned in said recess, one of said seal rings being-
ol-Heat resistant material and the other seal ring being suitabl e for o
normal tenperature operation, a predsare 20 responsi.ve ring positioned
In said recess, neans_for coq&yctin a fluid under pressure to_said
pressure responsive r¥oRe ehi %r'ﬂé@ﬂ? P AFS \Pé°r‘.'i1(r$§,s WhéFct uat ed by
fluid pressure suppli t hr ough sai d’ ¢ i ns i_ng id sea
rings to a set Zgggemggbo%%#g'n, ﬁansgf%geﬁeé{]%ﬁn%g‘ :e,aﬁt \;g‘rag'sgﬁ'?ee’
responsive - @811 bEOVIA h SH RO Hd WbalKo SUAKI JIRAE diffehren sald

pressure responsive ring and_sal rings to maintain a seallng_force on
sai d seal rings ghtefeaghittid PNGidAtEdH tdirfa T dHY &I @ sRMPARSI ve

5 are'not reléased.to fuel the fire.
| The éresent invenﬁion prOVideS'ah improved seal
" - assembly whiéh'is.heat'reSistant and indludes-a heat
resistant séal,'spring"méans loading the seal,
-P:eSSure respbnsive'mé;ﬁs for éetting the séal ahd
10 latch means to hold the seal in set pésition;_
| According to the first_aspect of:the present
.invention_there is.pro&idéd apﬁératﬁs including a seal
aSSembiy arranged to séél.ac;oss an annular recess
‘between the intgrict'of a wellhead mémber and the
15 '~ exterior of.a tdbular membér;_said seél assembly
'coﬁpriéing first and.sgcdnd'seai.rings.positioned in
said recess, one of said seal ri&gs bein§ of heat
resistant material and the other seal ring being
suitablé'for.normal'teﬁpeﬁature'operatioh, a pressure
20 . responsive ring positioned in said recess, means for
conducting a fluid under breséuré to'said-pressure
.'reéponéive ring, said énéééuié.requpsiVé fing, when
actuated b§'fiuid presé@re sﬁppiied tbrough said
conducting means, movinézsaid seal riﬁgs to a set

25 " position, means for latching said pressure responsive



. ring. According to the second aspect of the present invention there
|ja;rOV|ded apparatus including a seal assenbly arranged to seal- bet-ween

t concentric cylindrical - ‘menbers wherein one of said menhers has an 10 -
ul ar recess for receiving said seal assenbly for seal abl y engagi ng the

ot her nmenber, said seal assenbly conprising first and second seal rings.
positioned in said recess, one of said seal rings being of heat reS|st§pt
material, and the other seal ring being 15 suitabl e for nornal
tenperature operation and positionegd adjacent the heat resistant. seal rlng~/
for setting therewith, a pressure Tesponsive ring positioned in said

recess, springimann ia setspacd tienjeands spd mgngeaasdbengagnngaiue rings, -
fluid 20 pressure neans for urging said pressure responsive ring
‘toward the se@rassure nﬁﬁﬂ&n&ﬂMEnglmﬁeagﬁrﬁngdaﬁeaéernnsg the seal rings,

and | atch neans for hol ding the pressure responsive ring in actuated

posi ti on. Accxﬂ%ﬂQﬁ?&Q)qtﬁ?%ﬂ%ﬁgdf§§§§cpnoﬁaﬂﬁesﬁPéséHPQESaftef i nventi on

there is provided a well eal ass -3b- for h tenperature
seal i ng cgnprl %gﬁ ﬁﬁﬁfgﬁic%ing Xd_pressure respgnst gp

5 ' ring.

According to the second aspect of the present
invention there is prov1ded apparatus including a seal
assembly arranged to seal between two concentric
cylind:ical memEers whetein_one.of said members'has an

10 annular recess for feceiving_said_seal assembly for
sealably engaging.the other member, said seal assembly
comprising first and second seal rihgs-positioned in
said recess. one of_said seel rinés being of heat
resistant material, and the other seal ring being

15 - suitable for.notmai temperature operation and
positioned adjacent the heat resistant seal ring for
_setting therewith, a pressure responsine ring
positioned in'said recess, sptino means in a space
‘between said rings end engaging:the rings,_fluid:.

20 pressure means for urging said pressure responsive
ring toward the'seal_:ings, compressing the_spring and
setting the seal rings, and latch means fo::holding
the pressure responsive ring in sctuated position.

.According to the thiro_espect of the present

25 invention there is'provided a wellhead seal_assembly_



“wel | head nmenber, a tubul ar menmber posi ti oned mnthrn said wel | head, an
annul ar recess in said wellhead, a first seal ring positioned in sard
Jecess and: having_ 5 i nner and outer diverging flanges extending iR
‘direction opposite the direction in which pressure is exerted thereon, a
spreader ring positioned bet ween sai d fl anges-and shutting one end of -said’
recess; a second seal ring bei-ng heat resistant to maintain its 10
_seal\ﬁhen exposed to high tenperature and positioned in said recess in :
abutting end to end relation to said first seal ring, a driver ring in said
recess abutting the other end of seifbsecond seal'ring, a plurality of

spring rings in said recess posrtroned i.n _enga rel ationship to
each ot her and oﬁ%Fcﬁliﬂuﬁf@ﬁﬁrﬁﬁf %r%ﬁ 3ﬁé"8na“oF“§3?8‘drrveP

-ri.ng away fronrsard sec eal annular pn_outwardly
faci ng recess arttPR§ S5 th%b | BEPEEe ggﬁﬁqggggnggfﬁmnth t he

one of said sprifg, ci'v?egfn?eoad, an aa"rﬁ%qlfafrorPe%%'s% qhl L&ig" Wad1nda83S8 ring in

sai d annul ar recess havi'ng an ou ange at |east partially covering said
‘outwardly faci N9 { € £LESSed D Sl g AbAdIEN rS ¥ad dPireeRsi @nabubviing sai d
base ring, a latch ring in said outwardly facing recess, 25 said latch
ring beigg bi asefhhdr "BVE® dbcexr didrdiing flanges extending in a

direetion opposite the direction in which pressure is
ekerted'thereon; a spreader ring positienea between
said flanges and shutting one end of said recess, a
- second seal ring being-heat resistant to maintaiﬁ'its
10 seal when exposed to hlgh temperature and positioned
l1n said’ recess in abuttlng end to end relation to said
f;rst ‘seal r1ng, ‘a driver rlng in said recess abutting
the_other end of said second-seal ring, a plurality of
spring_rings in_said recess positioned in engaging |
15 . relationship to each other and one of said spring
rings. abutting the end ef said driver fin§ away from
said second seal ring, an annuiar piston having an
-outwardly fac1ng recess and p051t10ned in said annular
recess in abutment with the one of said spring rings
20 away f:om said driver ring, a base ring in said
.annular'recess havihg.an outer flange at ieast
parﬁiaily coverihg said outwardlysfacing recess in.
'_said piston when said piston is abutting said base
riné; a latch ring-in said outwardly facing recess,

25 _said'latch ring being biased to move to a diameter



ég%c - larger
ng ring
tting said
passage 5
and sai d base
pi ston away f
‘I oadi ng said
sufficient di
said base rin
- of said pisto
present. 15
assenbly arra
wherei-n one o
assenbly for

- -assenbly conp

one of said s
- seal ring be
t he récess ur

than said outwardly facing recess when free to nove, a
threaded to one of said well head-and said tubul ar frenber and
base ring so that said assenbly may be initially | oaded, a
communi cating with the annul ar recess between said piston

ring, fluid pressure supplied to said passage actuating said
rom said base ring to conplete setting of said seal rlngs%@nd
spring ring, said piston during actuation 10 noves a =
stance to nove said lgtch ring out fromsaid outer flange of =
g whereby said IatEhjﬁrm)expands to prevent return novenent

&
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sai d ers- has annu recess for receiving said seal’

‘sgal ahky enBavhPUnSAbEr OLHET abEEPERg SPidl 58 2thg so
rising first and second seal rings positioned in said recess,

ebhtr 5808 asbenblyohapebé tebtSaRLY Ywdded Ala geukddee ot her
ng suitable for normal tenperature operation, spring neans in
gpmgunheaseag w;hgsthe annular recess between said '

piston and sald base ring, fluid pressure supplled to

- said passage actuating said piston away from said base’

ring to complete setting of said seal rings end

':loading said spring ring, said piston during actuation

10

moves a sufficient distence to move said latch ring
out from said outer flange of sald base r1ng whereby

sald latch ring expands to prevent return movement of

sald plstqn_toward-sald base rlng.

15

According to the fourth aspect of the present

invention there is provided apparatue including a seal

" assembly arranged to seal between two concentric

cylindrical members wherein one of said members has an

-annular recess for receiving said seal assembly for

- sealably engaging said other member, said seal

20

assembly comprising first and second seal rings

positioned in said recess, one of said seal rings

- being of heat resistant material and the other seal

ring being suitable for normal temperature operation,

' spring means in the recess utging the seal rings

25

toward a set position, pressure responsive'means for



25 toward a set position, pressure responsive means for - 3d-
conpreSS|ng the spring and setting the seal rings, and neans for retainin

the seal rings in.set position. The invention will be described now by way
of exanple only with particular reference to the 5 . acconpanyi ng .
drawipgs. " In the drawings:-- ° -4- FIGURE 1 is a partial sectional view of

the igproved seal assembly of -the present invention installed as a tubing
hanger seal in a wellhead. FIGQURE 2 is a view of the seal assenbly shown in
FNGURE 1 05 ° but showing the seal assembly in set position. FIGURE 3 is
another partial sectional view of-admodi fied formof the inproved sea
assenbly of the present invention. FIGURE 4 is _a view of the seal assenbly
shown in Fl GURE SPRBKRFEing de [ﬁPs'-’lt“igor‘F“dSé&Itté§§eﬁBPy segli $i8g8wnapd

FIGURES 1 and 2 providin a nornal t nperature seal, _and a h tenperature
seal for sealindﬁ v n&lﬂgﬁlﬁgaaeﬁeﬁﬁégtiﬁ

The lnventlon will be desCrlbed now by way of
example only with particdla:'referencé to the

5 ' '_aééompanYing drawings. . In the drawings:-~



&
Rgpél 16 in wel |l head nenber 14 provides the space in which seal assenbly
14 1s/positioned to seal between the exterior of 15 tubing hdnger +12 and
nterior of wellhead menber 14. Recess 16 has upper portion 18 adjacent =
- downward Lacing shoul der 20. and has an outer dianeter |ess than the outer
~dianeter of the |lower portion 22. Threads 24 are provided on wellhead.

menber 14 pacuREeilves @aghargikilngedtiondli vikh eZdede?@mprbleneikealo o
provi de the | ower abutnment for seal assenbly 10. Seal assenbly 10 |nclude§_)-
. seal assemPly bEathee@meBant dazlenting aastdnaedra5|agt&B;nglngngptlng 34
having a plur--ality of rings as shown, piston 36 and l'atch means 38. Seal
ri ng 2ealndnudeveildheadand outer |ips 40 with spreader ring 42 25  between

lips 40 and_abutting shoul der 20 as shown. Wen properly set, seal ring 30
provi des aFIGHRE 3| 1scd vie¥ §ée¢hﬁ|ﬁ@aQBaﬁﬁfmbéYeBhQMNaﬂ@dFlﬁﬂﬁﬂlded t hat
seal ring 30 has a_suitabl e shoul der, ainst which it abuts in sealing.
Rfng ?ﬁFlﬁ&°§&n§r69Fdé§thés§ %@ EOReEAOhe pressure responsi ve
(419,30 2%iReocpls d | 18320 Ak o P SELDBALE SRl LISRIEG S|
:;2.“:'%8%@3 B Toph Wy e 5 g’%%'%ﬁ‘ég& e
of seal ringctie 4DilsVd vield o?fZ £8R03433 fa@%ehpw 800 9h ¥Rure 3
shown in set position. _
10 Seal assembly 10 is ‘shown in FIGURES 1 and 2 providing a
normal ﬁemperature seal _and' a high. temperature seal for |
sealing between tubing hahger 12 and wellhead.memher 14.
- Recess 16 in wellhead meﬁber l4 provides the'spaee in.whlch
seal assembly 10 is positioned to seal between the exterior of
15 tublng hanger 12 and the interior of wellhead nember 14.
Recess 16 has upper pqrtlon 18 adjacent. downward facing
shoulder 20 and has an outer diameter less than the_outer
dlameter of the lower portlon 22. Threads 24 are provided on
wellhead member 14 to receive loading rlng 26 and is threaded
20 therein to prov1de the lower_abutment er seal assembly 10.
Seal assemblyrlo inclhdes seal rihg 28, hea£ resistant
seal ring_BO,-driver ring 32, ring spring 34 havingfa pluxr-
ality of rings as shown, piston 36 and latch means 38. Seal
‘ring 28.includes inner and outer lips 40 with spreader riné 42
25 between lips 40 and abutting shoulder 20 as shown. When
properly set, seal ring 30 prov1des an initial seal and seal
.ring 28 may be eliminated, prOVlded that seal ring 30 has a

suitable shoulder against whxeh lt abuts in sealing. Ring

spring ‘34 provides the spring means between the pressure



ring 30 and is urged.upwardly by ring spring 34. The |oad of ring spring /3
is set by the'position of loading ring 26 in threads 24 which prel oad seg
. fings 28 and 30 w.th pressure 10.responsive nmeans, such as pressure '

responsive ring or pis- ton. 36, inits lower position. Piston 36 is .
responsive to fluid under pressure Snduct ed t hrough port 48 |n wel | head

14 t { 3 36 h
a%%fﬁeﬁ#ﬂﬂ%?%ﬁé‘t? R L R L RS ﬁl £ Ui
- d t f k 52
e BRI Slonded bIEGRAS ] CIS Y| U of clleNdgbpdg, TeCk 92
si des of; gy 6@06é§l§@aanh8m16@rcﬁl45Eleh@.s' lreuntd %éi’ex&mrsﬁsed

with piston 36 inits [ower 20 position. Base ring 50 iss annular in shape
and i ncliidgfes Uil adhevscgbal andsenbey, 10pwasdhy exhgndongs! posElivheah

provi des the outer side of recess 56 to retain latch ring 58 in recess 56.

Lat choSreiansupgep rpoartlich tI8 reft atevqEstih A6 iengdgeL keblidweat magd iafh as
shown in FIGURE 2 and hereinafter de- scribed. When piston 36. noves

upwar d resgplonsing 29. flurdvpressageBaomeges ttheo kivesoradgss oft teealpward /-
nmovenent of piston 36 noves latch ring 58 upwardly fromunder |ip 60 and

| at ch nwgu.rosmrm outurges tePWazdke ik b FRTAT 14 ockhe load of

rlng sprlng 34 is set by the position of loading ring 26 1n
‘threads 24 which preload seal rings 28 and 30 with pressure
10 responsive_means, such as pressure responsive ring'or.pis-
ton 36, in its lower position. | |
Piston 36 is responsive to fluid nnder pressure'conduoted
through port 48 in wellhead member 14 to a position between
piston 36 and base ring 50. Piston 36 -has an upper annuiar
IS portion.with seals for.sealing between the.interior of. well-
head member 14 in recess 16 and the exterior of hanger 12,
neck 52_extending aownward.and outwardly extending flange 54
which forms three sides_of_annularprecess 56 into.which split
latch ring 58 is compressed, with piston 36 in its lower
20'positiong Base ring 50 is.annular_in shape and'includes
suitahle seals and outer, upwardly extending lip 60 which
provides'the outer_side of recess 36 to retain latch ring 58
in recess 56. - ) | | “ | |
Latch means  is provide& to retain "pist'on 36 in its
25 abutted pOSlthn as shown in FIGURE 2 and herelnafter de-
scrlbed. When plston 36 moves upward respons;ve to fluid
pressnre conducted through port 48, the upward movement of
piston 36 moves.latch ring 58 upwardly from nnder lip 60 and

latch ring 58 moves outward to its relaxed position to lock



.36 in its upper position. In this' position, latch ring 58

1 §.the upper end of lip 60 afrd downwardly facing shoul der 62 pn.piston
36—=—A4he ‘upward novenent of piston 36 further - -conpresses ring 05 spring 34
whi cpisbonesédrineitsi mpree uposidionet t iTny shids posdtd®mndldbehing it
upwar d agai nst seal ring 28 so that spreader ring 42 is forced further

Wi t hringi B8 ehgagessthe uvppert kod ILigoted &ged rdownwardly eféoingf

“wel | head nenber 14 and the exterior of hanger 12. The conpression- |oading ;

of 18houdferi §3 I: MRisham I®eal ring 28 and driver ring 32 forces it into
seal i ng engagenent between wel | head nmenber_ 14 and hanger 12." Seal ring 28

and sprea UBWARD Be¥emant pfePdshan 36 (thencemPressesaringss steefl:

with silver plating. _Seal 15 ring 30,is ggde froma suitable materi al

WAPCAPFARE P HRATR ¢ FRTCes dRisiPTnEinFerfeRARA: aBesE4RTasifbly 10
o AR, Ao RPRGRE ofF APPEBFS GARIIINCSEFhIBRRIK S8GSR GHAE by Uni on
or of BPSBRASTAIR 2 e APTO Gl TR B Pt Poro AL ey CORRRRF under
g A e T R e
PSSR s A aEor, B MR 7. R e lof T0aBG el Port
10 seal ring 30 between seal ring 28 and driver ring 32 forces it '
into sealing engagement between wellhead membef 14 and_
hanger 12. | | |
Seal ring 28 and spreéder ring 42 are made-preferﬁbly,
~ from a 300 Series.stainless steel'with silvé; plating. . éeal
15 ring 30 is made from a suitable maﬁeriallwhiCh'will maintain
thé seal eveﬁ‘when temperaéureéiat seailassembly ld reacﬁ a tempef-,
ature of 1250°F (677°C).A.material whiﬁh has such character-
istics is a gra;hité_packing'material sold uhde: the trademark
"Grafoil® by Union Carbide Corporation "(U."S'.. Patent No.
20 3,404,061). .Ring spring 34 is preferably made'of a'maéerial
sold by International Nickel Company under the trademark
Inconel 718. The seal rings in pistoh 36 and.base ring 50 are
of a material guch'aé is sbid by Parker Hannafin_éoﬁpanyfunder
the trademark Molythéne._ Latdh ring 58:is preferably of a
25 4140 steel. o N -
.ﬁort 64 eiténds_thrpugh wéliheéd.ﬁeﬁber 14 and éommuni-.
cateslwith'réCeés,lé in shouldér ?p. _Pért 66 extends through
weliheéd 14 fo'c&mﬁﬁnicaﬁeﬁwiﬁh_ﬁnﬁﬁlax recess 68 in seal

ring 28. Port 70 extends through wellhead 14 to communicate




to communi cate* with annul ar recess 68 in seal ring 28. Port 70 extends
through well head 14 to communi cat-e -7- with recess 16 in the area in
which ring spriing 34 is posi- tioned. Wth the seals set by actuation of -
"piston 36, the pres- sure is released" the connection supplying pressure to -
_portvgg 05 renoved and a feeler inserted fhrough:-port 48 to determine that .
p'gitéon BLERSTRE9EE L6f ARCitES 13FA% Ik Wakeh | BiR% FPAiNGg3GhishPPFit s

I hed positi.on covers the inner end of port 48 so that the feel er cannat
pass intgl?ﬂﬁdSpace bet ween shoul - der 62.and the end of lip 60. To ensure

that seal ring;28 iLg.1 | i 2f f echively ssur e is suppl i o port
64 and port 6 J'lgg legt gag’igréggagggggtuég%ggstﬁmﬁzﬁ e°(rah t%e' sea+i§ge%f -seal
ring 30 bgr&f {§CLEYEasREGSEHECChIn8RRLERIshBPOYIRGPREL sE8-aNEoPREEL TR S
checked -of?legkage.éi nﬁdi?iea f%rn1of tﬁeB?n%rogeg sga rass% ?ytogathe_
15 prosepembi¥@nNbha@N a Ed iAW insdtdRELBroudRdihired 4s8eado ags€d8mbhy 110 is
identical to seal assenbly 10 (and |ike parts are given the -sane nunber)
except tBRatt psgsbaugbuhasomholredchufEsosedtlyi 8odiéleasat Latom £thrg 58
structure of |atch neans 38. Latch nmeans 112 includes neck 114 of piston
116 whi cwhhak in its latched position covers the inner end of port 48

cates with recess 16 in shoul der 20. Port 66 extends t hrough wel | head 14_.-
Ly

so that the feeler cannot pass into the space between shoul-
der 62 and the end of lip 60. To ensure that seal ring 28 is
;0 sealiné effectively, pressure is supplied to port 64 and
port 66-is'tested for leakage. To test whether the sealing of
-seal-ring 30 is effective, pressure is applied through port 66
and port 70 is checked for leakage. |
A.modified_fbrm of the improVed seal assembly of the
15 present invention is shown in'FIGURE 3; .Modified‘séal'asseﬁé
bly 110 is identical to seal assembly 10 (and like parts are
giveh the same nﬁmber)'ékcept that the_strﬁcﬁure of latcb.
means 112 ié.different ffom the structure of latch means 38.
Latch means 112 includeé neck 114 of piston 116 which has
20 external teeth 118, 1atch'segments 120 which have internal
| teeth 122 mating with_teeth 118, and springs 124 urging
segments 120 upwardly. Each segment 120 has an inwardly
ekténding lip 126 which engéges in recess.128 between lip 130
and body 132 of base ring 134. Teeth 116 and'lzd have a
25 tapered face and a radial face as shown so that actuation of
| piston 1L4 causes relative movement between neck 112 and seg-
ments llS'With'éégments 118 being cammed outﬁard'by the
' tapered side of the'engéging téeth.until'movement of pis-~

- ton 114 stops and then segments llB:move'ihward to the



a 25
114 causes.rel

t bet k 1 ts 118 th !
segneﬁ?§1E}9nbg#hégch n r%ggg gﬁ% Fﬁéé?gggé gegﬁgagﬁﬁﬁﬁ ng tSeth

unt|I
t he

between |ip 130 .and body 132 of base ring 134.

ternal teeth 118, latch segments 120 which have internal teeth 122
gwth teeth 118, and springs 124 urging segnents 120 upmardly
segnent 120 has an inwardly extending li-p 126 which engages in fecess

tapered face and a radi al f 388 as shown so that actuatlon of pi ston

cop BHRVT e s S Sé%?%%@?ﬁteﬁﬁd?‘iﬂﬁ”til e ot 1o

Teeth 116 and 120 have

\J

preve%a&sg&wﬂagvﬁsggnkeﬂaﬁekatOnal.l,émm £yBg_BesauLs we&seemags been -

rel ease

siml ar afch or ratc ans use wth a sea

assenfbinko dsﬂaalﬂémeassaalrhagemslngt@i. iferan @asser 99§?t Lgns in

response to a force applied downward

y thereto. The seals in the nodified

f 0051 @Lefeebnds epavideds Ipositserdeth V\téfpdsxe:s@eﬁb RO foieel ppiwan in FIG

URES

10

15

20

1 and 2. 10 15 20 25 _
downwardly thereto. . The seals in the modified form are set as

previously described with respect to the-form shown in FIG-

URES 1 and 2.
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CLAI M5 1. Apparatus I ncluding a seal asseibly a##anged—%e—sea%—aefoss an’

annul ar recess between the interior of 5. and the (¢
exterior of a tubular nember, said seal assenbl Inﬁ m and . N\C
" second seal rtngs positioned in said recess, gs bei ng -

of heat resistant material and the other seal_rlng belng suitable for
nOrNEL,tenperature 10 operation, a pressure responsive ring positioned
' sal d.recess, neans for conducting a fluid under pressure to said
'\Té%sure responS|ve ring, said pressure responsive ring, when actuated by
_f|UId pressure supplied through sai€d onducting neans, 15 novi ng said
seal rings to a set.position, neans éatchlng sai d pressure responS|ve
ring in a set position, and spring between-sai d pressure responsive
‘ring and said.seal rings to maintain a sealing force on said seal rings
after actuation and 20 | at chi ng of said pressure responsive ring. 2.
Appar at us accor diDg APp&tatds liWIRI®Idy Sl sbd AL HARS dritdingdas ta | at ch
ring, and means coacting with said pressure responsive ring inits
unact uat ed positisealtactesdian seinhlad aheddsy betwedmtthieednterior o[IOSI tion
and releasing said latch ring, follow ng

‘5 a wellhead member and the exterior of a tubular

“member, sald seal assembly comprising ‘first and second

“seal rlngs_p051t10ned in said recess, one_of said -
seal rings beinélof heat'reeistént material'end_the

'oﬁher seal ring beiﬁg suitable for normal temperature

10 'operatioh}'afpressure responsiVe ring poeitioned'in
_sald recess, means for conductlng a fluid under
pressure to sald pressure respon51ve ring, said
pressure respon51ve rlng, when,actuated by flqld
pressﬁre supplied through.said coﬁductihg means,

15 moving said seal rings rb a set ‘position, meens for
letchiﬁg said ?ressﬁre responeive ring in a set
poeition;"and spring means betweeh said pressure
responsive ring and said seal rings to maintain a
sealing force on said seal rings after actuation and

20 latching of said pressure'responsive ring.

2. Appararus accordihg'to claim 1 wherein said latch
means ineludes.e latch ring, and means ‘coacting with
said pressure responsive ring in its unaetuated
position to retain said latch riqg'in-un;atChed

25 ' position and releasing said latch ring, following



jon, to nove to |atched position retaining said pressure résponsive

in actuated position. 5 - 3. Apparatus according-to claim?2

gin said latch ring is positioned in a recess defined on three sides by
sabhd pressure responsive ring and a lip projecting over said recess when .
sai d pressure responsive ring is in unactuated position, the recess in‘gaid
pressure 10 . ~responsive ring noving free of said lip to aIIOW/Iatchlng\_)
novenent of said latch ring. 4. _Apgaratus according to any of the

_ precedlng clains wherein said | at ch neans includes a neck on said pressure
responsive ringchbapilegibaebd mbeement wfhsdbd pressuperesspacsesvand radlm
faces, a plurality of segnments with teeth mating with the neck teeth,

spring nmeans bi ashggteaadtuabed pﬁssamnseg@remmlmolet@aeﬁrmmmqm sai d
neck teeth, and neans preventing novenent of said segnents when said
pressure 20. reFéGpéﬁglﬁélﬁlH§e§§uﬁ%véﬁsP%n%bY%wﬁ%ﬁpixﬁﬁt#Q#Paﬁm% t apers

on said teeth cann1n9 sald segnents out of engagenent W th said neck. mhen
said pressure Positlon o

5 3. ApparatusVaccofding to claim 2 wherein said latch

| ring is positioned in a recess defined on three sides
by said pressure responsive ring_snd a lip projecting
"over said recess when said pressure responsive ring is
in unaCtuated'?osition, the_;ecess'in said pressure

10 responsive ring mbving free of'said lip to allow
latching movement of said_latch'ring;.'
4. Apparatus according to eny of.tﬁe precedihg c1aims
wherein said latch means includes a peek on said
pressure”responsive ﬁing having teeth:therebn Qith

15 iapered faces and radial faces, a plurslity of
segments with teeth matlng with the neck teeth, sprlng
means b1a51ng said teeth of sa1d segments into
engagement with said neck teeth,_and means preventing
moveﬁent-oﬁ said segments when said pressure

20 ‘responsive ring is moved t6 actue£ed position; the
tapers on said teeth camminq'said segments out of
engagement with said_neck:when said pressure
_requnsive'ring moves and returning to engagement to
retain said pressure ;esponsive ring.and.said seal

25 '~ rings in set position.

T



‘respons@ve ring noves and returning to engagenent to retain said pres
responsive ring and.said seal 25 ~rings in set position. -11-
Apparatus ‘according to claim1 wherein said recess is on the interior
*sai d wel | head nerber. 6. - Appar atus including a seal assenbly arranged to
seal between two concentric cylindrical members 5- . . wherein one of said
menbers has an annul ar recess -for receiving said seal assenbly for seal ably

-engab#ng the other nenber, said seal assenbly conprising first and second
§eal rings positioned in sai d r ecess, ne of said seal rings being of heat
resi.st ant naterlal and 10 the"othe? seal ring.being suitable for

normal 't enper at ur f%@%%fdgow AdFf Anyhhe iheal ive Tetlart

seal ring for set |ng erewm th, a pressure responsive ring positioned in

. said recess, spripg ggamelfh@ersmce,ﬂoega/mmeslqltﬁard R@mbard 15
engagi ng the rings, fluid pressure nmeans for urging said pressure
responsi ve ring tenarappieases! ifd Nghing aneaslsiaspentd ys @riraggadd toet t i ng
the seal rings, and |latch means for holding the pressure responsive ring in
act uat ed p03|t|onseal between two concentrlc cyllndrlcal members

| 5. wherein one of sald members has an annular recess for
receiving said seal assembly.for sealably engaging the
_ other member, said seal assembly comprising first and
- second sea1 tings-positi6ned in said recess, one of
said seal rings being of heat resistant_materiai, and
10 | the othef seal ring being suitable for normal
_temperature_operation:and'positioned adjacent the
heat fesistant seal.ring'for éetting therewith, é.
‘pressure résponsive'ring-éositidned in said reéess,
spriné means'in a space between said rings and
15 engaging the rings,'fluid.pressure means for urging
| said pressure resbonsive ring ﬁoward the seal rings,
. compressing the spring and Settinglﬁhe seal rings, and
.1atch means for holding the préssure.responéive ring |
in actuated pbéition; > | | |
20_ '_7; Aéparatuﬁ according to claim 6 wherein said
latching means includes a latch ring, and means
.coacﬁing with said'pressute reéponsive ring in its
unactuated position to retain said latch ring in
unlatched pdéitionfénd'feleésing said latch ring

25 following completion of movement of said pressure

* c L M S *



* 7. Apparatus according to claim6 wherein said Iatchlng means

gludes a latch ring, and neans coacting wi'th said pressure responsuve

g in its unactuated position to retain saird latch ring in unl at ched

position and rel easing said latch ring 25 follomnng conpl eti on of
novenent of said pressure - 12 - responsive r|ng to actuated position to

"nmove to latched position retaining said pressure responsive means in {J
actuated position. 8. Apparatus according to claim7 wherein said latclhh 5 ,
ring is positioned in a recess defiyned on three sides by said pressure \'/'
responsive ring and a lip projecti:ng over said recess when said pressure

responsi ve ri NG dspdnyivaGlinat @3 B@%hbk@ﬂ prQt&Sﬁeig thEatQ pressure
responsive ring noving free of said lip to al | at chi ng novenent

of said latch nidwwhed poAirdioal tetadaindi BglaOpebasrrrG wbepehsleal d latch
means ‘i ncl udes a neck on said -pressure responsive ring * having teeth
thereon with t apared iraeetuanedr poisdltibaces, a plurality of segnents with
teeth mating with 15 the neck teeth, spring neans biasing said teeth
of said segment& i m«aerag:a@emﬁprﬂms £8i ¢ladek teBerein said latch

5 ring is positioned in a recess:deflned on three sides
by said pressure ;espOneiVe ring and a lip p;ojecting
over said recese when said pressiire feéponsiVe ring is
in unactuated @ositiqn, thegreCese in said p:essﬁre;
responsive-ring moving free of said.lip to allew

10 1atching movement of said latch ring.

9. Apparatus according telclaim 5 wherein said latch
means includeé a neck.on said pressure responsive ring
having teeth thereon with tapered faces and radial
faces, a plurality of segments wiﬁﬁﬁteeth mating with
.15 the neck teeth, spring meens'biaéing said teeth of
said segments into engagement with said neck teeth,
and means prevehting movement of said segments wheh
-said pressure :esponsive'ring is moved Eo actuated
position, theltapeis on said teeth_camming said

20 | segments'out of engagement;with said neck when said
pressure responsive ring moves and retu;ning to

. engagement to retain said pressufe responsive ring and
said seal rings in set position.
'10. A wellhead seal assemb1§ for high teﬁperature

25 | sealing comprising an annular wellhead member, a

| W A



and means preventlng movenent of said segnents when said pressure <:34 )
responsi ve- rimmg i s noved to actuated position, the tapers on said teeth s
gamming said 20 . segnents out of engagenment with said neck when said
pressure responsive ring moves ‘and returni-ng to engagement to retain said
pressyre responsive ring and said seal rings in set position. 10. A
wel | head seal assembly for high tenperature 25 ~.sealing conprising an
.annul ar wel | head nenber, a - 12a - tubul ar nenber positioned wthin said
head, an annul ar recess in sald wel | head, a first seal ring positioned
in said recess and having i nner and’6at ar dlverglng flanges éxtending in a.

(direstion opposi tiiar merblf, BoETELbARal BeUALNLRIESGUT Fnlsq PXEL{ o

t hereon, a Sprea r-ng posi ti ween . sal anges and Shuttl ng one

~end of said rece%%nuqa%eq:@&@sseah 5kRd benmaeaeatarsﬂseaaéaior{rﬁg ntain its
seal when exposed to high tenperature and positioned in said recess in 10

abutting end to gubitdlodeldorint gaddi detiesst an@ahaviing, iAndti ¥ed sabgrin said
recess abuttlng the other end of said second seal ring, a plurality of -
sprlng rings in ﬁmmingam@silpnseslentdndmngngaganglretaiomnshp@sibe
5 the_dlrectlon 1n_wh1ch pressure is exerted thereon, a
| spreader ring positionedibetween-said'flanges and
'shutting one end.of said.recess,'a second seal ring_
being heat resistant to maintain:its seal when exposed
td high temperature and positionea in said recess in
10 abutting end.tq'end reiaticn to said_first seal ring,
a driver ring in said recess abutting the other end of
said Second seal ring, a plurality of spring rings in
sald recess pOSltloned in engaglng relatlonshlp to
each other and one of sald sprlng rlngs abuttlng the
15 end of said drlver-rlng away from said second seal
ring, an annular.piston having an outwardly facing
_recess and positioned in said annular'recess in
'abutment wzth the one of sald sprlng rlngs away from
said drlver ring, a base rlng in sa1d annular recess
20 .haVLng an_outer flange at 1east partially covering
.said_outwardly facing:recess in said piston when.said
piSton is abutting Saidvbase ring, a latch ring in
said outwardly fac1ng recess, said latch ring being

blased to move to a dlameter larger than said

25 ~outwardly facing recess when free to move, a setting

[Ty



ot her and

n the one of
|n sai d annul ar

abutting said base ring, a latch ring in said outwardly facing recess,

one of said spring rings abutting the 15 end of said

¢r ring away from said second seal ring, an annul ar piston havjng an

ardly facing recess and positioned in saird annul ar recess in abutnent

said spring rings away fromsaid driver ring, a base ring
recess 20 . having an outer flange at |east partial Ly
covering said outwardly facing recess in said piston when said piston ig

| atch ring being biased to nove to? dt ameter |larger ‘than said 25

dly faci f ' . h ded
Lo one of sai d. L4 | FRSEAATD Shi a1 M0 e Ak %ﬁﬁlﬁg%&%&%ﬁ;ii °

ring so that samgmgége

wi'th the annul ar recess meen sai

on an ase

Sakﬂg

a?e/tﬂﬁg g}%a Hdse 'z‘?ﬁ-%f‘%o LRLY g%bcommm cating

ring,.fluid pre§§é’érﬁ’b§§’9ﬁ’é9%tﬁl%ﬂﬂﬂmdﬁcwfﬁdé&g@' d piston avvay
ring to conplete setting of sai d seal rings and | oadi ng sai d

spring ring, satéhmmisicdt Thy ivikmoihatdmulay asede sy idtticdnt sdiigt ance to

from sai d base

nove said latch ring- 10

wher eby5

plston and said base rlng,_fluld pressure supplied to

said passage actuatlng said plston away from sald base

ring to complete setting of_sald seal rlngs and

10

15

loading said spring ring, said piston during actuation
moves a sufficient distance to mqvé said latch ring
out frsm said outer flgnge of said base ring whereby
said latéh ring expands té prevent return movement Qf
éaid piston toﬁards séid'basé:rihg;-'

11. Appa?atus including a seal assembiy'arranggd to
Seél between two COncentriC'cylindrical'members
wherein one of said members.has an'annulér receés for

receiving said seal assembly for sealably engéging

-said other member, said seal assembly comprising first

and second seal rings positioned in said recess, one

of said seal rings being of heat resistant material

20

25

and the other seal ring being suitable for normal
témﬁeraﬁure_operatipn,Jépring meéns_in the recess
urging the seal.rings toward a s§t.poéition. pressure
responéive means for’;dmpreésing the spring and
setting the seal rings, and means for retaininé_the”

seal rings in set position.

Ly

out fromsaid outer flange of said base ring

2
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gald llatch ring expands to prevent return novenment of said piston towarfs ?é?
sai d base, rlng 11. Apparatus including a seal assenbly arranged to sea

ket ween two concenfric cylindrical menmbers 15 . wherein one of said
menbers has an- annul ar recess for receiving said seal assenbly for seal ably
engagi ng said other menber, said seal assenbly conprising first and second
seal Tlngs positioned in sald recess, one of said seal rings being of heat
resistant material 20 and the other seal ring being suitable for

nderal tenperature operation, spring neans in the recess urging the seal
‘rings toward a Set position, pressure tep pon5|ve means for conpressi.ng the
spring and setting_the sea rin ns for, retaining the 25 sea
rings in set p03|3? sea 2“9 gi%%ﬁ?ﬂ@ %ﬁﬂﬂ%ﬁ?ﬁ&%ﬂ%ﬁn %ﬂQSﬁQﬁgcﬁﬂ&ﬁlbed
-and as shown in tgg %BB%S“‘ES', gﬁg Qgésched drawxngs.
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