| Sealing Assenbly - | 2126629 The preésent

Fn jon relates to well sealing. assenblles 5 ' . Vel |l sea

assef}es which contain high pressure, highly corrosive well flui'ds by "
sea t he annul us between inner and outer concentric well nenbers §g§t : ‘@
not only resist the corrosive effects of the well fluids but

resist nmovement of the seal ring 10 y.fromits-desired p05|t|on during

t he operation of running the assenbly into the well .and also after hav(ﬁg
been set and energized. A prior art seal in such énvironment is shown in .
U. S. Patent No. 4,043,391 wherein the seal ring is set 15 by novenent
onto a larger di anet er porkJisQn ofsécug\ é.:gh it is nounted and the
g¢eal ring includes coil springs at its four corners to prevent their

extrusion. In an application filed Novenber 23, 1981 and 20 assigned
Serial No. 324,125 a mel e§%é Vfﬁy&“@fggs éEE%‘EB’HEf&réﬁﬂii ring
gaving a concave outer port| n MAt upper and [ower netal ring caps |ch
re held in seal ingagsemopi@s W th their respective sealing surfaces
fesponsive to fluid 25 pressure which is exerted on the outer concave
?urface 5 Well seal assemblies which contain high pressure,

highly corrosive well fluids by sealing the annulus
between inner and outer concentric well members must
not only resist the corrosive effects of the well

fluids but must also resist movement of the seal ring

10 from its desired poéition during the operation of

running the assembly into the well and also after

- m e e e

having been set and energized.
A prior art seal in such environment is shown in
U.S. Patent No. 4,043,391 wherein the seal ring is set
15 ‘by movement onto a'1arger diameter portion of the body

on which it is mounted and the seal ring includes coil

springs at its four corners to prevent their
extrusion. |

In an application filed November 23, 1981 and
20 assigned Serial No. 324,125 a wellhead seal was
disclosed including a resilient ring having a cohcave
outer portion with upper and lower metal ring caps
which are held in sealing engagement with their
respective sealing surfaces responsive'to fluid

25 pressure which is exerted on the outer concave surface
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22- of the resilient ring. Wile both of the above seal s have been used to
provi de: a desired annul us seal, the second seal assenbly cannot be
energlzed within a well -bore and 5 the first seal assenbly does not
_brotect agalnst corrosive fluids. Another prior well annulus seal is
disclosed in U.S. Patent No. 3,797,864. This seal includes a resilie
‘packi ng-ring positioned betmeen-upper and 10 | ower support ring
‘energized by axial |oading to cause the packing ring and |ips on the
support \ings to nove radially outwagdgand inward into engagenment wit

.opposite surfaces of the annulus. An obj ect of the present invention is to

prOV|de 15 anownphgvggsgghgnenayhgs ‘seal i ng assenbly which has a | ong
'Ilfe in a corrosive environment. “According to the present invention there

is provided a well seal whdlesbenhl gpff thesabbvegsbal sceave Hpeemtiesédrto
'surface of a housing and the exterior of 20 a tubul ar body, said
'tubular body havi ngravidesa deséredrapnvlugcseal scthmdseserd geakurface

|mh|ch has
"assembly cannot be energized within a well bore and

the first seal assembly does not protect against

)

corrosive fluids.
Another prior well annulus seal is disclosed in
U.S. Patent No. 3,797,864. This seal includes a

resilient packing ring positioned between upper and

10 lower support rings and energized by éxial loading to
cause the packing ring and lips on the support rings
to move radially outward and iﬁward into engagement
with opposite surfaces of the annulus.

An objecﬁ of the presént invention is to provide

15 an improved Weil annulus sealing assembly which has a
'long life in a corrosive environment.

55 _ ' According to the present invention there is
provided a well sealing assembly for sealing between
the interior surface of a housing and the exterior of

20 a tubular body, said tubular body having a first
exterior surface, a.sécond exterior sdrface which has .
a létger diameter than said first exterior surface and
a tapered surface between'said first and second
surfaces, comprising:

25 f a seal ring assembly having a resilient zing with



a larger dianmeter than said first exterior surface and a tapered surface

gerefal ly flat

i b en.said first and second surfaces, conprising: 25 -a seaf
r assenbly having a resilient ring with upper and | ower generally
f surfaces, an interior at |east part convex surface and an exter.or

surface and annul ar netal end caps having flat portions on'\J

sai d upper and lower flat surfaces 5 of said resilient ring, inner
| egs tapering with the convex interior surface of said resilient ring.and
outer legs on the flat exterior suLfgce of said resilient ring, the ».f
arrangenent being such that the interior surface of said resilient ring is

in closely 10

uppEIGRIE NRwalr Yerdnally Fiat gurfacew,’ ase idfterdiod

t ubul ar nenber when said seal ring assenbly surrounds said first surface,
means for novi ng amikkastalparithgomeanisur fadenland fam exitet ipesigenetally .
surrounding said first surface of 15 said tubul ar nenber, over said

t apered surface dkht murface and ganuliagh metaloend capsahdviagofdatur f ace,

said resilient

ring having sufficient resiliency and volume to expand

out ward when novRPELONS on said upper and lower flat surfaces

5
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' of said resilient ring, inner legs tapering with the
.convex interior surface 6f said resilient ting and
outer legs oh the flat_eiterior surface of said
resilient ;ing, the arrangement being such that the
interior surface of said resilient ring is in closely
spaced'ielationship to said first surface of said
tubular member when said.seal ring assembly surrounds
said first-suzface.-
méans for moving said seal ring assembly'axially
. from its position surrounding said first su;face of
said tubular member. over said tapered surface and
into its set position surrounding said second surface,
said resilient ring having sufficient résiliency
and volume to expahd outward_when ﬁoved to said set
position to seal against Said_inte;ior housing surface
and to move the exterior legs of said end caps iﬁto
metal-to-metal.sealing engagement wiﬁh said interior
housing Surface and to seal against said second
-'surface with said interior legs in metal-to-metal
" sealing éngagement with said secdnd surface.

The invention will be described now by way of

14



position to_seal against said interior housi ng surface 20 and t ve
the exterior legs of said end caps into netal -to-netal sealing enga

with said interior housi.ng surface and to seal against said second e’
"With said.interior legs in netal-to-netal sealing engagement with s '
segond surface. 25 The invention wll be described now by way of
exanple only wth particular reference to the acconpanying drawings. In
the drawings:-  -4- FIGURE 1 is a partial sectional view of a well

housi ng"wi th the inproved sealing assemy . of the present invention shown
~in half section and with its running téol. FIGURE 2 is a partial sectional
view of the unset @ixample w1y WitROpattPBudart hefecehcegtassieebl y. FI GURE
3is aviewsimlar to FIGURE 2 illustrating the set position of the

-seal ing assenbly. Ricddmipahyingadraningged Parthel dsawingsat view of the set
position of the-seal ring assenbly.
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10 | npr oved séaling assenbly 10 of the present invention is run into

a housing 12 on running tool 14. Sealing assenbly 10 is |anded on" and
‘QON \d to hanger 16 supported in housing 12 in'a known manner. Tubul ar .
bod of sealing assenbly 10 engages hanger 16 through the ratchet

SSOrI-odES f | oaded, Lraeaded segnentsf"bnnection R and has its external "~
22
C o 1t RSRORES SR RERBARAoMARS sy 9P 3 o HBUNRg®

S accws B S o e St0AgCRaing ). of L bl %Q%EH‘C%W” -
sur f acesﬁﬁwnbiﬁkhﬂﬁ.fr b@&t&%ns l&haomciwqt%n%rﬁgﬁ@sagadi connected to surface

. 26 by shear pin 34, seal ring assenbly 36 above ring 37 and setting sl eeve
38 above seakIGURE 25SEIDAY pd@tialln ddeibiie€l Piewdof lthi WUls@OSbki On as
shown schematically in FIGJRE 2, running tool 14 being renoved for clarity,
ba0k- upruhfAgng?posipdion- of thed sealing wsdenmtxly?26 and extends upward to the
bottom of tapered surface 28 into abutting relationship with seal ring
assenbl y 36. FSGURENG sisceay o7 387 esiedjlbar t be BEGUREcRd idilusdxiating She | ng

assenbly and surrounds surface 30. Tapered split ring 40
set posztion of the sealxng assembly.

FIGURE 4 is an enlarged partial sectlonal view of the set
9031t10n of the seal ring assembly.

10 _ Improved sealing assembly 10 of the present invention 1s_
run into a well housir_xg 12 on running 'tool 14. Sealing
assembly 10 is landed on and connected to hanger 16 supported
in housing 12 in a known manner. Tubular body 18 of sealing
assémbly 10 engages hanger 16 throuéh the ratchet (spring

15 loaded, threaded segments) connection R and has its external
dOwnwa;dly facing shoulder 20 engaged on upper surface 22 of
héngér 16. |

- Sealing assembly 10 includes tubular body 18, having
upwardly facing external shoulder 24, outer surface 26,

20 inwardly and upwardly t&pering surface 28, and upper sur-
face 30 which is smaller in diameter than surface 26, back-up
ring'32,surrbﬁnding and-releasably gonnected_to surface 26 by
shear pin 34, seal ring assembly 36 above ring 32 and setting
sleeve 38 above seal ring asseﬁbly 36. In the unset or

25 running pbsition as shown schematically in FIGURE 2, run..ing:
.tool 14 being removed for clarity, back-up ring 32 is posi-
tiéned around. surface 26 and extends upward to the_bottom of
tapered surfacé 28 into abutting relationship with seal ring

assembly 36. Setting sleeve 38 engages the upper end of seal



ring 40° and shear pin retéins sl eeve 38, sealing assenbly 36 and back-up
ring 32 in position duri-ng 05 running.” I f desired, a pin or pins in
back-up ri:ng sliding in a slot in the exterior of body 18 can be used to
assist to maintain the elenments in posit75ﬁ1 on body 18 during running.

' : ' : f h .
ner of na SAAS, 2RbRRFLY o STl Sl A gt BHEK Ting 1400

ring 48\gaviJu C d;q2 LS 2WPRES epgsls.as
shown an\ggp ef gﬁlﬁf%%e@’?ﬁg‘?e 0. iéné(i%&%’% gé %(r;\{g gi}ghélge aecggt ?‘gl
portion péay 118, edspPfe erindisnd ek rd O¥Beaiakdigt - tively,
i'n a direcfpgn tOmgﬁ% the_% pgint,of 15 * ?gggl¥gn? r?ng j§#6§$ﬁ% i nner
central pealing Wss¥mbBFii6 cahdl baekdlp TigRNVEX fMdpesierdn idwding i nto

| i ght engagenent or cl ose spaced relationship wth surface 30 in its unset
pos05 ti eanninglt If desfiveds;da pin oesSipinentin bagkiupeimfdsldding in

el astonmeric material, such as a. nitrile rubber as sold by B.F. 20

~Goodr i chaCeisdninurthe ekteriadentir bodyCAR carnd betusedntocassiate to thin .
- type 316 stainless steel. During running, sealing assenbly 10 is supported
on runni A3ipsain| Ahe, eliependts posi eanbedy 38 durdmg prapndimg.unni ng
tool 14 ii rotaggd to tighten ionnection Rand 25 then.it is lowered to :

s positioned in groove 42 in sleeve 38 and in groove 44 in body 18. Splizjéfj

cause pi i88VEo QiR ifterBalsgraayenie APovewIRAYe 42 hEOFodhE on
shomp 'anLSQQESBhe;QEEafter set forth. | -
| 10 - Seal ring assembly 36 includes resilient ring 48 having

metal end caps 50 and 52 on its upper and lower ends as shown
and pfeferaply bonded thereto. End caps 50 and 52 have a
central portion 54 with legs 56 exﬁending upwardly and down-
| wardly, respectively, in a direction toward the mid point of
15 = resilient ring 48. The inner central portion 58 of resilient
ring 48 is convex and extends inward into light engagement or
ciosg spaced relationship with surface 30 in its unset posi-
tion. ' It is preferred that resilient ring 48 be made of an
| elastomeric material,'such as a nitrile rubber as'sold by B.F.
'20. 'Goodrich Company under the trademark HYCAR, and metal end caps
are a thin type 316 stainleés steel.

During running, sealing assembly 10 is supﬁorted'on-
running - tool 14 by pins 60 and 62. Upon landing of aésemi -
bly 10 running tool 14 is rotated to tighten connection R and

25 then it is lowered to cause pin 64 to engage slecve 30 and
move it downward to the position shown in FIGURE 3. This
dovnward movement shears pin 34 and moves seal ring assem-
bly 36 downward onto outer surface 26. This dowﬁward movement

of_sgal ring assembly 36 moves it radially outward on tapered



downwar d novement shears pin 34 and noves seal ring assem bly 36 downward
. outer surface 26. This downward novenent of seal ring assenbly 36°
9

ds it radially -outward on tapered ° surface 28'and=ontp | arger dianeter
4 ace 26. Thus, this downward novement.provides the radial energization -
of seal ring assenbly 36 to nove it- to its sealing position between surfaces’

: Raysi t b ,Rosi thon there is '
rotal -t S 2f 4887 Epfo TAIEA dame -ca%*g?g%ésna?‘-’é'zﬁﬂ%sﬁ (Ftieal ing.
' e g QQEQ | : N r 28 0

f%;azg?di?%orrpr ggg‘é%a?gg?ﬁ&igé%mr \lfj\ﬁfwlgg}%iggr gg‘t%ggl%%%ﬁr?t%erén)gl g%% ce on

Lhe out afidgafsgémblp #6dt6apsvRUIAEh 1@§va§da151§%,; poitigh Hbeweds | NI

sur face. is force ensures that the inner |egs are n sealing
engagemsurfiddé 26Ir dnde the ifner shirfaealof sheasifyzed.by B\xi ghigovenent,
which can be a wei ght set as shown, a screw set or other actuation, it
‘cr % es pawd tiat dtherer i zhegaditoemetaznsenilsy ofB tiie Clegwsss eo£sendi ng 15
and requires no axial |load to naintain sealing after having been energi zed.-
Duri ng ORB8 && tan) ndcwith shesaesdling | sunfassstof hopeingnl@r and 42
moves split ring 40 into groqve 44 until sleeve 38 noves down to cause
gr oove E’G’dtyo 14 i%ﬁ‘F%H?u heodaner qgengrah postienn58nef ming M8 nbses into
compressed radially outward whiéh.creates-an ihternal'fo:ce'on
.the outer legs of the end caps outward, toward their related
10 sealing surface._ $his_force.ensures that:the-inner legs also
are held in sealing engagement with surface 26. While this 
seal is energized by.axial movement, which can be a weight set
as shown, a screw set or other actuation, it creates the““"
radial energizing of_resilientfrihg 48 Whichuensures'sealing
15 and requires no akiai load to maintain sealing after having
been energized.. Dﬁring.this:setting movement oOf settiné
sleeve 38 the taper on.gioove 42 moves SPlit'ring 40 into -
groove 44 until sieeve 38 moves down to cause groove 46 to
align with gréove 44.a£ which position snap riugf40 mpves'intd
20 groove 46 and locks sleeve_38hagainst upward movement to
théreby retain sealing assembly 10 in its set position. In -
thiS'set position reéilient ring 36 is free ﬁo expand axially
but is restricted from radial movement by.surface 26 and the
inner surface of housing 18.
25  The improved sealing assembly provides a 1dng life well
| - annulus seal which is,suitable'for-ﬁsé in corrosive environ- -
ments and.is;radially_energized'éo,that a thread or weight.
3setting.Load_are-nqt necessary to maintain the seal. Futther* 

this assembly does not require the application and maintenance



20 groove 46 and | ocks sl eeve 38 against upward novenment to thereb
retain sealing assembly 10 in its set position. In this set position
resilient ring 36 is free to expand axially but is restricted fromra
nmovement by surface 26 and the inner -surfage of .housing 18. 25 The
i mproved seal i ng assenbly provides a Iong life well annulus seal which is

“suitabl e b@r ausdia Qﬁfdéﬁ'%@e@éﬁ‘té% HEDhfafRdehe Eadhal | ¥meper @1'52% SO

that a thread or weight setting load are not necessary tO maintain th

seal . Feekiteusibhs o Send| ¥Yed2tSeif! rifguite wdEl apRLhSaLE0RsANE is
mai nt enance -7- of a fluid under pressuré to maintain the seal. There

is no- extcompmatelythadayéd|aﬁﬂ1ﬂsr&hdy'Nplthéreﬁdué&paswhichsp%wﬁﬂﬁﬂe'y
encased at its ends by the end caps which provide the netal -to-netal
annul us sthe. megalrso-mptal boouins seeds- PBarthear Lft dtr becomes heeeseal
assepply fromthe well bore this can be easily done by |lifting the assenbly
upwal'd i nSRRYckOcEeErinventhe sead aspembiyufzomhihesweddgbore hhiar ¢an

and. possi BRySAARIT: HENEcHY dddIRg (HelaASeREL NmeaTE {McWBECh SasE i nio
the well. tﬁé metal end caps ensure that subsequent upward travel
~ through the well_bore does nqt pul; off a section of the seal
and possibly hang the seal aésembly or drop a segment of the
10 seal into the well. | |
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20 25 -8- CLAIMS 1. A well sealing assenbly for sealing bet ween t he

\\d tubular body having a first exterior surface, a second exterior

er| or surface of a housing and the exterior of 5 a tubul ar body,

face which has a larger dianmeter than said first exterior surface and a .

tapered
a seal Il"‘ﬁ

flat surfaces

|d first and second surfaces, conprising: 10 “
ﬁnﬁig i g aresilient ring with upper and |ower generally
r at |east part convex  surface and an exteriog _

general ly flat surface and annul ar é“ end caps having flat - portroma? on

‘sai d upper and |ower flat surfaces 1%

of said resilient rrng, I nner

| egs tapering with the convex |ntengEI§grface of said resilient ring and

outer legs-on the flat exterior sur

said resilient ring, the

arrangenent being such that the interior surface of said resilient ring is

in closely 20
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spaced rel ationship to said first surface of said
1. A well sealing assembly for sealing between

the interior surface of a housing and the exterior of
a tubular body, said tubular body having a fitSt
exterior surface, a second'exteriOr_sutfaceZWhiEh.has

a larger diameter than said first exterior surface and

‘a tapered éurfaée between said first and second’

surfaces, comprising:

a seal ring assembly having a resilient ring with

" upper and lower generally flat surfaces, an interior

at least part convex surface and an exterior genetally
flat'surface and annular metal end caps having flat

portions bonded on said@ upper and lower flat surfaces

of said resilient ring, inner legs tapering with the

convex interior surfaee of said :eéilient ring and
oute# legs on the flat exterior surface of said
resilient ring, the arranéement being such that the
interior surface of said resilient ring is in closely
spacéd relationship to said first surface of said
tubular member when said seal ring assembly surrounds
said first surface,

ﬁeans for ﬁoving said seal ring assembly axially
from'its position surrounding said first sutface of

said tubular member, over said tapered surface and



qreans for noving said seal ring assenbly axially fromits position

surrounding said first surface of 25 ' said tub saie
papered surface and -9- into its set position SH Hiﬁgcond
syrface, said resilient ring having sufficient res L to

expand outward when noved to said set position to seal against said

i nt.erior housing surface 5 and to nove the exterior legs of said end
caps inwg-netal -to-netal sealing engage®ent with said interior housing
surface and to seal against said second surface with said interior lLegs in
metal -to-metal sealinkP ek diate ROSitiions sug roppdings satdcgecend surface,
A wel |l sealing assenbly according to Clagim- erein_said resili ring is
an el astomer and said efpihFe e@FéFﬁP@si‘?&@@l?“g.lﬁgﬁﬂ Irggi?ﬁﬁgcyg |

assenbly according to.daiml. includi tac. rel ably aLgikng
said seali ng 15 anddsvso;m %% eﬂ‘(?sﬁqﬁ]%ﬁ@%?rao&ﬁ&f'ngogglad% i Fé? Esérg? ace of
said tubulari position to seal against said interior housing surface

t ubul ar menber when said seal ring assenbly surrounds said first surfacigé'

; S and to move the exte:ior lggs of said end caps into
: metal-to-metal sealing engagement with said interior
housing surface and to seal against said second
surface with said'intérior legs in metal-to-metal
sealing engagement with said second surface. |
10 2. A well sealing assembly according ﬁo Claim 1
wherein said resilient ring is an elastomer and said
end céps are stainless steel.
3. A well sealing assembly according fd Claim 1.
i : | | ' . including means for releasably retaining said sealing
| 15 assembly in position surrounding said first surface of
said tubular.
i 4. A well sealing assembly according to Claim 3
| whérein said moving means includes |
a setting sleeve slidable on said first exterior
20 ,surfacé of said tubular body, and |
| means for'moviﬁg-said setting sleeve toward the
second eﬁterior surface of said tubular body with |
.sufficient force to release said retaining means and
to move said seal ring assembly over said tapered

25 surface into its set position surrounding said second



4. seallng assenbly according to Claim3 wherei n said movi ng nmeans
“incl 3 ble on said first exterior 20 - surface k
of ¢ai ) Dubul ar body, and neans for noving said setting sleeve toward the .

secqn xeriﬁmmml ) Ivml d tubul ar body with sufficient force t.0 '
rel ease gaid lﬁﬂm E"Hnd to nmove said seal ring assenbly over said \./
t apered 25 * surftac® idto*its set position surrounding said second

-10- exterior surface. 5. A well annulus sealing assenbly for sealing-,
against the interior of a housing in g well substantially as hereinbef#re

described with reference 5 to And¥a% shown in the acconpanying

drawi ngs. exte:io: surface.

5. A well annulus sealing assembly for sealing
against ‘the interior of a housing in a well_.
substantialiﬁ as hereinbefore described wifh reference

5 " to and as shown in the accompanying dréwinés.




