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un

pressure reversals and must also be able to accommodate eccentricity of the branch

connection to the main pipeline.

Copending British Patent Application No. 9917 360.1 describes a novel method of
20  securing a branch assembly to a pipeline. Such a method requires a specialised seal
which is not only adapted to operate under significant pressures but can also be fitted

to non-planar or arcuate surfaces.

British Patent Application No. 1214986 describes a sealing means for use with a pair
25  of pipes which are angularly movable relative to each other. Generally, the sealing

means comprises an annular body portion and a pair of spaced tongues, the tongues

being provided with inwardly inclined ears. However, the seal déscribed therein is

designed for use in connection with “parallel” pipeline flange joints. The seal does

not provide a solution to the problem of forming a fluid tight seal in a branched
30 pipeline. |
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PCT/ GBOOA9357He seal of the invention is advantageous in that it is especially useful in pressure

systems since the pressure acts on the walls of the lips and the portion of the seal
joining the lips to enhance the pressurised fluid seal produced. The seal will
hereinafter be described as a radial U ring seal.

20  Inconventional land based pipe lines the pressure differential is such that the internal
face of the seal experiences greater pressure than the external face. Thus, in such an
embodiment, the first circumferential face of the seal is the inner face and the second
circumferential face is the outer face.

25 In a further embodiment of the invention the seal arrangement may be such that the
external pressure on the seal is greater than the internal pressure. Such seals are, for
example, advantageous m that they may be suitable for sub-sea pipelines.

In an alternative embodiment of the invention for use in sub-sea applications, it may
30  be necessary to provide means of sealing to prevent the ingress of water which may
be (at times) at a higher pressure than the pipeline fluid. In this case a pair of primary
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Although it is within the scope of the present invention for the labyrinth seals to be
20  separate to the radial U ring seal, or to be bonded to the radial U ring seal, it is
preferred that the labyrinth seal is an integral part of the radial U ring seal. When the

apertures or holes are in a regular pattern they may comprise two or three

circumferential rows. Two circumferential rows are preferred.

25  The thickness of the labyrinth seal may vary, but is preferably from 1 to Smm, more
preferably from 1.0 to 2.5 mm. The dimensions of the apertures or holes may also be
varied depending upon, inter alia, the pressure which the seal is subjected to, the
material of which the seal compnses, etc. However, it is preferred that the apertures
or holes have a depth of from 0.5 to 2.0 mm and more preferably from 1.0 to 1.5 mm.

30 For ease of manufacturing the apertures or holes are preferably substantially the same
size and shape and may be substantially rectangular with dimensions of from 5 to
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The hardness of the elastomer, e.g. HNBR, may be varied. However, it is preferred
that the hardness lies in the range of from 50 to 95 degrees Shore A.

The pressure which the seals of the invention are designed to tolerate may be up 105

20 to 110 bar under test conditions and from 20 to 70 bar under conventional operating
conditions. Moreover the seals of the invention may withstand external pressures of
up to 350 bar, e.g. from 20 to 350, preferably from 70 to 300, more preferably from
105 to 180 bar.

25  Under operating conditions there may be a risk of circumferential extrusion between
the outer portion of the seal and the pipes. Thus, in a preferred embodiment a
reinforcement member around the outer circumference of the seal eg a coiled spring.
The spring is preferentially a metal spring eg a steel spring.

30 Furthermore, since the seal assembly is free to continuélly expand in a radial
direction under the working pressure acting on the lips of the seal. Thus, in a
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Furt her t heinfieembstzss audyl compsise a seal with inner facing sealing lips. In such a system

the innermost and outermost seals may be separate, but may or may not be positioned
15 adjacent to each other.

However, in a yet further embodiment of the invention a seal is provided wherein the

seal comprises an innermost seal and an outermost seal which share a common

containment member.

20
Thus according to a further feature of the invention we provide a seal assembly
adapted for use in a prescribed system which comprises a pair of primary sealing lips
radially disposed on an inner circumferential face of the seal ring, the primary and
secondary lips being connected by a containment member.

25

. In a preferred embodiment of the invention the seal is provided with means for
dispersing pressurised fluid as hereinbefore described. Further the seal assembly as

hereinbefore may comprise a single common containment member

30 The common containment member may optionally be integral to the ring seals or
may be separate.
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15
We further provide a method as hereinbefore described which is suitable for use in a
variable pressure system, such as a sub-sea system. Such a method may comprise
using a plurality of seals of the invention. The method especially comprises using an
outermost seal which may be provided with outer facing sealing lips and an

20 innermost seal which may be provided with inner facing sealing lips. In such a
system the innermost and outermost seals may be separate, but may or may not be
positioned adjacent to each other.

The invention will now be described by way of example only and with reference to
25  the accompanying drawings in which;
Figure 1 is a perspective view of a segment of a conventionally used U ring;
Figure 2 is a perspective view of a segment of a radial U ring seal of the
invention;
Figure 3 is a cross-section of a segment of a radial U ring seal provided with a
30 labyrinth seal;
Figure 4 is a cross-section of the complete seal of the invention;
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Wi th a suppefylonkiietiitside/or thekikelee formof a

With reference to Figure 2, a radial U ring lip seal (8) comprises lips (9 and 10), a lip
15  joining section (11) and a body (12). The body (12) has outer faces (13 and 14). The
seal (8) is substantially circular such the lips (9 and 10) face inwards towards the

cenfre.

With reference to Figufes 3 to 5, a lip seal (8) comprises lips (9 and 10), the body
20  (12) of the seal being provided with labyrinth seals (15 and 16) on each face (13 and
14) respectively. The labyrinth seals (15 and 16) are in a “brickwork” arrangement.
The body (12) of the seal (8) is provided with a support ring (17) in the form of a
coiled spring moulded into the seal body (12). The seal (8) is also provided with a
containment ring (18) on f_:he face outermost from the centre.
25
With reference to Figure 6, a sub-sea lip seal (10) comprises lips (20 and 21), the
body of the seal being provided with labyrinth seals (not shown) as hereinbefore
described. The lips (20 and 21) are positioned on the outer facing surface (22) of the
seal (19). The body is provided with a support ring (23) and optionally with a
30 containment member (not shown). :
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to Figure 8, ,3: ' ing (34) is adapted for use in a variable
1 B!

pressure sys se (34) conprises a pair of inner facing lips (35
and 36) l@ttached to a first body portion (37). The body (37) is provided

W th a suppogl..ri 8).and ,a _containnen I.n ).and the cant.ai nnment
M hg (a0 T s Wit ielinet R URE & 3ol R (3405 Sanisdl 57 s indnophing ( 30)
nmay behi nt egp:@ésuid)s}fshﬁl.?gg@@édl (34)rugnﬂ>_ﬁ8esl,a pgr omegeqcix{]gom seg3grakdese) f i xed
onto the support ring , or may sinply be .sandw ched into position.
The cont ai nr@ﬁf’h‘ﬂtﬁg’f %@W&ﬁ@nf@%stwy(@f@)? AIoVidgd 2th; assupport Eng onnect ed
]g_gcte h(e41)20i 2435??3% taé%di&iﬁtﬁ&)t 0(39) 288 IR cORRRMEMCriAG ¢59) (# adjacddieths €CONd

15  support ring (39). The containment ring (39) may be integral to the support ring (38),

or may be, for example, fixed onto the support rings (38), or may simply be

sandwiched into position.

The containment ring (39) has a first face (40) which abuts or is connected to the

20 support ring (38) and a second opposite face (41). The second face (41) is situated
adjacent to a second support ring (42), the support ring (42) being attached to a
second body (43) which is provided with lips (44 and 45).

Each of the bodies (37 and 43) is provided with labyrinth seals (46, 47, 48, 49) on the
25 respective radial faces (50, 51, 52, 53).
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adj acent to a second support ring (42), the support ring (42) being
attached to a second body (43) which is provided with |ips é44 and 45).
Each of th¥aMai8t (37 and 43ﬁ’sWFé%m‘Idabyri nt’ﬁgg’@ §0d3%4%6, 47,
48, 49) on the 25 respective rﬁmmm“mﬁﬂ“mml 51, 52, 53). 30 P36131W0 4
8 WD 01/20201 PCT/ GB00/ 03547 11 R, L1 Uit CLAIMS 1. A
seal assenbly adapted for use in*a bre"ssuri sed system which conprises a
seal ring pCoAIME] with at |east a pair of primary sealing lips radially

di sposed on a 5 first, circunferential, face of the ring; a second,

radial, face of the ring seal being provided with neans for dispersing
pressuri sedif | ui Al.sed assemblysddapted dorise imeqoessirisgd systepi which komipeisesct er i sed in
t hat the neans .for | sper Si the.pressurised fluid.c ti seg nmeans for

di sper si ng g%?f@@ﬁﬂ’““fﬁ%ﬁ%ﬁﬁ%‘?%‘f%ﬁ%ﬁ°‘ﬁ?¥ iﬂﬁ Wﬁ%sp%eéé)gla assenbl y-
accor di ng t re | circithRreatiall 8126 OF itlefing; 1 deb@id, tdtial,Maensf e ringtesliigj Ng t he
pressurised fluid conprises_means for dispersing pressure in a

ci r cunf er enpiogidediwite meansfordispezsivgpressimsgd flid | on. 15 4. A seal assenbly
according to claim1 characterised in that the neans for dispersing the

pressurised fluid is a labyrinth seal |ocated on the radial side face. 5. A
seal assenbly actcealiasspmbly e¢cardingl to blainadt ehatasterisadnint that the iyeeaps ferr 20

circunferent.ial .face of i [ T To Wi
ci rcunfer en%’F%elrs“fga?? pfegg"?%%dsg@iderﬁ?’g%%s l@&%ﬁ\ ffgg?? assgngﬂgf/sageg%g(}di ng to
cl ai m 11ghasinuhrbfialidircetiohat t he seal is adapted to be used in a system:
wherein the external pressure on the seal is greater than the 25 internal
pressure. 7. A seal assenbly according to claim®6 characterised in that the
primary seaging A lskd)Sassddly acbording/ tolchain® Se¢hatacriibedninotitethe ahdansiférer ent i al
face of the ring, whilst neans . . . .

dispersing the pressurised fluid comprises means for dispersing pressure in a

circumferential direction and a radial direction.

15
4, A seal assembly according to claim 1 characterised in that the means for

dispersing the pressurised fluid is a labyrinth seal located on the radial side face.

5. A seal assembly according to claim 1 characterised in that the first
20 circumferential face of the seal is the inner face and the second circumferential face

is the outer face.

6. A seal assembly according to claim 1 characterised in that the seal is adapted
1o be used in a system wherein the external pressure on the seal is greater than the
25 internal pressure. '

7. A seal assembly according to claim 6 characterised in that the primary sealing
lips are radially disposed from an outer circumferential face of the ring, whilst means
for dispersing pressurised fluid is provided on the inner radial face of the ring.
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for dispersing pressurised fluidTs provided-on the inner radial face of
the ring. 30 This Sheet Has Been 122 1 i 11111111 1 WO
01/20201 | wolreo20en | 111 VIII (I Ilﬂmllﬂlmﬂml Iﬂmﬂ 00/ 03547 PCT/GBRU/@358. A
seal assenbly according to.claim1*chardct &ri 8ed*in that both outer side
faces of the radial Uring seal are provided with a pressurised fluid

di spersing neans. 9. A seal assenbly according to claim?7 characterised in
that the | aby:i nt A seahlassemblycapondigsStoeclginll gharbgterisbd ap dhidt bodtSoutdiOsideA seal

assenbly according to-_ claim7 characiterised in that the |abyrinth seal
conprises a ;fwa?thsyadaﬁlﬁﬂ%gﬂ 2 prpyided wa apreéslg@ﬁ%ﬂy!déemsmsw% cl ai s
9.or 10 characterised in that the apertures or holes are arranged in a
regul ar pattern. 12. A seal assenbly according to claiml 1 characterised

in that the Begul & sgshassembly aceprding ibe Fleim B ehatacterised dn that 6 lalyrinth ssahl
assenbly accardi t S!lﬂi %gﬁracteri sed in that the nmeans for

di sper si ng tﬁgg‘b’ageés‘f‘ rllse r&%pw an integral part of the radial face of the
seal ring. 14. A seal assenbly according to claim 12 characterised in that
the apertureg.or 20 holes are in a.r | gr. pattern, of t or three
circum‘erentislgi ré\/\g"?pﬁ?mmyw %%ﬁ%aaﬁmﬁ ‘llﬂ’atill\gili‘hyﬂﬂ seal
characteri se@oin?ﬁgégqtpmrmﬁy@pméyres or holes are in a regular pattern of
two circunferential rows. 25 16. A seal assenbly according to clainms 9 or

10 characterised in that the apertures or holes are fromO0.5 to 2. 0nm

deep. 17107 983 aSRerBlonir R0, bR 5%%%@@%&%@&3&&” that

the apertures or es are preferably substan e sane SIze and
shape. 30 Thioshdkeat atsnge@ienreBalpt patterh.

12. A seal assembly according to claim 11 characterised in that the regular pattern
is a “brick-bond” pattern.

15 ,
13. A seal assembly according to claim 1 characterised in that the means for
dispersing the pressurised fluid an integral part of the radial face of the seal ring.

14. A seal assembly according to claim 12 characterised in that the apertures or

20  holes are in a regular pattern of two or three circumferential rows.

15. A seal assembly according to claim 14 characterised in that the apertures or
holes are in a regular pattern of two circumferential rows.

25 16. A seal assembly according to claims 9 or 10 characterised in that the apertures
or holes are from 0.5 to 2.0mm deep. |

17. A seal assembly according to claims 9 or 10 characterised in that the apertures
or holes are preferably substantially the same size and shape.
30
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10 Trrrrruiazaazs reeeerrrrr wo01120200 4G e vieer vt ne i
PCT/ GB00/ 03547 L s s 18. A seal iy to claim1 characterised
in that thWaeM8e#bly is adapt edﬂimﬂmnrmlﬂ 20 t o POT/GBO0/AISTer
conventional operating conditionSs seal sassenbly according to claim1
characterised in that the seal is provided 5 with a containment nenber.
20. seal assenbly according to claim1l characterised in that the

cont ai nent g NEPELy] hseMBlyt 4torfitpab chiithf 1P eirateristeinl thAOHhS Y8demblPis2]l A seal
assenbly according to claim 1l characterised_ in that the contai nment nenber

i s on the isdapted totoleratectrom 20 ke7Q bas yndes spnventionakenerating sendifiopsaccor di ng to
claim 21 characterised in that the contai nnment nenber conprises a

rei nforcenent nenber around the outer circunference of the 15 seal. 23. A
seal assenbly acgyseabisssmiilpaccording tb clnim i xharacterised in that thaseat isgrovidedf or cenent -
menber is preferentially a.coiled spring. 20 24. A seal assenbly according
to claim 1 Vi cenpainment membet. o 't he seal is provided with a contai nment
ring around the outer circunference of the seal. 25. A seal assenbly which
conprises a pair of primary sealing lips radially, disposed aon an inner

ci rcunf er erdG al sead assegpbly peeording , yo thet e cMYBIGEE 25 | ps
bei ng conn &R%'J{mm u{?ﬁﬂg% ~26. A nethod of introducing a

t hree way ﬁg%rﬁ%rﬁ%ngthg pl pe |nefvvhi ch ga(%npri ses a hole in a pipe and
attaching a second pi pe over the hole wherein the seal of the invention

T TR 11 R oS ettt of BT R e R Bty

member is on the inner surface of the ring seal.

22.  seal assembly according to claim 21 characterised in that the containment

member comprises a reinforcement member around the outer circumference of the

15  seal.

23. A seal assembly according to claim 1 characterised in that the reinforcement
member is preferentially a coiled spring.

20 24. A seal assembly according to claim 1 characterised in that the seal is provided
with a containment ring around the outer circumference of the seal.

25. A seal assembly which comprises a pair of primary sealing lips radially
disposed on an inner circumferential face of the ring seal, the primary and secondary
25 lips being connected by a containment member.

26. A method of introducing a three way joint into a pipeline which comprises a
hole in a pipe and attaching a second pipe over the hole wherein the seal of the

invention lies between the two pipes.

30
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L Ms 27. A nethod according to_claim26 characterised in that the method
conprises wusing a plurality of cording to claiml. . 28. A nethod
accordi ng t oWeI0HRRPL7 characteri amlgﬂm’ww’gmntt hod comPETABE0/03E4TSi ng

an outernost seal which is provi ealing lips and an
I nnernmost  seal which is provided with inner tacing sealing Lips. 29. A
nmet hod according to claim20 characterised in that the innernost and
out er nost sedls arfemedpdraaterding Go 8laim A6 shathcterised rib lthat shehwméthod cahprisess

described with,reference_to.the .acconpanyi ng exanples. 15 This Sheet Has
Been Repl acePSEERPITRIY Pf S0s SpArng F ORAL |- + 20 25 30 35 40 12 .

28. A method according to claim 27 characterised in that the method comprises
5 using an outermost seal which is provided outer facing sealing lips and an innermost
seal which is provided with inner facing sealing lips.

29. A method according to claim 20 characterised in that the innermost and
outermost seals are separate.

10 ]
30. A seal assembly substantially as described with reference to the

accompanying examples.

15

This Sheet Has Been Replaced

20

25

30

35

40

12



