VALVE ASSEMBLY FOR PI PELINE The present invention concerns a val ve assenbly ,

for a’LlceIine, particularly (though not exclusively) for an undersea

t hroygh pajsage for connection in line in a pipeli t he bod ioqg@ining
obt ur\at\orv neans for controlling flow tkrough the p%ﬂg’?f] gad §<§ dy .
bei ng\opgngbl e for nai ntenance, which nmay involve val t

nmeans. % our published British patent specification No. 2143929 dis-
closes a ball valve in which the body. provi.des a socket that receives a
repl aceabl e core unit contaVhLWH ABEEEMBLK EOROPIPEIEINRal s and bearings
therefor. Less sophisticated valves may still allow access and renoval of
parts. Check val ves are often. inconveni ent because the obturator elements
(i.e. the check plates) are Eiyoted on axle pins that pass right thgough
the body, so that FBROPEPSBRTAANEPBREAR FONGRIMSCA tVaVe rpBSEPBlE, for a

icularly f heck I ' d n. d ipeline. It i
Gener al  pr ol R B B CHOEY SEY L7 DRI §ERORALY Mtel PRI LFelBperet 7 situ
wat er fl oods hé ﬁ%égegghgfihggéﬁ%%égggfL§§§ ?§$§§lto flush it all out again

after the valve been-reas desirable to provi de a

valve assembly with GESHR {0bePbeYERLLAINEATHRSR ML G HA8 £XERESEN

environ- nment witht pi.petfTne when the val ve Is opene
passage for connection in line in a pipeline, the body

containing obturator means for controlling flow through the
passage; and the body being épenable for maintenance, Yhich
may ihvolve removal of the obtufator means. Thus our
published British patént.specification No. 2143929 dis-~
'closes a ball valve in which ﬁhe body provides a socket
that receives a-replaceable core unit containing the ball
member and seals and bearings :therefor. Less sophisticated
valves inay still_ailow access and removal of parts. Check
valves are often inconvenient.because the obturator
elements (i.e. the qheck plates) are pivoted on axle pins
o 'that.pass right through the body,.sb that removal of an
element is difficult or impossible, particularly for a’
check valve installed in an undersea pipeline.

It is a generél problem with underwater valves that
when they are opened.in situ, water floods into the
pipeline. It may take weeks to flush it all out again
after the valve has been reasse@bled.'

Thus it is.desirable to provide a valve assembly with
means for preventing communication of the external environ-

ment with the pipeline when the valve is opened for

e.g. for oil or gas. A known type of valve has a body which has a

rator €°



2 external access and/or the obturator neans are renoved. It is alsg
desirable to provide a check valve in which the obturator neans are
renovabl e. Preferred enbodi nents of the invention enable the attain
t hese desiderata.. The invention provides a Ralve assenbly conprisi ng\. /
vakyve body adapted for connection in a pipeline and having a first through
passage and a $oE§TRBLt ReAepEoeRd/ AY bhgoekburatpe meerst argcredovgda It
socket nouth which_opens transversely of the first through passage, .the

t hrough passagks et 8AdfR§15RPEEt hosPOR¥igde fheheBkkERr1lVE dpedPd cfofhE sing

an annul ar sl eeyve bo havi ng a_second.t hrough sage_therein _and a sl eeve
nout h whi ch op%%guf?gﬁgvgfgggyaSF_Fﬁ&géégoﬁag?ﬁggzﬁh p§§§§§§fephe sl eeve
bei ng rotatably_ ; ' et Qi ] e ugh t et .M

Chercof wi th tHabCdEhERtE b, WhE 2RkEnTREHTEnbBES, el AR CBURRGSTRE hese
~transverse dirggtig8rathe sl eeve body being dinensioned so that when the

sl eeve body is nounted in the socket the sleeve body is rotatable so as to
bring the first andraecendehBioHiprBasasges 8hoet h%8kHb1Y @ oRpe iQUln Of

nmut ual al i gnnment, said alignment producing a conposite through passage
formed by said firsa saldvecbody tlapuel papsagAfecthonvahva Pagelame tdim

sl eeve havi ng nutual engagenent fornations which are out of engagenment when
the sl eeve is havangi asfipsedeheoughegaanggeanndosai body pelratiione providing
body, and which are | ockable in engagenent by relative rotation away from

said first a socket, the socket including a socket mouth which opens
t_; transversely of the first through passage, the through

passage extendiﬁg on both Sides of the socket;
a'sleeve comprising an ﬁnhulaf sleeve body having a
second through passage therein and a sleeve moufh which
opens transversely of the second through.passage; £he
'sleeve being rotatably mountable.wiﬁhin said socket through
the socket mouth thereof with the socket mouth and fhe
sleeve mouth oﬁening in the séme trénsverse direction, the
sleevé Body being dimensioned so that when the sleeve body
is mouﬁted in the socket the sleeve body is'rotatable S0 as
KJ to bring the first ahd sécond throuéh passages seléctively
into and 6ut of mutﬁai alignment, said.alignment producing
'a'compbsite throdgh passage formed b& said first aﬁd second
through passages;'the valve body and the sleeve having
mutual enéagemenf formationé whiéh are out of engagement
when the siéeve is in a first bredetermined.angﬁlar
position'relative.to the body, and which are lockable in

engagement by relative rotation away from said first
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gdet ermi ned angul ar position; and obturator neans which, in use, is
I\ly within the sleeve and is displaceable to control a flow through

\ posite flow passage; the obturator neans being renovabl e through
A e¢ve nouth when the sleeve is positioned in a second predetermned
jar/position, relative to the body, ip which said first and second

passages are out_ of mutual alignieént and in which said sleeve is:

not\disenga§€ ged ermdmedh @ngRlaF RAAL CigRis 894 an enbodi nent, the sleeve is
Wi oh T's t her eby CEEAFAFORTREHIR UG e Tkt HEPRBESH bitoye8hLanabaat of
Prow passags ER%ehand o SemBReiaiy Gq fesiRf o PSRcthiotrh bRt froans

100 N sk ey e AR BANE: FE6nE SITLE cLASYRRY

conprise a core unit as disclose ey may

be a check ‘alrsaghulthassaddve nyiiehally QUREistyg ﬁscpssﬁt%éﬂe& phvoted
to a cap nenber, with which it may be renovable. There nmay be drive neans

for rotatingekhadspeede tairdiersd faidlar seeion | hha1dbeveaponenper. In
anot her aspect the invention provides a nethod of servicing such a valve

assenbl y, pheodyculiar whiehe siaida fSithscaandcaddcaid corpighi pgskhgest gps Of :
rotating the sleeve to said second position; wthdraw ng the. obturator
out of mutual alignment and in which said sleeve is not
disengageable from fhe valve body.. _ ‘”)
Thus in an émbodiment, the sleeve is rotatable so that ‘w/
its passage no longer communicates with that of the body,
which is thereby sealed. The obturator means can then be
removed, and water getting into the.interior of the sleeve
is unable to penetrate into the flow passage in.the body
ahd hence into the pipeline.
The obturator means within the sleeve can be those of
any valve fype. For example, they could comprise a core
unit as disclbsed-in GB 2143929 referred to above. They
may be a check §a1ve sub-assembly, preferabiy comprising a ;‘j
check plate pivoted to a cap member, with which it may be
femovable. There may be drive means for rotating the
sleeve at least partly housed within the cap member.
In another aspect the in§ention provides_a method of
servicing such é valve assembly, particulérly one in a
subsea location, comprising the steps of: rotating the

sleeve to said second position; withdrawing the obturator

means through the sleeve mouth; installing an obturator



means through the sl eeve nouth; installing an obturator means t hrough .
the sl eeve mouth; "and rotating the sleeve to said first position. A
preferred embodiment of the invention will be now be described in greateqb:g
detail with-reference to the acconmpanying drawing, which is a schemati
VEKLIC&| sect:i on through a check val ve enbodgi ng the invention. The ch
varve 10 conprises a body 12 which has means (not shown) for connection
into a pipelineedrds hetsraugihr thighs PSS GEod ¢h Whdkd), rd Ela ¢SSz QNSI1 dad &St
part of the pipeline. It provides an upwardly open chanber 16 whose mal?
18 has a sI|gmﬁaxﬁnﬁwateqnx;t:bmrea5|ng towar ds the base 20. Around the
mout h of the chanber 16 i's an out- wardly projection annular flange 22. A
cup- shaped sl eeve 243 prefesrad enhadimant of hec Havieat ibd Wiflli deomew
upwardly, and termi nates sone way beneath the flange 22. It has a bore 26
whi ch can be oPPeff&griked i@ WreRtare qetaddgsidh referance gedyhenhich is
of substantlallg t he_sane di_anet.er Q@Uﬁﬁh and bel gw -t he bore 26 t he sl eeve
24 has bearing® Egmpégé’ﬁn@f dtrﬁé’slé’q's iFaotS P AE FehtrdnFeGtien

general ly hori Ian f ded PT bearl mterial . Above the
upper bearing Eg é eﬁZ‘r «? Sk é‘é‘rler\"d”fé" t here are

tsgflmsng'(t)es :ngﬁeahglq.e &Ny fvtath’ﬁshﬁg\zl&'gp}‘cf‘ ace%{]qﬁ?gdt op%’fl@% cup",

there is an ahﬂ&hﬂ%_(not shown) for connection into a pipeline. It has a

o through passage 14 which, in use, constitutes part of the
— | pipeline. It provides an upwardly open chamber 16 whose
wall 18 has a slight con1ca1 taper, decreas1ng towards the
base 20. Around the mouth of the chamber 16 is an out-
ward?y projectica annular flange 22. -
A_cup-shaped sleeve 24 is rotatably mounted.in the
chamber 16. It is open upwardly, and terminates some way
beneath the flange 22. It has a bore 26 whxch can be
oriented in line with the passagew#y 14 of the body, which

is of substantially the same diameter. Above and below the

bore 26, the sleeve 24 has bearings 28. Each of these is

.

suitably an annulus (exténding in a generally horizontal
plane) of bonded PTFE beafiﬁg matgrial.” aAbove the upper
bearing 28 and on either side of the .lower bearing 28,
there are seals 30. inside the "cﬁp“.of the sieeve 24, at
one side the bore.26_términates in an aﬁgled annular mouth
.32' Adjacent ;he'top_gf the "cup", there is an annular
.rack 34.. | | | |

A cap 36 sits on top of the flange 22 of the body 12,



rafk 4.\ A cap 36 sits on top of the flange 22 of the body 12, 4 and is
.{o it by clanping neans 38. Part of the cap 36 projéects into the

6. Thus it includes a first portion 40 which is a conpl-enentary

he conical wall 18 of the chanber 16 adjacent the mouth thereof. ™

: this the cap 36 fornms an annul ar projection 42 of |esser .di ameter,_;

such that there is a gap between the projection 42 and the wall 18, in :

whi ch upper portions of the sleeve 24 extend. There is generally sone

cl earance between the sleeve 24 and the projection 42 of the cap, and this

accommodat es gear wheel 44 which enfyraces the proj.ecti 2, nmeshes

with the rac E%§4 15 Steﬁélrseldeg: e lf4.byBg:ﬁ‘ggﬁ+ntgné“Wcﬁ< 3B1d %n@gi \ﬁfégﬁq’et &R

are sealing a t - nd P Q) e6ld Qn- hus

i solating t hg%ggngirifec?%a\gﬁg% %Iri%m%lthl%gl\s%ﬁtzée}'rsﬁor 0 .%t (r;ig clﬁlracﬁ‘g?%élg (E;i%‘c'?%ence

the bl pel | nehordlsdanacsivil ke 200 oo Rkdl:Aklo 112 s ald vedr olat 1 ng

fl anges between which is nounted a pivot shaft "48 whi ch extends gen

hori zontal | y18ne@ft k@RS \coas®er Qfs biaaldeat dineaidudh thierdidp.50 Heheath
journalled on the shaft, and carries at its outer end a chec plate 52. This

may be nmount etiien thike capm3s0 forasA dve Al a3U Prd fetit iidn oA oF iais srewhat
relative to the arm50. This may enpl oy a spherical bearing having a | ow
friction PTFEibeatiexy such that there is a gap between the projection
42 and the wall 18, in which upper portions of the sleeve
24 extend. There is generally some clearance between the fw/
sleeve 24 and the projection 42 of the cap, and this
accommodates a geaf wheel 44 which embraces the projection
42, and meshes with the rack 34 of the sléeve.24. Beneath
the rack and gear wheel there are sealing means 43 between
the sleeve 24 and the cap projection 42, thus isolating the
gear mechanism from the interior of the chamber 16 (and
hence the pipeline). | | |
At one side the annular projection 42 has axially
projecting flanges between whiéh is mounted a pivot shaft (;
| 48 which extends generally horizontally and transversely of ‘\)
the flow direction. An arm 50 is journalled on the shaft,
and carries at its outer end a checkf plate 52. This may be
mounted on the arm 50 via a bearing such that it can pivot
somewhat relative to the arm 50. This'may employ a
spherical bearing having a low friction PTFE bearing
surface. Preferably there are means for préventing the
check plate 52 from rotating, which tends to cause wear.

On top of the cap 36 an actuator 54 for the sleeve 24

is shown. In fact, this may be detachable, and only



surface. Preferably there are neans for preventing the check plate 52 frqg

Fotating, whieh tends to cause wear. On top of the cap 36 an actuator 54

for the sleeve 24 is shown. In fact, this may be detachable, and only

apleed when it is required. This actuatgr is operable to rotate a shaf
h extends into the cap 36 and turns the gear wheel 44 via gearing (n

shomh) The actuator may be attachabl e by cl anpi ng neans 58 enbraci ng

fl anges 60,62 on the cap and the actuator, nuch as the clanmpi ng nmeans 38

hold th t dy 12 A furth t d t i nk th
tﬁe capenggpeng E?eﬁo é oﬁlnésg% ﬁﬁérg uaégbéggFﬁgg?ﬁ%O&ﬁebgeggg}énEQIPO

be effected Ir9BKADE EXLARER" 58! (hiEn'BLLEAAZS DY enb! oBY3k"GhHTE,IREP! NG

means such t hat en the c € NnobVes I'n re ponse

actuator or fl @WweC @qkthggglmhhhb t i a hve, is
danmped. For nornglguse t he checkgeaaéggégg éESt quwa)fltggg Fgepkggrln a

pi peline, in whay Bayakeaanhasner k! x16RpYag- mEhQBaBSWéMbrEEQ gotlahgba
(e.g. oil or gas) fromleft to right causes the check plate 52 and arm5

to adopt the pé8i,6Ropnskhencap hhd theuaetubtors mastnad that cllamping the
normal condition. But if sonething happens, for exanple a pipeline fracture
upst ream suchmepas S8Buhdldntibe papssor éheebhddyt d2r.usA ffuetherghttuatbeft,
the arm 50 and check plate 52 pivot clockw se, and the check plate 52
and control linkage within the cap may enable the pivoting
“of the arm 50 bearing the check plate 52 to be effected
\_ from the exterior of the valve assembly. It may include
damping means such that when the check plate moves, whether
in response to the actuator or flow conditions within the
pipeline and valve, its motion is damped.
| Fdr normal use, the check valve assembly 10 is fitted
"in line in a pipeline, in what may be a generally conven-
tional way. Flow of fluid (e.g. 0il or gas) from left to
right causes the check plate 52 and arm 50 to adopt the

position shown in the figure. It is assumed that this is

the normal condition. But if something happens, for

C’

example a pipeline fracture upstream, such that fluid under
- pressure tends to rush from right to left, the arm 50 and
check plate 52 pivot clockwise, and the check plate 52
seals-on the mouth 32 to close the bore 26. The damping
referred to above prevents the plate 52 from hitting the
mouth 32 with such violence that either is damaged. The
pivotable mounting of the plate 52 on the arm 50 ensures _
that the plate 52 can fit snugly against the mouth 32. Of

course there will be sealing means; preferably any
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seals on the nouth 32 to C€lose the bore 26. The danping referred to above
prevents the plate 52 fromhitting the mouth 32 wi th such violence that
either is damaged. The pivotable nmounting of the plate 52 on the. arm 50

wi |l be sealing neans; preferably any 6 conponents that may -
e nmai ntenance or replacenent are on the plate 52 rather than around"'
but h 32. There may be circunstances when it is desired to maintain the
K pl at @oRBohBntBe tRAt a9 redAwtel Ralifeechhadee ot rebeadbmenecagle strong
normal flow, e.g. to allow pigging of the pipeline and val ve assenbly in
ei ther diresnttha. pThteastughthekoththeagbmmadnyhehmbuld gper arhdref mam t he
exterior. Preferably there is a valve position indicator visible externally
of the asskebtyrcemsthates dhear itaist desirkd tonmbiatalinsthee chieckhe val ve
assenbly. Since it may be doubted whether a sinple check valve can ever
gi ve conpl plateesRi hg, ther pagdédogesbriny insshenfipureada Sheaabaegee
assenbly involving a check valve assembly as shown in the draw ng, together
with a bal PEvaFvengs sexppy f3oefercal- yt8s aéfég&'r pbsalm &fr t5&t ent
specification referred to_above. They .coupl.ed so_that the
dlsplacenEH%PS}1PﬁeaeﬁeEEIHFaFéSGEbagwﬁ“t81§ &F £Fﬁ Ofhe Ofth 32 is

det ect ed and, aciuat g3, AUHAMALLE 12099 QL L2 B0, Pl che

exterior. Preferably there is a valve position indicator
visible externally of the assembly, so that a diver can
tell the functional state of the valve assembly.

Since it may be doubted whether a simple check valve
can ever give complete sealing, for added security use may
be made of a larger assembly involving a check valve
assembly as shown in the drawing, together with a ball
valve assembly, preferably as described in our patent
specification referred to above. They may then be coupled
so that the displacement of the check plate 52 down to seal
against the mouth 32 is detected and actuates automatic \}J
closing of the ball valve. } et

The illuétrated check valve has-two features that
make for ease of maintenance: the arrangement of the sleeve
24; and the arrangement of the cap 36. Together they
lead to a highly advantageous device. Thus,
when it 1is desired to
service the valve assembly, it is first isolated from the
interior of the pipeline by rotating the sleeve 24. This

is effected by the actuator 54, which may be only tempor-
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~The illustrated check valve has two features that nmake for ease of

mai nt enance: the arrangenent of the sleeve 24; and the arrangenent of th
cap 36. Together they lead to a highly advant ageous device. Thus, when i,
is desired to service the valve assenbly,7it is first isolated fromthe

i nherior of the pipeline by rotating the sleeve 24. This is effected by
actuator 54, which may be only tenpor- 7 arily connected for this ;
purpose. Thus the actuator rotates the shaft 56, which rotates the sleeve
24 via the geamnirfidy (RmnRdedMRA AL Phddd aclonit theefRihlosdt 1
arranged to rotate the sleeve through a predeterm ned angle, e.g. 90. The
passageway 14 irdptiateshathe iIharftcGF,r (it otadddsndhaalllecile 26 vHacahe 24.
For nore reliable sealing there may actually be a pair of "blind" seals

| i ke the seal s g@amimyy, ddet grarhehsdedevisl amilitthehaaokitdds. ofPridfedaplsy A&
Once the sleeve has been turned to seal off the pipeline, the clanping
means 38 are r dise@&gadngesk ioh I taftiee it hee | sdasyreoft iremghl @pnegeteamsine@ and
renoval of the actuator 54). The cap 36, can then-be lifted out. It carries
with it the chédWlgiate B2 %Nd i Theopasadgayakedfarinheahedhdhssal s. Thus
all that.is. left on the sea hed .is the hody 12 and the s|eeve 24, whereas

virtually all SPRFOnES thenibdingd’e walideOf thensdieeift 4h- ot MAEE need

mai nt enance arSella (%'ééa\fgg(%ﬂgyé'mégué%tually be a pair of "blind"

seals like the seals 64 provided on the sleeve about the
\;; ' mouths of its bore 26. Once the sleeve has been turned to

seal off the pipeline, the clampihg means 38 are released
(possibly after release of the'clamping means 58 and
removal of the actuator 54). The cap 36 can then be lifted
out. It carries with it the check plate 52 and its

' operating'meChanism, and the seals. Thus all that is left
on the sea bed is the body 12 and the sleeve 24, whereas
virtually all of the parts which are likely to wear out or
otherwise need maintenance are on the removable unit. This

can be returned after maintenance; alternatively, a

C”

replacement unit can immediately be put in place, and
locked by'means of the clamping means 38. Plainly, no more
water can get'intd'the’pipeline than'the'capacity of the
chamber 16. This is probably entirely negligible, and can
quickly and easily be flushed away once the sleeve 24 has
been rotated back to its operative position, with the
pipeline portions on either side in communication through
the valve assembly 10. .Thfs'is to be contrasted with

" conventional valve maintenance, in which large amounts of



can be returned after maintenance; alternatively, a replacenent unit can

i mediately be put in place, and | ocked by neans of the clanping neans 38.
pNIY\ no nore water can get into the pipeline than the capaci-ty of the

(6. This is probably entirely negligible, and can quickly and '

¢ flushed away once the sleeve g4 has been rotated back to its  wu

position, with the pipeline portions on either side in )

ation through the valve assenbly 10. This is to be contrasted with

conventional valve maintenance, in which | arge anmounts of 8 water tend

t t into th [ [ i , iri I th d ' i .

Fur ther mor o, THEEMoFSRLEM P a8 TOF rpEBe bRe nr LS Lbhbah Lpgthy and

I tion. This i - I ' h | ve,
SThee the corendiie bard fh 2 MR KoLIP HE TR oo Sha e 0EEK BELLEL o
assing thro : | e ' < '

Penosarbl o C(HrEidE! Sut lad € SlenlBAED 8Py MECacPORD MRippYa pares

be made, thus; kil RS i kdi® i&q{s?&‘b&e@ﬁ'tpfopré)béﬁ&&k)vweé 05i hEE the

t echnol ogy described in our earlier specification No. 2143529 may wWth

advant age be eppléreidsal heopsesestibnveith othe TERe®R! p1dBeOpirbeeahanher
16 in the body may suitably have a ceramc coating as described for the
socket of thea hoithym teseinkpschirdegh dhikokeals tHepbodydetakasthaisterve 24
for sealing around the passage 14 ,
ance virtually impossible. (It also severely restricts the

material of which the stem can be made, thus increasing the ~;j
likelihood of problems.) .

Much of'thé technology described in oﬁr earlier
spécification No. 2143929 may Qith advantage be applied to
the present invention. The wall 18 of the chamber 16 in
the body may suitably have a ceramic coating as described
for the socket of the body there described. The seals 64
provided on the sleeve 24 for seaiing around the passage 14
may be like those analogously provided on the core of the
earlier valve. 1Indeed, the preferred types of seal ("J
described in that earlier specification may be generally o/
applied in the present case. We would particularly refer
to the use of seals which are resistant to chemicals and to
explosive decompression. Likewise, the clampipg means 38
and 58 may be as previously described, suitably being
multi-piece manacle clamps. It is preferred to use a
manacle clamp in several (e.g. four) pieces, so that the
radially outward travel required of each piece is small.
Externally, the assembly may be adapted to be engaged by

remotely operated vehicles.



may be |i ke those anal ogously provided on the core of the earlier val ve
| ndeed, the preferred types of seal described in that earlier specif]

may be  generally. applied in the present case. W would particularly re&gﬁi
I

to.the use of seals which are resistanig to chemcals and to expl osi
deconpressi on. ‘Li kewi se, the clanping nmeans 38 and 58 may be as preyio

described, 'suitably being nulti-piece manacle clanps. It is preferreq to
use a manacle clanp in several (e.g. four) pieces, so that the radial

outvard travel eayliad ok §AUL MeRes k3SR AdRibeLIal e LARARIFETD!Y

may be adapted to be “éngage renot el'y operated Cl €s. e we
have describ t u = sat @bl e yan IOt .t he check
pl ate as beiﬁgeﬁ%gﬁ%ﬁ%h?%h ?IP%§§“§03P§ %g%%%b ﬁ%%éra%agfﬁyﬁhbg%gulic. Thus
there may beadileadrahey MIQE e whdd 16NeRK dalralls, mRAdHaed iidl Oofrhad acent
the cap 36, e.g. coaxially with the shaft 48, . with a supply conduit for
hydraul i c fl wheéreawiayy b sotlyldtaudid aptar e e Iheckhlateewudtdis
low friction bearing material 28 to reduce the torque requirenents fromthe
actuator 54. int cmadijmoerrn dhd elape @6juid. d.e ambang o Irlgmwart ha s sshial e
exterior point to an outlet beneath the lower seal 30. Thus if it is ever
requi red to rddnowd thhe slupply onduiti & am derd nandsisurfd uisdy hisger imgs Sed
t hrough this conduit so that : '

' outlet on top of the cap 36.

The sleeve 24 has low frictioﬁ bearing material 28 to
reduce the torgque requirements from the actuator 54. It
may have an inlet conduit leading from an accessible
exterior point to an oﬁtlét beneath thé lower seal 30.

Thus if it is ever required:to remove thé sleeve 24, fluid
under pressure may be passed through this conduit so that
it enters the volume definéd'by the bottom parts of the
chamber 16 and sleeve 24 below this seal, so as to drive
out the siéeve 24 by hydraulic pfessure (acting on a very
large surface érea). The tapering of the chamber wall 18
is sufficiently slight for the seal to allow the hydraulic
action to lift the sleeve 24 for a significant distance. '
There may also be conduits enabling the space between the
wall 18 and the sleeve to be purged with an inhibitor as an
added protection.

The valve body is designed to be rigid, so as to
permit insertion and removal of the cap assembly even -
whilst the valve assembly 10 is subject to considerable
forces from medium in the pipeline. Preferably the sleeve

and the cap/check plate sub-assembly are made largely of



it enters,he volune defined by the bottomparts of the chanber 16 and
75 low this seal, so as to drive out the sleeve 24 by hydraulic
pressyre {acking on a very large surface area). The tapering of -the chamher

wal | J gJufficiently slight for the seal to allow the hydraulic action’
to lif he/ sl eeve 24 for a significantlodi stance. There may al so-be |
condui t ~efiabl i ng t he space between the wall 18 and the sleeve to be purged

with an inhibitor as an added protection. The valve body is designed to be
rigid, so as to permt insertion and renoval of the cap assenbly even

whi | st the V%%§ﬁe%f§§§$%ﬁ%§%%ié%égﬂq ect to considerable forces from nedi um

in the pipelin he sl eeve and the cap/check plate sub-assenbly

are made | argely ofaltholyndupl @hestiailNRsS tdEdxanllagh dirediigplate
illustrated exanple the check plate 52 seals on a nouth 32 within the

sl eeve, it wisld demlapprec adoerth I3 wa tddal ithe rediddve32 idowid lbeéden t he body

wall 18 instead. Indeed, the skilled reader will appreciate that much '

vari ation is appsidiatedithatha seahideaantds sk dar therkody

applicable in other contexts. W have described an assenbly in which the

sl eeve al one wadl difatiaiftead i soidaed + Hdiey ghicllefd oreader Mkt ternative is

for the whole core (conprising the sleeve, the cap or bonnet, and the

obt ur at or rnxgpgrqqiaﬁg;ﬁh;t much variation is possible; and that many
features described herein are applicable in other contexts.

We have described an assembly in which the sleeve ;‘j
alone is rotatable to isolate the valve interior. An
alternative is for the whole core (comprising the sleeve,
the cap or bonnét, and the obturator means) to rotate.

This may be particularly preferred for a ball valve such as
is disclosed in our earlier specification, since its bonnet
already accommodates the rotary shaft of the ball member,
and it would be difficult for it also to incorporate the

gear wheel 44 and associated mechanism.

Vo4
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This may be particularly preferred for a ball valve such as is disclyged

our earlier specification, since its bonnet already accommodates the/r

“shaft, of the bal’'l fenber, and it would be difficult for it also to

i ncor porate ‘the gear wheel 44 and asddei at ed nmechani sm Means ('ndt

shtawn) are provided for retaining the sleeve 24 within the chanber 18

exanpl e, there may be a bayonet-type connection. This may enploy a shaped

ret- aining ”E”bﬂéariﬁoﬂrﬁﬂﬁlﬂgavirfpfaﬁ&?mmé’@ £br thetghRIRE endhis is a

cylindrical projection with four lally projecting abut rent s . The

under surfaséeevet B4 wibbis 2hehgbambesr AéspoFdingxpmgispedhegecsgywieh an

annul ar under- cut, relieved in four positions to provide equi spaced

| ocation poRnPaYoTRtistyPR preBectinnned ThéFafieYe em@Yar: fhspedoretor

sl eeve and chanber, the sl eeye can bﬁélomered fuIIy into the hanber, t hen
t

| ocked by rBﬁﬁfpgnmeWHeﬁoPﬁﬁpeGEéng ofh EhBe LR 1209y by

| of tated ta th I n
(s positi CRISLRE B ERVEnAEIFRLkBaCISRRIoR 1 et Foom redlBiar fo; be
forced out ByogLessuceablchifecll pol | Bge Taachaanel 4&%% WS

al so serve precise rota at allgnnent eeve, €e.g. provi |ng

an a0ut TEnt el LagBLEENA 1 KRS el BB ALY Y lad: SN Ane

t he passage are ald rotation o eeve, It may be

lifted siigeyky pudiavkhcsh! ¥oubypbbdidonastes dﬂﬂd&%diﬁéﬂa‘éed

{ location points. Thus, in predetermined relative angular

Y

positions of sleeve and chamber, the sleeve can be lowered
fdlly into the chamber, then.locked by rotation. In normal
use, the chamber will only be opened by removal of the cap
when the sleeve is rotated to close the paséage 14. In
this position, the sleeve is locked agaiﬂst removal. Thus
it will not be forced out by pressucc 1n the pipeline.

The bayonet-type connection may also serve for
precise rotational alignment of the sleeve, e.g. providing
an abutment when the sleeve is turned in one sense until

W its bore 26 and the passage 14 are fully aligned.
To aid rotation of the sleeve, it may be lifted
slightly hydraulically, by fluid passed into the volume
 beneath the lower seal 30, as mentioned above. The
distance is limited by abutment with the cap 36, so that
lateral sealing is not lost, while problems due to accumul-
ated debris that might restrict rotation are removed. For
example, the §ap between the sleeve and the Side wall of

the chamber méy be increased 2-2% times.



beneéth

ower seal 30, as nentioned above. rstance is Iinited by

abut ment the cap 36, so that lateral sealin |Ie
pr obl eng o accumul - ated debris that m ght ﬂ i“me“ are ,
removed. exanpl e, the-gap between the sl eeve mall ‘of the.

chanber be increased [ERR] tines. ZCLAI VB: 1. A valve assenbl y »J*
conprising: a valve body adapt-ed for connectioh in. a pipeline and having a
first throfdtiEsage and a body portion providing a socket, the socket

i ncludi ng a socket nput Q&opens traﬁsversely of . the flrst t hr ough

passage, tﬁb'thrﬁuﬁﬁ}%%sgﬁﬁﬁm YefRQPRE18AB6t h si'des of the socket; a
sl eeve conprisin e€zg1 annéj%g\y/\h ﬁﬂgdb?g Q%Yxh@gtﬁfﬁeﬁﬁnq E:'ii:%‘ﬂ'& ﬁaage

therein and a sl Opens fransverse the secon rou

passage; thg, &irﬁgwﬁe@ﬂ £ Ea&gﬁ' xaagugbahha W wug} §%Ir@1%acls%vtﬁawggh

t he socket nout reo e socket nouth and the sl eeve nouth opening

in the samg, (JQOSYE! SEnd! ésekéenmhmadahgeueslaeqhétb%mcthdmmw @pRGsSO t hat
when the sleeve body is nounted in the socket the sleeve body is rotatable

SO as to bripgndPeréé1gt ofndheeccopd tt Rhevgzhp 223382 ,S ehecttibhvahugh Nt o and
out of nmutual alignnent, said. alignnment producing.a conposite through
passage f orpgslsdye sektehiis andbsehosddielsr ofgitheasoxdes;; t he val ve body
and the sleeve having nmutual engagenent formations which are out of
engagenent a sleeve comprising an annular sleeve body having a

.second through‘passage therein and_a sleeve mouth which

opens transversel&-of the second thrdﬁgp passage; the o/

sleeve being rotatably mountable wiihiﬁfsaid socket through

the socket mouth thereof with the socket mouth and the

sleeve mouth opening in_the same tpansvérse direction, the

sleeve body being dimensioned so thét“when the sleeve body

is mounted in the socket the sleeve body is rotatable so as

to bring the firstland_second through ﬁassages selectively

into and out of ‘mutual alignment, gaidialignment producing

a composite through passage formed by said first and second

through passages; the valve body and the sleeve having Y

mutual engagement formations which are;out of engagement

when the sleeve is in a first predété:mined angular

position relative to the body, and which are lockable in

engagement by relative rotation away from said first

. predetermined angular position; and
obturator means which, in use, is generally within the

_sleeve and is displaceable to control a flow through said

composite flow passage; the obturator means being removable



when the sleeve is in a first predeternined itmwa"ﬂ l ’mumlt el ative t
t he body, and.-which are | ockable in engagenerit« el st at i on- awgy
fromsaid first -predeterm ned angul ar position; and obturator neans wh{c
in use, is generally within the sleeve andt3s displaceable to control
fI,.fqv_\j\through .said conposite flow passage; the obturator neans being,
rendvabl e tBrengBughet KéesveePoUFBuFheRh&h et B esVEedE POSIISiANThel! it a
second predeterm ned angul ar position, .relative.to the_baody, in i ch said
first and secBRG°PAr BEGHCFESLARES APEUIAE BPSHFEoR: Zet&tiei %m% whi ch
sai d sl eeve i ot disengageabl.e fx.om.the wval v oqy.... 2 V. e enbly
according to %Pa?’r‘n i‘."vﬂglg'é:%n 5t lg rfr‘ﬁtrl?a ag‘ﬁigggeé%é% q"%“"(frorlrléthl (f)r?sssg%é/etsf'ngg%%dy

and sl eeve CORRLI 3¢ BuIRAANSLHARAIOUARC LLORRITY QU1 ABAX a5 LY ect i on

wi th radial abutnents engagea In a recess wth an annul ar undercut
relieved in agigeha%glfapaROUirdm RAY WaARe ®YEY .ementary to the radial -
abut ments. 3. A val ve assenbly according to claim1 or 2 wherein the '

sl eeve has a Bi.rst Apaialvef ase’ind1gNGdcrdigg o Blwis 10fwHdre e cenel
t hrough passage for sealing to the val ve body about the nmouths of the first

t hr ough passaae twadn enfzga geent] T graatdgns afe thd Goddy =andl slemo®nd pair of
| i ke seals that seal to the val ve body about the nmouths of the first

t hrough passagemnrdrset e bayomedir fypss apen eartd coutempfloying an axial

projection with radial abutments engageable in a recess

\

with an annular undercut relieved in_an array of angular
positions complementary to the radial aﬁutments.

3. A valve gssembly_according to claim 1.or 2 wherein the
sleeve has a first pair of seals encircling the mouths of
the second.thrqugh passage for sealiﬁg to the valvé body
about the mouths of the first through passage when the
through passageé are aligned: #nd a second pair ofllike
seals that seal to the valve body about the mouths of the
firs; through passage when the through passages are out of
alignment, thé first through passage then.confronting blind
/ wall portions of.the.sleeve.

4. A valve assembly according to any ﬁreceding claim
wherein the sleeve has a fluid conduit for conducting
hydraulic fluid to a lowér region of the socket to assist
in 1lifting the sleeve from the sockét.

5. A valve assembly according to any preceding claim
wherein the obturator means comprises a check plate of a

check valve sub-assembly which further comprises a cap
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the first through passage then confronting blind wall pertions

eve. 4. A val ve assenbly according to any preceding claim

tHe sl eeve has a fluid conduit for condugjp i luid to, a
on of the socket to assist in Iqi fti ngﬂ‘“‘ﬁ“ﬂ!mmnnﬂ he socket
| ve assenbly according to any ﬂTeceding tl & mtwh&refn the %

obt ur
further conprises a cap e il ~che ate I's pirvotally

connected. & £ YRy @ééﬁ:ﬁ@iy 2ccording t8 chail § waereiR khg sleeve
mouth is closed 1n use by the cap nenber. 7. A val ve assenbl y according

to claims5 OreSraws€tRN 19ec505K8 1hSuskOs9dthE thp wambeRnber. 8. A
val ve assenbly according to any of clains 5 to 7 having drive neans for

rotating the sl eeveabiel @85énpoyt hycboasng wot Blaimhg oap 6Mwiledieind.the A
val ve assenbly according to claim8 wherein the drive neans conprise an
actuator coeovekdetable tboséé bapthenbep setmbemal | y; and transm ssi on neans
extendi ng through the cap nmenber to transmt drive fromthe -actuator to the
sl eeve. 10.8 A vahveabgeeapsgnbiropdengdiogaty ehyclodi wdadmso 50 tehdrein a
val ve seat is provided adjacent the conposite through passage, and sealing

means are PrAVIR@ddBhvehBeBREckOpl BPE2LERE &Pheafdesy®t afeilf@sfuderntiat the

check L
housed within the cap member.

9. ~ A valve assembly according to claim 8 wherein the
drive meahs comprise an actuator conhectable to the cap o
member extérnally; and transmission méans extendihg through

the cap member to transmit drive from the actuator to the
sleeve.

10. A valve aésembly according.to any of claims 5 to 9

wherein a valvé seat is provided adjacent the composite

through passage, and sealing means aré provided on the

check plate; the arrangement being such that the check

plate is pivotable to close off the composite £hrough

passage by engagement of the sealing means with the valve -

.

seat; the sealing means being removable as a unit with the
rest of the obturator means.

11. A valve assembly subétantially as any herein described
with reference to and as illustrated in the accompanying
drawing. |

12. A method of.servicing a.valve assembly.according to
any preceding claim cbnnectéd in a pipeline, comprising the

steps of: rotating the sleeve to said second positionj

-
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: ptate is pivotable to close off t he conposi te through passage by engagengnt
of the sealing neans with the valve seat; th ei ng renov
as a unit with the'rest of the obturator ﬁlﬁ“ﬁ"llrmmﬂmﬂlﬁssenbl y
subst anti al Iy as any herein described w thSr eterence t"o &nd"as .i |l ustrat\ed
t he acconpan %g rawing. 12. A nethod of servicing a valve assenbly
accordl ng t o%afdrpyiog ﬁd‘%l%%r@&%(ﬂ%‘ﬁ rEbeF Qsige | ihee s lenHs imdulh & he

steps of: rotat.i ng the sl ee to said secon 03|t|on 15 Wlthdravvlrﬁg
ans

t he obturat orlnst SIP8 HTyi? afiode Ae ARSIt TR "i“rg’t Hhe Ff eay oRUHore
t hrough the gg@g\qu@)l{th@ ndJotal ing 4 t}%trssjteev% 3 sal d first position.
e

13. A nethod according to claim9 wherel h alve assenbly is in a subsea

ocation andighe waet R HYh S WS TAB § R SIW 1% SAlfd,Ser vicing.

assembly is in a subsea location and the valve body and
sleeve remain there during said servicing.
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