214392 BALL VALVE FOR Pl PELI NE The present invention relates to a bal
‘'val've assenbly which can be nade sufficiently |arge and robust to be .
ipstalled in.a pipeline, particularly an undersea oil pipeline. It may. .
al so be applied on a snaller scale. A ball val ve has a body o with g .
t hrough™passage, and a rotatable ball nenber |ocated in the bd’}iiiggzg
The bal% nenber has a t hrough passage, andlmay be rotated 10 between an

"open" configuration, in which BASLt W F Ein line with the
t hrough passage of the body, and a "closed” configuration in which the

two through passages are no longer in register. The rotation of the ball

rerber s general Iy gJ sl ABhdon DR8I 81§ bERISVELAE (o the

t hrough passage of t i's general type of valve has been found to
be the nost suitapl&niny HECHIREN bR ddaus saehdtibABSy SUsAg@sSand tomlestsea

oi | pipelines, where | arge pressures are involved. In the known type of
assenbly, thes bogly 2 irstalledliosed piped ihennparwhtobarsy sanurewidysen
multiplicity of bolts. It is periodically necessary to service the _valve,

particul arly to ocebapipalinespl akte Ndwe lad Pe appld ede Qi ReSRICEAFAYE- .
"~ divers to descend to the seabed,. and to renove ‘the bonnet after undoing the

bolts 25 (which are AiBally waduse hasyd do@¥cor r odelfth vERT MR PRFRAHonnet

Do e ool RN s L Sosh g UL BASELY Lo e

COSt.S ' nvol ved aéglferﬁé'mge@%aagltaj aclh’ro%'ggr p%fsstagg,oéﬂgrmgy be rotated.
. | 10 5etween an "open" configuration, in which its through'..
passage is in_line with the through passage of the |
body, . .and é "glésed" configuratiqn in which ‘the two
through passages are no longer in register. The rotation
of the ball member is generally effectable about a single

15'axis transverse.to the-throdgh passage of the Body.

This 'general type of valve has been found to be the

most suitable for use under arduous condiﬁibns such as
in underééa oil pipelines, where large pressures are
involved," In tne known.type of assembly, the body

20 is - closed by a bonnet which is secured by a = = -
multiplicity of bolts. It is periodically necessary to
éervice the valve,.pérticularly to repair or replace the
seals., This requires a team of divers to descend to the
seabed, and to.fgmove,tﬁe bonneﬁ after undoing the boits

25 (which are l}kei&_to be severely corroded). BEven after
the bonnet has'béen removed, the operation is drfficult.
It is quite li-kél.y that the: pip_eline will have to be shut
down for a period'of two or three weeks. The costs

involved are very substantial, e.g. of the oxrder of
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(Sterling). According to the present invention in a first

is provided a ball valve assenbly conprising: 5 -(a) a
aving a first through passage; (b). a core assenbly wthin -
Rg bal | nenber is rotatably nounted, the core assembly having a
‘through passage arranged so that rotation of the ball nenber is
Yable to nove the first and second through ICpassages_selectiveﬁfainto
adout of communication; the corzassenbly having external surface _
portions which define portions of a cone penetrated by the second through
passage, P P HoviikgrdiinFlaci ng abut nent surface; and (c) a body portion
havi ng a thirqgghro h pas e, 15t he bodg;gortion bei ng adapted for
connection in ﬁﬂﬁd§ She Wit PESSERFodRKPEECAgRNi & FiFttwith the 1 ow

passage pi.pel ine;. th ortiom eonmprising side and bottom wal
port i onso‘{cféélbﬁ:l'ng}%}gs?o%?e?r 6’3%% gaéﬁtﬁyvﬁgggi 9f"ﬁ§'9?f13é core assenbly, said
socket hadmpr itdiqg;or m of a cup, 20bei ng closed at the bottom by the bottom
wal | portion and open at the top, said top opening being closed in use by a
bonrfet neand adt t a@hdehlilo memberohavasgeabEyrstheheobeh npp ssagss; f or :
rel easably cl anping the bonnet neans to the.body portion; at |east part of

t he side'waﬂm)por@i§W§edéﬁﬁﬁmﬁéyzyﬁﬁélﬁrU§#Gh1Ezeabébhém§@h$ﬂeh%ntary to

t he conical portions : .
‘rotatably mounted, the core assembly having a second

' through passage arranged so that rotatio@_of'the ball
member is effectable tO-ﬁové the first a%@ éecohd through
l0passages selectively into and out of comﬁénication; the
‘core aséembly having external Sufface é@géions which define
'pbrtions of a cone penetrated by the seqéég ﬁhrouéh
passage, and a downwardly-facing abutmed?lsarface;.and
(c) a body portiop having a third through passage,
lSEhe body portion being adépted for connectidn'in a pipeline
with its:thrpugh passage iq line with thiflow passage of
the pipeline; ﬁhe body portion comprisiég side and bottom
wall po;tions defining a socket for releas?bly reéeivin§
the core'assembly, said socket having théiform of a.cup,
20being closed at the bottom by the'bottom_wéll portion and
6pen at the top, said top.opening being EIQsed_in use by a
bonnet means attached to the core assembig;nthere being
means for rgleasably clamping the bonnet*means to the body
portion; at least part of the side wall porﬁions defining
25 the frustum of a cone bomplementary'to the conical portiohs
of the core assembly and penetrated by tye-third thfough
passage; there being an’ upwardly fac'ing a@git;ment surface 'in

the socket for cooperating with the abutméhﬁ.surface of the



of the core assenbly and penetrated by the third through passage; there
bei ng an upwardly.faci ng abutnent surface in the socket for cooperatin
with the abatmet surface of the -3- core assenbly; and wherein th
assenbl y.conpri ses a housing f.or the ball menber which housing provi
beari ngyrpans in which. the ball nenber is journalled; and wherein firfst

seal 5 'neans are provided for sealing hejween the ball menber and the cor
assenbly, conprising a respective annul ar assenbly at either side of e/
core assenbly, each annul ar assenbly surrounding a respective opening of

the second thr gk Rassaggvyand al so surrounding a respective opening of the

’

10 first through passage en this is in comunication with the second

t hrough passage; eachnanwtbkaeiassRabltyréoysSemiSBAlcdmaisds0h hoaking Far
both the ball nenber and the core assenbly, and resilient neans for urging
sai d seal i ng t ¢heh&abldl nembabewhithehows ing el ded dbeard nige meaatsi ie 15
annul ar seal housing cavities in which the first seal means are housed; the
core assenbly Whichethenbaldi nemberohd iewrnakked: fand sthwerieig Sdratcsenhe
core assenbly and the bod¥epgrtion, sai d_second seal neans conprisingngt

ei ther axial® sf8@n§f 28FReP dadsEqp| Seal 1R pReveRt &be g L megbses
di th d d third th h, . th bl '
orovided wth FRE,EOPE, A%8eaPiky roRGEFRIAY R sk ey AhuaRr F¥skaBE N0

to it; whereby,2 ejther side of the core assembly, each annular assembly

\; surrounding a respective opening of the second through
passage and also surrounding a respective opening of the
. 10 first through passage when this.is;in communication with
the second through passage; each annular assembly having
seal means for sealing to both the bali member and the core
assembly, and resiliént means for urging said sealing to
the ball member; the core assembly having respective
15 annular seal housing cavitieS'in which the first seal means
~ are housed; the core assembly further including second seal
'means for seaiing between the core assembly and the body
portion, said second seal means comprising at either axial
side of the COfe aésembly a respective'sealing ring
20 surrounding the second and third through passages; the core
assembly being provided with respective sealing ring
housing ﬁeans for retaining thé rings to it; whereby a
modular unit comprising said bonnet means, said ball member
and said core aSsembly and which provides said bearing
25 me#ns for the ball member and said first and second seal
meéns ié insertable into the s§cket of the body.portion to

an extent predetermined by said abutment surfaces of the



mdul ar unit conprising said bonnet nmeans, said ball nmenber and said core
senbl y and which provides said bearing 25 neans for the ball nenber and
ijd\first and second seal neans is insertable into the socket of the body
['pn to an extent predeterm ned by said abutnment surfaces of the. _ -3
K&?oe assenbly and the socket, and subsequently renov- -abl e therefrom as
single unit. The bonnet ' neans may conprise a bonnet having a peri phef al
de arranged to overlie a |'i kaafl ange 5 associated with the body and-
to be rel easably clanped thereto by a circunferential clanp which holds the
two flan .1 oget: b d y [ ase at a single °
3t RN Mg Bhe BoUR R TR b EhuERL P B

| ocati on. manacl e Ccl-arp -?%? nore)

pi vot al | yaeannard &k rdh asS@Cldidyg ePiiqtabl e to define a circular collar of
i nwar dl y openi ng channel section for enbracing the flanges; the end
portions: of thEheenbrivR inRaRsbaiaRd conpreceall BohREEt HEVing a-4- The core
assenbly may be in tw parts, separable to permt renoval of the bal
menber ( aperiphexredy dllamgemarirangedy o overlie -a like flange .

5 associated with the body'and to be releasably clampéd
thereto by a circumferential clamp which holds the two
_ flanges together and can be moved away after release o
at a single location. PFor example, a manacle clamp | .;J
may consist of two”(Qr more) pivotally-connecﬁgd
10 sections pivotablé-to define a circular ¢olla£'of
inwérdly opening'channel section for embracing the
flanégs:.the end portions of the end seétions being

connectable together.



The sealing between the ball nenber and the core assenbly may enploy a
fl gating annul ar .seal, attached neither to the ball nenmber nor the
assenbly, so-as to be self- centering on the ball nenber. There may bg
canning'neans'associated with the ball nenber and seal to |lift off t
on rotation of the ball menber. The seals may be 10 arranged so that
pressure within the through passages urges sealing contact. The resi
means may serve for enhancing sealing at,low fluid pressure. In_ another
aspect the invention provides a pipeline portion which includes a bal

val ve assenbly as .defined 15 above. In a third aspect the invention
provides a nethod of repairing or servicing a pipeline portion which

i ncludes a said ball valve assenbly, which method conprises unpl ugging the
core unit and i nseFl¢ ncoce regs amtelentay e in tv@ref erred enbodi ment of the
i nvention will ptawsbes%seab@edcbypwm?f rs&f;’@% g A S erREe Lo the

acconpanyi ng dramﬁngs I n udlnal sectlon fhrough a
bal | val ve assqmﬁhyregbadybmgfgb@ tﬁgeMadyy Fig. 2 is an enlarged
detail of Fig. 1, showing a sealing assenmbl'y for the bal | menber; Fi g.
3is a perspective Thewsealihfebedbweennthé¢ Hapl m%mﬁéﬁiéﬁﬂfmmgébyé vi ew of

t he body after renoval of the core unit;
5 assembly may employ a Eloatlng annular seal, attached nezther

to the ball member nor the assembly, SO as to be self-

\ i centering on the ball mehber. There may be camming means
associated with the ball member and seal to lift off the
seal.on rota?ion of the ball member. The'seals_may be

10 @rranged so that fluid pressure_within the througﬁ

passages urges sealing contact. The resilient means mai,-

serve for enhancxng sealxng at low fIUId pressure.

In another aspect: the mvent:.on provxdes a pipeline

portion which 1ncludes a ball valve assembly as defined

15 above,

-

In a third aspect the invention provides a method of
- repairing or servxczng a pipeline portlon wh1ch anludes

a sa1d ball valve assembly, which method compr1ses )

unplugging the core unit and 1nsert1ng a replacement;
20 A preferred embodiment of the inéention will now be

described by way of-examble, withlréference'to the

. accoméanying drawings in which:
Fig. 1 is a loﬁgitudinél'section through a ball
valve assembly embodying the invention:h

25 Fig. 2 is an enlarged detail of Fié. 1, showing a

sealing assembly for the bali member;



5 Fig. 5is a detail of a viewsimlar to Fig. 2 showing a
pdi fi ed seal arrangenent; Figs. 6A to D are views of seal types; and Fig.
fn ., @ perspective view of a second enbodinment. 10 Referring to Figs..l to*
4, tYe body 10-has, at upstream and downstream ends, flanges 12 for-.use in
alli ng 1 engths of pipeline. (O course, other means of connectionyy e.g.
ifng ,-could be 15 used.) Between these connecting flanges 12 the
pody/ 10 defines a generally cogical chanber 14 whose axis is transverse:
: he axis of the pipeline, and will generally be vertical. The conical
chanber 14 is. clraged 3atist hepbospentbyeavéw of cythedwoirealurcilp portion 16:
. It is open at thé top, where there is a generally cylindrical portion 1

and a peripheral flange 20 which projects radially outwardly. The valve
core 22 conprises a generally frusto- 25 coni cal main portion 24 shaped
and di mensi onedFd@.a4 4§ Ri PERSPAFRLVRCVLBHI @RI CRAKMGYT 14 . A lower,
generally cylindrical, portiqn 25 extends into the cup portion 16 - 6-
and seats aﬁﬁﬂﬂ%ﬂl(ﬂ#nﬁhe:?ﬁr H&i&Gre' s main portion 24 has a through

passage 26. . pig 5 is a detail of a view similar to Fig. 2

showing a modified'segl arrangement;
Fiés. 6A to D'a:e:views of seal types; and
Fig. 7.is a perspective viéw_of a second | ;;f
embodiment. '
10 - | | - o
Referring to Figé._l to 4, the body
o 10 h#s, at hpstream and doﬁnstréam ends, flanges 12
for use in coupling lengths of.pipeiine. (Of course,
other méans of connec;ion - e.g:_weldiné - could be
15 used.) Between'théSe conneéting.flénges 12 the
body 10. defines  a generally
conical chamber 14.whose axis is trapsvérse to the
axis of the pipeline, and will.genérally be vertical. \ ;;)'
The conical-chamber 14 is closed at the béttom-by-a
20 cylihdtical cup portion 16. It is dpenlat the top, -
where there is a génerally cylindric;l éortion 18 and
a peripheral flange 20 which projects radially
outwardly._ _ | |
- The valve core 22 comprises a generally.frusto—
25 conical main portion 24 shaped and dimensioned so aé_
| to £it within the conicai chamger 14 . A lower,

generally'cylindricali'portion 25 extends_intb_the cup portion 16



The valve core 22 is forned of two |like portions, the join being
substantially in ,an axial plane. To ensure sealing, the abutnment faces
ke coated with an'inert sealant material. Adjacent the join line the
frustoconi cal body portion 24 has pairs of scalloped recesses 28, the t
recess€s' 28 of each pair being located on either side of the join line
and coﬁﬁ%cted by a through bore. Bolts 30 pass through the bores and
receive nuts 32 on their free ‘ends, for helédi ng together the two hal ves of
the core 22. Internally, the valve core 22 has a valve 15 chanber 34 for.
receiving a ball nerhkrsedts oRorain anhudradahper 23.exThed axially above
and beneath .the ball nenber 36. They are formed with it as a unitary
drop-forging, so t hEPES W | P2 bR PRF p¥ bl Ehehafua tthirousli passegeosfon. = The

I ortion extend n bear ] C 40 in which it

j g\tljvre:\alol edl. Ab)c()ve tfleI cﬁ%ﬁb‘é?ﬁ'ﬁl cq g‘fst afﬁ"égt &@:ﬁ”&bg\}éelt HSIrSéLPOé'
22 [ I The hal,l nber 6.|s

fgggtablgvzﬁ ?h:esa ﬁg) anberﬂ%§ %y ?ééﬁ%éiﬁl%lﬁg §ﬁa%fla§ pi%@?e 2 are

bearing surfaces 41e9§ul'é‘eséﬁ<1?ﬂ% £Nch Vel e i o ;ﬁc\é%#‘égfggmsﬁtéé @Eghon

the cylindrical wall of the cavity 40. The bal has rough
passage 44, of largen inert sealant material. ~Adjacent the join line

the frustocbnicgl.body portion 24 has pairs of
scalloped recesses 28, the.two fecesses 28 of each
N\ | C pair being located on either side of the join line
10 and connected by a through bore. Bolts 30 pass
- through the bores and receive nuts 32 on-their'frée
endé, for holding together the two halves of the core
22,
Internally, the valve core 22-ﬁas_a valve
15 ‘chamber 34 for receiving a ball member 36. Portions
of a shaft 38 extend axially above and beneath the
ball member 36. They are formed with it as a unltary
‘ drop-forglng, so there will be no problems due to
| _crevice corros;on. The 1ower portion extends into a
120 bearxng cavity 40 in which 1t is journalled. ~ Above
| tﬁe chamber 34, the shaft 38 extends above the valve
core 22 (via é seal 42) and above the
body 10. The ball member 36 is rotatable in the
valve chamber 34 by means of the shaft 38. There
25 are bearing surfaces 41 on-thé axial end walls of
| the valve chamber 34 and on the cylxndr1ca1 wall of

the cavity 40



circular cross-section simlar to that of the through passage in the valve
22. Rotation of the ball mnmenber 36 by quarter of a turmn opens  or
Y the val ve by noving the through passage 44 between an open . '
jguration in which.it is in line with the through passage 26, and_a :
ted configuration in“which the through passage 44 of the ball nenQ;% 36
fpendi cul ar to the through pasgage 26 of the valve core 22, so tTat 10
Z cl osed b dQF 2tch alv . Lthef,sid f the bal
2 Cha T Bd1d Henbed Jefiakoly EhEBugh %iﬁéggaafi\m%ﬁ,fﬁﬁ% the ball
nmenber 3§ duldt idrHPYeEAV GUMla@N toSEhaeUBE the pREéhgh of the through
passage 44. On either side of the 15 through passage 44, and.adjacent the
seal negEssife titertheana vespegki 2@ .anRokatioanvguthacesl 8 for cooperating
with the seal neans 46. Referring to Fig. 2, which shows a seal neans 46 in
gr eat er membgn 36 bycavardeseof Bhaurnhopeas| oneahosds thel waleer a seal ring
50. éThis I's of a 20 hard material, such as stainless steel or an inert
hard pl &t iMCVING &8, &hroyahoP@ssRdes dfpBrEVEeRoPRePPEMsert 52. This is

il ' hard, .ow .t he .hi gh . ' it is |ikel b
:LLjec?g%$‘dﬁgﬁ¥ﬁﬂgﬁgg% %%Léygﬁ&{gfegb? %ﬁ%§§1£$ ﬁgéfgb%éuéianélg,ybéénage
25 of PIEE L ogegeéhh@9g§g5gﬁ8ﬁe§é LR #ﬁeconcave and

nyleon., ol aNas
arranged an %ﬁ merfsi one '?or abutting e spherical “surface of the bal

gelr'f}')er iFoll® PRARIsalgRY 420 02NEnknsail AdmBEE B igtpashechaidigy to the
a _ |

99 the through passage 26 of the valve core 22, so that \./
10.it is closed by the wall of the valve core.
At either side of the ball member 36-the£e.are
respective annular seal means 46 which, when-the'bali'
member 36 is im its open configuration, surround the
moutﬁs of the through passage 44. -On either side of the
15-through passage 44, and adjacent the seal means 46, there

are respective annular cam surfaces 48 for cbopefating
with the seal means 46, Referring to Fig. 2, which shows

a seal means 46lin.greater detail, it can be seen that
the seal means 46 includes.a seal ring S50. This is of.a ;\;j
20 hard material, such as stainless steel or an inert hard - |
plastic. It serves to hold and-support-a.softer
insert 52, This is still quite hard; owing to the-high
préssUres to which it is likely to be subjected, and the
need to avoid creep. Thus, it may, for example, be made
25 of PTFE or nyldn. ‘It has a sealing surface 54 which is
concave'and_ar:anged and dimensioned for abptting the
spherical surface of the ball member 36. The sealring

50 and insert 52 are not attached either to the ball



~-8- nenber 36 or the valve body 22, but instead float. Thus the seal i
surface 54 can he urged sealingly against the ball nmenber 36, wthou
bei ng. serious problens of maintaining concentricity of the seal. T
ring 50 5 abuts the camsurface 48 on rotation of the ball nenber
further portion of the seal nmeans 46 is located largely within an an Z (N
caV|ty¥€6 in the val vecore 22, opening towards the ball nenber 36. ere
is a further_annular seal ring 58 located in a chanber defined on the 10
radially outer side by the outer wall of8the annul.ar cavity 56, and on the
other sides by two seal housing nenbers 60,62, which engage together so as
to be rel ativehymisér dbdlex i the healwd dodyi r2ect ban dhstbedabbobar cPvisy 56
and seal 58. This is to allow for the 15 variation in size of the seal ring
58 with varyi nghetseskiosg Dhefade t3fe drsudiengrgedheesléngily paatont ache with
an end portion of the insert 52 associated with the other seal ring 50. At

the other axi aP@k} dieRRex mib arhihhautc AherP b6 inghéesiAEP Héﬂ@iﬁ@snﬁﬁber 60
but 20 I t t bl di of B I h
type, Tocat Lﬁsmifﬁﬁnm”ﬁi‘g”i%vﬁ‘%p%é e B8 Ro8Y o ThenberTEs es 56 pad to

th d.th t 5 The h nb 62
re’ penot r ab cctByt AT 53 LA 4 Ser has 130, FoghB ool SRR ooy 1
56 beyond (axi all onsuMéi: Pordih W%h@gs@ﬁﬁbﬁéﬁn§04§21§ﬂ L18chbeat hrough

passages 26 and 36, via a
largely within an annular cavity 56 in the valvecore 22,

.\_/ openlng towards the ball member 36 There is a further
annular seal ring 58 located in a chamher defined on the
10 radially oufer side by the outer wall of the annular
cavity 56, and on the_other sides by two seal heusiné '
:members 60,62, whie;.ehggge Eogether-eq as to be
relativelY-slidable in the akial direction.of'the
annular cavity 56 and seal 58.° Thxs is to allow for the
15 varlatxon 1n size of the seal ring 58 with varying
stresses. -One of the hous;ng members 62 is in contact
with an ehd_portion of the insert 52 associa;éd with the
.\/.‘f ~ other seal ring 50. At the other axial side of the -
annular cavity 56, the other housing'member 60 abuts a'

- 20 resilient means, suitably a disc spring e.'g. of Bellville-
washer type, located within the cavity 56. Thus the
hodsing member 60 is urged to compress the seal ring 58
and the insert 52. The;housing members 60,62 are
penetrated by akial-bores 64 to communicate the region of
25 the cavity 56 beYond (axially outward ef) the housing

members 60,62 with the through passeges'zs and 36, via a



gap 66 between the housing nmenber 62 and the ball nenber 36. Thus

uyd under pressure in the through passages is conducted t-o the rear. of

housing nenmber 60, to urge it to enhance sealing. There may.” be a wi per”
15 ‘(not shown) in the gap 66 to exclude sand - and detritus, which.m ght

Wi se get between the seals and the surfaces agai nst _which they shoul d
“Part of an alternative seal means 246 is shown in Fig. 5. Instead of

h 'hou5|ng menbers 60,62 there i-g-10 a single annul ar piston 200, which

- may. be of nmetal. Its cross- section IS substahtially rectangular, with two
~annul ar caV|% s 202, int dlaII |nn $e contalnlng bearlngs 204,

and two98Rn8FaPeEYERR EReD Buﬁb%gl'ﬁe f*lﬂjt’%’r Jsﬂ‘lfé‘ ®the cavity

20. 6 h | Th t t
2040 L8 ekl OB b6y IO, S o o,

“seal . The LBRAGcPEAr EBIEnE0fe 24 00T NS N o dEE Y n@t@ér Gntag . and allow the

pressure nmedi um (generally oil fromthe pipelin to pass, but rot sand 20
and gritrgehiehtoi ghhafadngeal heg seathétte rmag welza wIPE ReR3suUre medi um

wi |l get past the seal neans 246, into the body cavity between the bal
menbesg BGOandhbha)conetRQ.gap Gﬁetanezssludae isantihe grideldurd tiuss,r el eased,
there is a tendency for this "escaped' mediumto renmain 25 at high
pressurEhlﬁhl@hgbbuPEhﬁé"’Héﬂg‘éﬁE’éu@etmv@he SQﬁsl%)raefderhf@d seal arrangemant

has the rlgg 212 arrang
surfdaces against which they should seat.

part of an alternative seal means 246 is shown in | \_/
- Fig. 5. Instead of the housing members 60,62 there is .
10 a single annular piston 200, which may be of metal. Its
cross-section is substantially_reciengular, with two
annular cavities 202, in the radiaiiy inner side
containing beerings 204, and two annular cavities-zds,zoa
in the radially outer side. The cavity 206 on the axially
ls'inner;side_contains a bearing 210. The outer cavity 208
contains a sealing'ring 212 This is preferably a spring
energlsed PTFE seal The three bear1ngs 204 210 prevent
'metal-metal contact, and allow the pressure medium
(generally 0il from the pipeline) to pass, but not sand
20 and grit, which might demaée the sealing ring 212.
Some pressure medium will get past the seal means 246,
into the body cavity between the bali member 36 and the
core 22; If the pressure-in the pipeline is released,
there is a tendency for this "escaped” medium to remain
25 at high pressure, which could be dangerous. However,
the preferred seal arrangement has the ring 212 arranged

to act like a valve, resisting strongly the outward



to act like a valve, resisting strongly the outward . -10- passage of oi
but allowi:ng its return easily. Thus the "body cavity relief pressure)
very l.ow. The seal neans 46 or 246 are required to function primarily:
the ball menmber 36 is in its,open configuration. 5 ‘They are gener
urged forcefully into seallng contact, which tends to nmake it difficu
turn tﬁyfball menber 36. To reduce thIS problem there may be a cam
_surface 48 as shown. This is arranged tQjgater- act with the axial end
face 68 of the seal ring 50, 10 so that as the ball nmenber 36 begins to
turn, the seal ringadfagés Ve sy IRing (ite rheukal bakDlyig. TRAs SO
that the sealing surface 54 is lifted off the ball nmenber 36. This. g
condition may perstis¢ Unidy ¢ael thalde nberedSuret'uiss veoyt hewopen 15
configuration. Alternatively, the cammay be shaped so that the sealing
sufface 54 noves back iTheosednmeans 4 ar é4@are neamitegutafiestion Eﬂi@alb‘é-hll

menber 36 after it has turned through a predeternined angle. -
In addition to theWkeal thgy brthdrariste Ifais ddniés 9@3§n8°9ﬁé995P9é°60re

22, th | 80 bet th | d
T e AT e e e S s R 18 ARG SPR L an L o
grooves on the val Y6, eQLE, Shi ot WEVR td HakdaR® e 1G18UEEERrn the

bail member 36. To reduce this problem, there may be

™.

: a cam surface 48 as shown. This is arranged to inter-
'\‘/ act with Ehe'axial end face 68 of the seal ring 50, .
10 so that as the ball member 36 begins to turn, the
~ seal ring 50 is moved away from it (to the ieft in
Fig. 2), so that the sealing surface 54 is lifted off
the bali member 36. This condition may persist
until the ball member 36_returns to the open
configuration. Alternatively, the cam may be e
shaped so that.the sealihg surface 54 moves back into
 eoh£act in a closed configuration of the ball member 36
\ ' after it has turned through a predetermined angle.
| 20 ~In addition to ;né sealing between the ball member 36
A and the'value core 22,_tﬁere_are seal means 80 between
: the valve core 22 and ehe bedy 10. ~ These
principally comprise resilient O-rings in annular grooves
on the valve core 22. 'However, the shape of the surface
25 of the valve body 22 is rather compllcated being part
'of the surface of a cone, Thus, in use, the" O—rlngs are

not planar. They therefore tend to become unseated from

the grooves. To resist this, the grooves 82 may be

T,



25 of the valve body 22 is rather conplicated, being part of the surface
: one. Thus, in use, the Orings are not planar. They therefofe tend _

ome unseated fromthe grooves. To resist this, the grooves 82 may be

not with sinple U sections, but with sections having narrowed,_

~at least over part of their extent. (A less favoured alterpative

be to use sinple grooves 82 and to adhere the rings in place. ~O

, both net hods of retaining the,rings could be used.) W my use

grooves 82 having a dovetail section(Fig. 6A). In fact, we have found that

such conpl ex grooves can be avoided. If a conventional seal (0O-ring or

quadr at ormed. n@R)with o3implksh Grseghirdnssi dudi wéth Isectionsrhastinge stret ched

(e.g. by 299 to fit the groove, its resilient force suffices to keep it in
pl ace. éBF r/%]‘s‘%gi ROWE By eg’i:o]rftﬁ'ét‘? hESE Padr i#g.—té’r?élrgie%‘é&"FTFE(ée-al i s
preferr ' i ' t hi S PTE 5 ich may be

| oaded gn%ﬁ é?‘égsgg%\@ c%lr‘géo%aﬁﬁ %ﬂﬁac{]éeogtso_- -s[lestl:;t %gﬁ)éil% g.ﬁégpggm of a"U
Wi th di yer gh80 &' 88heJ&18SKe F fndd 06 AR, DY) Jhldle SBHLRY 252 Of an
alloy resistant to sour gas. The base of the "U' has an annular nib 254.-
Thi s, sepbthbds bf Petd DPMeg NEvd NE iy eRAR 26 Jseld .NeCRievipgg the nib 254,
One arm of the 20 "U' abuts the body of the pipeline portion 10. Wth a

- conventusmajromeds ré hchav fndi ghigrersaill eecrieont ¢ Flig ., Wehstood it is”

essential that the gap between the core o
In fact, we have found that such complex grooves

can be avoided. If a conventional seal (O-ring or : \,/
quadrate: Fig. 6B) is of such an intrinsic size that it
j0 Must be stretched (e.g. by 2%) td fit the groove, its
resilient force suffices to keep it in place.
For use in severe conditidns, a spring-energised
PTFE seal is preferred. As shown in Fig. 6C, this has a
PTFE body 250 (which may be loaded with glass or carbon)
15 With a cross-section in'the:form.of a "g* with diverging
arms. These are urged apart by a metal spring 252 of an
alloy resistant to sour gas. The base of the "U" has \;]
an annular nib 254, This seal fits in a groove having a
recess 256 for receiving the nib 254. One arm of the
29 "U" abuts the body of the'pipeline portion 10. With a
conventionalyifal ring, if high pressures are to be -
'wilhstood it i; esséntiai that the gap between the core
22 and the body 10 should be smail (e.g. under 75 pm),
or the seal is likely to be extruded out through the gap.
25 A seal as shown in Fig. 6C can be used with a much
larger gap, e.g. 450 um, It is alsé extremely resistant

to "sour gas" (containing-HZS) and other corrosive media,

e



22 and the body 10 should be snmall (e.g. under 75 [err]) or the seal is
likely to:be extruded out through the gap. 25 A seal as shown in Fig. 6
can be used with a nuch larger gap, e.g. 450 [err]. It is also extrenel
resistant to "sour gas" (containing [err]) and other corrosive nedia,
-12- whi¢h tend to attack conventional seals. There is little or no risk.
expl osi deconpressi on. For even nore arduous conditions (such as high .
tenperatures) a seal ring sinmlar to thatizhown in 5 Fig. 6C but nade

of PTFE-coated netal (spring- energised) may be used. |If the resistance to
bl ow out at hi gh phdsbutesdahd hhrgek gaprventional replis.ed, Thieute tilse
corrosion- resistance of PTFE is not necessary, the arrangenment 10 of

Fig. 6D may be enpiié§da. or mRi 5igkesf se¥pkoehie ARgoOMRLSSFFOM60 (or, e.g., a.
guadrat.e ring) radially innmardly of a retainer ring 262. The ring 262 has a
nib 264 received in a_¥8Ee§¥e§6é9rﬁsaFﬂ“‘F‘i‘§;.c%‘lﬂ’:q‘t%"se%ﬁd’é’é‘d a&uthgﬁhf ace 268

5 anaed, 50 55 RaREAINELELE) 1 sqaf P RO s Db R PR $h e o
5 Loy % nE185, PECIBUE hlaahe RERAEER il egetpgler o7 [
with the valve coefle2disb8)Nflay be used.
If the resiStahge to bloﬁ?out.at high pressﬁres
and iarge gap—sizgs islfequired, but_thé qofrosion-
resistance of PTFE is nét neceésa}y, the'arrangement
10 of Fig. 6D may be embloYed.' This uses a conventional
| C-ring 260 (or, e;g.,la éuadrate ring) radially
ihwardly.of a retainer ring 262. The ring 262 has a
~nib 264 récéived in a recess 266, as in Fig. 6C. .Its
éxposed outer face 268.is angled so as to bridgé the
15 .gap and abut the pipeline quy 10 adjacéht the O-ring
260. It is 6f a fairly hard maéerial with a dégree
of resiliénce, e.g,'PTﬁE; |
\ | Genérally, energised PTFE“seéls are p:efer:ed
| fbr élllsealing in thé ball valve assembly.
‘20 A bonnet 84 is fast with the valve core 22, being
secured to it by meéns of bolts 86. The.shgft 38 of the
- ball member 36 pasSgs rotatably through_the boﬁnet 84,
via a'chindrical bearing surfaée 85 (which is non-
metallic, to aQOid electrolytic action) and a seal 87
25 whose principzl purpése is Eo kéep sea&ater out. The

seal may employ a sealing ring of nitrile rubber 6r,



secured to it by neans of bolts 86. The shaft 38 of the ball nenber 36
passes rotatably through the bonnet 84, via a cylindrical bearing surface
QN\¢which is non- nmetallic, to avoid electrolytic action) - and a seal 87 25 *
e_ principal purpose is to keep seawater qut.. The seal may enploy.a '
&yﬁuﬁhg ring of nitrile rubber or, -13- nore preferably, of springj- -
enerfgi sed PTFE. The bonnet 84 has a_ peripheral -flange 88 di nensi onedto
Quefl'ie the flange 20 of the body 13- The flanges 88 and 20 have respective
upper anfotre®vErehvailyed if sprtifaeesrdQsed whoreh topet her define a wedge.
They .can be cl anped together by neans of a manacle clanp 94, one half of

whi ch i 9oinem Schasta egiripheyagi §langep§8sdipennieredtt® - body 10

is formed externally with support bracket 96 bearing an upwardly directed
pi vot 9PVEFlish the & angs g@r R&l E8§ PedNal®. ofThehe clanp 94. This has an

approxi nately sem -ci lar._arm_portion 100 havin radially. j nwardly
'directegﬁéﬁgﬁﬁ%l séﬁ?igﬁ. 3Fetﬁgggfgféyeeﬂg?efh%ngrﬁ?% ?t?%ﬁy has a o
cl anpin oV g i . t e} SWURGe§ O about the
pivot 9 \%gatdse%ntgg?gfgzt H&q?hc;egﬁ%?%kpgéf%ggsgi‘gsag?'e _ nears_} o%% gﬁ%t her. The
wedge defifighdrdfer ey ey adanid’ bacasndRad2ei 15hgNo pconeeghpartly within
t he conpl enentary "channel "section of the arns 100. Further draw ng _
t oget herofwHitth drenshbi@, sehemaltycagagsiof Fagnut.andls bséen palssteg t hr ough

t he : ' o - -

: the body 10 is formed externally with a '

support bracket §G.bearing,an'upwardly'directed-pivot 98 \‘/'
10 on which is journalled one half of the clamp.94. This has
an approximately semi-circular arm portion 100 having a
- radially inwafdly direc;ed éhannellsection. At thé_distal
end, the arm portion 100._has a C1amping portion 102. The
two portibns 100 can be swung togetﬁer about the'piﬁot 98
15 so that'their ciampihg portions 102 are neér one.another.
The wedge defined by the bevelied surfaces 90,92 is then
received partly ﬁithin £he.éomplementéry-channel Qection _
of the arms 100. Further drawing together of the arms 100, _
e.g. by means of a nﬁﬁ-and bol; passing.thrqugh the \“j
20 clamping portions 102, forces the flanges 20;88 tightly
together by the wedging acﬁion{ Thus the:bonnet 84 can
" be helé on firmly by means-of a single bolt, or other type
of-fixture} e.g. a qu{ék-release fasteﬁef; {The clamp 94
need not be pivotted to the pipéline'portion, Release:
25  could then free it.) | |
When the vaive'is closed, the pressure of fluid in the pipeline

way provide a very large force on the valve assembly. This force

could be ultimatély borne by the plurality of bolts which



20 clanping portions 102, forces the flanges 20,88 tightly together by the
wedgi ng action. Thus the bonnet 84 can be held on-firmy by neans of a
single bolt, or other type of fixture, e.g. a quick-release fastener...(T
clanp 94 need not be pivotted to the pipeline portion. Release 25 could

then free it.) Wwen the valve is closed, the pressure of fluid in the [
pi pel i M may provide a very large force otéhe val ve assenbly. This forde.

could be ultimat ehy PRERLRY bbﬁﬁetp' Uidveldy, Bledachisy 68 GR the tlfiscived down

t he bonnet. However, pre erab as In t iT1ustrated enbodi nent,

force i s taken byehoads st ] nﬂaéwéﬁ_@&é Et%tkew oy tlb%d\#abielﬁqrguﬁﬁacélﬂe of
these is provided by an annul ar t-hi ckening 104 on that |ower, cylindrical 5
portion 25 of théaw&lwethomeeZQamMecboreo?éctsOmmt@ft&kﬁ&gﬂnsuhnawﬂdedupy
portion 16 of the body 10. gThe surface could alternatively be prOV|ded on
a separate clanpameﬁméﬂlﬁrAﬁ ﬂﬁé?niggplﬁﬁlﬂ@dt%ytal@w¢ﬁ4eﬁY&#ﬂQﬂ«%ﬁ ng 106

the b d th 10 fJ e 88 thereof. | n use,
aﬂen ?t ?2n$§QUI tg%%régagﬁ W%ZSEP ?%eCQBﬁe SYQ%F FRESRT VL SBf0l y,

't is merely necesgﬁ%%rlﬁeg gg Eg np esnggnéhgokgd g 5he gcle cl anp

shut. (This prefe 'y =i ve e“overcenterrn ah11 arrangenent ,

with no bol ts whigtly o ldodlthe i ecARERTLEP- be ThESY 1460 WH | 2Tseatand! Y of

bonnet 84, valve core 22
clamp member.) Another is prOV1ded by a similar

"thickening 106 on the bonnet 84, spaced some way beneath
N 10 the flange 88 thereof ’ “;
In use, when it is ‘required to repair or service some
parts of the valve assembly, it is merely necessary to
undo Ehe simple_meanS'holding.the manacle clamp shut.
(This preferably involves a simple overcentering_ee@_
15 arrangement, with no bqlts_which are liable Eo ceérosion.)
Then tne unitary assembly of bonnet 84, valve core 22,
and bell member 36 ‘can simply be lifted out, and
-immediately"repléced"by another unit.. The fembved'unit
S . can be taken to a convenient location for.sernicing.
 20 The time for which'the pipeline is out of operation is
very much reduced as_compared with conventional systems.
The replacement unit slips into the conical socket in ;he
body 10 until abutment surfaces of the unit meet opposed abutment
surfaces of the socket. Accurate location is given by the sealing
25 means 80. The manacle clamp is then swiftly secured. The removed

unit may be repaired on the ship or ashore. The bonnet 84 may'be.rem-

oved by undOing the bolts 86, The valve core.22 may be taken apart by



and ball menber 36 can sinply be lifted out, and i medi ately repl aced by
-apQther unit. The -renpved unit can be taken to a convenient |ocation for
AW cing. 20 The time for which the pipeline is out of operation is very =
~educed as conpared with conventional systems. The replacenent unit
S/ i nto the conical socket' in the body 10 until abutnment surfaces ©f the
Jmeet” opposed abut ment surfaces of the socket. Accurate Iocatlon\ﬂé
by the sealing 25 neans 80. The nanacle clanp is then swiftly
secured. The renoved:- unit_may . or ashore. The bonnet

84 may ‘Hk""?‘é?ﬂ H\Fed’wsuﬁtﬁ’dl dtl’fé‘ebglatlgd Smb?ﬁe gaF B TR B® ey be taken

apart undoj e .Jol 0,2 he hal | mber 36 can then be
attende 'iecf‘d 3"‘)t'he‘-’1 seé‘l n%ar?? %%f%pglsrggpgl g re?rrg%abl e unit includes
all of A RPN ihR1Gae3s 239208 W EBr@bRehtketyudp died repair or
replacenent _ pi peline portion, remal ns on the sea bed, _

provi dege Oy »mlrmi Qre likely™o R@edNdepaaki BY supiacafend! Wl be
appreci ated that the above described assembly has numerous features which

COrg ri lpHee gipeliires porittiioni,t which Weemawasl dn tharsesubed)y 10 point out
~ the ingenious nature of the seal nmeans 46 and 246, e.g. using the floating
ri ng s5@ravigiesamnelyr fsdowle8 and t Rétdngpkhadeseableg housiagpsenbers 60, 62

which are arranged to be urged to enhance seal i ng_both by neans of sprlngs
and by the pgrredQurle bSf aPRECFLAEGINEPRENLPR2PPBRI FRECE RS

assembly has numerous features which contribute
to its  utility. We would particularly : \*}
10 point out the ingenious nature of the seal means 46 and 246, e.q. |
| using the floating ring 50, the cam surface 48 and the displace;
able housing members 60,62 which are erranged_to be urged
to enhance seallng both by means of sprxngs '
and by the pressure of the fluxd within the plpellne This
15 .latter fdouble urging® feature means that good sealing can
be assured at relatively low pressures (when the disc
springs are_effective) and at higher pressures, since the
sea;ing'force autamatically rises in step with” the fluid #‘j
éreSsure. .This.is to.be contrastedlwith érior art seeling
20 means, which could_generally work_well at only one end of
‘the pressure range. .
The cam surfaces 48 may be provided by separate cam
elements (here rings) which are remouably located on the
ball member. They can be removed for servicing or replace-
25 ment, e.g. to alter -the camming action. Thus it might be
desired to alter the turning angle over which sealing |
contact is mdlntaxned, or to cause the seallng surfaces 54

to lift off only at one (upeream or downstream) sxde.



15 latter "double urging” feature nmeans that good sealing can be assureg
at relatively |ow pressures: (when the disc springs are effective) and
higher pressures, since the sealing force automatically rises in step jv;
the fluid pressure. This is to be contrasted with prior art sealing 2Q
means, ~whi ch coul d generally: work well at only one end of the pressure\ ..
range. “Fhe cam surfaces 48" may be provided by separate cam el enents (hert
rings) whi.ch are renovably | ocated on thgghal I menber. They can be r emoved
for servicing or replace- 25 nent, e.g. to alter-the canmm ng action. Thus
it mght be destred toralhay bbepbﬂﬁﬂé@goﬁﬂgﬁﬁaﬂﬂﬁ¥ldMﬂdﬂ1W$ﬁﬂ ith@ cont act
I's mai ntained, or to cause the sealing surfaces 54 to |ift off only at one
(upstream or doms’eaéarr).s aodmally a liajor camse hoef paEaxt eich doatl 1t feintsricti on
with the seals is normally a major cause of wear in ball joints; and this
is much aneliorat éadbyhéer igseugh ameddiowxptethiky mur b@‘amﬂ iCAMMiBIrany

types of val ve. The, seal s_ 46,80 which surrouqﬂ e through- passage
are radially OUtSI THési pay k?ﬁugpl’ﬁée‘a PRI CYRES R FALYE -val ve assenbly,

he ﬁ?u Vs of the varvangopeai8 he L0k Pk M iRldn o s HIRRE0, T ) S
recesses 28 in thsageggepgealPQdEéuyTa@cgyéénﬁ' Cabn e BBV,

~

1nclud1ng the valve assembly, can be cleaned by
pigging without risk to ;he seals..
~ _ Y- showﬁ in Fig. 3, the halves of the valve core
107 22 are heldlﬁogether-by bolts 30 in recesses 28 in
o the body portion 24, : The cylindrical upper and lower
(25)-pcrtions_have nO'provisicn for holding means
(sxcept that the upper portion is secured to the
bodqet‘84 by bolts 86). A constructional form which
15 can provide greater strength involves providing upper
and lower periphersl flanges, similar co the flange '
20 of-the.pipeliné_po;tionlio.'fThé &alve body 22 is
\ S _'then,secured to top and bottom boﬁne£s or caps which
| _havc_cqmplemeﬁtary f;anges. Thesé may be held
20 releasably in place-by manacle clamps (operating much
like the clamp 94), or by means of bolts. The lower
load-bear1ng surface may be provided by the bottom
cap, instead of by a thickening 104 integral with the
body 22.
25 Fig. 7 shows a second embodiment of the

invention. 1In essence it is the same as the first

embodiment, and corresponding parts are given



(25) portions have no provision for holding neans (except that the upper

‘ i-on is secured to the bonnet 84 by bolts 86). A constructional form -
15 can provide greater strength involves providing upper-and | ower #
pheral flanges, simlar to the flange 20 ,of the-pipeline portion 10.

al ve body 22 is then-secured to top and bottom bonnets or caps ngch
conpl enentary fl anges. . These may be held 20 rel easably in plate by
cle clanps (operating nuch lijke the clanmp 94), or by neans of bolts.

-~ The | ower |oad-bearing surface may be provided by the bottom cap, instead

of by a tkbgkesbBadlA4 r8EegeAtehimetdEs boslyse® by 500, 25 - Fig. 7
shows a second enbodi nent of the invention. - In essence it is the sane as
the first enbotheentbodyd cef r esgrondi neimpeliiee ar eogitien -17-

correspondi ng reference nunerals rai sed by 500. The body of the
pi peline Sifortihas 51@he haflanges rbahgesd reypl aced by abut nent
surfaces 512 energing alnost directly fronlthe coni cal chanber 514.

Thi s, and akiimendnal §FFfFEﬂFn§12g‘FW%’-%r§1W‘P*’g’% Aixarti¥ict i on, capabl e of
o gt AN g OFCRt chBTER AhANHL DEFC! st IR SEAMEII 0P e cor T o0

stiffening, give a very rigid construction, capable '
of Qithstanding great forces without bending. Thus
servicing can be carried out reliably, even for pipe- '- \;)
liﬁes at grgat'depths. Internally, the conical o

10 chamber hés a ceramic (e;g. alumina) coating, to
avoid corrosion (e.g. due to bimetallié.effects) and
to provide a good mating sdrfaee for the éeals 586
of the core 522. The manacle clamp'594 is separate

. from the body 510.. Its mating surface has a'coatingi.

15 e.g. of woven PTFE, which gives high bearing strength
and insulation (preventing bimetallic-corrosion).
The body flange 520 has recesses 520' for recéiving
protrusions 584' that pioject beneath the bonnet 584, i.j
for ensuringzcorréct rotatioﬁal_location. This is

20 - advantageous for remote assembly, by robot. The body
may have docking lugs, for location of a robot ;essei
or tool, 3

The core 522 is substantiaily ail.of stainless
steel, 1Its form ié'éimplifieé, without a lower
- 25. cylindrical~spigot portion 25. However, thé lower

portion 525 has a thick p;astics coating, e.g. of high

density polyethylene, This protects the ceramic



10 chanber has a ceramic (e.g. alumna) coating, to avoid corrosion (eg
due to bimetallic effects) and to provide a good mating surface for the
seal s 580 of the core 522. The manacle clanmp 594 is separate fromthe
510. Its natlng surface has a ceating 15 e.g. of woven PTFE, which gi
hi gh bearing strength and insul ation (preventing binetallic corr05|on)
-body fMahge 520 has recesses 520' for receiving protrusions 584" that
project beneath the bonnet 584, for ensutjgg correct rotational |ocation.
This is 20 ~advantageous for renote assenbly, by robot. The body may have
docki ng 1 ugs, for coatingonfothe cbdobeyveSiélderinpoissemidc@ngd 522 is
substantially all of stainless steel. Its formis_ sinplified, wthout - a
lower 25  cylindre@svadpi g8 ALFOi SArYES aAFAeRAFE e€+u3qWﬂM§aHY &S i%n 525

protects the coralné Soreodsrngagi oFnasifareeroad BTy LA g
remval , and al so Sefgsg%gﬁes BuLLgtes NELRE! VESsO! O£ P Y be

hel d together by B8 ¢ nuts rn scafl oped recesse t hose
(30, 32, 28) ofg t'he f'"'_i EEBSHLEGH@C" ”ﬁ@&evef‘oﬁ\ﬁé’%oﬂrﬂ.ﬂc b;qwqts Hekuregecur ed
dlfferently |nstea olts-86 we use a manacl e clanp 586 which hol ds

t oget her an upper dﬁ'f@@%@n&ﬂly'fshQnQQéSd532 polt e $Owes ddengenamadlee bonnet
584.

clamp 58§_wh;ch holds together an upper flange on the
core 522 and a lower flange on the bonnet 584.
o/ | o It will be_appreciatedvthat_features described
10 in connectionwwith_one embcdiment may generally be
combined with features from another, to suit )
particular circumstances. .P;ainly, for severe
.conditiohs it is hecessary to haye_appropriately.
resxstant components, e.g. a_staihless steel core and
15 all seals of PTFE. But if less 'is to be feared from

“high p:essures,'corrosion, sour gas and other hazards,

then less expensive al:erna;ivcs may be appropriateg



L

It will be appreciated that features described 10 in connection with one
enbadi nent may generally be conbined with features from another, to-suit .
fati‘cul ar circumstances. Plainly, for severe conditions it is necessary ¢
".ve appropriately resistant compoments, €, 0. .a stainless steel core and

‘all seals of. PTFE.; But ifibess j rom hi gh presstres,
osj on, sour gas and ot her hazards, Hiﬁl“ % ' ive alternati may
Pe/appropri at e. CLAI M5: 1. A bal I e y conprising: (a) a

bal | nenber having a first through passage; 5 (b) a core assenbly
mﬁthinc%@&ggzthe ball nmenber is rotatably nounted, the core assenbly having
a seco ugh passage arranged so that rotation of the ball nenber is
effectable to nove the first and second through passages selectively into
and out of communication; the 10 core assenbly having external surface
porti ods whi ahbdali nalper assambdy acmpnispeyet rat ed by the second t hrough
passage, and a downwardl y-faci ng abutnent surface; and (c) a body -portion
havi ng a thi (&)t hraugalpamenger haeinady Hbrst othinughy pekgagss for
connection in a pipeline 15 with its through passage in line with the fl ow
passage of th®)pi pél FRE® RREEBBLY WHERLIRBWRLFH RS RRL: REBRRF U6t t om wal |
portion for rel easabl ecejviqg t he cpre assenbly, said

socketr%&%?%bE%R§°$8§%§§$E5305BF3 assem Y§ThaV1ng secon

through passage arranged so that rotation of the ball

member is effectable to move the fiiét'and second throﬁgh_ ;;)
passages seleétively into and out of éémmunicatibn; the |
lOIcore assembly having external surface portibns whigh define
portions of a ¢one penetréted by the seéond through
passage; and a downwardly—facing ébutment surfac;:-énd
(c) a body portion having a third through passage,
the'bo&Y bortioh being adapted for connection in a pipeline
15 with its through passage in line with the flow passage of
the pipeline; the body portion comprising side and bottom
wal; portions defining a socket fdimieleasably réceiVing
thg core assembly, said socket having ﬁhe form of a cup, L./
beiﬁ;mélosed at thg bottom by the bottom wall portion and
20 open at the.top, said top opening being closed in use by a
bonnet means atf;ched :o thé core assembly, there being
means for releasably clamping the_bonneﬁ'means to the body
portion; at least part of the side wall portions defining
the frustum of a cone complementary to the conical portions
Zs_of the core assembly and penetrated by the third through
passage; there béihg an upwardly facing abutment éurfaee in

the socket for coopéfating with the abutment surface of the



being closed at the bottom by the bottomwall portion and 20 open at the
top, said top opening being closed in use by -a—bonnet neans attached to
cere assenbly, there being neans for rel easably clanpi ng the bonnet nea

to the body portion; at |east. part of the sid I [ fining t
frustum of a cone conplementary to the c®d caﬂl“ﬂlltmlﬂlmwﬁmm he core -
assénbﬁ%*and penetrated by the third through pdssdget ther®e Being an’

upwar dl'y facing abutnment surface in the. socket for cooperating with the
abut nrent surface of the 20 C L M S * core. assenbly; and
wherein the corgopésesddmbrpPri ses a housing for the ball nmenber which-
housi ng provi des bearing nmeans in which the ball nenber is journalled; and
wherein first'seal 5 amdnehexreirpriheg dedt o asseadliyngoherisen ahbobtslhgnBober
and the core assenbly, conprising a respective annul ar assenbly at either
side of the corthesbahb|yember whbmiulhousiige proy idesr eading mearspieti ve

openi ng of the second throg&ﬂ passage and al sq surroundi ng a_resgective

_oEening_oL tEe 1@;¢?rgﬁet¢ﬁ dﬁ?ﬁ&?&d?%imﬁgﬁaﬁﬁﬁg7i§“PnWESﬁﬁﬁﬁiE FPbnseftn
t t X ' Ly havi f -
Seal tng to bat ieRRE EEFE Fhehidy, M| Aa iy Reckesh) tRY BEFL RERRSE ' o

oot} 12 $31 SHREPLERY Ll PR o 2 RTS8 R U2Vl
at either side of the core assembly, each annular assembly
éurrqunding a respective opening of the second.tgrough
passage and also surrounding a réspeétive-opening of the .
10 first through passage when this is in communication with
‘the second through passage; each annulér-assembly having _
seal '‘means for sealinq~to-both the ball member and the core
aSSémbly, and resilient meéns for urging said sealing to
the ball member; the core assembiy having respective
15 annular seal housing cavities in which the first seal means
are housed; the core-assembly'fﬁrther'inéluding second seal
meanslfoi“éeaiing'between the cofe-&ésemb;y and the body
portidnt-saidﬁéecond'seal}means"combfising at either axial
side of th;éoré assembiy ; respective sealing ring .
20-surroﬁndihg the sécénd and third through passages; the éore
assembly being provided with respective sealing ring
housing means for retaining the rings to it; whereby a
- modular unit comprising said bonnet means, said b;ll member
and -said core-assembly'and which providés said bearing
25 means féf'thé’ball member and said first énd second seal

means is insertable into the 'socket of the body portion to

an extent predetermined by said abutment surfaces of the



.are housed; the core assenbly further including second seal neans for

seal ing betmeen the core assenbly and t he_body porti-en—sal-d.second:sea

nmearfs eQnprising at either axial side of the core assenbly a respective- £
seafing Xing 20 surrounding the second an U ﬂMﬂ"Essages the core

~asslenb bei ng provided wth respbctive sgzllm “I"tl Hu g nmeans fd" '
' I T\ the rings to it; whereby a nodul at uhit" npr|S|ng sai d bon

means, WAid ball nember and said core ‘assenbly and mhlch provi des sald

bearing 25 neans for the ball nmember and said first and second seal mneans
i S i nseprabkesembdyt Aedsbbesocket heaivddsulpsrdueantliyo memosatbdet
predeterm ned by sai d abut nment surfaces of the core assenbly and the
‘socket thgrefsapsaguansipgtensubbie therefromas a single unit. 2. A

val veassenbly according.to claim1 wherein the 5 seal neans of each annul ar
assenbly of the first seal nmeans for sealing between the ball nenber and

Eﬂli bafr_monfev=her TReeaEFe‘stcdhbi 9 €0 Utn TInadR HIR Ty on the
bl |, megher nedfiedor mafnVahifeSeEblunay 9F AW £ YoM ayisnd cami ng

assocl ate e annul. ‘sea nmenber arranged at

| east E@xr géamnzghse&eééhnshéObai\p Mﬁeﬂmﬁwrtw@%ﬁéﬂa%gemmqt ated from
its connunlcatlng configuration. 15

comprises a floating annular seal, attached neither to the

ball member .nor the core assembly, so as to be self-

centering on the ball member. ~/
10
3. - A valve assembly according td claim 2 havipg camming
._meahs aseociated with the_anndlar seal-and the ball member
arranged at least to reduce.the'sealing to the bal;lmember
when this is rotated from its cemmunicating configuration.
15
4. - A valve assembly according to claim 2 or 3 wherein
the seal means are arranged to be urged by fluid pressure -
within the pipeline to effect sealing. .. o ' _ L;f -
.20 5. A valve-asseﬁbly according to any preceding claim

wherein the firet, second and third through passages are of

‘substantially identical cross-sections.

6. A valve assembly'according to any preceding claim.
25 wherein the body and bonnet means have respective perl--
| .pheral flanges adapted to overlle one another whereby the

bonnet means is releasably securable to the socket by means



4. A.val ve assenbly according'to claim2 or 3 wherein the seal neans are

arranged to be urged by fluid pressure wthinthe—pipetine to effect

seal ing. 20 5. A val ve assenbly according to an cIa|n1mher.
the first., second.and third; thrpugh passages m;m g 1y '
identi%s; cross-sections. -6. * A valve #3se o any precedi
claim wherei n the body and bonnet neans have respectlve peri- pheral v
fl anges adapted to overlie one another mhereby t he bonnet neans is -
rel easably securable to the socket by neans. of a manacl e clanp which i's
adapt ed to hol oft hemBhagdesclagpt Which7is adaptgdltouﬂomﬂeﬂhsedﬂhwges
substantially as any herein 5 described with reference to and as

il l'ustrated i nteget@€&enpanyi ng draw ngs. 8. A net hod of servicing a
ball val ve assenbly which assenbly conprises: 10 - (a) a ball menber
having a first through passage' (b) - a core assenbly within which the bal

b bl d - h
e e ot anar3PLY HPUALE v D€ S0LERBE7 POPLYLEVIN 2 3P GO HAbEaHOn
the first and aases}qbtear QY8R FerPRsRAECEs SEAECHS VAL Mud it G 0 \th eOf

communi cation; the core assenbly having external surface portions which

defi ne port|onacebm@aﬁgﬁagpaﬁgaiﬁggd by the second through passage .and a .
dommmardly faci ng abutment surface; and - e

\ - 8. A method of servicing a ball valve assembly which
\“’ . assembly comprises:
10 - (a) - a ball member having a first through passage;.

(b) a core assembly wiﬁhin which the ball member ié
rotatably mounted, the core assemhly having a second
through passage arranged so that rotatiAn of the ball .
member is effectablé to move_the_first and second ﬁhrough
lS_passages gselectively into and out of communication; the -
core assembly havfng external surface portions which define
portions of a core penetiated'by-the.sgcan@h;h:ough1, |
N o © passage,jand a ddwnwardLj-faqing abut@éht-surface;_and
- () o a body portionm having a third through passage, B
20 the body pqrtioh being adapted for éonnectign in a pipeline
.with its through passage in line with the flow passage of
the §ipeline; the body portion comprising side and bottom
wall-pbrtions'deffning a socket\for releasably receiving
the c;re assembiy, said:soCket having the form_of a cup,
25 being closed at the-bottom.by.the'boﬁtom wall portion and
open at the top; said top openinéﬁbe{ng,clqsed in use

by a bonnet means, said bonnet means being attached to the



(¢) a body portion having a third through passage, 20 the body portion .
bei adapt ed for connection in a pipelimewthits—through passage-in |line

‘ e fl.ow passage of the-pipeline;, the body portion conprising side . and ,
wal | portions defining a socket ftmllmuﬁﬂimﬁwmﬂﬁel ving the core '
¥, said socket having the 23orm of : closed at the

by the bottomwall portion and open at t he top; said top openiivd

) £l osed in use by a bonnet neans, sai.d bonnet nmeans being attached to
t he core assenbly, there being neans for rel easably clanping the bonnet
neans tébideadueiblor tidte e Inkpdeapdl foef reeagadeyWalampongi ons defining
the frustumof a cone conple- nentary to the conical portions of the core.
assenbl sharwbrngie metarst ad hhe hodyhipod tilbnough paastgparthefethei ng an
upwar dl y facing abutnment surface in the socket for cooperating with the
abut rrerﬁl%r"faelcg]e Rt hiqns dafindaanthibe fxngtumeréi A canecePBPlSsEnbl y
conprises a housing for the ball nmenber which housing provi des bearing

means iWFWR?EMﬁT?]Rf qgﬂ%iﬁﬁﬂﬂ&ﬁ‘ﬁQ?ﬁ 85Lﬁ§EIFFFeaEE.ﬁHBFEiﬁz¢irst seal
ecemoigEnatrRidE by Yrs Sl HEURR aPSadl 5 TEER: befPRePsi e of ¢ he

core aslg&?),_l ) ep%} S ur;r,0 i e ctive opening of
the secon fﬁ?@ug f%pgggggbe an _5&5% é&r#ggnggﬁge%_?ggpective qpening of
the firsdofdruity RASHAGh VAU tildint isarifdceOBRUBhEALLPR WskEmbig; Second

through passage; each annul ar assenbly having
and wherein the core assembly comprises a housing for

the ball member which housing prbvides bearing means in \‘x
10 which the ball'membér is' journalled; and wherein first.seak
means are provided_for sealing between the ball member and
the core assemnly, comprising a respective annular assembly -
at either side of the core assembly, each annular assembly
surrdunding a respecﬁiVe opening of the second through
15 passage and alsn surrounding a respective opening of the
first through passage when this is in communication with
the second throngh passage; each annular assembly having
seal means for sealing to both the ball member and the core g/j
ASsembiy, and ;esilient means for urging said sealing to
20 the ball member; the core assembly naving respective
annular seal houéing caQities in which the first seal means
are housed; the core assenbly further including second seal
means for sealing between the core assembly and the body
‘portion, said second seallmeans comprising:at:either axial
25 side of the core assembly a respective sealing ring
surrounding tne second and thifd through passages; the core

assembly being provided with respective-sealing ring



seal neans for sealing to both the ball nmenber and the core assenbly,
resilient: neans.for urging said sealing to 20 the bal i menber; —the coy
assenbl y havi ng respective annul ar seal - housi ! i ch thg
seal neans are housed; the corejassenbly furt Ilm HL“E"@HWOM sed
means- for seal i ng betmeen the core assenBdy a sai\d
second™€eal neans conprising at either axial 25 side of the core assenbly a
respective sealing ring surrounding the second and third through passages;.
the core assenbly being-provided with respective sealing ring 24 housi ng
neans for retailmusindegansysaro rieftaininghthet kddgsotpr i seswh oo vmertthdd om
the assenbly as a single unit a nodular unit conprising said bonnet neans,
sai d bal | neENhEIORBFLSARE FaMSVd ngs SEOBY ﬁh&nésﬁlﬁngYpﬁévidésn‘B%@duib’eiara ng 5
means for the bal] nenber, and sai.d first. gnd second seal neans and

inserting as a “SIGRRAF HRiE zqugﬁésﬁﬂﬂuFéﬁ uHPP"ﬁﬁtWFagﬁrdsﬁbﬁth%%& nepees
of the core assf I a net hod. of serV|C|ng a
ball valve asseﬁﬁ)yglasﬂd;qi F‘I yyag'ﬂgny&ggr ePﬁogé‘gﬁ?l B%ﬂdv\ﬁﬁ % erence
to the - accennﬁigﬂiwkd¥*%ﬁeﬂ%§11 member and said first and second seal -

means and inserting as a single unit a like modular unit

until said abutment surfaces of the core assembly and the

socket abut.

10 9. A method of servicing a ball valve assembly substan-

tially as any hereinldescribed with reference to the --

accompanyihg drawings.




