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GATE VALVE This invention relates to a valve and particularly,
al t hough not exclusively, relates to a valve type referred 5 to as a "soft
faced gate val ve". Soft faced gate valves are well known val ves
often usB@ 9788318ontrol ling the flow of water in pipes. PCT/GESsmEARENT S
of such a valve are shown in figures 1 to 4 of 10 the acconpanyi ng

di agrammati c drawi ngs, in which: " Figure 1 is a cross-section

t hrough a soft faced gate val ve; 15 Figure 2 is a front

el evation of a val ve nmenber of t he val ve; Figure 3 is a view
of .the val ve nenber in the direction of arrow Il of figure 2; and 20
Figure 4 is a view of the val ve nenber inTtfe” direction of arrow IV of
figure 2. The val ve 2 COﬁpFISQﬂEaWMQEVE body 4 which conpri ses
25 a pipe section 6 and a housing 8 The body 4 is arranged to
co-operate with a valve assenbly 10 mhich I ncl udes a rot at abl y nount ed
val e stem 12 whi ch carhissinventioddrelutes twr oatlveabnd ﬂ:@rt:.c’ﬂ]ﬁr\lﬁ,ve

stem 12 is arrang [ | g 0 h
obturator, w %hl nﬁg%ﬁ%%}?ggg e’?\%‘%@\/\xs Pg]f%\%g%?n t‘ﬂ%"%‘l% ec 5% g

into and ut BP W ﬁﬂ§tsgﬁ?? 3% vByekr ng or permtting the

flow of fluid therealong
Soft faced gate valves are well known valves often
used for controlling the flow of waterr in pipes.
Components of such a valve are shown in figures 1 to 4 of
10 the accompanying diagrammatic drawings, in which:

Figure 1 is a cross-section through a soft faced gate
valve;

15 Figure 2 is a front elevation of a valve member of
the valve;

Figure 3 is a view of the valve member in the
direction of arrow III of figure 2; and
20
Figure 4 is a view of the valve member in the
direction of arrow IV of figure 2.

The valve 2 comprises a valve body 4 which comprises

25 a pipe section 6 and a housing 8. The body 4 is arranged

to co-operate with a valve assembly 10 which includes a

rotatably mounted valve stem 12 which carries a nut 14 and

an obturator 16. The valve stem 12 is arranged to be

rotated using a handle 18 for moving the obturator, within

30 guides (not shown) defined in the pipe section 6, into and

out of the pipe section for blocking or permitting the
flow of fluid therealong. :

The obturator 16 1is generally wedge-shaped and
35 includes first and second arcuate sealing regions 20, 22



The obturator 16 is generally wedge-shaped and 35 includes first and

second arcuate sealing relions 20, 22 WO 97/ 03310

PCT/ GB96/ 01649 . - 2- on opposi ng
upstream and downstream faces thereof. The seal i ng regi ons extend
from positi on WO oHPWsi tion N via the nut end of the obPCK/GBS01649
shown in figure 2 and are arranged to sealingly nmate with respective
upstreamand 5 downstream faces of the pipe section 6. Tne obturator

al so includes butt seal 24 which extends from position M to position N
via an end of the obturator renote fromthe nut . The butt seal is
arranged to sealingly engage I nwar dl y j_a.‘;:i__ng I nclined surfaces and a

radially inwardly 10 facing part of the pipe section 6. - Shoul ders 26 are -

defined between seg nﬂ:ﬂo%ghen&gaerezza ahd Boinmstyean #4ces thébééf. The
apr

shoul ders define a rel.atively, upt, tr ition ... tween the regions
05 ind the but BeedIpEyfed iR (Steddd Boh Blpicion WS dhsibies Kovls
manuf act uring an 1%heobutrendrof Hite ohturater s shawsl yniigurehd phpeare
section. The 33lahBEqar egi anlfﬂglfzmé’ﬂé’ Wi Iz%%elcl?ﬁvér ﬁg%!;g%ﬁ’fa:?d

resilient synthetic rubber material. . i, be n rom
figure 2 that regi Geunsgrean Saces, pfthenPdRGHSERtLARYI & of T250OPVIRERF ]
and occupy about @J%p includes hsutteasalg 2gewhphlergxtodndsheromt ppaition W t h
t hle - r e][ra: lnder e bBtQ%Ei&’t{) 'tl\fi%tabﬁnf[ Qﬁ% gé‘f tth%_e?btgf%tor tJ:ﬁn:u.:te frg:W\ﬁ-iéé tpe
val ve is fully open, obturator i ositiqned w n_housin o]
the body 4. To cl &gt heﬁ'he t.’ .vﬁ?aiar’ral eé)%'ﬂgggus F‘Ba{ﬁ"é\%h ?Vgarﬁfve
t he obturator inwezdlyefas ing docliipadesuriadesganfiar yadialdy ineardly
rmverregt . t:ﬁf ”t%c@.h?!lr;ﬁ&ﬁr imeax@r gggﬁes&eteiwgsg eglﬁ&;&rﬁ]@a@r@cef
engaged wi er ecti.v stream ownstre S | aces, o
t he pi pe section, t%%%lﬁﬁgt Egﬁﬁ?‘?’r u?%lala_fng Ibergels?gﬁr_ H} oga fﬂé%‘éﬁ?e@%{?{_ by
arrow 7 in figure ¥hich shouldexegi |defdmecent relativeily habmenistransitione of
t he pipe - between the regions 20, 22 and the butt seal 24. These

shoulders add to complexities in manufacturing an

15 obturator that can mate accurately with the pipe section.
The sealing regions 20, 22 and butt seal 24 are made of a
resilient synthetic rubber material. '

It will be noted from figure 2 that reyions 20, 22
20 extend through an angle of about 200° and occupy about 60%
of the sealing periphery of the obturator, with the

" remainder being provided by the butt seal 24.

When the valve 2 is fully open, the obturator is

25 positioned within housing 8 of the body 4. To close the
valve, handle 18 is used to gradually move the obturator

into the pipe section 6. During that part of the movement

of the obturator when arcuate sealing regions; 20, 22 are
engaged with the respective upstream and downstream

30 sealing faces of the pipe section, the upstream fluid
pressure load (as represented by arrow 7 in figure 1) is
heavily concentrated on the downstream face of the pipe
section 6 at a position generally opposite shoulders 26.
This is because parts of the obturator below the shoulders

35 26 are unsupported in the direction of the pipe axis 329



section 6 at a position generally opposite shoul ders 26. This is
because parts of the obturator bel ow the shoulders 35 26 are unsupported

in the direction of the pipe axis 29 WO 97/ 03310

PCT/ GB96/ 01649 - 3- and t hereby
act like a camo9mssw. The force due to this canti | everrcIyGBYG01649
counter-bal ances a | arge part of the pressure force due to.fluid
acting on the obturator above t he shoul ders 26. Thus, the sealing
force between the 5 obturator and the pipe section is substantially and
di sadvant ageously reduced in the region near the nut and I ncreased in
the_regi on near the shoul ders. t hough the upstream pressure

force seals the 10 region 22 against t he dowhstream faces of the pipe

secti on O oy Tk theR8BY A ke Qowyeihe&%a' enYedfle d¥eCRS RS

force: Consequent éé must St ém
to urge the butt s nt&&&VﬁEteFﬁécﬁlﬁeun r’?ﬁ%ﬂﬂﬁﬁﬁz%uﬂaq§¢\ﬁﬁﬁﬁ(ﬂft¥kﬁ
relatively | arge ampressiirehfoife due ttos€nhid aactdinat bmetljeldhﬂgﬁ'aeberaﬁd»ﬂg

force nust be €3RI abos U6 ¥ C&ﬁﬁ& t Bfie VAl ¥fin ngsf%%aahuwé&'

Si zes. y closed e respective al1ng regions , 20
22 apply sealimy f(ﬂht?é‘é'atﬁrt Hendy tBet | RiPeof seFB%"’éxdﬁ'pl EubStantiéllﬂUwsa’E%
(figure 4) which fdisedveatageousionaeducedr 4hl the regidm ridhe dheembt Gndf

the axis of the stqmcl-eaaid mra&é Yegion na&télfe dhBglbeyg, of the axis 29

of the pipe section 6. he butt seal 24 applies resultant sealing
forces as 25 represented by for exanple, arrows 30 (figure 2) which
forces have conponents bailbthpughnl the MpEYreegenpressuwe t foree sehdssttina

axi's 1|2 as \klllﬂweg riegibh0t's Gaghinst TERG downd®ream falds!bal Ble Jp@rbsis@é{ﬁgged
Seal whi ch suf f or s %30 By BRFY R e Peberiaiied Redhed Uy thigypresdhre
force. Consequently, a force must be supplied wvia the
valve stem 12 to urge the butt seal against the pipe
section and, in view of the relatively large area of the
15 butt seal, a relatively large operating force must be
supplied to fully close the valve, especially in larger
sizes,

When fully closed, the respective sealing regions 20,
20 22 apply sealing forces in the direction of, for example,
arrows 28 (figure 4) which forces have components parallel
to the direction of the axis of the stem 12 and parallel
to the direction of the axis 29 of the pipe section 6.
The butt seal 24 applies resultant sealiny forces as
25 represented by, for example, arrows 30 (figure 2) which
forces have components both parallel and perpendicular to
the stem axis 12, as viewed in figure 2. Thus, the
obturator 16 is arranged to seal in three dimensions which
necessitates a relatively long butt seal which suffers

30 from the cantilever effect described above.

It is an object of the present inventimn to address
problems associated with known valves.



It is an object of the present invention to address probl ens
associ ated with known val ves. WO 97/ 03310

PCT/ GB96/ 01649 : ) = 4- Accordi ng
to the invention, there is provided a val ve for controlling the
passage of a W@PH03&Iong a pi pe section, the valve conpPCHGBE/A6O

obt urat or whi ch incl udes a butt seal region for formng a butt seaj
between the 5 obturator and the pipe section, the butt seal region
havi ng a curved surface the axis of curvature of which is arranged, in
use, to extend transverse to the axis of the pi pe section. 10

Force applying neans is preferably provided for urging said

obt urator agai nst the pipe section for fornfn@ - a butt seal

t herebetween. Said for |, Vi ns..| ‘ r AR 14 e

apply a force in a di regfﬁ%%%\%ﬁ?g% ol i@&%%%ﬁsn'd?é%grf%%ngé%?g%g’aggled

obturator and suitafPy eontppibing the Massagealof g FRuidsalentorzepipe

?ppl ying m%'?nst ] sest ik %&btlal@é rc?:ﬂﬁﬁds‘ﬁ.ﬁgaﬂﬁ'dbﬁr%ﬁbﬁewhfblﬁ j?didtlﬁabson
ransverse to the ayi [ r£.0 i ryve ace

obt ur at or. In aTi ?tsl?{:e %%?ﬁ%%’t‘fn s%?zg f%%é‘? CL SA{{atﬁplsﬁa%g br%-'g'ﬁgni ?he

arranged to appPy ackhEixatarm andj Fhet iRdPe2sectdpnat he aPRYt pERPpLnaegdpar

to the axis of curveivimy &f curvedtfierfude/ etesaxifar curPatusecendhich is

erbodi rent, for exagblgrcea, (HNGEE. 1P dithasERkn RN LNERNIER WD EHEYEC

sur faces ~havi ng respective axes of curvature
transversely to oncPiPRIFRItiORaj d force applying neans is 25 preferably
arranged to apply a force in a direction which is transverse to the

axes of curvatuype of sai rv . S es. S
Is preferably %Povi ded, flg)rr%s%ai %g%ltymgobtdé%a orsi.s gﬁ?%e%at?&gqr@%gdnésd ims?gg
preferably aligned W39 sald;pREuRates: PERLTSE WHECRIBRISFCFPR LA FIOFmARY

means 1S a butt seal therebetween. Said force applying means is

preferably arranged to apply a force in a direction which

extends diametrically across said obturator and suitably

15 bisects the butt seal region. Said force applying means

is preferably arranged to apply a force in a direction

transverse to the axis of curvature of said curved surface

of the obturator. In a first embodiment, said force

applying means is arranged to apply a force in a direction

20 substantially perpendicular to the axis of curvature of

the curved surface. In a second embodiment, for example

where the butt seal region includes two curved surfaces

having respective axes of curvature which extend

transversely to one another, said force applying means is

25 preferably arranged .to apply a force in a direction which

is transverse to the axes of curvature of said curved
surfaces.

Support means is preferably provided for said

30 obturator. Said support means is preferably aligned with
the direction in which said force applying means is
arranged to apply a force to the obturator. Said support
means preferably extends away, suitably in a radial
direction, from said obturator. Said suppcrt means and



arranged to apply a force to the obturator. Said support means

preferably extends away, suitably in a radial direction, fromsaid
obturator. Said support neans and WO 97/ 03310

PCT/ GB96/ 01649 said butt seal region are preferably provided on
di anetri cal | wo9303836 ng si des of the obturator. PETIGBIGaRG430T
nmeans preferably conprises a stemwhich 5 is novable for urging the butt
seal region against the pi pé section. For exanple, said support may
conprise a screwed stem and nut which is novable axially by rotation
of the stemfor urging the butt seal region against the pi pe section.
Handl e neans may be provided for manually 10 noving said support neans,
for exanple by manually rotating sal @ Stem Sai d butt

seal region prefer%lg_l gg§t gﬁgye&,ei{i%ltlngre rggre;_ g ps% O&)uét %eal

regi dn preferably”i es an e seali sur But P sea
regi on preferabl ydlamech‘é?hHés°R.P°|§éF9 %irqetﬁjl%‘;r aPP‘ﬁBr%‘ERff'ace.
Preferably, said butt seal region traverses a surface with a C|rcular

cross-section.  In sagg; é o"z@i&%ﬁ@%éﬁ%ﬁ%?gdc&ggns s aPQV&, Wl

surface preferably has "a su anti a ar cross se |on
along its extént. is| poyabde for §€Ebﬁ% Erdobnkenteahohrgion agaimssy
may taper along pipei seceibent.For example, shidsaugpsetomsy ecsdnyilmnh the

butt seal region g@re{,,gﬁ|é'£i£§afrl'dr ﬁﬁt:&“%c?xqungtoggﬁi’gdaﬁ%llgcﬁfran d‘%‘

whi ch I ncl udes respective axi curvature
in use, to extend°Fr§H§véF§E fer i WEIing &her Wutd sesd regioncagainet tag g
first and second pipeedestidmcesdiamilebreans naylisd provddey foentammilly

al t hough thexg@remamab'yaf@ sUPBBRL" sy,  2bEANGR&p RPOUY  EdhuatyS

which exte
rotating said stem.

Said butt seal region preferably has a ccnvex sealing
surface. Said butt seal region preferably includes an
15 arcuate sealing surface. Said butt seal region preferably
includes a part-circular sealing surface. Preferably,
said butt seal region traverses a surface with a circular
cross-section. In said first embodiment referred to
above, said surface preferably has a substantially
20 constant circular cross-section along its extent. In said
second embodiment, however, said surface may taper along

its extent.

In said second embodiment, the butt seal region

25 includes first and second curved surfaces each of which
includes a respective axis of curvature which is arranged,

in use, to extend transverse to the axis of the pipe
section. Said first and second curved surfaces may be
substantially identical, although they are suitably

30 symmetrically arranged about an axis which extends
diametrically across the obturator. Said first and second
curved surfaces are preferably tapered. Said curved
surfaces prefefably,taper inwardly on moving towards an
extreme end of the butt seal region. Preferably, said

35 first and second curved surfaces traverse respective



dianetrically across the obturator. Said first and second curved

surfaces are preferably tapered. Sai d curved surfaces preferably,
taper inwardly on noving towards an extrene end of the butt seal

regi on. Preferably, said 35 first and second curved surfaces traverse
respective WO97A33100 97/ 03310 _ PCT/GB96/01649

PCT/ GB96/ 01649 - 6- coni cal

surf aces. Sai d conical surfaces may have any sui tabl e cross-section,
including a circular or an el liptical cross-section. Preferably,
however, the coni cal surfaces have a circular cross-section. 5
Preferably, an intermediate curved surface is arranged bet ween sai d

first and second curved surfaces. 6I5referably, sai d obturator is

arranged Lo co-0Peialcar sulithlied Pl RSy RPCELMLNA e el

non-angul ar 10 cross-Section pe section I's genera Iy
circular in cross- %ﬁaéﬁeanﬁr%ﬁ'e?%%*%“' pr%FéPQE)P? tdhe Circuldst uPELt AN i s

general |y circul ar d1liptidsaiseciods-section. Pré&beralily, howevee] Gthe

preferably is arranged { a%gfggetsuaﬁgag ng f@f?@*i?ratckggﬁt flcrﬁtogan(cji

second directions Ich are mnmu ori hogonal 16 onée another
first di r &t i Freterpbiyer 8B }“ﬁ&i‘ﬁﬁ%éﬁ“'—? oc‘E’h‘éedpl peréags dhdazeprged
second direction i batwebaArediy fiarst lanld sechink ahirvedt sapfaces. Of
application of a force by sai d force applying neans. 20 In said first
enbodi nent, said butt seal I on may _be arranged to apply
substantially no seal | nBrF%‘F 1¥y g.a:.d obENrRAr 4F PEFPRIRE O &P‘Pﬁemeh
the axis of the pi pdth a pheetidentiandhavinglia entived, oéubiplyc abheangilar

force by R d Jrkels g p%i‘agably H%Vgi e éébxfﬁlrfj i§68899r
enbodi nent, sal d butt sea eg| on may be arrange J)rp | ng
force in three nut GHFYLAFt HgSFeFS HeHdONoARA, theref e, PS&F‘-I’%’&H "§’€a|

regi on may traverse:bltesatbham Sf¥nerally circular in cross-section.

S8aid butt seal region preferably is arranged to apply

15 a sealing force in at least first and second directions
" which are mutually orthogonal to one another. Said first
direction is preferably parallel to the pipe axis and said
second direction is preferably parallel to the direction

of application of a force by said force applying means.

20 In said first embodiment, said butt seal rugion may be
arranged to apply substantially no sealing force in a
direction perpendicular to both the axis of the pipe
section and the direction of application of a force by
said force applying means. However, in said second

25 embodiment, said butt seal region may be arranged to apply
a sealing force in three mutually orthogonal directions.

Said butt seal region may traverse less than 50%,
preferably less than 40%, more preferably less than 30% of
30 the periphery of the obturator.

Said butt seal region May subtend an 2ugle of less
than 120°, preferably less than 100°, more preferably less
than 90° at the centre of the obturator.

35



preferably | ess than 40% nore preferably |ess than 30% of 30 t he

peri phery of the obturator. Said butt seal region may subtend
an angle of |ess than 120[err], preferably |ess than 100, nore
preferably | ess than 90[err] at the centre of the obturator. 35

WD 97/03310 WO 97/03310 PCT/ GB96/ 016$€T1/GB96/01649

-7- In preferred enbodi nents, said butt seal region

conprises a single sealing surface. In other embodi nents, said butt
seal region may include first and second spaced apart sealing
surfaces, wherein each surface may be 5 arranged as described in any
statenent herein. Said first and second sealing surfaces nay allow the
val ve to provide a so-call ed "doubl e- bt otk and bl eed function” In
this event, the valve sui tably includes eed npans for bleedlng
a gap *between the first I8ndPE s uPRRY %‘g’s'“ "%5 sald butk,;sead Lesicn

preferably incl udesomprdsenda mqlngseallnq egrfacehi dn otheaxiembbByments,nged

‘to apply a-seali ng Jaqracsutt sedl :%g‘iloheﬁ&jgofhélﬂa%t %&Eéé' é:yd I%rc%hheé pdded e
axis Of the Sai d fecon preferab ends Into 15

gallng r$§F ¥
said butt seal reg| r?rtPrﬁ? Brd y SUERR B0t Sindeeﬁ‘ﬂ’ess“ face, maBotIe
~curve, preferafty @arcenges asrdescrdbedopin mpyf sbatement dardisecSaddsthtstng

regl on t? sai d but Taéﬁeaécéﬁ‘&léﬁﬁhﬁal surfacesse‘si?%ﬁﬁﬁlthagvéﬁﬂi W ﬂfsxif‘c{é‘b' y
extends from one end of 5 0sj ng &

thereof, via a 20 “part cgfufaﬁe ggﬁg#%t &ﬁ a?rﬂ%t %rlc?&gl 3“85%8%?'{ e sIa’? dt’bitﬁt
seal region. event, Sgthe s Ve séalil‘-'-ﬁgl}r edingdudas thieed smegneatfnr

t han 50% pr efbaeablisigga egdebdtveentfie f¥<r RhAf ee8bhd Hirgalkes. 25

than 70% of thg, periphery of the obturator.

Said obturator preferably includes a second sealing
region which is suitably arranged to apply a sealing force
in a direction substantially parallel to the axis of the
pipe. Said second sealing region preferably blends into

15 said butt seal region. Preferably, said obturator defines
a smooth curve, preferably a convex curve, on moving from
said second sealing region to said butt seal region. said
second sealing region preferably extends from one end of
the butt seal region to an opposing end thereof, via a

20 part of the obturator diametrically opposite said butt
seal region.

Said second sealing region may traverse greater than
50%, preferably greater than 60%, more preferably greater
25 than 70% of the periphery of the obturator.

Said second sealing region is preferably -
substantially planar. Said@ second sealing region
preferably defines one face of a wedge-shaped obturator.

30 An opposite face of the obturator is preferably provided
by a third sealing region which may have any feature of
the second sealing region described above. Preferably,
said second and third sealing regions are substantially
identical.

35



Sai d second sealing region is preferably substantially planar. Sai d
second sealing region preferably defines one face of a wedge-shaped
obturator. 30 An opposite face of the obturator is preferably provided

by a third sealing region which may have any feature of t he second
seal i ng regi oWQ&¥®B810bed above. Preferably, sai d secondPCTIGBGNI1649
sealing regions are substantially I dentical. 35 WO 97/ 03310
PCT/ GB96/ 01649 Said valve is preferably arranged to be
fixed to upstream and/ or downstream pi pe work. The

di aneter of the pipe section may be at least 40 5 mm In some enbodi nents,
t he_di aneter may be greater than 200 mm and even greater than 300 mm
It is believed that val ves havi ng pi pe~s®ctions of up to 600 nm or

nore may be made a s¢li.bed herein The . nvent Lon exjends
to a nethod of controll iss‘r?gst ﬁélg% lspa%%%fgegag[]’&f |aLﬁr&“2F5na‘°a bp? ptg’éeé‘gtf:%n,
t he net hod corpstiesn and/er Ldannistrean pipe vaskd above. :
The invention extends to an obturator for a valve for 15 controlling the

passage of fluid al ong i e} havi n n axis, .the obturat
I ncludi-ng a butt seal réqgi oﬁgaﬁg&ﬂ@é)ﬁ r%‘eapé Fvé cgjtﬁqg?éf, Heh@ta nggf‘%
curvature of whfchmme In sepe gAjedimentssdhet diametanimaybe aneaserothan

axis of the Pizpd MMChhAnevel) greater thad\Bod @&l Ur et ofs ABliavieactnad
any i nventi on desciydicrle navifPiA RS VLB, Yoo nd Y hile by e A1V

ot her aspect of any i1 nven escrl
made as described herein.

10 The invention extends to a method of controlling the
passage of fluid along a pipe section, the method
comprising using a valve as described above.

The invention extends to an obturator for a valve for

15 controlling the passage of fluid along a pipe section

having an axis, the obturator including a butt seal region

having a curved surface, the axis of curvature of which is

arranged, in use, to extend transverse to the axis of the
pipe section. '

20
Any feature of any aspect of any invention described
herein may be combined with any feature of any other
aspect of any invention described herein. '
25 Specific embodiments of the invention will now be

described, by way of example, with reference to the
accompanying diagrammatic drawings, in which:

Figure 5 is a front elevation of a valve member of a
30 valve;

Figure 6 is a view of the valve member in the
direction of arrow VI of figure 5;



25 Speci fic enbodi nents of the invention wll now be descri bed,

by way of exanple, with reference to the acconpanyi ng di agranmati c
drawi ngs, in which: Figure 5 is a front elevation of a valve
menber of a 30 valve; | ' Figure 6 is a view of the val ve nenber
in the worsapsiion of arrow VI of figure 5; VO PET/GHo6/ 01849

PCT/ GB96/ 01649 - 9- Fi gure 7
is a view of the valve nenber in the direction of arrow VII of figure
5; ' Figure 8 is a view of a part of an alternative valve 5
menber in a view corresponding to the figure 7 view, Figure 9
Is.a view of a part of a further alternative val ve nenber in a view
corresponding to the figure 7 view, -9 - Figure 10 is a viewin

10
the direction of arro f . figur or.9.to a reduced scal g;

Figute 11(a) is a vi e#%(?&rﬁar? or t%e Vg’bet ur ¥ o P81 VA3 Ve RN M1 HPgur es
1to 4; direcgign of1 @p¥ovsVEL @R fisurgahs of the obturator of

t he yalve of figures 5 to 6;

Figure 8 is a view of a part of an alternative valve
5 member in a view corresponding to the figure 7 view;

Figure 9 is a view of a part of a further alternative
valve member in a view corresponding to the figure 7 view;

10

Figure 10 is a view in the direction of arrow X of
figure 8 or 9 to a reduced scale;

Figure 11{a) is a view of part of the obturator of
15 the valve of figures 1 to 4;

Figure 11{(b) is a view of part of the obturator of
the valve of figures 5 to 6;

20 Figure 12 is a front elevation of an alternative
valve member of a valve; and

Figure 13 is a view of the valve member of figure 12
in the direction of arrow VII in figure 12.
25
In the figures herein, the same or similar parts are
annotated with the same reference numerals.

A valve member 40 is provided for co-operation with

30 a valve body (not shown). The valve member includes a
rotatably mounted valve stem 12 which carries a nut 14 and
obturator 42. The obturator 42 comprises two inclined
planes 43, 44 arranged to define a wedge shape. The
planes 43, 44 extend above lines A, - A, and A, - A, and are

35 faced with respective arcuate first and second sealing



20 Figure 12 is a front elevation of an alternative val ve
menber of a valve; and Figure 13 is a view of the valve nenber
of figure 12 in the direction of arrow VIl in figure 12. 25 _

In the figures herein, the sane or simlar parts are annotated with

t he same ref v@pyesstouneral s. A val ve nenber 40 pEr/gbswréied for
co-operation with 30 a val ve body (not shown). The val ve nenber

i ncl udes a rotatably nmounted val ve stem 12 which carries a nut 14 and
obturator 42. The obturator-42 conprises two inclined pl anes 43, 44
arranged to define a wedge shape. The pl anes 43, 44 extend above
lines A1 - Al and A2 - A2 and are 35 faced with respective arcuate first
and second sealing WO 97/03310 ~ - 0 _ 26
- PCT/ GB96/ 01649 : A - . _reqi.ons g
48- made out of a FS&‘.‘FPEn#Géyﬁ?h’é‘?‘.’% cr"'tlj_b%?a resildery aﬁy,ntgﬁ'éﬁ\?\ E‘ﬁ?ﬁf&’d in
figures 5 and 6. material, shqyn ghppegeimofismresof anduée 5 that respective
5 sealing regions 46, 48 (above line Al - Al/A2 - Q\g% extendf ] thrf)_ugh
an angl e of about 300[egfr].;3Rd §her o] Y of the sealing
peri p%ery of the obturg{:o]rw.ﬂ,ri bOCTER4a Wn@’rﬁ%‘% é(l)at%%t 452SHEF S Rver ge
towards a |ine 10SeRALRE regdn/£6.t HBodahove Haiend: B AdAd - Ba) xteddt ends

per pg_ndi cul ar K t &haodgh rdrerasgdiesof hﬂocﬂw;lsoo‘f ahhetﬁfﬁ&%?;";‘p?’i %tél: wr(?ib?ﬁri ]
ﬁgt)oa: ngtezl wittﬁ S’%ﬁ %?e%oée)is o?’eﬁighgfﬁt‘g g%gt OPﬁgr%x?%‘ of the stem 12. 15
The inclined planes 43, 44 converge towards a line
10 which extends through a point B and which extends
perpendicularly to and intersects the axis of the stem 12.
In other embodiments, the inclined planes may converge
towards a line which is not aligned with and/or does not
intersect the axis of the stem 12.
15 .

Below dashed lines A, - A,/A, - A,, the obturator
comprises a part-circular-cylindrical outer surface with
the axis of the cylinder extending perpendicularly to the
stem 12 (when viewed in the direction represented in

20 figure 5) and being coincident with point X in figure 7.
Also, the inclined planes 43, 44 are tangential to the
outer surface.

A butt seal region 50 of the obturator (shown shaded
25 between lines A, - A,/A, -A, in figure 6) includes a central
region 52 which extends parallel toc the axis of the
cylindrical surface. Joining regions 54, 56, 58, 60
extend from the region 52 across the cylindrical surface,
obliquely to the axis thereof, so as to meet the sealing

30 regions 46, 48.

Thus, it should be appreciated that the inclined

planes 43, 44 of the obturator above lines A, - A /A, - A
blend into the cylindrical surface below the lines so that

35 there is a smooth transition between sealing regions 46,



Bel ow dashed lines Al - A1/A2 - A2, the obturator conprises a
part-circular-cylindrical outer surface with the axis of the cylinder
extendi ng perpendicularly to the stem 12 (when viewed in the direction
represented in 20 figure 5) and being coincident with point X in figure
7. Al so, wWoiso3ss| i ned pl anes 43, 44 are tangential to POEGBsNI6HUL er
surface. A butt seal region 50 of the obturator (shown shaded
25 between lines Al - AL/A2 -A2 in figure 6) includes a central

region 52 which extends parallel to the axis of the cylindri cal
surface. Joining regions 54, 56, 58, 60 extend fromthe region 52
across the cylindrical surface, obliquely to the axis thereof, so as
to meet the sealing 30 regions 46, 48 -1 - Thus, it should be
appreci ated that t | Jy e 4 of..t t b
cpprectated thal UAE R fPbure oBSNEG(h ot Ol DO WO Rl BlE:
lines so that 35 F‘H%‘F% is; np ARG Isei‘ﬁgll FBnaBeFQ\%ePP%I‘f%d:’?aé’&PEﬁgn46

WO 97/ 03310 between the two regions as in PfHe GBA6WRH16B8urator of
- 112 48 angs %E&%) tigSgal region 50. It should be noted that
there is no angul ar er at the point of transition bet ween t he
two regions as?in the known obturator of figures 1 to 4. 5

The obturator shown in Thegobearstoo shdunm dnr aigerks 6 to 7 i{9-aanyed mbt h a
sui t abl y adapt ed ca_q,.].&ggfaq._gl BilE a SSM N Rdeg ag 1 e naly rg

whi ch corresponds to t he ro ec te | stance (as see ure from
the 10 centre of TREEHAR fYiy f’Wée‘F‘?'ﬁ?erran}Bﬁs of BEER %‘l;&ﬁsg nds
regi ons 46, 48 andtmutpremtatbgimtdi&e (Ref eveeinngin ofigure'f5) gﬁrmSthet

shoul d be not gg t hgénthe c2ULRE sﬂa&ﬁort RS the intR¥ kBgesUsf aGfe Bbal iy
obturator has a probgehed [0 ke Lha puef*askl Hoglod hsoproaze%teggiomsr
flgure 5, it should be noted that the outer edge of the
sealing surface of the obturator has a projected radius H
except that the projected outer edge of butt seal region
15 50 is defined by a line C -~ C which is arranged at right
angles to the axis of the stem 12 and tangential to the
circle defined by radius G - that is, tangential to the
bore of the pipe section.

20 The obturator 42 is arranged to be moved into its
open and closed positions in the same way as for valve 2
described above.

As the obturator 42 is moved from within the housing

25 in the valve body towards its closed position, it does not
suffer, to any appreciable extent, from the
disadvantageous cantilever effect described above. This

is because, when the first and second sealing regions 46,

48 are engaged with respective upstream and downstream

30 sealing faces of the pipe section, the upstream fluid
pressure force is incident on the relatively large area of

the upstream inclined plane 46 leaving only a small area

of the obturator below line A, - A, unsupported and being
capable of acting in the manner of a cantilever. Thus,

35 the sealing force is relatively evenly distributed over



15 50 is defined by a line C- Cwhich is arranged at right angles to
the axis of the stem 12 and tangential to the circle defined by radius
G- that is, tangential to the bore of the pipe section. 20

The obturator 42 is arranged to be noved into its open and cl osed

posi tions i nwosg/esaee way as for valve 2 descri bed ab®OT/GB96/01649

As the obturator 42 is noved fromw thin the housing 25 i n the val ve body
towards its closed position, it does not suffer, to any appreciable
extent, fromthe di sadvant ageous cantil ever effect described above.

- This I s because, when the first and second sealing regions 46, 48
are engaged with respective upstream and downstream 30 sealing faces of

t he pi pe section, the upstreamfluid ‘préssure force is incident on the

relatively large 361?% s¥laling addi dfpiﬁé %Edr‘%%'o&:”&ﬁ’d F?Ls'?‘%t“z?idﬁ. a'c&ﬂti’f" y a

smal | area turator bel ow I ne - Al unsupporte nd bel ng
capabl e of acting ?#ﬁqkedrrﬁﬂné?y ofantileyer| éﬂ?c * Thus, 35 the sealing
force is relatively evenly distributed over WO 97/ 03310

PCT/ GB96/ 01649 & e ling
area of the obturator é[nd olrsdeﬁo ° full¥|%]é°nsﬁ the Val"%fe an %P%rattc’g na&e

y
cantil ever eff@ct Provide a force yi réfé?"’?os?%’f'l’yz ctf%s‘brg\%éﬂ\?a gpal
operator mnust 5 yegiandS0a dfothe whkurator agzinsi? the wajd pife thet pipeal

regi onf S?hOf t Ihet OQAI0:'f’l'f:."1‘:t1'xor I lfﬂa\h'é%t th'Shé!‘@glélaQﬁvUi'ﬁ Pl area oﬁq'ﬁxtoé B8hte ! N g
{0 the area of {ncORk Fegaan Sh Grbered ey ing prp f Fhie bHEL Rk AAnOL ¢ he
force needed to bechelOfigapsis ell by 4n egbodament [ othe géorde péedediite M@ to
its fulyy C!éﬁ?ﬁdao%yt i3 ddrathe E%S%:@Qa&nhh%&qgaes@bw to its
obturator 20 of flg.l"{'l.rly close% posn:-zr.gn wmﬂ Ekl:e cfl.ess than the comparable
obturator 20 of figures 1 to 4. This may -allow a
substantial reduction in operating forces with potential
economic advantages especially in larger sizes of valves.
15
A lower force may be required to open the valve
compared to the valve of figures 1 to 4. In this respect,
when the valve of figures 1 to 4 is in the fully closed
position, an area defined by points abcdea in figure 11(a)
20 represents the projected area of half the obturator when
viewed along the axis of the stem. This area is referred
to as the "unbalanced area'. The unbalanced fluid
pressure exerts a resultant force on the obturator in the
closed direction thereof which is proportional to the
25 unbalanced area and, it will be appreciated, that the
greater the unbalanced area, the greater the force in the
closed direction, and that the greater the force in the
closed direction, then the greater the force required to
open the valve. The unbalanced area of the valve of
30 figures 5 to 7 is defined by points fbcdgf in figure 11(b)
and, since this area is less than area abcdea, the force
required to open the valve of figures 5 to 7 will,
advantageocusly, be less than in the embodiment of figures
1 to 4.
35



substantial reduction in operating forces with potenti al econoni ¢

advant ages especially in larger sizes of valves. 15 A | owner
force may be required to open the valve conpared to the val ve of
figures 1 to 4. In this respect, when the valve of figures 1 to 4 is

in the fully oWO8wos310 position, an area defined by point pcnigB@eicion
figure 11(a) 20 represents the projected area of half the obturator when
viewed along the axis of the stem This area is referred to as the
"unbal anced area". The unbalanced fluid pressure exerts a
resultant force on the obturator in the cl osed direction thereof which
Is proportional to the 25 wunbalanced area and, it will be appreciated,
that the greater the unbal anced area,~ #e~greater the force in the

closed direction, and t t r r the for in th ¢l osed
di rection, then the grq!@tgp t _eegf %rgégerequui Fg'&i?o &°se%'op%thet ﬁ(?syﬁf:"\?ﬁ?e
The unbal anced ar e®e¥tinge regioes (16, #P aWRJYr ¥esYltanty sealdag foycey in

points fbcdgf in fitgie @itéeblon of, fofdexamples hbewﬁrz?a(thﬁﬁéa)t hanfafl Iea
abcdea, the force ﬁg.pi el t e,0 i,gures 5 to, 7 wll,
advant ageousl y, be tlhees'ské an ‘lgn agogpnb%i?r:g#%%/ ?‘i%ﬁr és? In cfnf:sa%}f.:' 35
WO 97/ 03310 5 however, the butt seal 50 applies epudbant seRjdng forces

- 13 - _ \#erepresented bys for|exatiplegdartdus 70S pELduree 7) which
of - for exarple, afchesibabel ESibbhe S M I0ME np pipe akIE B4/ 85 O
figures 1 to 4. Beraddedate, the axige @ thenstelt 12schPt shaye pne egther

resul tant sealing foumpesnent fomseseprThes| ethdéyobturaterans,e effectively,

(figure 7) whifdl arraneedteosdfl GHMBEHiSenRdsid el to the pipe axis 29
and parallel to the axis of the stem 12, but have no other

conponent forces. Thus, the obturator is, effectively, 10 arranged to
seal in two di nensions. Alternative obthurstarsiaxe ciownainr&iguressBota 10w

figures 8 to 10. 1t should be noted that the views in the directions of

arrow V in figures 8 and 9 generally correspond to the

15 view of figure 5 and that the views in the direction of

arrow X are, in both cases, generally as shown in figure

10. In the figure 8 embodiment, inclined planes 43, 44

blend into respective spaced apart cylindrical surfaces

74, 76, the axes of the respective cylinders passing

20 through respective points P and Q. A flat area 78 extends

between cylindrical surfaces 74, 76. In the figure 9

embodiment, inclined planes 43, 44 blend into respective

spaced apart cylindrical surfaces 80, 82, the axes of the

respective cylinders passing through respective points R

25 and S. The surfaces 80, 82 are arranged so that a concave
region 83 is defined therebetween.

The obturators of figures 8 and 9 include spaced

apart sealing members 84, 86, as shown in figure 10. Each

30 sealing member 84, 86 is arranged to define a respective

butt seal region 88, 90 which blend into respective

sealing regions 46, 48. Thus, the obturators effectively
define a double seal.



It should be noted that the views in the directions of arrow V in
figures 8 and 9 generally correspond to the 15 view of figure 5 and that
the views in the direction of arrow X are, in both cases, generally as
shown in figure 10. In the figure 8 enbodi nent, inclined planes 43, 44
bl end i.nto reWRSOIN® spaced apart cylindrical surf aces PCTAGBIG/01642 he
axes of the respective cylinders passing 20 t hrough respective points P

and Q A flat area 78 extends bet ween cylindrical surfaces 74, 76.
In the figure 9 enbodi nent, inclined planes 43, 44 blend into
respective spaced apart cylindrical surfaces 80, 82, the axes of the

respective cylinders passing through respegt% e_points R 25 and S. The
surfaces 80, 82 are arranged so that a conca region 83 is defined

t her ebet ween. t e ced
. e THEAhltaat S f@sggé §n§ @rﬁag Ozs Seégae adP A

apart sealing nenbers 8 86 as shown in 0.
menber 84, 86 is aPPafgkied o"dRHhlasklocks iblged Va%ﬂ?tf°§eﬁfpﬁ¥ﬁﬁiﬂi 88,

90 whi ch bl end i nt twoecsamadnents in aspipeline.cgsans a6Graldd cihubBlodihaff

obturators effectiygl e | | 7]
PCT/ GRO6/ 01649 ¥f! YipstreaflChipel ndlOHP! fefd! of, for exanffie, éég&ﬁﬁg

obturators of i gu?‘é‘gbsraﬂﬁ 93 BRVRRLRPAR Ripeline by -means of#ARLLAG ock
and bl eed" val ve foembepagéti nThe spaceo 78orporihtletween ilec/memberSudis a

val ve can bl ock of frrangednedPpk! @pr@sesi-ieeabxnaeaaﬁteé taorreﬁé%zp'a%y
sealing 5 nenber 84 anga 93§Qstrea”}¢)$h§| ne neans o 5$ N
menber 86. The spieEeriad, %ﬁﬂﬁ%ﬂ
depressurised and seal tny tmenbenrsy 84 angs, whllmmtprev¢nﬁxnmkang muVemeduaof

regions 78/ 83,@r b?i%f&” fﬂﬁn the S@ﬁétf&h:ﬂm'ﬂi B2ifé, 8P, thhi |§6wﬂ§1§?é‘§ﬂlt' ng
any movenment of 10 %gstrean1 pipeline to

downst r eam Bé??#%"%rﬂf’%?’&&evg?’é In the enbodl nent of
figures 12 and 13 a val ve
In the embodiment of figures 12 and 13, a valve

member 140 includes an cobturator 142 which comprises two
15 inclined planes, 143, 144 arranged to define a wedge

shape. The planes 143, 144 extend above the lines AB, BC

and CD and are faced with respective arcuate first and

second sealing regions 146, 148 made out of a resilient

synthetic rubber material and shown shaded in figures 12
20 and 13.

Below and to the left of line AB and below and to the
right of 1line CD, the obturator comprises two part-
circular-conical outer surfaces with the axis of the right

25 hand cone extending along the line 1IJ. {(To aid
understanding, the full right hand cone is represented by
the triangle IMN in figure 12)}. The axis of the left hand
cone is a mirror image of that of the right hand cone when
mirrored in the vertical axis KL. In figure 13 the axes

30 of the cones are in line with the stem axis. The inclined
planes 143, 144 are tangential to the cones along the
lines AB and CD.

The part-circular-conical outer surfaces are joined
35 by an arcuate curved surface QS.



menber 140 includes an obturator 142 which conprises two 15 I nclined

pl anes, 143, 144 arranged to define a wedge shape. The pl anes 143,
144 extend above the lines AB, BC and CD and are faced with respective
arcuate first and second seal ing regions 146, 148 nmade out of a
resilient wosemugsibhetic rubber material and shown shaded ror/éBog@iGas 12 20
and 13. Bel ow and to the left of line AB and bel ow and to the
right of line CD, the obturator conprises two part- ci rcul ar - coni cal
outer surfaces with the axis of the right 25 hand cone extending along
the line 1J. (To aid under standing, the full right hand cone is
represent ed by the triangle IMNin figure 12). The axis of the left
hand cone is a mrror inage of that =ol3the right hand cone when

mrrored in the vertlcal i s K 13 th axe

are-in line with the $Pe %%1 'Tﬁg ﬂgﬁﬁama f&g‘tm é]é:ltare
tangential to thdioenesi-d2ormepresents #hmegem%daw as it extendme
part-circul ar‘COf&'cE-%IsSO%Sr o%UFtB%C%r%Lalt&hIm&'ﬁmbi oiter CHatrfacal,ved

22}52586551649 obllquely éo:¥%e axis thereof, blendlnq£§moothly into tqe

figure 13, ti&e sliadddnedecplanm\surfiaceshitdh, ddk-ed line F1-F2
represents the sealing area as it extends across one of the

part-circul ar-coni cal [ Surlfsafcgﬁense%adeé)%u gug%i/m; q,_,%l%hgﬁsdéé@deof

bl endi ng snoot hly |nt5 t | ane surraces
In figure 13, thdivRad®iFr eeemwteh@wm# dbhe c§ealing | preappspjit
represents part @xtR@sSaabtiy tHaAn o vell surfacxivhidh hansubtistameis wf ved

The ore (b "2 e Ve p enflechfls BT Y U (QUREN AN RhbVp Y RRHEET ) ()
the pipe axis. i i 5 curve surrace 1S reg‘fs%pteqiby t he
flgure 12 thzs curved surface 1is represente
arcuate line QS. The sealing surfaces above the line F1-
F2 blend smoothly into the sealing surface below line Fil-
F2. It should, therefore, be noted that in this
15 embodiment of the invention, as in the previous
embodiment, each part of the total sealing surface blends
smoothly into each adjacent part so that there is no

angular shoulder at any point on the sealing surface.

20 Referring to figure 12, it should be noted that the
outer edge of the sealing surface of the ob;urator has a
projected radius H, except that the projected outer edge
of the butt seal region is defined by lines RQ and ST on
the part-circular-conical surfaces and the arcuate line QS

25 which has its centre of curvature substantially coincident
with the pipe axis when the valve is fully closed.

In use, as the obturator 142 is moved from within the
housing in the valve body towards its closed position, any
30 cantilever effect will be much reduced when compared with
conventional valves as described above with reference to
figures 2, 3 and 4. This is because the unsupported area
subject to pressure in the direction of the pipe axis is
relatively small.
35



arcuate line @S. The sealing surfaces above the |line Fl1- F2 bl end
snoothly into the sealing surface below line F1- F2. It should,
therefore, be noted that in this 15 enbodinment of the invention,
as in the previous enbodi ment, each part of the total sealing
surface bl endwo97e33wnoot hly into each adjacent part so thatpaiess/s169 NO
angul ar shoul der at any point on the sealing surface. 20 Referring
to figure 12, it should be noted that the outer edge of the sealing
surface of the obturator has a proj ected radius H, except that the
proj ected outer edge of the butt seal region is defined by Iines RQ
and ST on the part-circul ar-conical surf1 ces and the arcuate |line QS
25 “which has its centre of curvature substantially coincident W th

the pipe axis when the wgl ¥goh$a fud rﬁtﬁhoﬁ%’t although th 1&1#%@1 %5‘ Ade

obturator 142 is nmoved fromw thin ousin qé
towards its cl osed lﬁo%bPQﬁme’%fasSBee%éjrﬂ%"lréPép Bt (ﬁef\ﬁFFPcﬁé%ﬁEﬁ dse
reduced when conparcfd twot part-ciradarenbhiesl sirfaeesaSaneStapered atpved

with reference 10 gyreadd IHaGS e 3!15%&9 éroq;.h;héd' Sy ﬁe%étshe aUNSHPRY t ed

area subj ect to prgssur in ction € plpe axlis Is
rel atively smald . @nsitional ®ea ;;7193?115 ace w:.th no relatively sharp

PCT/ GB96/ 01649 corners or shoulders. Thus, the surféces may be basedton
shoul d be noted thgyy i ?t&ﬂgi'ghcbhﬁsf" D G5thkt %-c:.rcu]lgrergi‘EQEHEQEtf&?

been described with reference to the use two part-circular-conical
surfaces, any taper®®®€arved surface may be used provided it affords a
snooth 5 transitional sealing surface with no relatively sharp

corners or shoydders. Thyg #ifullr130Smdmysbeaaftheit can Yebiibyi Ol

"cones" or other non circyl ar cross-sectio es.
ngeH o :r.nccrpora e r1;!:11; "bloc and bleed" feature

described with reference to figures 8 to 10. In addition,
the principles illustrated in figures 11(a) and (b) will
also apply to the new embodiment of figures 12 and 13.
15 One advantage of the figure 12 and 13 embodiment, is that
it enables the pockets where the obturator fits into the
body to be inclined to the horizontal so as to discourage
the settling of solid particles in the pockets, in use.

20 . The reader’s attention is directed to all papers and
documents which are filed concurrently with or previous to
this specification in connection with this application and
which are open to public inspection with this
specification, and the contents of all such papers and

25 documents are incorporated herein by reference.

All of the features disclosed in this specification
(including any accompanying claims, abstract and
drawings), and/or all of the steps of any method or

30 process so disclosed, may be combined in any combination,
except combinations where at least some of such features
and/or steps are mutually exclusive.

Each feature disclosed in this specification
35 (including any accompanying claims, abstract and



10 The figure 12 and 13 enbodi nent can easily be arranged to

i ncorporate the "block and bl eed" feature described with reference to
figures 8 to 10. In addition, the principles illustrated in figures
11(a) and (b) wll al so apply to the new enbodi ment of figures 12 and
13. 15 Onewnlyzssmge of the figure 12 and 13 enbodi nent, PCI/GCBI%E101649 it
enabl es the pockets where the obturator fits into the body to be
inclined to the horizontal so as to di scourage the settling of solid
particles in the pockets, in use. 20 The reader's attention is
directed to all papers and docunents which are filed concurrently with
or previous to this specification in connection with this application
and whi ch are open to public inspecttd¥ With this speci ficati on,

and the contents of aJl such ers and docunent.s_are_lnco [

herein by referendEawings), na Be KFPTB?e‘ﬁ’g ng?‘m% G 58?{5%%# :%%rt%iﬁg

speci fication thé i smneydegyivalent conpinjliag pUrpose, WpLess @XPxegsly.

gr a\{v: ngszi, and/ grseéir-.r%&f é(fﬁ%rsﬁiaas OLb amhusRt had188s 3QxpedAss stated

i s¢l osed, may be conbined in any conmbi natiqn .. exce i i Qps

where at | east soﬂ%?%ﬁ“%ﬁﬁzheﬁggtgﬁﬁgure éa%ﬁ%&?&? §?qﬁ@eé$%m%ﬁgﬁgﬁﬁg 8

excl usi ve. 5 a generfiaciserdasurt etiuisiadent on simidazpfeptnresi on 35

(including any acconpanying clains, abstract and WO 97/ 03310

PCT/ GB96/ 01649 . . _ - . i ngs) ,
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accompanying claims, abstract and drawings), or to any
novel one, or any novel combination, of the steps of any

method or process so disclosed.



The invention is not restricted to the details of the f or egoi ng
enbodi nent(s). The invention extends to any novel one, or any novel
conbi nation, of the features 10 disclosed in this specification
(including any acconpanyi ng cl ai ms, abstract and draw ngs), or to
any novWO¥M33100r any novel conbination, of the steps RIT/GBI6/HI649
nmet hod or process so disclosed. WO 97/ 03310

PCT/ GB96/ 01649 - 18 - CLAI V5

1. A valve for controlling the passage of a fluid al ong a pipe
section, the valve conprising an obturator which 5 I ncludes a butt seal
regi.on for formng a butt seal between the obturator and the pipe
section, the butt seal regi-on having & dfirVed surface, the axis of
curvature of 3@#&§ﬁ?s arranged, in use, to extend transverse to the
axis of the pipe s 10 2. A val ve according to claim1, which
I ncl udes a force appl ying neans arranged to apply a force in a

d} rteﬁt i on t rangver %evaﬂvészraébﬁtﬁﬁlﬁhﬁg'éﬁw Q:a%}‘sagal ﬁlf aUreiedasatéage
0 e obturator. va ve 0 &laim
30 mine, geceigny o HE FEE0E L fo (il o beflur B8t ton |

wherein said Sea s a conve a
A val ve accordifhg tincdugegr ac ety éaailmrem@nelfpzzofommqu Buthuféeaﬂieal

region i ng! udesI an Whetseaénﬁ%&a&uffgﬁ@ the pipe Eectf?ﬂ,ah:\ﬂé Baeerskdy to
any preceding clai r ntr urface
PegddB' fhdin é&é,%d %S.—fggé tad e o O?:ai—ﬁétﬁré E

with a circul ar Cr0sS-Sec |o A" Vva
precedi ng cl aim Wﬁ@@gpnis arranged, in use, to extend transverse to the

“axis of the pipe section.

10
2. A valve according to claim 1, which includes a force
applying means arranged to apply a force in a direction
transverse to the axis of curvature of said curved surface
of the obturator.

15

3. A valve according to claim 1 or claim 2, wherein said
butt seal region has a convex sealing surface.

4. A valve according to any preceding claim, wherein
20 said butt seal region includes an arcuate sealing surface.

5. A valve according to any preceding claim, wherein
said butt seal region traverses a surface with a circular
cross—-section. ’

25
6. A valve according to any preceding claim, wherein
said curved surface has a substantially constant cross-
section along its extent.

30 7. A valve according to any of claims 1 to 5, wherein
~ said curved surface tapers along its extent.

8. A valve according to claim 7, wherein the butt seal
region includes first and second curved surfaces each of
35 which includes a respective axis of curvature which is

* C L M S *



sai d curved surf

its extent. 30 7.

said curved surf
to claim?7, wher

which is
PCT/ GB96/ 01649
use, to extend t

ein the butt seal region includes first and second
curved surfawes7essit of 35 which includes a respective axipgTRiBoGIeyRt Ur €
WD 97/ 03310
- 19 - arranged,
ransverse to the axis of the pi pe section.

ace has a substantially constant cross- section al ong

A val ve according to any of clains 1 to 5, wherein

ace tapers along its extent. 8. A val ve according

A val ve according to claim@8, wherein said first and 5 second curved

surfaces are tapered.

said first
surfaces. 10
sal d*butt seal r

and second curved surfaces X averse respective coni cal

11. A valve accordin Q any preceding claim wherein
%%%SPQ bransyensge £or ERe axis pof ghe| east

BFEANTed (o AnaHBRd §9

first and second pipe®dcuionwhi ch are nutual |y ort hogonal to one

anot her. 15
sai d butt seal r
obt ur at or.

sai d butt seab r
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12. A valve according to any preceding clain1 wherein

9.

in

"10. A valve according to claim8 or 9, wherein

e |on traverses | ess than 50% of the r?%ohery of the

M vadveeaget thh For 61aky & sthearip e»%ﬁl

irgkerRt n

egéﬁh&ldﬂ&@&dSsﬂﬂfﬁ‘@i aref thpered han 120 at the centre
of the obturator.

10. A valve according to claim 8 or 9, wherein said first
and second curved surfaces traverse respective conical
surfaces.

11. A valve according to any preceding claim, wherein
said butt seal region is arranged to apply a sealing force
in at least first and second directions which are mutually
‘orthogonal to one another.

12, A valve according to any preceding claim, wherein
said butt seal region traverses less than 50% of the
periphery of the obturator.

13. A valve according to any preceding claim, wherein
said butt seal region subtends an angle of less than 120°
at the centre of the obturator.

14. A valve according to any preceding claim, wherein
said obturator includes a second sealing region which is
arranged to apply a sealing force in a direction
substantially parallel to the axis of the pipe.

15. A method of controlling the passage of.fluid along a
pipe section, the method comprising using a valve
according to claims 1 to 14.

16. An obturator for a valve for controlling the passage
of fluid along a pipe section having an axis, the
obturator including a butt seal region having a curved
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14. A valve according to any preceding claim wherein 25 said obturator

i ncl udes a second sealing region which is arranged to apply a sealing
force in a direction substantially parallel to the axis of the pipe.
15. A method of controlling the passage of fluid along a 30 pipe section,
the nethod cWO9%838g using a valve accordi ng to cl agrcHesiofsed 4.
16. An obturator for a valve for controlling the passage of fluid

al ong a pi pe section having an axis, the 35 obturator including a butt
seal region having a curved WO 97/ 03310

PCT/ GB96/ 01649 - 20 - surf ace,
the axis of curvature of which is arranged, in use, to extend

transverse to the axis of the pipe section. = 2
surface, the axis of curvature of which is arranged, in
use, to extend transverse to the axis of the pipe section.
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