WD 2012/ 059758PCT/ GB2011/ 052133 1 VALVE SEAT, VALVE W TH SEAT AND METHOD OF
FI TTI NG SEAT TO VALVE Description 5Field of the Invention The present

i nvent i orwoebetoss7s80 a val ve, especially a val ve suit ablpeTiaB20pig3eis3nes,
and nore particularly pipeline used for the transportation of oil and gas.
The present invention covers the valve itself, and a nethod for 10fitting

the valve into a pipeline. Background of the Invention Val ves are
useful conponents in the control of quid flow and allow the 15fluids to
be redirected_the_flowrate to be_c or_the uid bl ocked entirely

from f1 ow/AEVE SEAT, V&WFg\MTﬂu%%ATMB THQH QEsF'TJ"%‘éﬁENt WHYALWVE ) ve

used is the so called gate valve. These generally conprise a fluid inlet, a
fluid outlet, and 20a noveabl e nenber or gate depl oyed there between. The
gate can be selectively noved between the fluid inlets and fluid outlets to
progressi vel )4igs miﬁ and then bl ock fluid conmmunication of the two.

Oten, the gate e provided with an aperture, and it is the novenent of
the aperture which is key to the control of fluid flow, as it may be noved
directly 25b en.the fluid inlet and fluid outlet to provide a fully open
posi ti or, anﬁ%ﬁggﬂ&&‘—@@t&out of line with the fluid inlet and fluid
outlet to steadily decrease fluid flow, to eventually bei ng noved

conpletely out of line with the two to fully block the fluid flow by
provi di ng a J&erpresenidnviention nedates o @ Valietespadiatly aivalvsusyitable for

pipelines, and more particularly pipeline used for the transportation of oil
and gas. The present invention covers the valve itself, and a method for
10 fitting the valve into a pipeline.

Background of the Invention

Valves are useful components in the control of fluid flow, and allow the
15 fluids to be redirected, the flow-rate to be changed or the fluid blocked

entirely from flowing.

In oil and gas pipeline applications, a common type of valve used is the so
called gate valve. These generally comprise a fluid inlet, a fluid outlet, and

20 a moveable member or gate deployed there between. The gate can be
selectively moved between the fluid inlets and fluid outlets to progressively
decrease and then block fluid communication of the two. Often, the gate
may be provided with an aperture, and it is the movement of the aperture
which is key to the control of fluid flow, as it may be moved directly

25 between the fluid inlet and fluid outlet to provide a fully open position, and
progressively out of line with the fluid inlet and fluid outlet to steadily
decrease fluid flow, to eventually being moved completely out of line with
the two to fully block the fluid flow by providing a barrier between the fluid
inlet and fluid outlet.

30



2 Val ves and pipelines of the type under consideration will be formed from
several conponents joined to one another by suitable neans, for exanple
bei ng bolwedomoswesBded t oget her. These joins provide a poTaiH211/05Y130f

| eakages being found within an operational system 5 A valve will typically
conprise a valve body, a noveable gate offen connected to a control neans
via rod, and a pair of valve seats. The | ve seats are generally annul ar
and are placed within enlarged di aneter portions of the through-bore of the
val ve body, one valve seat being 10provided on the fluid inlet and the

ot her valve seat located on the fluid outlet side of the gate, and the

t hr ough- bor e \@lvashand pipeinéo df/theetgde nodenegndidemationwill belfoenedibr eads to a
flange that connects to a corresponding EL e for fluid trapsport. 15In oi

and gas pi pelSPNE2hERMPERENSHSNEAHR N 'lPB_( S@'&@‘?éﬂ‘@%ﬁ% rfXaEMRG at ed
pressures angstig Lt)&fﬁbeérf‘\fvérd%%-to Brt Wﬁe@@fcﬁn% Prd\fibé‘af Bl‘bilgk gped position,

the fluid inlet plpe w contihue to supp urd and therefore apply a
pressure to féakageb\eingtondSiitige anmeperalioreal ggsienand val ve seat have to be
separat% conponents to allow for the relative novenent of the two, an

20i nper fect seal may be at the junction of the two allow ng for undesirable

| eakage. Thi g\ {#e&agetyprall|comprzelelsRemodq! ¥ ensrablagdtesitere gate, and
t hen between val ve seat and pi pe and/or val ve seat and val ve body, and out

of the val ve consested tas eontrol sreaNsULA yodiranska paisiol vglveseathe Tpeveivs al | y

hocar dous neUER, 96 ARG ShE 95, S ARBRSH S BRePREARABLL o

sol uti ons exi '€~ use of

el astoneri c peaichsadf thees@ughisire @fshe Fhlas o bite veRkbSerpelng conpressed
bet ween conponents where Ieakfleges are likely to occur, and their tendency
A

to bi aslCagai PERVigeR RNdBFPLIFERtES anAdhe aler wiva seatilpeated o thediiey are not
wi thout thei r, feaNRadt hegafloWRYthe tBUERDORE BRthd FaIPEbbEY leading

away from each valve seat leads to a flange that connects to a

corresponding pipe for fluid transport.

15 In oil and gas pipeline applications, the fluids will generally be at elevated
pressures and/or temperatures. When the gate is in a fully closed
position, the fluid inlet pipe will continue to supply fluid and therefore apply
a pressure to the valve gate. Since the valve gate and valve seat have to
be separate components to allow for the relative movement of the two, an

20 imperfect seal may be at the junction of the two allowing for undesirable
leakage. This leakage may flow up between valve seat and valve gate,
and then between valve seat and pipe and/or valve seat and valve body,
and out of the valve itself. This is obviously undesirable given the
potentially hazardous nature of the fluid being transported.

25
Several prior art solutions exist to mitigate this problem. The first is simple
use of elastomeric seals at these junctions. Elastomeric seals may be
compressed between components where leakages are likely to occur, and
their tendency to bias against both components increases seal efficiency.

30 They are not without their drawback too however, as they tend to perish



3 and require replacenent, and also limt working fluid tenperature and
pressures within the pipeline systens. Typically, non-netallic such as

el astonerwo 2041537584 | | [imt the working tenperature toPab@R208%552133] si us.
5Anot her is the use of a biasing neans, usually a netallic seal ring

| ocat ed between the val ve body and a rear,face of the valve seat, to bias
the val ve seat against the valve gate. However, non-netallic radial seals
are still required to seal the valve at the junction between the val ve seat
and the valve body to mtigate | eakage. However, this brings the

di sadvant ages 10associated with the use of non-netallic seals described
above. Summramdo*équiherémaeem'enn andcatsw dmitgvdriing fiuid s¢mperaeerte arfd t he present
invention there is ro i 5va|v sea r| Si n&] Yal ve seat body and
b asi ng dedTesiTed B TBILEe odRe DS Beng YRR s A AUy BEve con
body. By | nt egistbmietic Webls \DiﬂluHﬂ%"e%é?fR f RAIDIBRAE 16 Sodui S8a Beksren sai d
bi asi ng devi ce and val ve seat body, said join being ac |eved y such
attachrrent rret hods as wel ding, or indeed being integrally cast or machined

as a si i wel di 20t echni que be t, frictjio arc,
aser - & ect AsUtsr e LSe O ARiASIG FiEAnY. s B A GreiBRe seeliid 2ofsb e

sui tabl e for bebRedt Bfeevdive body Bhaferep fycd 6ﬁth'é'v%$\ré1§eé’cet6 s.gsarm@vmbve seat
body are wel ded together, but” may alternatively be formed froma single

metal wor kpi s€8t pgainshiheugivergater dloweyerpneasedtalicrrdigssealsiarastly, casting
o 1orging.  PLELELPN %! BaSh W FIRELGS oEOBEA %A S bl tha TR ©

preferably an Spri
valve body to mitigate leakage. However, this brings the disadvantages

10 associated with the use of non-metallic seals described above.

Summary of the Invention

According to a first aspect of the present invention there is provided a
15 valve seat comprising a valve seat body and a biasing device, the biasing
device being integral with the valve seat body. By integral it will be
understood that there is a join between said biasing device and valve seat
body, said join being achieved by such attachment methods as welding, or
indeed being integrally cast or machined as a single piece. The welding
20 technique may be spot, frictional, arc, laser, electron beam, resistance,

flash, or any other technique deemed suitable for the process.
Preferably the biasing device and valve seat body are welded together,
but may alternatively be formed from a single metal workpiece put through

25 a forming process such as machining, casting or forging.

Preferably said biasing device comprises a spring, more preferably an

annular spring.

30 Preferably said biasing device comprises an annular sigmoidal spring.



Preferably said annul ar signoidal spring is provided with at |east one
substantially circular chanfer between two perpendi cul arly connected
sect i ons whepeal9758Pr ef erably all perpendi cul arly conneeC@GBectisorsg of the
si gnoi dal spring are connected via substantially circular chanfers.
Preferably a chanfer is provided between ﬁg external side wall and an end
face of the valve seat, nore preferably t chanfers are provided at 10both
end faces and the external side wall of said valve seat. Preferably the
val ve seat conprises a netal. Mre preferably a netal selected fromthe
group consisting of the group of stainless steel and | NCONEL (Trade Mark).
Preferably tReefendMe saehanmuadysifomdided springlisigesvided with @t leasboogect i ng
abutment. This radi.allz.ﬁcprorj Cti%? abut rent woul d be c&ggerabl ewith a

ircula

shoul der pr ofHRE@NHRY RIS OePUEEE VAR RETRERNCUF ALY RUGARA of t he
bi asi ng devi gactidhEfrady y the abutnment is annular, disposed around the

val ve seat. Preferably the abutnment is fornmed froma separate ring and
groove arrangenent. More preferably the ring is separate fromthe val ve
seat 25hody a.second

d.is fornmed framt senm -ci,rcles. or di ng.
aepect of 1 hETEleeSka s e Gt h epanra s sgsToeno b Pt By = val ve
body and at IgpasbnRE@ed M/ SusRabtiAGHcdidtEhbffars. i rst aspect of the present
invention. 5 Preferably the valve 'further includes a val ve gate,

sel ectively novable froma closed position, where fluid conmunication

communi cat | of P aA D ool bR @R PR Ul efBmd St B an e gare and

val ve seat cepg&aéd ef the Yalvesaatyeictb-grefeeadlly twedhamfeR avetgrevidatee. Thi s
netal -to-netal seal would advantageously be fornmed in both the open and

cl osed bsi t PoHsendreasrNdths exiedal sideswrall 9bsaid ypvePadtt hout the need for
further sealing neans

Preferably the valve seat comprises a metal. More preferably a metal
selected from the group consisting of the group of stainless steel and
INCONEL (Trade Mark).

15
Preferably the valve seat body further includes a radially projecting
abutment. This radially projecting abutment would be cooperable with a
shoulder provided within a suitable valve and limit compression of the
biasing device.

20

Preferably the abutment is annular, disposed around the valve seat.

Preferably the abutment is formed from a separate ring and groove
arrangement. More preferably the ring is separate from the valve seat

25 body and is formed from two semi-circles.

According to a second aspect of the present invention there is provided a
valve including a valve body and at least one valve seat according to a
first aspect of the present invention.

30



10such as el astoneric seals. Preferably the valve includes a biasing device
shoul der cooperable with the biasing device of the at |east one val ve seat.
Pr ef er ablwot2he/d5p®s8i ng devi ce shoul der is annul ar, and ecoB2at1ds2188t h t he
annul ar bi asi ng 15devi ce. Preferably the val ve includes an abut nment

shoul der cooperable with the radially pr o#ecti ng abutnment of the at | east
one val ve seat. Preferably the abutnent shoulder is annular, and cooperates
with an annul ar radially 20projecting abutnent. Preferably the abutnent
shoul der and the radially projecting abutnment cooperate to limt
conpressi on of the biasing device against the biasing device shoulder. In
use, the bi afirefpratelyitioe valwelfdrtaduinclubes la vavangatie eeleetivélymoovatde first,

upon conpression of the biasing device through application of a fluid

o easur 6 r es T ARSI, AHATC MM TR BRC B DRORIVEISpoi nt woul ¢
be reached WagsehN® ?@6?@!1 :pbsﬁibﬁl, FRbr BuiBRENRDRICERMY "tr%u@ﬁ%@%'me”t

shoul der, mtigating further conpression of the biasing device. 6

Accor di ng toisalldwedl aspect of the present invention there is provided a

pi pel i neq including at | east one val ve according to the second aspect of the
present 1 nvention. 5 According to a fourth aspect of the present invention

there i s proyrdrfasy ks Dakeqfaté ahtivatiedsemtlcveperas té forth X ahatal-tcsai d val ve
seat conprising a valve seat” body, a biasing device integral with the valve

seat body, amelabsesivéthimtharedive addisametardatmeialiseaigyoulte val ve i ncl udi ng

The st ops. of “RuPEarpys Rt Brflei BYuf 6 Gy bk prdfoRB A% M act ng t ne

renovabl e abwigued providdeflettive sdalihgeiithduousd nged &srduftbér sedlingahegng he val ve
seat within the valve such that the biasing device abuts the biasing device

shoul def0 |t spsh geslastamiesictseals -t he abut nent woul d be a short distance from

Preferably the valve includes a biasing device shoulder cooperable with
the biasing device of the at least one valve seat. Preferably the biasing
device shoulder is annular, and cooperates with the annular biasing

15 device.

Preferably the valve includes an abutment shoulder cooperable with the
radially projecting abutment of the at least one valve seat. Preferably the
abutment shoulder is annular, and cooperates with an annular radially

20 projecting abutment.

Preferably the abutment shoulder and the radially projecting abutment
cooperate to limit compression of the biasing device against the biasing
device shoulder. In use, the biasing device would abut the biasing device
25 shoulder first, upon compression of the biasing device through application
of a fluid pressure resulting from the valve being in a closed position, a
point would be reached where the radially projecting abutment abutted the
abutment shoulder, mitigating further compression of the biasing device.

30 Preferably the valve seat is welded to the valve body.



15ful | abutnment with the abutnment shoul der, that short distance defining a
conpression limt for the biasing device. Brief description of the draw ngs
20Ref er erwo 20i2d59158W be nmade, by way of exanple only, t@ecCrigB2atsrBanyi ng
drawings, in which: Fig. 1 is a side sectional view of a valve seat
according to a first aspect of the prese Invention; 25 7 Fig. 3is a
pl an view of a valve according to a second aspect of the present invention;
Fig. 4 is a side elevation of the valve of Fig. 3; 5 Fig. 5is an end
el evation of the valve of Fig. 3; Fig. 6 is sectional side elevation of the
valve of Fig. 3; 10Fig. 7 is a detail view of portion BB highlighted in
Fig. 6; Fig. 8 is an end elevation of a stop-ring of the valve of Fig. 3;
and According to a third aspect of the present invention there is provided a

pipeline including at least one valve according to the second aspect of the

present invention.

According to a fourth aspect of the present invention there is provided a
method of fitting a valve seat to a valve, said valve seat comprising a valve
seat body, a biasing device integral with the valve seat body, a removable
abutment and abutment housing; the valve including an abutment

10 shoulder and a biasing device shoulder, the method comprising the steps
of partially placing the valve seat within the valve, placing the removable
abutment within the abutment housing, and fully placing the valve seat
within the valve such that the biasing device abuts the biasing device
shoulder. It is preferable that the abutment would be a short distance from

15 full abutment with the abutment shoulder, that short distance defining a

compression limit for the biasing device.

Brief description of the drawings

20 Reference will now be made, by way of example only, to the

accompanying drawings, in which:

Fig. 1 is a side sectional view of a valve seat according to a first aspect of

the present invention;
25

Fig. 2 is side sectional detail view of the biasing device of the valve seat of
Fig. 1;



Fig. 9 is a part section side elevation of the stop-ring of Fig. 8. 15
Detail ed description of the preferred enbodi nents A val ve seat 10 forned of
met al sucwWoas12saisal ess steel or | CON EL (Trade Mark) aecorgBng/ase138he
first aspect of the present invention is shown in 20cross- section in Fig.
1. It conprises a valve seat body 12 and.f bi asi ng device 14. The two parts
are fornmed integrally, in this case manufiactured by formng the parts
separately, before welding the valve seat body 12 permanently to the

bi asi ng device 14. Alternatively, the valve seat body 12 and the biasing
device 14 can be manufactured fromone piece of 25netal. The val ve seat
body 12, and Hiy. 3istaepkinonew lod anadlweaseatingXtoid setdnd aspeptoetra present
cylindrical, and.includes an outer sidewall 16 and a front end face 18. The
sidewal | 16 dWP"WRA: face 18 are connected via a chanfered 8 shoul der 20.

D sposed approxi mately hal f-way along the sidewall 16 is a circunferenti al
groove 22, which extends around the exterior surface of the valve seat 10,
and di sposed Fig 4isH aide gievagondifdoe aalvieoftHig. 3om nant central axis 10a of
the val ve seat 10. 5 The biasing device 14 conprises a generally annul ar

si gnoi d spring, further detail of which can be viewed in Fig. 2. The

bi asi ng devi <F$%.154isi§1 &Rd BRYatibABF end V4156 oRPiyllzar portion 24, connected
through a first web section 26 to a second annul ar portion 28, which in
turn connects through 10a second web section 30 to a third annul ar portion

por i on 34 anda BT RsIels e oY I FaRERI ERE R T < e cection 26

and second web section 30 attach to the second annul ar portion 28,

15respecti veIFy, at inner and outer radial extrenmes, thus formng a signoid
10 Ig. 7 is a detail view of portion BB highlighted in Fig. 6;

Fig. 8 is an end elevation of a stop-ring of the valve of Fig. 3; and

Fig. 9 is a part section side elevation of the stop-ring of Fig. 8.

15

Detailed description of the preferred embodiments

A valve seat 10 formed of metal such as stainless steel or ICONEL (Trade
Mark) according to the first aspect of the present invention is shown in

20 cross- section in Fig. 1. It comprises a valve seat body 12 and a biasing
device 14. The two parts are formed integrally, in this case manufactured
by forming the parts separately, before welding the valve seat body 12
permanently to the biasing device 14. Alternatively, the valve seat body
12 and the biasing device 14 can be manufactured from one piece of

25 metal.

The valve seat body 12, and by extension the valve seat 10 itself, is
generally cylindrical, and includes an outer sidewall 16 and a front end
face 18. The sidewall 16 and end face 18 are connected via a chamfered



cross-section. The various sections are contiguous and the connecting
surfaces of respective sections and webs are circularly chanfered on the

i nner surwacer/tshesseof . This chanfering mtigates streseCt@BRensat3B0oN

poi nts which could lead to an undesirabl e permanent plastic deformation
200f the biasing device. On the outer suggzace second of the join between
web section 30 to third annular portion is a further chanfer 33. Turning
to Figs. 3 to 5, various external views of a valve 100 according to a
second aspect of the present invention are shown. In Fig. 3, inner
25portions of two valve seats 10 can be viewed. The val ve 100 conprises a
val ve body 1G@Roliden20. @ispesenl amrohunaaxte%aélﬁWey%lmtgamle sidew&IONEls 6 Tr ade

Mark). The valve od 102 i s bstantially a conij frustum wth the
Lo T ace b aahtiahronte 3. Wb ande Stay oS GTor A ERe S ng

rounded, andy Oé‘l%ts%?tﬁg ér'it?d b¥&d w?a?ilé?ﬁé"@ér‘ %ﬁ@}ﬁr%@hébf)%é}{t chant er.

The opposite, arger ace s a top connectio | ange 108, wth a top
aperture 1locdetrak@dst1ﬂem|tme va1Ne seal ¥8. si dewal | 106 connects to the top
connectie,.)on flange 108 via a square chanfer. 5 Extending radially outward
fromthe val ve sidewall 106, on opposite sides thereof, are two pipe inlets

112. The pi pghenigséifg %I%%lc,%amc@rﬂﬂﬂ%é algenetaFy WMIQ@@IJ&“ apasg, 114. The
connection pl anes of e connection flanges 114 are perpendicular to

t he connecti cwrtfpﬂradeéalbﬂf WE@ﬂtm b®viemescinifdg. 41 Ahgdiasisy devieh 14 ipe

connection f centre. Fig.

6 is a sectllf al é ﬁé\/%ﬁﬁg% %Pp[f%r{ EA (FO\Pe%?E%P@ﬁ% n%%h;[te or detail.

The val ve bocéxécﬂ@?zea@ atstyceﬁdtam@aarqﬁmmg&t\hﬁrcaiiﬁ:tum doPineby ttirdugh Whi ch
10 a second web section 30 to a third annular portion 32.

Being integrally formed with the valve seat body 12, the first annular
portion 24 and valve seat body 12 are contiguous. The first web section
26 and second web section 30 attach to the second annular portion 28,

15 respectively, at inner and outer radial extremes, thus forming a sigmoid
cross-section. The various sections are contiguous and the connecting
surfaces of respective sections and webs are circularly chamfered on the
inner surfaces thereof. This chamfering mitigates stress concentration
points which could lead to an undesirable permanent plastic deformation

20 of the biasing device. On the outer surface second of the join between
web section 30 to third annular portion 32 is a further chamfer 33 .

Turning to Figs. 3 to 5, various external views of a valve 100 according to
a second aspect of the present invention are shown. In Fig. 3, inner
25 portions of two valve seats 10 can be viewed.

The valve 100 comprises a valve body 102 formed of metal such as
stainless steel or ICONEL (Trade Mark). The valve body 102 is
substantially a conical frustum, with the smaller face (and bottom 104 of

30 the valve body 102) of which being rounded, and connected to the valve



15extends fromthe top aperture 108 down into the val ve body 102 towards
the bottom 104 but termnating before intersection therew th. Perpendicul ar
to said twp2bmvE97588 are two pipe inlet bores 120, whi cirCEGBad/(5e1B3m
respective pipe inlet apertures 116 towards the opposite pipe inlet
aperture. The two pipe inlet bores 120 intercept the top bore 118, 20with a
direct path being fornmed between the two pipe inlet bores 120. The top bore
118 extends somewhat bel ow the intersection of the two pipe inlet bores
120, and thus a generally cruciformchanber is formed, albeit that only
three of the four prongs of the cruciform chanber conmuni cate externally of
t he val ve f10%jderx$iraﬁlf‘t@ﬁro]viboareir(flu],@rl (&Tmrt;f@ir.pé'hbrdpfpiosge,rIﬁBgeTZchbaéfirMs dhe
junction o ach of the pipe jnlet bores 120 and the to or.e 8, two
greater di antPRFORMRIIOAS AN 1S ¥fithedy tor,aRe -erAind%fH“tﬁ‘ﬂptH@Fe"iQ &nd a

bi asi ng devi ¢gshaubWar 186 tonfie@hb % W &irietfioRah§e 1loBRiRaIGUENS Lhr ough
to the pipe inlet bore 120, the stop-ring shoulder 122 is first and 30has
the greater @hamderer of the two, followed by the biasing device 10

shoul der5 124, with the |l esser dianeter of the two. Thus, two "steps" are
fornmed, *“decreasing in diameter to the diameter of the pipe inlet

through-bore E&?&ﬁdiﬁ%%tﬂﬁﬂs)ﬁguﬂ«ﬂa?d NP RV V4106 sRRAWBIETDE, @R dppositd Kidend the

stop-ring shoul der . 5 A valve seat 10 accordi nzg; to the first aspect of
t he present ithereat.iase twe pirgintsted 13t Theepipantietsohl Heaokeannee to Pireore 118

9 adly L1<0R e . e
dovi oo shoul SaTnGuTEH et PH T nncdbPGbRBSEr (edTBh BonfeddlE. o, 5 "Phe
bi asi ng devi glangds Htgelré petpurtiiculan @hthe donheslidrdpr@efofthé socr eated, with

the third annular portion 32 abutting the term nati ngI portion of the
bi asi ng Hevi €ensaglianitanae2k0@nEach pipaceryiatyondianee 114 definesupieg in its in

use posi ti on g, Hdturker eSSt @efld.n mor €

Fig. 6 is a sectional side elevation of the valve 100 showing interior detail.
The valve body 102 has three bores defined therein: a top bore 118 which

15 extends from the top aperture 108 down into the valve body 102 towards
the bottom 104 but terminating before intersection therewith.
Perpendicular to said top bore 118 are two pipe inlet bores 120, which
extend from respective pipe inlet apertures 116 towards the opposite pipe
inlet aperture. The two pipe inlet bores 120 intercept the top bore 118,

20 with a direct path being formed between the two pipe inlet bores 120. The
top bore 118 extends somewhat below the intersection of the two pipe
inlet bores 120, and thus a generally cruciform chamber is formed, albeit
that only three of the four prongs of the cruciform chamber communicate
externally of the valve 102, via top bore 118 and pipe inlet bores 120.

25
At the junction of each of the pipe inlet bores 120 and the top bore 118,
two greater diameter shoulders are formed: a stop-ring shoulder 122 and a
biasing device shoulder 124. From the direction of the top bore 118
through to the pipe inlet bore 120, the stop-ring shoulder 122 is first and

30 has the greater diameter of the two, followed by the biasing device



15detail subsequently A stop-ring 126 is al so provided. The stop-ring 126
is annular with an L-shaped profile, having a greater thickness section
126a and wo=neldsers8t hi ckness section 126b. The external pdiraambavosef3zbot h of
these sections is 20identical, but the inner dianeter of the greater

t hi ckness section 126a is |less than that .of the smaller thickness section
126b. A stop-ring lip 126¢c is therefore agfined. Further detail of the
stop-ring 126 is shown in Figs. 8 & 9. The stop-ring 126 is forned in two
hal ves, being two substantially identical sem -circles. 25 During |ocation
of the valve seat 10, it is inserted into the valve 100 via the top
aperture 108 shodides 124 awitd tipaldsisal Hiametehothehteol urtats, two betepsearet he pi pe
inlet bore 120 and the top bore 118. anfer 33 aids jn thi | acenment. One
ol £ of t he SR degemag § iEie e iadba i Deied of He pamBRbBLBHS I th 1 he
stop-ring |i bey iMiAE A ' ti ove 22.
Thelor ol haetel %&?%ﬁgarﬁ*ze‘%‘q?? ¥ihVided 9§Fvgiifg’§ﬁr?ﬁi1ﬁa%”hdeﬂ“§tﬁ2§ hal f of
t he circunf eriggtsha@uldprd@2e 22. The val ve seat 10 is then pushed toward and

into the pipe inlet bore 120. 5As shown in Fig. 7, the stop-ring lip 126¢
is deployed within the circunferential groove 22, wth the smaller

thi ckness seq(fge 53601 O atasrdiRploovedirsasedsof the fesshtnavaimidree 14 end of
the val ve seat 10. The stop-ring 126 is deployed within the stop-ring

shoul der 122 deglayedjiihe ncdna belweenthe top kaoral 1 1eranchparhekhesepei on 126
stands pr OUdirﬂ%t 6&% J1%erm' nating portion of the stop-ring shoul der 122 by
a short distance: ﬁerefore, there is a small gap between the end face of
the smal |l er thickness section 126 and the term nating portion of the

stop-riﬁ)g shoul der 122. This I%ap,wi,I | be typically in the ranﬂe of about

0.1to® SWmThGéB@ﬁrol‘ij'ﬁg‘%@f Qfdhe bimsing devics Shﬁé|d@tﬂi136 @Ay gty | ng

t ol er ances. ; J - - S?s‘é'fF I Ny ce by

wel di ng cornéfe%tgﬁghﬁﬁg @ﬁ?@%‘éﬂ]—étg%rréeﬂﬁg b?‘%elﬁ@gﬁglgl%éalt 0 oslécjggilr]ltgr 150 of

t he t hr ough- Ibot slidifhg fihis grepted, niitetthbdnied 2@80ular portoe, 3Aaluitinghe val ve

? gtpuat or (nOtter?nqggﬁrzg \sgrl%iloﬂ ol%?hg Tbtla‘ﬁj}s,(l:nhgege\t/ige tsngultdgpﬁzf otnrcl:g tP}lg Ya%inlgoo via the
device 14 is located in its in use position as will be described in more

15 detail subsequently

A stop-ring 126 is also provided. The stop-ring 126 is annular with an L-
shaped profile, having a greater thickness section 126a and a smaller
thickness section 126b. The external diameter of both of these sections is

20 identical, but the inner diameter of the greater thickness section 126a is
less than that of the smaller thickness section 126b. A stop-ring lip 126¢ is
therefore defined. Further detail of the stop-ring 126 is shown in Figs. 8 &
9. The stop-ring 126 is formed in two halves, being two substantially
identical semi-circles.

25
During location of the valve seat 10, it is inserted into the valve 100 via the
top aperture 108 and is placed partially within the junction between the
pipe inlet bore 120 and the top bore 118. Chamfer 33 aids in this
placement. One half of the stop-ring 126 is then placed around the valve

30 seat with the stop-ring lip 126¢ being placed within the circumferential



20connection flange 108. A valve gate (not shown) typically formed froma
nmetal such as stainless steel or | CONEL (Trade Mark) woul d extend down

t hrough twe 20opsbse 118, and be | ocated between the tweCpigBeoimiset33bores
120 and val ve seats 10. A tight, but sliding fit, between valve gate and
val ve seats 10 is preferred, such that tai bi asing device 14 is in sone
25conpression. The valve gate is selectively novable and may be provi ded
with a valve gate aperture (not shown) to allow for control of the extent
of fluid comunication between the two pipe inlet bores 120. Alternatively,
the 30val ve gate nay be a largely solid nenber with the end thereof passing
12 between t \gro@iep22. hetother fesf S1B0-ramyd! 2@ isveimiledy sockied witbonthealthehe

extent of fl m’runl ca In an en, position, the valve e woul d be
ot 5 bost t1 offalhid %epﬁ@raﬁﬁr%n%%@mwﬁ@?mﬁnw%vee 8 Wy aahen Pesteq bet ween

the two pi peté\%r‘%far*}tp eg@r]qey%p.@e@@at s 10, allowing fluid
conmuni cati on bet vveen | ustration purposes fromthe
per spective of Figs. 6and7 it will be assuned that the fluid is flow ng

fromlef to right net ressy I St that direction. In any
event, the emm |l'J'Qe tg@é‘@ﬁ &C éieé)flﬂy 'iIﬂ%' Nd¢pr essed agai nst
the respect I ‘éﬁ*cu%eﬁﬁal@@oﬁ@?@ With \ige §ﬁ%lﬂéﬂtrﬁé1@1e%§%"ebﬁér$1266'b%idg by the
bi asing force provided by the bi asi ng device 14, and thus a netal-to-netal

seal is providgepyeadownedsaibeiadng sleyisesi4 eed @éthﬁevaiye Aeei Hy fThe gate

aper ture out of, 130Gkl QoI BE il bd YBp RS SioRES £IRaRbEE e | ab! e

end face of the smaller thickness section 126 stands proud of the

10 terminating portion of the stop-ring shoulder 122 by a short distance.
Therefore, there is a small gap between the end face of the smaller
thickness section 126 and the terminating portion of the stop-ring shoulder
122. This gap will be typically in the range of about 0.1 to 0.3mm,
depending on various factors including manufacturing tolerances.

15
The valve seat 10 is then permanently secured in place by welding corner
15 on the through-bore of the valve seat 10 to corner 150 of the through-
bore of the pipe inlet bore 120. In use, a suitable valve actuator (not
shown) would be attached to the top of the valve 100 via the top

20 connection flange 108. A valve gate (not shown) typically formed from a
metal such as stainless steel or ICONEL (Trade Mark) would extend down
through the top bore 118, and be located between the two pipe inlet bores
120 and valve seats 10. A tight, but sliding fit, between valve gate and
valve seats 10 is preferred, such that the biasing device 14 is in some

25 compression.

The valve gate is selectively movable and may be provided with a valve
gate aperture (not shown) to allow for control of the extent of fluid
communication between the two pipe inlet bores 120. Alternatively, the

30 valve gate may be a largely solid member with the end thereof passing



decreases before becom ng zero, when the valve is fully closed. Since there
is still an upstream pressure acting upon the fluid, the fluid entering the
val ve 100wbnorwvashzssl eft hand pi pe inlet bore 120 t hrougirCrleB2bHids213and

val ve seat 10, will exert a force upon the valve gate as a result of the
fluid 20pressure. In this enbodi nent, thq vari ous conponents are netal, so
there is a limted but appreciable resilignce in the various conponents.
Thus, the valve gate pushes against the right hand val ve seat 10 (see Fig.
7) via the end face 18. 25Again, being a netal with a limted but
appreci abl e resilience and because of the resilience of the biasing device
14, the thir debneen wo pipetiniet bdPen120 had viaba saptsiddito eohtrolnihiel extentf or ced
further agaigﬁ the termnating portion of the biasing device shoul der 124,
and the bi asi QUG@¥VE@UTE M further conpress. 13 As the biasing device
14 is being conpressed, the smaller thickness section 126b of the stop-ring
126 noves towards the stop-ring shoul der 122, eventually being in abutnment
with it. At tiias gpenrpgsitidre tié valtemats sould be ahatpasiicagaherst thegdtet he

reaction force of the pjasing device 14 acting,k6 5agai nst .the biasi devi ce
Shoul der 124 SBRgUrs op ELES PaHIoVE dreeh pREVETTISS TRog JeCeRiesg Doai net
the stop-ringnahaWegsatd A2, aRbWHg U cokPRufiEabNEEwWeenahe BVBATFRF t hi ckness
and its design does not, in contrast to the biasing device 14, lend itself

to addi ng f uiltustretior gurpasesdrar the perspestive of higs. fENed” i ihwillee mat er i al

bi asi nj_devi 2eoaed HagPRER B AlvAe ST o dteg p (R RS TECsi ng

device 14 is exiiaindeat biyedtlon. Shamyrévemt RE exlirdntiged he dfteaphniang shoul der
122. Since valve seat body 12 and bi asing device 14 are integral, and a

15corrpl1& e sé‘&ﬁt 1Q ineQMpRsges\AgeHSt ke (RSMGCHYR \Wé"@rpftthé Q@Eﬁ Melve15 of the
bi asi ng dovi e T et iRl B7 ebBI ol b A el o1 te 1 he
t hr ough- bor e delvicehie!, tand thupe matadto-bustalssel? s pmvidexb t han prior art
solutions. Further, elastoneric seals are not required at any point in
As the actuator closes the valve by moving the gate aperture out of
15 position, the effective cross-sectional area available for fluid flow
decreases before becoming zero, when the valve is fully closed. Since
there is still an upstream pressure acting upon the fluid, the fluid entering
the valve 100 from the left hand pipe inlet bore 120 through the left hand
valve seat 10, will exert a force upon the valve gate as a result of the fluid
20 pressure. In this embodiment, the various components are metal, so there
is a limited but appreciable resilience in the various components. Thus,
the valve gate pushes against the right hand valve seat 10 (see Fig. 7) via
the end face 18.

25 Again, being a metal with a limited but appreciable resilience and because
of the resilience of the biasing device 14, the third annular portion 32 of
the biasing device 14 will be forced further against the terminating portion
of the biasing device shoulder 124, and the biasing device 14 will further
compress.

30



20communi cation with through-bore fluid within the valve 100, elim nating

t he di sadvant ages associated with their use. Mdifications and inprovenents
can be newio 20/ashssenbodi nents herein before descri bed WCTHGBI11dSPESBt i Ng
fromthe scope of the invention. 25 For exanple, instead of a two-piece
stop-ring, the stop-ring may be forned iq one piece, perhaps with a gap
provided at a point on the circunference ?o aid mani pul ation and fitting.
Further, the stop-ring and groove arrangenent nay be replaced with an
integral lip extending radially 30fromthe valve seat body 12. 14 The

bi asi ng devi ce need not be signoidal, but may be a sinpler or nore conpl ex
arrangenent , Asaohediasing eegicg-ihigfmihgeompoessed; thedshaller thickneseel or | CONEL

(Trade Mark) materi be repl a with alo rade ferro or indeed
hon-  er f ous) SREIGH 280 P SePTHIS GAk MoEs GO e Suoh T EORGHBF ade,
corrosion regpst é@éntl]ﬁr‘il%béing% aMBitrheRSwiAR. %@@W@’bdirﬂt[‘%ﬂlﬂ&&)ac streUsI Ng a

ri sing stemindi cator arrangenent that would typically at to the

val ve 100 vi és actingragansl botb tke adactiondopneeaidhe Liasieg devicerteyaciingo be mat ed
to a rotary actuatqr driving a non-risSi stem In this way netal to
et al sdn o BRei R e b Tk e Lo e radBbTatondRidte ore
normal risingingtem Q(Etrn@f‘é{ﬁmtthe Isfog-Nhg§ shedideh@2p0iSimdd e $tBPLIngt enper at ure
ceiling at which 15the val ve 100 can operate nmay be further increased. Wth
no non- met al 1i26 is of greater thickness and its design does not, in contrast to the

biasing device 14, lend itself to adding further resilience to itself over that

found in the material itself, the stop-ring 126 acts as a limiter to the

10 compression of the biasing device 14. In other words, further compression
of the biasing device 14 is retarded by the stop-ring 126 abutting the stop-

ring shoulder 122.

Since valve seat body 12 and biasing device 14 are integral, and a

15 complete seal is provided by the welding between the corner 15 of the
biasing device 14 and the corner 150 around the inner circumference of
the biasing device shoulder 124, fluid is mitigated from travelling outside
the through-bore of the two pipe inlet bores 120 more so than prior art
solutions. Further, elastomeric seals are not required at any point in

20 communication with through-bore fluid within the valve 100, eliminating the

disadvantages associated with their use.

Modifications and improvements can be made to the embodiments herein
before described without departing from the scope of the invention.

25
For example, instead of a two-piece stop-ring, the stop-ring may be
formed in one piece, perhaps with a gap provided at a point on the
circumference to aid manipulation and fitting. Further, the stop-ring and
groove arrangement may be replaced with an integral lip extending radially

30 from the valve seat body 12.



seals, the next threshold in terns of a tenperature barrier becones the
netal tenpering range. Wth a suitable margin in place between the

oper at i ngvoenpasatsare and the tenpering range of the netraraB20hiEs2183] |

i ncrease the maxi num operating tenperature normally associated with 20API
gate valve from around 350F to around YSﬂ F. 15 dains 1. A val ve seat
conprising a val ve seat body and a bi asi é devi ce, the biasing device being
integral with the valve seat body. 5 2. A valve seat according to claiml
wherein the biasing device and val ve seat body are wel ded together. 3. A
val ve seat according to claim1 wherein the biasing device and 10val ve seat
body conprise a single netal workpiece formed by a machining, casting or

forging process. . 4. val ve seat, according to any preceding clai mwherein
sai 0 biai ng TMERIRENG AebiteseRs Qe sigmoidd, bt RBY B A STRAE AEGH ng 1 o
any precedi ngor b hMERGEMBNE 3o RiASieIz Aevbes ehigs. an annul ar
spring. 6. ongé{/e sea? acgdrdi ng nta% any prgcec?i?%g%cl al mwherein said
bi asi ng
5 Stainless steel or ICONEL (Trade Mark) material may be replaced with a
lower grade ferrous (or indeed non-ferrous) material in applications that do

not require high-grade, corrosion resistant metals.

As well as the common linear actuator using a rising stem indicator

10 arrangement that would typically attach to the valve 100 via a non-metallic
seal, the present invention may also be mated to a rotary actuator driving
a non-rising stem. In this way a metal to metal seal can replace the non-
metallic stem seal associated with the more normal rising stem
arrangement. In this way the potential upper temperature ceiling at which

15 the valve 100 can operate may be further increased. With no non-metallic
seals, the next threshold in terms of a temperature barrier becomes the
metal tempering range. With a suitable margin in place between the
operating temperature and the tempering range of the metals, this will
increase the maximum operating temperature normally associated with

20 API gate valve from around 350°F to around 750° F.



20devi ce conpri ses an annul ar signoidal spring. 7. A valve seat according
to claim6 wherein said annul ar signoidal spring is provided with at |east
one substwotoeldsy7s8i r cul ar chanfer between two per pendi earaB291106ar3ect ed
sections thereof. 25 8. A valve seat according to clains 6 or 7 wherein
all perpendicularly connected sections of .the signoidal spring are
connected via substantially circular chanfers. 16 9. A valve seat
according to any preceding claimwherein a chanfer is provided between an
external side wall and an end face of the valve seat, 10. A valve seat
according to any preceding claimwherein two 5chanfers are provided at both
end faces and€laimsexternal side wall of said valve seat. 11. A valve seat
according to any preceding claimwherein the valve seat conprises a netal
10 12. A valve seat according to any precedi ng claimwherein the val ve

seat conprises a ty oup of
st ai nl ess stgel aﬁ@?he(%%%f@drﬁ} g%.gega\?ég\;?e g%%ﬁ%bdf% \glgléé%ggﬁggllcagrg{eng to

any precedi nppiading devhe being mt&grah\lvktietfmaalvb@eat body.her includes a radially
projecting abutment. 14. A valve seat according to claim 13 wherein the
radi al |y’ projecting abutnment is annul ar, disposed around the val ve seat.

2. A valve seat according to claim 1 wherein the biasing device and
valve seat body are welded together.

3. A valve seat according to claim 1 wherein the biasing device and
10 valve seat body comprise a single metal workpiece formed by a
machining, casting or forging process.

4. A valve seat according to any preceding claim wherein said biasing
device comprises a spring.

15
5. A valve seat according to any preceding claim wherein said biasing

device comprises an annular spring.

6. A valve seat according to any preceding claim wherein said biasing

20 device comprises an annular sigmoidal spring.

7. A valve seat according to claim 6 wherein said annular sigmoidal
spring is provided with at least one substantially circular chamfer between
two perpendicularly connected sections thereof.

25
8. A valve seat according to claims 6 or 7 wherein all perpendicularly
connected sections of the sigmoidal spring are connected via substantially

circular chamfers.



20 15. A valve seat according to clains 13 or 14 wherein the radially
projecting abutnment is fornmed froma separate ring and groove arrangenent.
2516. A vavoeorgap7saccording to claim 15 wherein the ringCrGrRepzsatse from
the val ve seat body and is forned fromtwo sem -circles. 17. A val ve

i ncluding a val ve body and at |east one %Ive seat according to any
preceding claim 17 18. A val ve accordiné to claim17 further including a
val ve gate, selectively novable froma closed position, where fluid
comuni cation through the valve is blocked, to an open position, where
fluid communi cation through the valve is allowed. 5 19. A valve according
to claim18 ®hereifvilhe seat aecayding tarathyabeeding @taitospercat e chem‘fetr s a

nmet al -t o- net al al thin the val ve. val ve _.acco y of
Ol 37t o MV GHS PEMERaN PRI B e ALl 0 31 BRA RS OHBE VROl dor
cooperable wth the biasing device of the at | east one val ve seat. 21. A

val ve according to claim20 wherein the biasing device shoul der is annul ar,
and cooper at 9. wi tAvalhe saahatcnrdibgdeiany pfeoéding claim wherein two

5 chamfers are provided at both end faces and the external side wall of said

valve seat.

11.  Avalve seat according to any preceding claim wherein the valve
seat comprises a metal.

10
12.  Avalve seat according to any preceding claim wherein the valve
seat comprises a metal selected from the group consisting of the group of
stainless steel and INCONEL (Trade Mark).

15 13. A valve seat according to any preceding claim wherein the valve
seat body further includes a radially projecting abutment.

14. A valve seat according to claim 13 wherein the radially projecting
abutment is annular, disposed around the valve seat.

20
15.  Avalve seat according to claims 13 or 14 wherein the radially
projecting abutment is formed from a separate ring and groove

arrangement.

25 16. A valve seat according to claim 15 wherein the ring is separate from

the valve seat body and is formed from two semi-circles.

17.  Avalve including a valve body and at least one valve seat
according to any preceding claim.
30



15 22. A valve according to any of clains 17 to 21 wherein the val ve
i ncl udes an abut nent shoul der cooperable with the radially projecting
abut ment WO 20591581 east one val ve seat. 2023. A val ve aecomaBang/ase138] ai m 22
wherein the abutnment shoul der is annular, and cooperates with an annul ar
radi al |y projecting abutnent. 24. A %zl ve according to any of clainms 22
or 23 wherein the abutnent shoul der and the radially projecting abutnment
cooperate to limt 25conpression of the biasing device against the biasing
devi ce shoulder. 25. A valve according to any of clainms 17 to 24 wherein
at least a portion of the valve seat is welded to at |east a portion of the
valve. 18 28. AApvaiet iaceordirg) todclaign 47 flretlasrt inoloeingsd velvegrate di ng t o any of
clains 17 to 25. . 27. A ;%?od of fitting. a \éﬁ%e seat to a.val ve, said

I

val ve seat 5S86IRSHIVEYAROERIGITPE 8&asagaepaTtion. Ely! BUNEWNGRUOGr al wi th
the valve Se@ﬁro’a?Pthe%aFv% gg%k%d,a@‘ér%ﬁén%ggitiéﬁ,u\‘}vﬂ’é%fhmeus' ng; the valve

i ncl udi ng an abut'nment shou r and a bi asi devi ce shoul der, the nethod
conpri si ng tlconsnepisaiadn traougtatievalvads allpwete val ve seat within the val ve,
pl aci ng £ he renovabl e abutment w thin the abutnent housing, and fully

pl aci ng *the 10val ve seat within the val ve such that the biasing device

abuts the bi g ng g6 aceHANFRY clain?88 whereined valvd yatel 41l valv@kegt seat to
a valve according to claim27 wherein the abutnment is a short distance from

ful | abut mencogpertate kxforaed metahto-metalisgat withindhe yabier di st ance defining a
conpression |limt for the

20. A valve according to any of claims 17 to 19 wherein the valve
10 includes a biasing device shoulder cooperable with the biasing device of

the at least one valve seat.

21.  Avalve according to claim 20 wherein the biasing device shoulder
is annular, and cooperates with the annular biasing device.

15
22.  Avalve according to any of claims 17 to 21 wherein the valve
includes an abutment shoulder cooperable with the radially projecting

abutment of the at least one valve seat.

20 23. Avalve according to claim 22 wherein the abutment shoulder is

annular, and cooperates with an annular radially projecting abutment.

24. A valve according to any of claims 22 or 23 wherein the abutment
shoulder and the radially projecting abutment cooperate to limit
25 compression of the biasing device against the biasing device shoulder.

25.  Avalve according to any of claims 17 to 24 wherein at least a

portion of the valve seat is welded to at least a portion of the valve.



bi asi ng devi ce.

10

15
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26. A pipeline including at least one valve according to any of claims 17
to 25.

27. A method of fitting a valve seat to a valve, said valve seat
comprising a valve seat body, a biasing device integral with the valve seat
body, a removable abutment and abutment housing; the valve including an
abutment shoulder and a biasing device shoulder, the method comprising
the steps of partially placing the valve seat within the valve, placing the
removable abutment within the abutment housing, and fully placing the
valve seat within the valve such that the biasing device abuts the biasing
device shoulder.

28. A method of fitting a valve seat to a valve according to claim 27
wherein the abutment is a short distance from full abutment with the
abutment shoulder, that short distance defining a compression limit for the
biasing device.



