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nying drawings. In the drawings: Figure 1 Is a sectional view of a valve
assembly This invention relates to valve assemblies. It has  In accordance
with the present Invention, and particular application to valves which are
used typi-  Figure 2 is a section on the line 2-2 of Figure 1. cally In
relatively inaccessible locations, e.g. valves of   5  Referring to the
drawings a valve assembly com- the type which are used in subsea pipelines.
prises a receptacle 10 which can receive a valve in- The components of
valves, e.g. gate valves which  sert assembly 11. The receptacle 10
comprises a met- are used In subsea locations, are subject to wear, cor-
allic block formed with a first bore 12 Into which the rosion and erosion
and hence periodically need re-  insert 11 is designed to locate. The bore
12 Is closed placement. It has been proposed to mount the flow   10  at Its
lower end. The bore 12 is generally cylindrical control components of such
valves, typically the   and has an upper portion 14 which is slightly wider
gates and seats, In an Insert which can be removably  than the lower
portion 15. The wall of the upper bore mounted in a receiver receptacle.
The receptacle can  portion 14 also tapers slightly outwardly towards its
be coupled to the flow line which the valve controls.  upper end. At
diametrically opposite positions the wall This enables the insert to be
removed either by a div-  15  of the upper bore portion 14 Is formed with
longitudin- er or by a remotely operated vehicle for the replace-  ally
extending recesses 18, 17 which are of generally ment of the valve
components. In such arrangements  rectangular cross-section. A second bore
20 extends it is necessary to provide an adequate seal between  through the
receptacle 10 In a direction generally per- the Insert and the receiver.
Known arrangements use  pendicular to the axis of the first bore 12. The
second Inserts or receivers which are relatively complex to  20  bore 20
opens into the lower part of the upper bore produce and an object of the
present invention is to  portion 14. The recesses 16, 17 are dimensioned
provide a valve arrangement of the Insert type which  such that a flat
surface Is provided around each open- Is relatively simple to manufacture.
ing of the bore 20 at its junction with the bore 12. The US-A-4179099
discloses a gate valve having a   longitudinal extent of each recess 16, 17
is from the gate which is expandable axially of seat members to  25  upper
end of the bore 12 to a position just below the compress the seat members
Into metal to metal seal-  bore 20. The second bore 20 constitutes a flow
path Ing engagement with both the gate and flat faces In  for fluid such as
oil flowing in a subsea flow line. Typ- opposed recesses in the receptacle.
ically the receptacle 10 will be connected to such a US-A-270501 9
discloses a gate valve comprising  flow line. a receptacle having a cavity;
and an Insert assembly  30  The upper part of the receptacle block 10
around which Is removably Insertable into the cavity to a pos-  the open
end of the bore 12 has an outwardly extend- ition in which bores through
the receptacle and Insert  ing annular flange 25. The upper surface of the
block assembly extend coaxially to provide a flow path  inwardly of the
flange is formed with an annular through the valve and through the flat
surfaces; the  groove 26. insert assembly comprising a body which Is
slidably  35  The Insert assembly has a body portion 30 which insertable
Into the cavity whilst supporting valve ele-  is generally cylindrical. An
upper part 31 of the body ments for controlling fluid flow through the flow
path,  30 has a diameter which Is slightly greater than the the valve
elements comprising two annular coaxial  lower part 32. The lower part 32
is designed to locate seat members carried within the bore through the in-
In the lower bore portion 15 whilst the upper part lo- sert assembly and
arranged to engage respective   40  cates in the upper bore portion 14. As
can be seen In ones of the flat surfaces, and, between the adjacent  Figure
2 diametrically opposite segmental portions ends of the two seat members, a
gate which Is slid-  33, 34 of the upper body part 31 are cut away, these
able transversely of the axis of the seat members to  being located in
juxtaposition with the recesses 18 open and close the flow path; and
according to the  and 17 of the receptacle 10. The body portion 30 is
present invention, such a valve is characterised in  45  formed with a
central through aperture 38 of rectan- that: said cavity has diametrically
opposite recesses  gular cross-section, this aperture being arranged to
having opposed flat surfaces; the gate Is expandable  receive an expanding
type gate 40. The upper body axially of the seat members to compress the
seat   part 31 Is formed with tapped bores 39 which extend members Into
metal to metal sealing engagement     axially Into the wall of the body
portion 30 from the up- with both the gate and the flat surfaces; and In
that  5o  per surface thereof. These bores are engaged by parts of the
opposed surfaces of the recesses are,  bolts 44 which couple the body 30 to
a bonnet assem- from the entrance to the cavity towards said flat sur-  bly
48. faces, converging towards one another, before merg-   The body 30 also
has a lateral through bore 50 ing into said flat surfaces, to guide the
seat members  extending perpendicular to the longitudinal axis of the to
between the flatsurfaces during insertion of the In-  55  aperture 38. The
bore 50 when the insert Is In position sert assembly.
In the receptacle Is arranged so that It extends co- 



The Invention will be described now by way of ex-  axially with the bore
20. Two annular seat members ample only, with particularreference to the
accompa-  52,53 are carried bythe body 30 atopposite end por- 2    3
EP 0 447 707 B1                4 tions of the bore 60. The annular inner
and outer end  bly 40 by means of the bolts 44. It will be appreciated
faces of each seat member carry metal seals 54    that it is possible to
manufacture an arrangement In which are located In grooves In the seats.
which the body 30 and the bonnet assembly 48 are The gate 40 is an
expanding type gate which is  integral. coupled by an upwardly extending
rod 55 which ex-   5  It will be appreciated that retrieval of the insert
tends through the bonnet 48 to an acuating mecha-  assembly is
substantially the reverse of assembly nism (not shown). The acutating
mechanism can be   procedure described above. The ring 65 Is released
operated to actuate the gate In a known manner. The  and the gate is
actuated to assume Its minimum lat- gate comprises two luxtaposed parts 58,
59 which   eral dimension condition. The Insert assembly can have matching
Inner engaging profiles 60, such that  10  then be removed from the
receptacle. when one part Is moved axially relative to the other the
effective lateral dimension of the gate is varied. The two parts of the
gate have a through bore      Claims 60' which can be aligned by axial
movement of the gate with the bore 20. When the gate 40 Is In the pos-  15
1. A gate valve comprising a receptacle (10) having ition shown in Figure 1
it prevents flow through the  a cavity (12); and an insert assembly (11)
which flow line 20. When the gate is raised to bring the bore  is removably
Insertable into the cavity to a posi- 60 Into alignment with the flow line
20 the valve is  tion In which bores (20,50) through the recepta- open and
fluid can flow through the valve.            de and insert assembly extend
coaxially to pro- The bonnet assembly 48 is formed with a shoul-  20  vide
a flow path through the valve and through der 62 which In the assembled
position is engaged by  the flat surfaces; the insert assembly comprising
an annular clamping ring 65 which receivably engag-   a body (30) which Is
slidably insertable Into the es the flange 25 to couple the bonnet
assemblyto the  cavity whilst supporting valve elements for con- housing
10. The lower face of the bonnet has an an-   trolling fluidflow through
the flow path, the valve nular groove 66 which aligned with the groove 26.
A   25  elements comprising two annular coaxial seat suitable seal is
disposed in the aligned grooves.     members (52,53) carried within the
bore (50) In operation the valve body 30 Is initially connect-  through the
insert assembly and arranged to en- ed to the bonnet assembly 48 using the
bolts 44. The  gage respective ones of the flat surfaces, and, gate 40 Is
arranged such that its lateral extent is at a  between the adjacent ends of
the two seat mem- minimum. The bonnet with the body 30 suspended   30
bers, a gate (40) which is slidable transversely of from It is then lowered
towards the receptacle 10. The  the axis of the seat members to open and
close body 30 is aligned such that the diametrically op-    the flow path;
characterised in that: said cavity posed flats on the body are at positions
correspond-  has diametrically opposite recesses having op- ing to those of
the recesses 16 and 17 in the recap-  posed flat surfaces; the gate is
expandable axial- tacle 10. The body 30 is then lowered Into the bore 12
35  ly of the seat members to compress the seat formed in the receptacle.
As can be seen theouterdi-  members into metal to metal sealing engagement
mensions of the body 30 are such that there is a small  with both the gate
and the flat surfaces; and In clearance between the body and the wall of
the bore   that parts of the opposed surfaces (12,16) of the 12. Also with
the gate in its condition of minimum lat-  recesses are from the entrance
to the cavity to- eral extent there is a clearance between the outer  40
wards said flat surfaces, converging towards one ends of the seat members
52, 53 and the wall of the   another, before merging into said flat
surfaces, to bore 12 In the receptacle. When the body has been     guide
the seat members to between the flat sur- lowered to a position
corresponding to that shown in  faces during insertion of the Insert
assembly. Figure 1 the gate is actuated such that Its lateral ex- tent Is
increased. This action places a relatively high   45  2. A valve according
to claim 1, wherein the cavity load between the gate and the seat members
52, 53     (12) Is substantially cylindrical, and the recesses which causes
a metal-to-metal seal to beformed both   (16,17) have substantially
rectangular cross- between the gate body and seal 54 on the Inner end
sections in a plane perpendicular to the direction of each member 52, 53
and between the receptacle      of insertion of the insert assembly (11)
into the body 10 and the seal 54 on the outer end of each seat  50  cavity.



member. The bonnet 48 is secured to the receptacle body 10 by the clamping
ring 65. As will be seen the  3. A valve according to claim I or claim 2,
wherein arrangement Is relatively simple to assemble and op-  the body (30)
is carried by a bonnet assembly erate and is also relatively simple to
manufacture. The  (48). assembly can be carried out by a remotely operated
55 vehicle or by a diver.                             4. A valve according
to claim 3, wherein the body The arrangement shown in the drawings has a
(30) is connected to the bonnet assembly (48) by gate body 30 which Is
connected to a bonnet assem-    securing means (44). 3    3
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50. The annular inner and outer end  bly 40 by means of the bolts 44. It
will be appreciated faces of each seat member carry metal seals 54    that
it Is possible to manufacture an arrangement in which are located in
grooves in the seats.         which the body 30 and the bonnet assembly 48
are The gate 40 is an expanding type gate which Is  integral. coupled by an
upwardly extending rod 55 which ex-   5  It will be appreciated that
retrieval of the Insert tends through the bonnet 48 to an acuating mecha-
assembly is substantially the reverse of assembly nism (not shown). The
acutating mechanism can be   procedure described above. The ring 65 is
released operated to actuate the gate in a known manner. The  and the gate
is actuated to assume its minimum lat- gate comprises two juxtaposed parts
58, 59 which   eral dimension condition. The Insert assembly can have
matching inner engaging profiles 60, such that  10  then be removed from
the receptacle. when one part is moved axially relative to the other the
effective lateral dimension of the gate Is varied. The two parts of the
gate have a through bore      Claims 60' which can be aligned by axial
movement of the gate with the bore 20. When the gate 40 is In the pos-  15
1. A gate valve comprising a receptacle (10) having ition shown in Figure 1
it prevents flow through the  a cavity (12); and an insert assembly (11)
which flow line 20. When the gate is raised to bring the bore  is removably
Insertable into the cavity to a posi- 60 into alignment with the flow line
20 the valve Is  tion in which bores (20,50) through the recepta- open and
fluid can flow through the valve.            cle and insert assembly extend
coaxially to pro- The bonnet assembly 48 Is formed with a shout-  20  vide
a flow path through the valve and through der 62 which In the assembled
position Is engaged by  the flat surfaces; the insert assembly comprising
an annular clamping ring 65 which receivably engag-   a body (30) which is
sildably insertable Into the es the flange 25 to couple the
bonnetassemblyto the   cavity whilst supporting valve elements for con-
housing 10. The lower face of the bonnet has an an-   trolling fluid flow
through the flow path, the valve nular groove 66 which aligned with the
groove 26. A   25  elements comprising two annular coaxial seat suitable
seal is disposed in the aligned grooves.     members (52,53) carried within
the bore (50) In operation the valve body 30 Is Initially connect-  through
the insert assembly and arranged to en- ad to the bonnet assembly 48 using
the bolts 44. The  gage respective ones of the flat surfaces, and, gate 40
is arranged such that Its lateral extent Is at a  between the adjacent ends
of the two seat mem- minimum. The bonnet with the body 30 suspended   30
bers, a gate (40) which is slidable transversely of from it Is then lowered
towards the receptacle 10. The  the axis of the seat members to open and
close body 30 is aligned such that the diametrically op-    the flow path;
characterised In that said cavity posed flats on the body are at positions
correspond-  has diametrically opposite recesses having op- ing to those of
the recesses 16 and 17 in the recep-  posed flat surfaces; the gate Is
expandable axial- tacle 10. The body 30is then lowered into the bore 12  35
ly of the seat members to compress the seat formed In the receptacle. As
can be seen the outer dl-  members Into metal to metal sealing engagement
mansions of the body 30 are such that there is a small  with both the gate
and the flat surfaces; and In clearance between the body and the wall of
the bore   that parts of the opposed surfaces (12,16) of the 12. Also with
the gate in its condition of minimum lat-  recesses are from the entrance
to the cavity to- eral extent there is a clearance between the outer  40
wards said flat surfaces, converging towards one ends of the seat members
52, 53 and the wall of the   another, before merging Into said flat
surfaces, to bore 12 in the receptacle. When the body has been     guide
the seat members to between the flat sur- lowered to a position
corresponding to that shown in  faces during insertion of the insert
assembly. 



Figure 1 the gate is actuated such that its lateral ex- tent is increased.
This action places a relatively high   46  2. A valve according to claim 1,
wherein the cavity load between the gate and the seat members 52, 53
(12) is substantially cylindrical, and the recesses which causes a
metal-to-metal seal to be formed both  (16,17) have substantially
rectangular cross- between the gate body and seal 54 on the inner end
sections in a plane perpendicular to the direction of each member 52. 53
and between the receptacle      of Insertion of the insert assembly (11)
into the body 10 and the seal 54 on the outer end of each seat  50  cavity.
member. The bonnet 48 is secured to the receptacle body 10 by the clamping
ring 65. As will be seen the  3. A valve according to claim I or claim 2,
wherein arrangement is relatively simple to assemble and op-  the body (30)
is carried by a bonnet assembly erate and is also relatively simple to
manufacture. The  (48). assembly can be carried out by a remotely operated
55 vehicle or by a diver.                             4. A valve according
to claim 3, wherein the body The arrangement shown in the drawings has a
(30) is connected to the bonnet assembly (48) by gate body 30 which is
connected to a bonnet assem-    securing means (44). 3    5
EP O 447 707 B1                6   (err) 5. A valve according to claim 3,
wherein the body     Dockelbaugruppe (48) getragen wird. (30) and bonnet
assembly (48) are formed inte- grally.
4. Ventil nach Anspruch 3, dadurch gokennzelch- not, daf der Korper (30)
mit der Deckelbaugrup- 6. A valve according to any one of the preceding   5
pe (48) durch Sicherungsmittel (44) verbunden claims, wherein opposite end
faces of the annular  ist. seat members (52,53) carry metal seal means (54)
for sealing against the gate (40) and a recep-  5. Ventil nach Anspruch 3,
dadurch gokennzelch- tacle (10).
net, dao der K6rper (30) und die Deckelbaugrup- 10      pe (48) einstuckig
ausgebildet sind. Patentanspriche                                    6.
VentI nach elnem der vorhergehenden AnsprQ- che, dadurch gekenrzelchnet,
daR einander 1. Schieberventil umfessend elne Aufnahme (10)
gegenfberliegende Stirnflachen des ringformi- mit einem Hohlraum (12) und
elner Einsatzbau-  15  gen Sltzelements (52, 53) Metalldlchtungsm ittel
gruppe (11), die austauschbarln den Hohiraum In   (54) zur Dlchtung gegen
den Schleber (40) und eine Position einsetzbar ist, in der sich durch die
die Aufnahme (10) tragen. Aufnahme und die EInsatzbaugruppe Bohrun- gen
(20, 50) koaxial erstrecken, um ohen StrS- mungsweg durch des Ventil und
durch die fla-  20   Revendlcatlons chen Oberflfichen zu bilden, wobel die
Einsatz- baugrupp eelnen Korper (30) umfalt, dergleitbar  1. Vanne A
obturabeur comportant un receptacle In den Hohiraum einsetzbar Ist, wobel
er Ventil-  (10) ayant une cavite (12) et un ensemble (11) elemente zur
Steuerung des Fl0s9igkeitsflusses    formant element rapport6 qul pout Atre
insere do durch den Str6mungsweg trAgt, wobel die Ventll-  25  manilre
amovible dane la cavM dane une poel- elemente zweo ringf6rmige koaxiale
Sitzelemen-    tion dans laquelle des alesages (20, 50) traver- te (52,
54), die innerhalb der Bohrung (50) durch  sent le receptacle et l'ensemble
formant element die Einsatzbaugruppe aufgenommen sind und in      rapporte
s'etendent ooaxialement pourfournir un Jede der flachen Oberfilchen
elngreffen, und el-   trajet d'ecoulement a travers la vanne etA travers
nen Schieber (40) zwischen den benachbarten   30  les surfaces plates;
I'ensemble formant 6l6ment Enden der beiden Sltzelemente umfassen, der
rapportb comportant un corps (30) qul pout Atre gloitbar quer zur Achse der
Sitzelemente zum      Insere de maniere coulissante dane la cavitA tout
tOffnen und Schliegen des Str6mungsweges vor-      en supportant des
elements de vanne pour gesehen let, dadurch gokennzelchnet, daft der
commander l'bcoulement de flulde A travers le Hohiraum einander diametral
gogenflberliegen-  35  trajet d'ecoulement, lea 61ements de vanne de
Ausnehmungen mit gogenuberilegenden fla-        comportant deux elements
(52, 53) formant ele- chen FlAchen aufweist; der Schleber axial gegen
ges annulaires coaxiaux supportes a l'int6rieur die Sitzelemente
erwelterbar fat, so daS die SItz-  de l'alesage (50) a travers l'ensemble
formant 



elemente In eine Metall/Metall-Dichtungsanord-     element rapporte et
ageno6s pour venir en nung sowohl mit dem Schieber als auch mit den   40
contact respectif avec l'une des surfaces plates, flachen Flichen
komprimierbar ist; und daB Tells   et, entre lea extremites adjacentes des
deux eie- gegenlberliegender Flachen (12, 16) der Aus-       ments
formentaliges, un obturateur (40) qui pout nehmungen vom Eingang der
Bohrung zu den           coulisser transversalement per rapport A I'axe
flachen Flfichen aufeinanderzulaufen bevor sie     des el6ments formant
sieges pour ouvrir et for- in die flachen Flichen Obergehen, um die
Sitzele-  45  mer le trajet d'6coulement, caract6rlsee en ce mente zwischen
die flachen Flichen wihrend         que ladite cavite comports des
6videments die- des Einsetzens der Elnsatzbeugruppe zu fflhren.
mhtralement oppos6s ayant des surfaces plates oppos6es, I'obturateur etant
extensible axiale- 2. Ventil nach Anspruch 1, dadurch gekennzolch-
ment par rapport aux 61ements formant sibges net, dafg der Hohlraum (12) im
wesenilichen zy-  Bo  pour comprimer les 6l6ments formant sleges en
lindrisch ist und die Ausnehmungen (16, 17) ei-    contact Mtanche m6tal
sur m6tal avec A la fafb nen Im wesentlichen rechtecklgen Querschnitt in
l'obturateur et les surfaces plates, et en ce qua einer Ebene senkrecht zur
Einsetzrichtung der      des parties de surfaces oppos6es (12, 16) des
Einsatzbaugruppe (11) in den Hohiraum aufwel-      6videments sont
convergentes l'une vers I'autre son.
so       A partir de l'entree de la cavit6 vers lesdites sur- faces plates,
avant d'etre r6unles auxdites surfa- 3. Ventli nach Anspruch 1 oder2,
dadurch gekenn-      ces plates pour guider leas elments formant sie-
zelchnet, dafl der Korper (30) durch einen         gee entre les surfaces
plates pendant l'insertlon 4    7                   EP 0 447 707B1
c de l'ensemble torment 6l6ment rapporte. 2. Vanne selon Ia revendication
1, dans laquelle la cavit6 (12) esat pratiquement cylindrique, et lea
bvidements (16, 17) ont des sections transversa-   5 les pratiquement
rectangulaires dans un plan per- pendiculaire A ia direction dOnsertion de
l'ensem- ble (11) formant el6ment rapporte dans la cavit6. 3. Vanne selon
la revendicatlon I ou 2, dans laquel-  10 le le corps (30) est porte par un
ensemble (48) torment chapeau de vanne. 4. Vanne selon la revendication 3,
dans laquelle le corps (30) estrellea l'ensemble(48)formantcha-  t5 peau de
vanne par des mayens de fixation (44). 5. Vanne selon la revendication 3,
dans laquelle Is corps (30) et l'ensemble (48) torment chapeau de vanne
sont formes venus de matiere.        20 S. Vanne selon l'une quelconque des
revendica- tions prec6dentes, dans laquelle les faces d'ex- tremite
opposees des elements (52, 53) formant slege annulaires portent des moyens
(54) d'6tan-  25 cheite metalliques pour assurer l'etancheite contre
l'obturateur (40) et un receptacle (10). 30 35 40 45 50 55 5    


