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(57) Abrégée/Abstract:
Valve trim retention apparatus for use with valves are described. An example valve trim retention apparatus includes a liner to retain
a valve seat within a valve body. The liner includes an outer surface having first external threads to engage a first threaded opening
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(57) Abrege(suite)/Abstract(continued):

of the valve body. A ring retainer engages the liner and has second external threads to engage a second threaded opening of the
valve body. The first and second threaded openings cause the liner and the ring retainer to move In opposite directions when the
iner and the ring retainer are rotated in same direction.
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scribed. An example valve trim retention apparatus includes a liner to re-
tain a valve seat within a valve body. The liner includes an outer surtace
having first external threads to engage a first threaded opening of the valve
body. A ring retainer engages the liner and has second external threads to
engage a second threaded opening of the valve body. The first and second
threaded openings cause the liner and the ring retainer to move in opposite
directions when the liner and the ring retainer are rotated in same direc-
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VALVE TRIM RETENTION APPARATUS
FIELD OF THE DISCLOSURE

[0001] This disclosure relates generally to control valves and, more

particularly, to valve trim retention apparatus.
BACKGROUND

[0002] Valves are often used in process control plants or systems to
control the tlow ot process fluids. One common type of valve used in severe
service applications (e.g., high pressure applications, high temperature
applications, etc.), 1s a flow down angle-style control valve. Angle-style control
valves are typically used in the chemical and petroleum industries, which often
require control of residual oils or other liquids with coking properties.

[0003] Angle-style control valves include a body having an inlet turned at
an angle from an outlet. A flow control member (e.g., a plug) is disposed within a
passageway between the inlet and outlet and is operatively coupled to a valve
stem. An actuator (e.g., a pneumatic actuator, an electric actuator, a hydraulic
actuator, etc.) 1s operatively coupled to the valve stem (e.g., a shding stem) to
drive the tlow control member between an open position and a closed position to
control the flow of fluid through the valve. In the closed posttion, the flow control
member engages a circumferential seal or seat ring disposed between the inlet and
the outlet of the valve. A seat ring retainer or liner retains the seat ring within the
valve body and has an elongated body that protects a surface of the outlet port of
the valve body trom, for example, corrosion, etc.

[0004] Due to the angle of the valve body, angle-style valves
advantageously allow for easy draining, because the valve body or flow path of

such valves does not have any pockets or areas that allow accumulation of fluid
l
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and/or residue. Furthermore, due to the angle of the valve body, angle-style
valves advantageously channel tluid forces toward the center of the fluid flow,
thereby channeling tluid forces such as, tor example, imploding bubbles formed
due to cavitation away trom the valve body and/or the valve trim (e.g., seat ring,
cage, valve plug, etc.). Channeling the fluid forces toward the center of the valve
body prevents or substantially reduces damage to the valve trim and/or the valve
body.

[0005] In high differential pressure applications, for example, tluid (e.g., a
liguid, gas, steam, etc.) at an inlet of a valve typically has a relatively high
pressure that 1s reduced to a substantially lower pressure at an outlet of the valve.
The relatively high pressure ditterential can cause cavitation, flashing, vibration,
and/or other unwanted fluid forces or etfects between the inlet and the outlet of
the valve. Due to the angle between the inlet and the outlet of the angle-style
valve, the fluid forces caused by the pressure differential are channeled toward the
center of the outlet and/or downstream piping. However, the pressure differential
between the inlet and the outlet increases the velocity of the tluid flowing through
the valve body. The increased velocity can cause the tluid flowing through the
valve to experience turbulent tflow, which can impart vibration to the valve body
and/or downstream piping. Vibration can cause the seat retainer ring or liner to
become loose and/or dislodge from the valve body, thereby resulting in lost
production for the time required to disassemble the valve and re-couple the liner
to the valve body.

SUMMARY
10006] In one example, a valve trim retention apparatus includes a liner to

retain a valve seat within a valve body. The liner includes an outer surface having
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first external threads to engage a first threaded opening of the valve body. A ring
retainer engages the liner and has second external threads to engage a second
threaded opening of the valve body. The first and second threaded openings cause
the liner and the ring retainer to move in opposite directions when the liner and
the ring retainer are rotated in same direction.

[0007] In another example, a fluid valve includes a valve body having an
inlet and an outlet and a seat ring disposed within a passageway of the valve body
between the inlet and the outlet. A seat ring retainer engages the seat ring to
retain the seat ring within the valve body. The seat ring retainer includes an outer
surface having first external threads to engage a first internally threaded opening
in the valve body and the seat ring retainer threadably engages the first opening in
a first direction. A ring member engages the seat ring retainer and has second
external threads to engage a second internally threaded opening in the valve body.
The ring member threadably engages the second opening in a second direction
opposite to the first direction.

[0008] In yet another example, a valve trim retention apparatus comprises
means to retain a valve seat within a valve body and means to prevent the means
to retain from loosening in the valve body. Rotation of the means to retain and the
means to prevent in the same direction causes the means to retain and the means
to prevent to move 1n opposite directions to prevent the means to retain from
loosening in the valve body.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] FIG. 1 illustrates a known example angle-style valve.
[0010] FIG. 2A 1llustrates an example angle-style valve implemented with

the example valve trim retention apparatus described herein.

3



CA 02724619 2010-11-16
WO 2009/148753 PCT/US2009/042845

Patent Application
Attorney Docket No. 20040/56-11958

[0011] FIG. 2B illustrates an enlarged portion of the example valve trim
retention apparatus illustrated in FIG. 2A.

DETAILED DESCRIPTION

[0012] In general, the example valve trim retention apparatus described
herein prevents a seat ring retainer or liner from loosening and/or dislodging from
(1.e., backing out of) a valve body due to, for example, vibration induced by fluid
flowing through the valve. In particular, the example valve trim retention
apparatus includes a liner having an externally threaded outer surface that engages
a first internally threaded opening in the valve body and a ring member having an
externally threaded outer surface that engages a second internally threaded
opening in the valve body. The threads of the liner and the first opening are
different from the threads of the ring member and second opening. For example,
the threads of the liner and first opening are right-handed threads to enable the
liner to threadably engage the valve body in a first direction (e.g., clockwise) and
the threads of the ring member and the second opening are left-handed threads to
enable the ring retainer to threadably engage the valve body in a second direction
(e.g., counterclockwise) opposite the first direction.

[0013] Additionally, the liner and the ring member may be coupled
together via a pin member. In this manner, the ring member couples to the liner
so that rotation of the liner about an axis of rotation in a first direction also causes
the ring member to rotate in the same direction about the axis of rotation. Thus,
for example, 1f vibration induced by the process fluid causes the liner to rotate in a
first direction that causes the liner to loosen from the valve body, rotation of the
ring member 1n the same direction causes the ring member to tighten, thereby

preventing the liner from loosening and/or dislodging from the valve body.
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Likewise, if rotation of the ring member in a second direction opposite the first
direction causes the ring member to loosen from the valve body, rotation of the
liner in the same direction causes the liner to become more tightly coupled to the
valve body.

[0014] FIG. 1 illustrates a known angle-style valve 100. Referring in
detail to FIG. 1, the example rotary valve assembly 100 includes a valve body 102
that defines a fluid flow passageway 104 between an inlet port or side port 106
and an outlet port or bottom port 108. A bonnet 110 1s coupled to the valve body
102 (e.g., via fasteners) and also couples the valve body 102 to an actuator (not
shown). Although not shown, the bonnet |10 may house a packing system and
may include a plurality of fasteners that couple to the valve body 102. A closure
member 112 is disposed within the fluid flow passageway 104 formed in the valve
body 102 and is coupled to a valve stem 114. The valve stem 114 couples to an
actuator stem (not shown) of the actuator, which moves the closure member |12
toward and away from a valve seat 116 (e.g., a seat ring) to control the flow of
fluid between the inlet 106 and the outlet 1083.

[0015] In the illustrated example, a liner 118 is integrally formed with the
valve seat 116 to form a substantially unity piece or structure and couples to the
valve body 102 via threads. The liner 118 1s typically an elongate member and
extends to protect the sides 120 of the outlet port 108 from adverse process effects
such as, for example, abrasion, corrosion, etc. In other examples, the valve seat
116 and the liner 118 may be separate pieces such that the liner 118 retains the
valve seat 116 within the valve body 102.

[0016] In operation, an actuator (e.g., a pneumatic actuator, an electric

actuator, etc.) drives the valve stem 114 and, thus, the closure member 112 (e.g., a
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valve plug) between a closed position at which the closure member 11215 in
sealing engagement with the valve seat 116 to restrict the flow of tluid through the
valve 100 and a fully open or maximum flow rate position at which the closure
member 112 is away from the valve seat 116 to allow the tflow of fluid through the
valve 100.

[0017] Angle-style valves such as, for example, the valve 100,
advantageously channel fluid forces toward the center of the fluid flow, thereby
channeling the fluid forces such as, for example, imploding bubbles formed due to
cavitation, away from the valve body and/or the valve trim (e.g., seat ring, cage,
valve plug, etc.). Channeling fluid forces away from the valve body and/or valve
trim reduces damage to the valve body and the valve trim.

[0018] Fluid forces typically cause damage to valve components in severe
service applications such as, for example, high ditferential pressure applications.
In high differential pressure applications, fluid at the inlet 106 of the valve 100
typically has a relatively high pressure (e.g., a liquid, gas, steam, etc.) that is
reduced to a substantially lower pressure at the outlet 108 of the valve 100. The
pressure differential can cause cavitation, flashing, vibration, and/or other
unwanted fluid forces or effects that result from the fluid pressure differential
between the inlet 106 and the outlet 108 of the valve 100.

[0019] Furthermore, the pressure differential causes the velocity of the
fluid flowing through the valve body 102 to increase. The increased velocity can
cause the fluid flowing through the valve 100 to experience turbulent flow, which
can cause vibration of the valve body 102 and/or downstream piping. The
vibration causes the liner 118 to rotate about an axis 122, which can cause the

liner 118 to become loose and/or dislodge from the valve body 102. This results
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in lost production for the time required to disassemble the valve 100 and re-couple
the liner 118 to the valve body 102.

10020] FIG. 2A illustrates an example valve 200 implemented with an
example valve trim retention apparatus 202 described herein. FIG. 2B illustrates
an enlarged portion of the example valve trim retention apparatus 202 shown in
FIG. 2A. Those components of the valve 200 that are similar or 1dentical to those
used in the example valve 100 of FIG. 1 are labeled with the same reference
numbers. The description of those components of the example valve 200 of FIGS.
2A and 2B similar or identical to those of FIG. 1 1s not repeated and the interested
reader may refer to the description of FIG. 1 for details relating to those
components.

[0021] Referring to FIGS. 2A and 2B, the example valve 200 includes the
example valve trim retention apparatus 202 disposed within a passageway 204
formed by a valve body 206 between an inlet port or side port 208 and an outlet
port or bottom port 210. In the illustrated example, an axis 207 of the inlet port
208 is substantially perpendicular to an axis 209 of the outlet port 210. The
bonnet 110 is coupled to the valve body 206 (e.g., via fasteners) and also couples
the valve body 206 to an actuator (not shown). The closure member 112 is
disposed within the fluid flow passageway 204 and is coupled to the valve stem
[ 14, which, in turn, is coupled to an actuator (not shown).

[0022] The valve trim retention apparatus 202 includes a seat ring 212, a
seat ring retainer or liner 214, and a ring retainer 216. The seat ring 212 1s
disposed within the valve body 206 between the inlet 208 and the outlet 210. The
liner 214 couples to the valve body 206 to retain the seat ring 212 within the valve

body 206. In the illustrated example, the seat ring 212 and the liner 214 are
7
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integrally formed as a substantially unitary member or structure made of stainless
steel. However, in other examples, the seat ring 212 and the liner 214 may be
separate parts and may be made of any other suitable materal(s).

[0023] The liner 214 includes an elongate body 218 that extends to protect
a surface 220 of the outlet port 210 from adverse process effects such as, for
example, abrasion, corrosion, etc. The liner 214 also includes an externally
threaded outer surface 222 that engages a first internally threaded opening 224 of
the valve body 206. The threads of the outer surface 222 are complementary to
the threads of the first opening 224.

[0024] The ring retainer 216 engages the liner 214 to prevent the liner 214
from dislodging from the valve body 206. The ring retainer 216 includes an
externally threaded outer surtace 226 that engages a second internally threaded
opening 228 of the valve body 206. The threads of the outer surface 226 are
complementary to the threads of the second opening 228. Furthermore, the
threads of the outer surface 222 and the first opening 224 of the valve body 206
are formed in a direction that 1s opposite from the direction of the threads of the
outer surface 226 and the second opening 228. For example, the threads of the
outer surface 222 and the first opening 224 are right-handed threads and the
threads of the outer surface 226 and the second opening 228 are left-handed
threads. In this manner, the liner 214 threads to the valve body 206 in a first
direction (e.g., clockwise) and the ring retainer 216 threads to the valve body 206
in a second direction (e.g., counterclockwise) that 1s opposite or different from the
first direction.

[0025] Additionally, the liner 214 may be coupled or fixed to the ring

retainer 216 so that rotation of the liner 214 about the axis 209 causes the ring
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retainer 216 to also rotate about the axis 209 in the same direction as the liner 214.
In the illustrated example, a plurality of pin members 230 engage apertures 232
and 234 of the liner 214 and the ring retainer 216, respectively, to couple or fix the
ring retainer 216 to the liner 214. In other examples, the liner 214 may be coupled
or fixed to the ring retainer 216 via a fastener, a clip, and/or any other suitable
manner(s).

[0026] In operation, an actuator (e.g., a pneumatic actuator, an electric
actuator, etc.) drives the valve stem 1| 14 and, thus, the closure member 112
between a closed position at which the closure member 112 1s 1n sealing
engagement with the seat ring 212 to restrict the tlow of fluid through the valve
200 and a fully open or maximum flow rate position at which the closure member
[121s away from the seat ring 212 to allow the tlow of tluid through the valve
200. As stated above, in high differential pressure applications, the fluid pressure
at the inlet 208 1s relatively higher than the pressure at the outlet 210. This
pressure differential causes the fluid to increase velocity through the valve body
206 and experience turbulent flow which, in turn, causes vibration of the valve
200. Such vibration can cause the liner 214 to rotate about the axis 209, thereby
loosening and/or dislodging the liner 214 from the valve body 206.

[0027] The vibration resistant trim apparatus 202 prevents the liner 214
from loosening and/or dislodging from the valve body 206 due to vibration caused
by, for example, turbulent fluid flow. For example, if vibration induced by the
process fluid causes the liner 214 to rotate about the axis 209 1n a direction (e.g.,
counterclockwise) illustrated by arrow 238, such rotation causes the liner 214 to
move in a direction that tends to loosen it from the valve body 206. However,

rotation of the ring retainer 216 in the same direction illustrated by arrow 238
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causes the ring retainer 216 to tighten because the threads (e.g., left-handed
threads) of the ring retainer 216 and second opening 228 are opposite or different
from the threads (e.g., right-handed threads) of the liner 214 and the first opening
224. As aresult, the ring retainer 216 prevents the liner 214 from loosening
and/or dislodging from the valve body 206. Likewise, if rotation of the ring
retainer 216 about the axis 209 in a direction (e.g., clockwise) illustrated by arrow
236 causes the ring retainer 216 to move 1n a direction that tends to loosen it from
the valve body 206, rotation of the liner 214 in the same direction as illustrated by
the arrow 236 causes the liner 214 to become more tightly coupled to the valve
body 206.
[0028] The example valve trim retention apparatus described herein are
particularly advantageous for use with angle-style valves. The example valve trim
‘retention apparatus prevents a liner from loosening and/or dislodging from (i.e.,
backing out of) a valve body due to vibration (e.g., vibration induced by tluid
flowing through the valve). In particular, a ring retainer couples to a liner via pins
so that rotation of the ring retainer about an axis in a first direction also causes the
liner to rotate in the same direction. Each of the ring retainer and the liner
includes an outer surface having external threads such that the liner threadably
couples (e.g., clockwise) to a valve body in a direction that is opposite to the
direction in which the ring retainer threadably couples (e.g., counterclockwise) to
the valve body. In this manner, if rotation of the liner in a first direction causes
the liner to move in a direction that tends to loosen it, rotation of the ring retainer
in the same direction causes the ring retainer to move 1n a direction that tends to
tighten it, thereby preventing the liner from becoming loose and/or dislodging

from the valve body.
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(0029] Although certain apparatus have been described herein, the scope
of coverage of this patent is not limited thereto. To the contrary, this patent
covers all apparatus fairly falling within the scope of the appended claims either

literally or under the doctrine of equivalents.
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What 1s claimed 1s:

. A valve trim retention apparatus, comprising:

a liner to retain a valve seat within a valve body, wherein the liner
includes an outer surface having first external threads to engage a first
threaded opening of the valve body; and

a ring retainer to engage the liner and having second external
threads to engage a second threaded opening of the valve body, wherein
the first and second threaded openings cause the liner and the ring retainer
to move in opposite directions when the liner and the ring retainer are
rotated 1n same direction.

2. An apparatus as defined in claim 1, further comprising at least one
pin member to couple the liner to the ring member.

3. An apparatus as defined in claim 1, wherein the first external
threads are right-hand threads and the second external threads are left-hand
threads.

4. An apparatus as defined in claim 1, wherein the valve seat and the
liner are integrally formed.

d. An apparatus as defined in claim |, wherein the valve seat and the
liner are made of stainless steel.

6. An apparatus as defined in claim 1, wherein the valve seat
comprises a seat ring.

7. An apparatus as defined in claim 1, wherein the liner comprises an

elongate body.
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3. A fluid valve, compnising:

a valve body having an inlet and an outlet;

a seat ring disposed within a passageway of the valve body
between the inlet and the outlet;

a seat ring retainer that engages the seat ring to retain the seat ring
within the valve body, wherein the seat ring retainer includes an outer
surface having first external threads to engage a first internally threaded
opening in the valve body, and wherein the seat ring retainer threadably
engages the first opening 1n a first direction; and

a ring member to engage the seat ring retainer and having second
external threads to engage a second internally threaded opening in the
valve body, wherein the ring member threadably engages the second
opening in a second direction opposite to the tirst direction.

9. A valve as defined in claim 8, further comprising a pin to couple
the seat ring retainer and the ring member.

10. A valve as defined in claim 9, wherein the pin engages apertures
formed in the seat ring retainer and the ring member.

I 1. A valve as defined in claim 8, wherein the first internally threaded
opening and the first external threads comprise right-handed threads and the
second internally threaded opening and the second external threads comprise left-
handed threads.

12. A valve as defined in claim 8, wherein the seat ring and the seat
ring retainer are integrally formed.

13, A valve as detfined in claim 8, wherein the retainer further

comprises an elongated body to line an internal surtace of the valve body.
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14. A valve as defined in claim 8, wherein the inlet 1s at an angle
relative to the outlet.

[5. A valve trim retention apparatus, Comprising:

means to retain a valve seat within a valve body; and

means to prevent the means to retain from loosening in the valve
body, wherein rotation of the means to retain and the means to prevent in
the same direction causes the means to retain and the means to prevent to
move in opposite directions to prevent the means to retain from loosening
in the valve body.

16. An apparatus as defined in claim 15, wherein the means to retain
comprises a seat ring retainer having a threaded outer surface to engage a first
internally threaded opening of the valve body.

1 7. An apparatus as defined in claim 16, wherein the means to prevent
comprises a ring member having a threaded outer surface to engage a second
internally threaded opening of the valve body.

18. An apparatus as defined in claim 15, wherein the means to prevent

1s fixed to the means to retain.

14
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