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(54) Title: VALVE SEAT ASSEMBLIES
(57) Abstract: Valve seat assemblies are disclosed herein. An example apparatus includes a valve seat assembly including a cage
and a valve seat coupled to the cage. The valve seat assembly is to be disposed in a valve body. The example apparatus also includes
a seal having a first side, a second side, a third side and a fourth side. The first side, the second side and the third side are to be in
contact with the valve seat assembly, and the fourth side is to be in contact with the valve body.

VALVE SEAT ASSEMBLIES
FIELD OF THE DISCLOSURE
[0001] This disclosure relates generally to valves and, more particularly, to valve seat

assemblies.

BACKGROUND
[0002] Control valves are often used in industrial processes such as, for example, oil

and gas pipeline distribution systems and chemical processing plants to control flow of
process fluids. For example, a sliding stem valve generally includes a flow control member
(e.g., a plug) coupled to a stem. An actuator may drive the stem to move the flow control

member between an open position and a closed position to allow or restrict fluid flow
between an inlet and an outlet of the valve. Typically, the flow control member forms a fluid
seal against a valve seat when the flow control member is in the closed position to prevent

fluid flow through the valve.

SUMMARY
[0003] Valve seat assemblies are disclosed herein. An example apparatus includes a

valve seat assembly including a cage and a valve seat coupled to the cage. The valve seat
assembly is to be disposed in a valve body. The example apparatus also includes a seal
having a first side, a second side, a third side and a fourth side. The first side, the second side
and the third side are to be in contact with the valve seat assembly, and the fourth side is to be
in contact with the valve body.
[0004] Another example apparatus disclosed herein includes a valve seat assembly

including a first portion movable relative to a second portion. A seal is to be compressed
between the first portion and the second portion, and a valve body is to receive the valve seat
assembly. The seal is to be compressed between the valve seat assembly and the valve body
to form a fluid seal.

[0005] An example method disclosed herein includes compressing a seal between a

first surface and a second surface of the valve seat assembly. The valve seat assembly
includes a valve seat and a cage. The example method further includes compressing the seal
between a third surface of a valve body and a fourth surface of the valve seat assembly.

[0006] Another example apparatus disclosed herein includes a bracket to engage a

portion of a valve seat suspended in a valve body via a cage. The example apparatus also
includes a hanger rotatably coupled to the bracket. The hanger is to suspend the bracket in
the valve body. The bracket is to be rotated to move at least the portion of the valve seat
relative to the cage to compress a seal.
[0007] Yet another example apparatus disclosed herein includes means for engaging a

valve seat coupled to a cage disposed in a valve body. The example apparatus also includes
means for suspending the means for engaging in the valve body and means for rotatably
coupling the means for suspending to the means for engaging. The means for engaging is to
enable rotation of the valve seat relative to the cage to compress a seal.
[0008] The features, functions and advantages that have been discussed can be

achieved independently in various examples or may be combined in yet other examples
further details of which can be seen with reference to the following description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] FIG. 1 illustrates an example valve disclosed herein.
[0010] FIG. 2 illustrates an example valve seat assembly of the valve of FIG. 1.
[0011] FIG. 3 illustrates an example seal of the valve seat assembly of FIG. 2 .
[0012] FIG. 4 illustrates another example valve seat assembly disclosed herein.
[0013] FIG. 5 illustrates an example valve seat adjustment apparatus disclosed herein.
[0014] FIG. 6 illustrates the example valve seat adjustment apparatus of FIG. 5

operatively coupled to the example valve seat assembly of FIG. 4 .
[0015] FIG. 7 illustrates the example valve seat adjustment apparatus of FIGS. 5-6

engaging the valve seat assembly of FIGS. 4 .
[0016] FIG. 8 illustrates another example valve seat assembly disclosed herein.
[0017] FIG. 9 illustrates a flowchart representative of an example method disclosed

herein.
[0018] The figures are not to scale. Instead, to clarify multiple layers and regions, the

thickness of the layers may be enlarged in the drawings. Wherever possible, the same
reference numbers will be used throughout the drawing(s) and accompanying written
description to refer to the same or like parts. As used in this patent, stating that any part (e.g.,
a layer, film, area, or plate) is in any way positioned on (e.g., positioned on, located on,
disposed on, or formed on, etc.) another part, means that the referenced part is either in
contact with the other part, or that the referenced part is above the other part with one or more

intermediate part(s) located therebetween. Stating that any part is in contact with another part
means that there is no intermediate part between the two parts.

DETAILED DESCRIPTION
[0019] Valve seat assemblies are disclosed herein. An example valve seat assembly

may include a valve seat suspended in a valve body via a cage. In some examples, the valve
seat assembly includes a seal to provide a fluid seal between the valve seat assembly and the

valve body. Three sides of the seal may be in contact with the valve seat assembly, and one
side of the seal may be in contact with the valve body. In some examples, the valve body

includes a tapered portion to gradually compress the seal between the valve seat assembly
and the valve body. In other examples, a first portion of the valve seat assembly is movable
relative to a second portion of the valve seat assembly, and the seal is disposed between the
first portion and the second portion. In some examples, when the valve seat assembly is
disposed in the valve body, the first portion may be moved relative to the second portion to
compress the seal along two, substantially perpendicular axes to enable the seal to provide a
fluid seal against the valve body.
[0020] FIG. 1 illustrates an example valve 100 disclosed herein. While the following

examples are described in conjunction with the example valve 100 of FIG. 1, the example
methods and apparatus disclosed herein may be implemented using other valves such as, for
example, one or more valves described in U.S. Application No. 13/599,762, entitled "Valve
Seat Apparatus for Use with Fluid Valves," filed on August 30, 2012 and/or U.S. Application
No. 13/828,539, entitled "Valve Seat Apparatus for Use With Fluid Valve," filed March 14,

2013, which are hereby incorporated by reference herein in their entirety. In the illustrated
example, the valve 100 includes a valve body 102 defining a fluid flow passageway 104
between an inlet 106 and an outlet 108. The example valve 100 includes a valve seat
assembly 110. In the illustrated example, the valve seat assembly 110 includes a valve seat
112, a cage 114 and a seal 116. The example cage 114 of FIG. 1 includes a flange 118 to
support the cage 114 on a lip 120 of the valve body 102 adjacent a bonnet 122. In the
illustrated example, the bonnet 122 is coupled to the valve body 102 via a plurality of
fasteners 124 (e.g., bolts) and engages the flange 118 of the cage 114 to retain the cage 114
within the valve body 102. When the valve seat assembly 110 is coupled to the valve body
102, the example valve seat 112 of FIG. 1 is suspended in the valve body 102 via the cage

114. The example cage 114 facilitates maintenance, removal and/or replacement of valve
trim components such as, for example, a plug 125, a stem 126, etc.

[0021] In the illustrated example, the cage 114 defines a bore 128 to receive fluid

from the inlet 106 and guide movement of the plug 125. The plug 125 may move between a
closed position in which the plug 125 sealingly engages the valve seat 112 and an open
position in which the plug 125 is sealingly disengaged from the valve seat 112 (e.g., spaced
apart from the valve seat 112). The example cage 114 provides lateral stability, balance and
alignment as the plug 125 moves between the open position and the closed position, thereby
reducing vibrations and/or other mechanical stress.
[0022] The example cage 114 defines at least one opening 130 in fluid

communication with the bore 128. When the plug 125 is in the open position, fluid may flow
from the inlet 106 into the bore 128 and through at least a portion of the opening 130 of the
cage 114 to the outlet 108. When the plug 125 is in the closed position, the plug 125
sealingly engages the valve seat 112 and obstructs the opening 130 to prevent fluid flow
through the valve 100. Although the example valve 100 employs a plug 125, other examples
may employ other closure or flow control members such as, for example, a piston.
[0023] The cage 114 facilitates and/or provides certain fluid flow characteristics

through the valve body 102 (e.g., reducing noise and/or cavitation generated by the flow of
fluid through the valve 100). In other examples, the cage 114 may be other sizes and/or
shapes, define different number(s) and/or types of opening(s), etc. to provide particular,
desired fluid flow characteristics such as, for example, to control fluid flow, reduce noise
and/or cavitations, enhance pressure reductions of the fluid, etc. An actuator (not shown) is
coupled to the plug 125 via the stem 126. The actuator moves the plug 125 between the open
position and the closed position to control fluid flow through the fluid flow passageway 104.
[0024] FIG. 2 is an enlarged view of the example valve seat assembly 110 of FIG. 1.

The cage 114 includes first threads 200 and the valve seat 112 includes second threads 202 to
engage the first threads 200. In the illustrated example, the valve seat 112 is movably
coupled to the cage 114 via the first threads 200 and the second threads 202.
[0025] In the illustrated example, the seal 116 prevents fluid flow (e.g., leakage)

between the valve body 102 and the valve seat assembly 110. The example seal 116 is
disposed in a space 204 (e.g., a groove, a recess, etc.) defined by the valve seat assembly 110.
More specifically, the space 204 is defined by an end 206 of the cage 114, a first portion 208
of the valve seat 112, and a flange 210 of the valve seat 112. In some examples, the flange
210 is coupled to the valve seat 112. In other examples, the valve seat 112 and the flange 210
are integral. In the illustrated example, the first portion 208 of the valve seat 112 has a first

outer diameter less than a second outer diameter of the flange 210. The outer diameter of the
flange 210 is approximately equal to an outer diameter of the example cage 114.
[0026] A first surface 212 (e.g., a surface defining an inner diameter) of the example
seal 116 contacts the first portion 208 of the valve seat 112. A second surface 214 (e.g., a

surface defining outer diameter) of the seal 116 may extend out of the space 204 (e.g.,
radially beyond the outer diameter of the cage 1 14 and/or the flange 210) to enable the seal
116 to form a fluid seal against the valve body 102. The example valve seat 112 includes a
shoulder 216 (e.g., a tapered portion, a rounded edge, etc.) to facilitate assembly of the seal
116 and the valve seat 112. For example, the shoulder 216 may provide a clearance to enable

the seal 116 to be placed or rest on a ledge 218 of the flange 210 via the shoulder 216. The
valve seat 112 may then be threaded into the cage 114 to form (e.g., assemble) the valve seat
assembly 110.
[0027] In the illustrated example, the seal 116 is in contact with the end 206 of the

cage 114 and the flange 210. In some examples, the seal 116 is clamped (e.g., held and/or
compressed) between the end 206 of the cage 114 and the flange 210 prior to the valve seat
assembly 110 being coupled to the valve body 102. For example, the seal 116 may be
clamped between the end 206 of the cage 114 and the flange 210 by disposing the seal 116 on
the end 206 of the cage 114 or on the ledge 218 of the flange 210 and threading the second
threads 202 of valve seat 112 onto the first threads 200 of the cage 114. As the valve seat
112 is threaded into the cage 114, the flange 210 moves toward the cage 114, and the flange
210 clamps (e.g., holds and/or compresses) the seal 116 against the end 206 of the cage 114.
As described in greater detail below, when the example valve seat assembly 110 is coupled to
the example valve body 102, the seal 116 is substantially held in place and/or compressed via
four sides of the seal 116, and the seal 116 does not float in the space 204 (e.g., the seal 116
substantially does not move in the space 204 relative to the valve seat assembly 110 and/or
the valve body 102).
[0028] In the illustrated example, the cage 114 defines a first step 220 between the

first threads 200 and the end 206. The example valve seat 112 defines a second step 222
between the second threads 202 and first portion 208 of the valve seat 112. In some
examples, the first step 220 and the second step 222 function as a stop. For example, as the
valve seat 112 is threaded into the cage 114, the first step 220 may contact the second step
222 to substantially limit further threading and, thus, movement of the valve seat 112. As a
result, the first step 220 and second step 222 prevent compression of the seal 116 between the
end 206 of the cage 114 and the flange 210 beyond a threshold amount of compression.

[0029] In the illustrated example, a wall 224 of the example valve body 102 of FIG. 2

is shaped to gradually compact or compress the seal 116 between the valve body 102 and the

valve seat 112 to load the seal 116 as the valve seat assembly 110 is lowered into the valve
body 102. Loading the seal 116 involves subjecting the seal 116 to a given amount of
mechanical stress to enable the seal 116 to form a fluid seal between at least two surfaces
(e.g., between the first portion 208 of the valve seat 112 and the wall 224 of the valve body
102). In the illustrated example, the wall 224 of the valve body 102 defines a first bore 226, a

tapered portion 228 and a second bore 230. Thus, a size of a space in the valve body 102 in
which the valve seat assembly 110 is received decreases from the first bore 226 to the second
bore 230 via the tapered portion 228.
[0030] As the valve seat assembly 110 is lowered in the valve body 102, the seal 116

contacts (e.g., slides along and/or against) the tapered portion 228 of the wall 224, and the
seal 116 compresses or compacts between the tapered portion 228 of the wall 224 and the

first portion 208 of the valve seat 112. As a result, the seal 116 is urged to expand toward the
end 206 of the cage 114 and the ledge 218 of the valve seat 112. Because the seal 116 is in
contact with the end 206 of the cage 114 and the ledge 218, the seal 116 compresses between
the end 206 of the cage 114 and the ledge 218. Thus, the example seal 116 is compressed
between four surfaces (e.g., the end 206 of the cage 114, the ledge 218, the valve body 102
and the first portion 208 of the valve seat 112). As the valve seat assembly 110 is further
lowered into the valve body 102, the seal 116 is further compressed or compacted along the
tapered portion 228 of the wall 224. When the valve seat assembly 110 is fully lowered into
the valve body 102 (e.g., when the flange 118 of the cage 114 rests on the lip 120 of the valve
body 102), the seal 116 is compressed or compacted between the second bore 230 of the wall
224 and the valve seat 112. In this manner, the example seal 116 loads and forms a fluid seal
between the valve seat assembly 110 and the valve body 102.
[0031] In the illustrated example, the seal 116 includes a first side 232, a second side

234, a third side 236 and a fourth side 238. When the valve seat assembly 1 10 is coupled to
the valve body 102, the first side 232 and the second side 234 of the example seal 116 contact
the end 206 of the cage 114 and the flange 210 of the valve seat 112, respectively. The third
side 236 (e.g., defined by the first surface 212) and the fourth side 238 (e.g., defined by the

second surface 214) contact the valve seat 112 and the wall 224 of the valve body 102,
respectively. Thus, three sides of the seal 116 are in contact with the valve seat assembly 110
and one side of the seal 116 is in contact with the valve body 102. FIG. 3 is an enlarged,
cross- sectional view of the example seal 116 of FIGS. 1-2. While the example seal 116 of

FIG. 3 is described in conjunction with the example valve seat assembly 110 of FIGS. 1-2,

the example seal 116 of FIG. 3 may be used to implement the example seal of FIG. 4 and the
example seal of FIG. 8 described below. The example seal 116 of FIG. 3 includes a first
section 300, a second section 302 and a third section 304 disposed between the first section
300 and the second section 302. The example first section 300 and the example second

section 302 include braided graphite foil reinforced with Inconel™. The first section 300 and
the second section 302 are coupled to opposing sides of the third section 304. In the
illustrated example, the first section 300 defines the first side 232 of the seal 116, and the
second section 302 defines the second side 234 of the seal 116. In the illustrated example,
the third section 304 includes graphite foil formed via a die. The above-noted number of
sections, materials and construction techniques are merely examples and, thus, other numbers
of sections, materials and/or construction techniques may be employed without departing
from the scope of this disclosure. Further, although the example seal 116 of FIG. 3 has a
rectangular cross-sectional shape, other example seals may have other cross- sectional shapes
such as, for example, circular, elliptical, etc.
[0032] During operation of the example valve 100, the valve 100 may be subjected to

a variety of process temperatures. As a result, components of the valve 100 (e.g., the valve
seat 112, the cage 114, the valve body 102, etc.) may contract or expand due to thermal
distortion. The example seal 116 of FIG. 3 is flexible or pliable (e.g., has elastic properties
and/or characteristics), which enables the example seal 116 to contract or expand with the
valve seat assembly 110 and/or the valve body 102. As a result, the example seal 116 of FIG.
3 is capable of providing a fluid seal in operational temperatures from about -350 degrees
Fahrenheit to about 1200 degrees Fahrenheit. Thus, the example valve 100 may be used
applications involving a wide range of temperatures, including cryogenic temperatures, high
temperatures, etc.
[0033] The example seal 116 of FIG. 3 includes a guard 306. In the illustrated

example, the guard 306 is disposed on a corner or edge 308 of the seal 116 to enable the
guard 306 to initially contact the tapered portion 228 of the wall 224 of the valve body 102 as
the seal 116 is lowered into the valve body 102 with the valve seat assembly 110. The
example guard 306 protects the seal 116 from damage, abrasion and/or wear as the seal 116
slides along the tapered portion 228 of the wall 224 as the valve seat assembly 110 is lowered
into the valve body 102. In the illustrated example, the guard 306 has an L-shaped crosssection. Other examples have other cross- sectional shapes (e.g., rounded or curved, etc.). In

some examples, the seal 116 does not include the guard 306.

[0034] FIG. 4 illustrates another example valve seat assembly 400 disclosed herein.

In the illustrated example, the valve seat assembly 400 includes a cage 402, a valve seat 404

and a seal 406. In the illustrated example, the valve seat assembly 400 is disposed in a valve
body 408 along a fluid flow passageway 410. While the following examples are described in
conjunction with the example valve body 408 of FIG. 4, the example methods and apparatus
disclosed herein may be implemented using other valves and/or valve bodies such as, for
example, one or more valves or valve bodies described in U.S. Application No. 13/599,762,
entitled "Valve Seat Apparatus for Use with Fluid Valves," filed on August 30, 2012; U.S.
Application No. 13/828,539 entitled "Valve Seat Apparatus for Use With Fluid Valve;"
and/or any other valve or valve body.
[0035] The example valve seat 404 is suspended in the valve body 408 via the cage

402 to be adjacent a wall 412 of the valve body 408. In the illustrated example, the cage 402
includes first threads 414 and the valve seat 404 includes second threads 416 to engage the
first threads 414. The valve seat 404 is movably coupled to the cage 402 via the first and
second threads 414 and 416. The example seal 406 is disposed between a flange 418 of the
valve seat 404 and an end 419 of the cage 402. Thus, the seal 406 may be compressed by the
flange 418 and the end 419 of the cage 402 along a first axis 420 (e.g., an axis substantially
parallel to a longitudinal axis of the cage 402) by moving the valve seat 404 relative the cage
402 via the threads 414, 416. The example seal 406 is also compressed or compacted by the
valve seat 404 and the wall 412 of the valve body 408 along a second axis 422 (e.g., an axis
substantially perpendicular to the longitudinal axis of the cage 402) to load the seal 406.
[0036] In the illustrated example, the valve seat 404 includes female connectors 424

and 426 (e.g., recesses, cavities, etc.) to enable a valve seat adjustment apparatus 500 (FIG. 5)
to engage the valve seat 404 to thread or unthread the valve seat 404 and the cage 402. The

example female connectors 424 and 426 of FIG. 4 are disposed on an underside 428 of the
valve seat 404 (e.g., a side of the valve seat 404 defining an end of the valve seat 404 and/or
the flange 418). In other examples, the valve seat 404 includes male connectors (e.g.,
protrusions) to enable the valve seat adjustment apparatus 500 to engage the valve seat 404.
[0037] In the illustrated example, the cage 402 includes a first step 430 between the

first threads 414 and the end 419. The example valve seat 404 includes a second step 432
between the second threads 416 and the flange 418. In the illustrated example, the first step
430 and the second step 432 function as a stop. For example, as the valve seat 404 is

threaded into the cage 402, the second step 432 may contact the first step 430 to substantially
prevent further threading of the valve seat 404 and the cage 402. In some examples, the first

step 430 contacts the second step 432 when the flange 418 is a predetermined distance from

the end 419 of the cage 402 to prevent compression of the seal 406 beyond a threshold

amount of compression.
[0038] FIG. 5 illustrates the example valve seat adjustment apparatus 500, which may

be used to load the example seal 406 of FIG. 4 while the valve seat assembly 400 is disposed
in the valve body 408. In the illustrated example, the valve seat adjustment apparatus 500

includes a first bracket 502 and a hanger 504. The example first bracket 502 engages the
valve seat 404. When the first bracket 502 and the valve seat 404 are engaged, the first
bracket 502 may be rotated to move the valve seat 404 relative to the cage 402 (e.g., thread or
unthread the valve seat 404 and the cage 402). In the illustrated example, the first bracket
502 includes a first beam or bar 506. Male connectors 508 and 510 are disposed on the first

bar 506. In the illustrated example, the male connectors 508 and 510 are cylindrical
protrusions extending from a surface 512 of the first bar 506. In other examples, the male
connectors 508 and 510 may be other shapes such as for example, rectangular, hexagonal,
etc. As described in greater detail below, the male connectors 508 and 510 engage the female

connectors 424 and 426 of the valve seat 404 to enable torque to be transferred from the
valve seat adjustment apparatus 500 to the valve seat 404. In other examples, the first bar
506 includes female connectors (e.g., recesses) to receive one or more male connectors (e.g.,

protrusions) of the valve seat 404.
[0039] The example hanger 504 suspends or hangs the valve seat adjustment

apparatus 500 from the valve body 408, the cage 402, and/or any other suitable portion of a

valve component(s) and holds the first bracket 502 in engagement with the valve seat 404. In
the illustrated example, the hanger 504 includes a first cable 514 and a second cable 516.
The first cable 514 is coupled to a second beam or bar 518 adjacent a first end 520 of the

second bar 518. The second cable 516 is coupled to the second bar 518 adjacent a second

end 522 of the second bar 518. Other examples may include other numbers of cables (e.g., 1,
3, 4, 5, etc.). In the illustrated example, a length of the second bar 518 is less than an inner

diameter of the valve seat 404 and/or the cage 402 to enable the second bar 518 to be
disposed within a space defined by the inner diameter of the valve seat 404 and/or the cage
402 while the first bracket 502 engages the valve seat 404.
[0040] The example hanger 504 of FIG. 5 includes a first hook 524 coupled to the

first cable 514. A second hook 526 is coupled to the second cable 516. In the illustrated
example, the first hook 524 and the second hook 526 engage the cage 402, the valve body
408 and/or any other suitable valve component(s) and/or fixture(s) to suspend the first

bracket 502 in the valve body 408. Other examples may utilize other techniques to enable the
hanger 504 to engage the valve to suspend the first bracket 502 in the valve body 408.
[0041] Lengths of the example first cable 514 and the example second cable 516 are

adjustable. In the illustrated example, the first cable 514 is operatively coupled to a first

buckle 528. The example second cable 516 is operatively coupled to a second buckle 530.
The first buckle 528 and the second buckle 530 may be used to adjust a length of the first

cable 514 and the second cable 516, respectively, to lower the first bracket 502 or raise the
first bracket 502 relative to the valve seat 404. The first and second buckles 528 and 530
may employ clasps, clamps, apertures through which the cables 514 and 516 are looped,
pulleys, and/or any other suitable device and/or technique to enable the lengths of the cables
514 and 516 to be adjusted.
[0042] The example valve seat adjustment apparatus 500 of FIG. 5 includes a first

coupling 532 and a second coupling 534. The first coupling 532 is disposed on a first side of
the first bracket 502. The example second coupling 534 is disposed on a second side of the
first bracket 502 opposite the first side. In the illustrated example, the first coupling 532 and
the second coupling 534 are hexagon- shaped protrusions (e.g., hex heads) to enable a first
tool 536 and/or a second tool 700 (FIG. 7) to engage the first bracket 502 and facilitate
torquing of the first bracket 502. In the illustrated example, the first tool 536 is an open-end
wrench. However, the above-noted type of tool is merely an example and, thus, other tools
(e.g., an Allen wrench, a socket wrench, a screwdriver, etc.) may be used without departing

from the scope of this disclosure. Similarly, in other examples, the first coupling 532 and/or
the second coupling 534 may be other shapes to facilitate engagement of the first tool 536
and the first coupling 532 and/or the second coupling 534. In some examples, the first
coupling 532 and the second coupling 534 are female connections such as, for example,
keyed (e.g., hexagonal) recesses to receive the first tool 536.
[0043] FIG. 6 illustrates the example valve seat adjustment apparatus 500 disposed in

the valve body 408 of FIG. 4 . In the illustrated example, the first hook 524 and the second
hook 526 engage a lip 600 of the cage 402, and the first bracket 502 is suspended in the valve
body 408 below the valve seat assembly 400 in the orientation of FIG. 6 . The example first
bracket 502 may be lowered into the valve body 408 through a bore 602 of the cage 402. In
the illustrated example, a flow control member (e.g., a plug, a piston, etc.) is decoupled
and/or removed from the valve body 408 to facilitate disposal of the example valve seat
adjustment apparatus 500 inside the valve body 408. In other examples, the flow control
member is coupled to the valve body 408 when the valve seat adjustment apparatus 500 is

positioned into and/or disposed inside the valve body 408. In some examples, the first
bracket 502 is positioned in the valve body 408 via an inlet 604 or an outlet 606 of the valve
body 408, and the first cable 514 and the second cable 516 are fed through the bore 602 of the
cage 402 to enable the first and second hooks 524 and 526 to engage the lip 600 of the cage
402. In other examples, the first hook 524 and the second hook 526 engage other portion(s)

of the valve seat assembly 400 and/or the valve body 408, other valve component(s) and/or
fixture(s).
[0044] FIG. 7 illustrates the example first bracket 502 of the valve seat adjustment

apparatus 500 engaging the example valve seat 404 of FIG. 4 . In the illustrated example,
once the first bracket 502 is positioned below the valve seat 404 (e.g., via the inlet 604, the

outlet 606, by lowering the first bracket 502 through the cage 402, etc.) in the orientation of
FIG. 7, the lengths of the first cable 514 and the second cable 516 may be shortened via the

buckles 528 and 530 to move the male connectors 508 and 510 of the valve seat adjustment
apparatus 500 into engagement with the female connectors 424 and 426 of the valve seat 404.
Once the male connectors 508 and 510 are in engagement with the female connectors 424

and 426, the example first bracket 502 may be rotated to thread or unthread the valve seat 404
and the cage 402 to move the valve seat 404 relative to cage 402.
[0045] In the illustrated example, the first coupling 532 is accessible via the bore 602

of the cage 402. Thus, the first bracket 502 may be rotated by lowering a second tool 700
into the valve body 408 via the bore 602 of the cage 402, engaging the first coupling 532 with

the second tool 700, and applying a sufficient amount of torque to the first coupling 532 via
the second tool 700. The second coupling 534 is accessible via the inlet 604 of the example

valve body 408. Thus, in the illustrated example, the first bracket 502 may be rotated by
inserting the first tool 536 into the valve body 408 via the inlet 604, engaging the second
coupling 534 with the first tool 536, and applying a sufficient amount of torque to the second
coupling 534 via the first tool 536.
[0046] In the illustrated example, the first bracket 502 is rotatably coupled to the

second bar 518 to enable the second bar 518 to remain substantially stationary relative to the

cage 402 to prevent the cables 514 and 516 from entangling while the first bracket 502 is

rotated via the first tool 536. In the illustrated example, the first coupling 532 includes a neck
702, and the example second bar 518 is rotatably coupled to the first bracket 502 via the neck
702. For example, the second bar 518 may define an aperture through which the neck 702

extends, and the neck 702 provides an axis of rotation about which the first bracket 502
rotates relative to the second bar 518.

[0047] As the first bracket 502 is rotated, the valve seat 404 moves relative to the

cage 402 to compress or decompress the seal 406. Thus, a position of the valve seat 404 is
adjustable relative to a position of the cage 402, and a torque applied to the first bracket 502
may be controlled to control an amount of rotation of the valve seat 404 and, thus,
compression of the seal 406. Therefore, the example valve seat adjustment apparatus 500
may be used to load the seal 406 to enable the seal 406 to provide a fluid seal against the
valve body 408.
[0048] FIG. 8 illustrates another example valve seat assembly 800 disclosed herein.

In the illustrated example, the valve seat assembly 800 includes a cage 802, a valve seat 804

and a seal 806. The example valve seat 804 of FIG. 1 is coupled to the cage 802. In the
illustrated example, the valve seat 804 is coupled to the cage 802 via first threads 808. In
other examples, the valve seat 804 is coupled to the cage 802 via other techniques (e.g.,
welding, mechanical fasteners such as, for example, bolts, etc.). In the illustrated example,
the valve seat 804 defines a recess 810 in which the seal 806 is disposed. In the illustrated
example, the valve seat 804 includes a flange 812 and a retainer 814 to define the recess 810.
In the illustrated example, the seal 806 is interposes the flange 812 and the retainer 814.
[0049] In the illustrated example, the retainer 814 is movably coupled to the valve

seat 804 via second threads 816 to enable the retainer 814 to load the seal 806. The example

retainer 814 also enables the seal 806 to be clamped between the retainer 814 and the flange
812 prior to the example valve seat assembly 800 being disposed in the valve body 818 to

facilitate assembly of the valve seat assembly 800 outside of a valve body 818. In the
illustrated example, the retainer 814 includes female connections 820 and 822 (e.g., recesses,
cavities, etc.) to enable the example valve seat adjustment apparatus 500 of FIG. 5 to engage
the retainer 814 and move the retainer 814 toward the cage 802 via the second threads 816.
As the retainer 814 compresses the seal 806 against the flange 812, the seal 806 is urged to

expand toward the valve body 818. As a result, the seal 806 is compressed or compacted by
the valve body 818 and valve seat 804, thereby loading the seal. When the example seal 806
is loaded, a first side 824 of the seal 806 is in contact with the flange 814, a second side 826

of the seal 806 is in contact with the retainer 814, a third side 828 of the seal 806 is in contact
with the valve seat 804, and a fourth side 830 of the seal 806 is in contact with the valve body
818. Thus, the example seal 806 is compressed between the first side 824 and the second

side 826 and between the third side 828 and the fourth side 830.
[0050] In the illustrated example, the valve seat 804 functions as a stop (e.g., provides

a motion limit) to the retainer 814. For example, as the retainer 814 threads into the valve

seat 804, an end 832 of the retainer 814 initially contacts the seal 806. If the retainer 814 is
further threaded into the valve seat 804, the end 832 of the retainer 814 may contact the valve
seat 804, thereby substantially preventing further threading of the retainer 814 and, thus
further compression of the seal 806.
[0051] A flowchart representative of an example method 900 for assembling a valve

is shown in FIG. 9 . Although the example method 900 is described with reference to the

flowchart illustrated in FIG. 9, many other methods to assemble a valve may alternatively be
used. For example, the order of execution of the blocks may be changed, and/or some of the
blocks described may be changed, eliminated, or combined.
[0052] The method 900 of FIG. 9 begins at block 902 by disposing a seal between a

first surface and a second surface of a valve seat assembly. For example, the seal 116 of FIG.
1 may be disposed between the ledge 218 of the valve seat 112 and the end 206 of the cage
114. In some examples, the end 206 of the cage 114 contacts the first side 232 of the seal
116, and flange 210 of the valve seat 112 contacts the second side 234 of the seal 114.
[0053] In some examples, the seal 406 is disposed around the valve seat 404, and the

valve seat 404 is threaded into the cage 402 to dispose the seal 406 between the flange 418
and the end 419 of the cage 402. In other examples, the seal 806 is disposed in the recess 810
of the valve seat 804, and the retainer 814 is threaded into the valve seat 804 to dispose the
seal 806 between the retainer 814 and the flange 812. The example valve seat 804 of FIG. 8

may then be coupled to the cage 802 to form the valve seat assembly 800. In some examples,
the valve seat 804 is coupled to the cage 802 prior to disposing the seal 806 between the
retainer 814 and the flange 812.
[0054] At block 904, the seal is compressed between the first surface and the second

surface of the valve seat assembly. In some examples, once the seal 116 of FIG. 1-3 is
disposed on the ledge 218, the second threads 202 of the valve seat 112 may be threaded with
the first threads 200 of the cage 114 to hold and/or compress the seal 116 between the flange
210 and the end 206 of the cage 114. The example seal 116 of FIGS. 1-3 is then further
compressed between the end 206 of the cage 114 and the ledge 218 of the valve seat 208 as
the valve seat assembly 1 10 lowers into the valve body 102. For example, when the tapered
portion 228 of the wall 224 of the valve body 102 contacts the seal 116 and compresses the
seal 116 against the first portion 208 of the valve seat 112, the seal 116 is urged to expand

toward the end 206 of the cage 114 and the ledge 218 of the valve seat 112. Because the first
side 232 and the second side 234 of the seal 116 are in contact with the end 206 of the cage

114 and the ledge 218 of the valve seat 112, respectively, as the valve seat assembly 110 is

lowered into the valve body 102, the seal 116 compresses between the end 206 of the cage
114 and the ledge 218.

[0055] In some examples, the valve seat adjustment apparatus 500 is suspended in the

valve body 408 to engage the valve seat 404 when the valve seat assembly 400 is disposed
inside the valve body 408. Torque may be applied to the valve seat adjustment apparatus 500
via the first tool 536 and/or the second tool 700 to move the flange 418 of the valve seat 404
toward the end 419 of the cage 402 via the threads 414 to compress the seal 406 between the
flange 418 and the end 419 of the cage along the first axis 420. In other examples, the
retainer 814 is threaded into the valve seat 804 via valve seat adjustment apparatus 500 to
compress the seal 806 between the retainer 814 and the flange 812.
[0056] At block 906, the seal is compressed between a third surface of the valve body

and a fourth surface of the valve seat assembly to load the seal. For example, as the example
valve seat assembly 110 of FIGS. 1-2 is further lowered into the valve body 102, the example
seal 116 compresses between the first portion 208 of the valve seat 112 and the second bore

230 of the wall 224 to load the seal 116. Thus, the four sides 232, 234, 236, 238 of the
example seal 116 are in contact with the example valve 100 when the seal 116 is loaded.
[0057] In some examples, the example seal 406 of FIG. 4 is loaded by moving the

flange 418 of the valve seat 404 toward the end 419 of the cage 402 to further compress the
seal 406 between the flange 418 and the end 419 of the cage along the first axis 420. As the
seal 406 is compressed along the first axis 420, the seal is urged to expand along the second

axis 422. Expansion of the seal 406 along the first axis 420 enables the seal 406 to also be
compressed or compacted between the wall 412 of the valve body 408 and the valve seat 404
along the second axis 422, thereby loading the seal 406. Thus, when the example seal 406 is
loaded, the example seal 406 is compressed along both the first axis 420 and the second axis
422.
[0058] In some examples, the retainer 814 is employed to enable the seal 806 to be

compressed between the example valve seat 804 and the example valve body 818. For
example, when the valve seat assembly 800 is disposed in the valve body 818, the retainer
814 moves toward the flange 812 to compress the seal 806. As the example seal 806 is

compressed between the retainer 814 and the flange 812, the seal 806 is urged to expand
toward the valve body 818 and the valve seat 804. As a result, the valve seat valve seat 804
and the valve body 818 contact the third side 828 and the fourth side 830 of the seal 806,
respectively, and compress the seal 806 between the valve seat 804 and the valve body 818.

[0059] Although certain example methods, apparatus and articles of manufacture

have been described herein, the scope of coverage of this patent is not limited thereto. On the
contrary, this patent covers all methods, apparatus and articles of manufacture fairly falling
within the scope of the claims of this patent.
[0060] The Abstract at the end of this disclosure is provided to comply with 37 C.F.R.

§ 1.72(b) to allow the reader to quickly ascertain the nature of the technical disclosure. It is
submitted with the understanding that it will not be used to interpret or limit the scope or
meaning of the claims.

What Is Claimed Is:
1.

An apparatus, comprising:
a valve seat assembly including a cage and a valve seat coupled to the cage,

the valve seat assembly to be disposed in a valve body; and
a seal having a first side, a second side, a third side and a fourth side, wherein
the first side, the second side and the third side are in contact with the valve seat
assembly, and the fourth side is to be in contact with the valve body.

2.

The apparatus of claim 1, wherein the seal comprises a first portion composed

of graphite.

3.

The apparatus of any of the preceding claims, wherein the seal comprises a

4.

The apparatus of any of the preceding claims, wherein the seal is disposed on

guard.

an end of the cage.

5.

The apparatus of any of the preceding claims, wherein the seal is disposed in a

recess defined by the valve seat.

6.

The apparatus of any of the preceding claims, further comprising the valve

body, the valve body defining a tapered surface to contact the fourth side to compress the
seal.

7.

The apparatus of any of the preceding claims, wherein at least a portion of the

valve seat is movable relative to the cage to compress the seal.

8.

The apparatus of any of the preceding claims, wherein the seal is to be used

with a process fluid having a temperature between about -350 degrees Fahrenheit and about
1200 degrees Fahrenheit.

9.

An apparatus, comprising:
a valve seat assembly including a first portion movable relative to a second

portion;

a seal to be compressed between the first portion and the second portion; and
a valve body to receive the valve seat assembly, wherein the seal is to be
compressed between the valve seat assembly and the valve body to form a fluid seal.

10.

The apparatus of claim 9, wherein the valve seat assembly comprises a cage

and a valve seat.

11.

The apparatus of any of the preceding claims, wherein the cage comprises the

first portion, and the valve seat comprises the second portion.

12.

The apparatus of any of the preceding claims, wherein the first portion is the

valve seat and the second portion comprises a flange movably coupled to the valve seat.

13.

The apparatus of any of the preceding claims, wherein the valve seat includes

first threads and the cage includes second threads to mate with the first threads.

14.

The apparatus of any of the preceding claims, wherein the valve seat is

suspended in the valve body via the cage.

15.

The apparatus of any of the preceding claims, wherein the valve body defines

a tapered surface, the seal to be compressed between the tapered surface and the valve seat
assembly.

16.

The apparatus of any of the preceding claims, wherein a position of the first

portion is adjustable relative to a position of the second portion when the valve seat assembly
is disposed in the valve body.

17.

The apparatus of any of the preceding claims, wherein the seal is to be used

with a process fluid having a temperature between about -350 degrees Fahrenheit and about
1200 degrees Fahrenheit.

18.

A method, comprising:
compressing a seal between a first surface and a second surface of a valve seat

assembly, the valve seat assembly including a valve seat and a cage; and

compressing the seal between a third surface of a valve body and a fourth
surface of the valve seat assembly.

19.

The method of claim 18, wherein compressing the seal between the first

surface and the second surface of the valve seat assembly comprises moving at least a portion
of the valve seat relative to the cage.

20.

The method of any of the preceding claims, wherein moving at least the

portion of the valve seat comprises disposing a tool in the valve body and operatively
coupling the tool to the valve seat.

21.

The method of any of the preceding claims, wherein the third surface is

tapered and wherein compressing the seal between the third surface of the valve body and the
fourth surface of the valve seat assembly comprises lowering the valve seat assembly into the
valve body and contacting the seal along a portion of the third surface of the valve body.

22.

An apparatus, comprising,
a bracket to engage a portion of a valve seat suspended in a valve body via a

cage; and

a hanger rotatably coupled to the bracket, the hanger to suspend the bracket in
the valve body, wherein the bracket is to be rotated to move at least the portion of the
valve seat relative to the cage to compress a seal.

23.

The apparatus of claim 22, wherein a length of the hanger is adjustable.

24.

The apparatus of any of the preceding claims, further comprising a coupling

disposed on the bracket, the coupling to be engaged by a tool to rotate the bracket.

25.

The apparatus of any of the preceding claims, wherein the bracket comprises a

male connector to engage the portion of the valve seat.

26.

cable.

The apparatus of any of the preceding claims, wherein the hanger comprises a

27.

An apparatus comprising:
means for engaging a valve seat coupled to a cage disposed in a valve body;
means for suspending the means for engaging in the valve body; and
means for rotatably coupling the means for suspending to the means for

engaging, wherein the means for engaging is to enable rotation of the valve seat
relative to the cage to compress a seal.

28.

The apparatus of claim 27 further comprising means for receiving a tool, the

means for receiving disposed on a first side of the means for engaging the valve seat.

29.

The apparatus of any of the preceding claims wherein the means for

suspending further comprises means for adjusting a length of the means for suspending.

