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(57) Abréegée/Abstract:

Mounting assemblies for use with fluid control devices are disclosed. An example apparatus includes a bonnet to be coupled to a
valve and a mounting assembly Including a first side to be coupled to an actuator and a second side to be rotatably coupled at an
end of the bonnet to enable a rotational position of the mounting assembly to change relative to the bonnet.
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(57) Abstract: Mounting assemblies for use with fluid control devices
are disclosed. An example apparatus includes a bonnet to be coupled

to a valve and a mounting assembly including a first side to be coupled
to an actuator and a second side to be rotatably coupled at an end of
the bonnet to enable a rotational position of the mounting assembly to
change relative to the bonnet.
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MOUNTING ASSEMBLIES FOR USE WITH FLUID CONTROL DEVICES

FIELD OF THE DISCLOSURE
[0001] This patent relates to mounting assemblies and, more specifically, to mounting
assemblies for use with fluid control devices.
BACKGROUND
[0002] Process control systems use a variety of field devices to control process parameters.
These field devices sometimes include valves and actuators, which may be electrically wired.
SUMMARY
[0003] An example apparatus in accordance with the teachings of this disclosure includes a
bonnet to be coupled to a valve and a mounting assembly including a first side to be coupled
to an actuator and a second side to be rotatably coupled at an end of the bonnet to enable a
rotational position of the mounting assembly to change relative to the bonnet.
[0004] Another example apparatus in accordance with the teachings of this disclosure
includes a valve body comprising an inlet and an outlet, a bonnet coupled to the valve body
and a mounting assembly including a first side to be coupled to an actuator and a second side
to be rotatably coupled at an end of the bonnet to enable a rotational position of the mounting

assembly to change relative to the bonnet.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] FIG. 1 depicts a known valve.
[0006] FIGS. 2 and 3 depict different views of an example valve including an example
mounting assembly in accordance with the teachings of this disclosure.
[0007] FIGS. 4 and 5 depict different views of another example valve including an example
mounting assembly 1n accordance with the teachings of this disclosure.
[0008] FIGS. 6 — 12 depict different views of assembling the example valves including the
example mounting assemblies in accordance with the teachings of this disclosure.

DETAILED DESCRIPTION

[0009] Certain examples are shown in the above-identified figures and described in detail
below. In describing these examples, like or identical reference numbers are used to identify
the same or similar elements. The figures are not necessarily to scale and certain features and
certain views of the figures may be shown exaggerated in scale or 1n schematic for clarity

and/or conciseness. Additionally, several examples have been described throughout this
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specification. Any features from any example may be included with, a replacement for, or
otherwise combined with other teatures from other examples.

[0010] The examples disclosed herein relate to example mounting assemblies for use with
example valves and associated bonnets that enable pneumatic and/or fluid valves to be
operated by an actuator (e.g., a linear actuator, a motorized tlow controller) mountable at a
plurality of orientations relative to the bonnet. Enabling the actuator to be mountable at a
plurality of orientations and, specifically, any position about an axis of the valve (e.g., 360
degrees), enables electrical connections of the actuator to be located in a desired and/or
preferred position (e.g., an operator accessible location). Thus, regardless of the position in
which the valve 1s installed in a pipeline, the actuator can be easily electrically wired.

[0011] In some examples, an example mounting assembly includes a first plate (e.g., an
adapter plate), a second plate and/or a retainer (e.g., a snap ring) that are couplable to an
example bonnet. The bonnet includes a cylindrical portion about which the first and/or
second plates are rotatably coupled. The first plate includes an aperture that surrounds the
cylindrical bonnet portion and 1s rotatably coupled thereto by a retainer (e.g., a snap ring).
The second plate 1s positioned on and/or adjacent the first plate and defines a non-circular
aperture (e.g., a square aperture) through which a correspondingly shaped actuator stem
extends. At least a portion of the actuator stem may have a square cross-section or other
shape that corresponds to the non-circular aperture.

[0012] During operation, the non-circular aperture substantially prevents the actuator from
moving relative to the first and/or second plates and, thus, substantially ensures that only
vertical forces are imparted on the first and/or second plates from the actuator and/or actuator
stem. Fasteners (e.g2., bolts) couple the actuator and the first and second plates together. The
retainer rotatably couples the plates and the actuator to the bonnet. To substantially prevent
vibration from moving the actuator relative to the valve and/or plates, one or more of the
fasteners may be a set screw that 1s driven against and/or onto a surface of the bonnet to
provide a friction lock.

[0013] FIG. 1 depicts a known valve 100 including a body 102 having an inlet 104, an outlet
106 and a pilot or control pressure inlet or input 108. A bonnet 110 1s threaded onto the body
102 to form a chamber 112. A piston or sensor 114 1s positioned within the chamber 112 and
slidably engages an inner surface or passage 116. The piston 114 includes a seal (e.g., an O-
ring) 118 that sealingly engages the passage 116 of the chamber 112. The piston 114 1s
coupled to a valve assembly 119 via a tfastener 120. The fastener 120 1s received 1n a recess

122 of the piston 114 and threadingly engages a stem 124 of the valve assembly 119. The
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coupling between the piston 114 and the stem 124 enables the piston 114 to be moveable
relative to the stem 124 to substantially prevent the piston 114 from binding in the passage
116 when moving therein. A spring 126 urges a plug 128 of the valve assembly 119 via the
piston 114 to engage a seat 130.

[0014] In operation, a desired control pressure 1s applied to the pilot input 108 and, thus, to
the piston 114. If the control pressure applies a force to the piston 114 that 1s greater than the
force exerted on the piston 114 via the spring 126, the piston 114 is displaced toward the seat
130 to drive the plug 128 away from the seat 130 and enable tluid tlow between the inlet 104
and the outlet 106. On the other hand, if the control pressure applies a force that 1s less than
the force exerted on the piston 114 via the spring 126, the piston 114 1s urged away from the
seat 130 to drive the plug 128 toward the seat 130 and prevent fluid flow between the inlet
104 and the outlet 106. The known valve 100 1s only moveable to a fully open position or a
fully closed position because the control pressure 1s not variable and/or adjustable to enable
the plug 128 to be moved and held (e.g., without oscillations) at any other position (e.g., a
30% open position). Instead, increasing the pressure (e.g., the introduction of a quick burst of
air) 1n the chamber 112 causes the valve 100 to quickly move to a fully open position and
decreasing the pressure in the chamber 112 causes the valve 100 to quickly move to the fully
closed position.

[0015] FIG. 2 depicts an example valve 200 including an example bonnet 202 and an
example mounting assembly 204. The mounting assembly 204 includes a first plate 2006, a
second plate 208 and a retainer (e.g., a snap ring) 210. The bonnet 202 1s threaded onto the
body 102 to define a chamber 211. The bonnet 202 includes an elongated and/or cylindrical
portion 212 defining a groove 214 that receives and/or retains the retainer 210.

[0016] In this example, the first plate 206 defines a first aperture 216, second apertures (e.g.,
threaded apertures) 217 and a groove 218. The first aperture 216 surrounds the cylindrical
portion 212. The groove 218 enables the retainer 210 to be received by the groove 214 of the
bonnet 202 to rotatably couple the first plate 206 to the bonnet 202. An interaction and/or
engagement between the retainer 210 and the first plate 206 enables the first plate 206 to
rotate about an axis 220 and substantially prevents the first plate 206 from moving away from
a surface (e.g., a flat surface, an annular surface) 222 of the bonnet 202.

[0017] In this example, the second plate 208 defines a third aperture (e.g., non-circular
aperture, a circular aperture) 224 and fourth apertures (e.g., threaded and/or non-threaded

apertures) 226. The third aperture 224 1s to receive an actuator stem (not shown) and may



CA 02860219 2014-06-20

WO 2013/101637 PCT/US2012/070826

have a shape that 1s similar to and/or corresponds to a cross-section of the actuator stem
recerved therein.

[0018] An actuator or motor (not shown) having mounting holes may be positioned adjacent
a surface 228 of the second plate 208 such that the mounting holes and the apertures 217 and
226 align and the actuator stem extends through the third aperture 224 and engages a surface
230 of a member, spring keeper or piston 232. In this example, the piston 232 1s threadably
coupled directly to the stem 124 and does not sealingly and/or slidably engage an inner
surtace 234 of the chamber 211. To enable the piston 232 to be coupled to the stem 124 via a
tool (e.g., a wrench), 1n some examples, the piston 232 may have one or more tlat edges.
[0019] Fasteners may be positioned through the mounting holes and the apertures 217 and
226 to couple the actuator to the plates 206 and 208. While the actuator 1s coupled to the
plates 206 and 208, because of the rotational coupling between the first plate 206 and the
bonnet 202, the actuator and the plates 206 and 208 can rotate about the axis 220. Thus,
regardless of the position that the valve 200 1s installed in a pipeline, the actuator can be
moved to enable easy electrical wiring. Once the actuator 1s 1n the desired location relative to
the bonnet 202, one or more of the fasteners (e.g., a set screw) may be driven through the
aperture(s) 217 against the surtace 222 to substantially prevent movement of the actuator and
the plates 206 and/or 208 relative to the bonnet 202.

[0020] In operation, the actuator moves the piston 232 via the actuator stem (not shown).
Moving the piston 232 toward the seat 130 drives the plug 128 away from the seat 130 and
enables fluid flow between the inlet 104 and the outlet 106. Moving the piston 232 away
from the seat 130, via the spring 126 and/or retraction of the actuator stem, drives the plug
128 toward the seat 130 and substantially prevents fluid tlow between the inlet 104 and the
outlet 106. While the above example describes moving the plug 128 to the open position and
the closed position, the examples disclosed herein enable the plug to be moved and retained
in any position (e.g., 30% open position, etc.) without substantial oscillation.

[0021] FIG. 3 depicts a top view of the mounting assembly 204 and the bonnet 202. While
the third aperture 224 (e.g., the aperture that receives the actuator stem) 1s depicted as having
a square shape, the third aperture 224 may be any other shape (e.g., a circular, a rectangular, a
triangular, etc.). While the second plate 208 1s depicted as having a square shape, the first
and/or second plates 206 and/or 208 may have any other shape (e.g., a circular shape, etc.).
[0022] FIGS. 4 and 5 depict an example valve 400 that functions the same as the valve 200.

However, the relative sizing of some of the components (e.g., the body 102) 1s different.
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[0023] FIGS. 6 — 12 depict the process of assembling the valves 200 and/or 400. FIG. 6
depicts the valves 200 and 400. The valve 200 includes the first plate 206 rotatably coupled
to the bonnet 202 via the retainer 210. The valve 400 does not have the first plate 206
coupled thereto. In this example, to enable the piston 232 to be coupled to the stem 124 via a
tool (e.g., a wrench), the piston 232 has flat peripheral edges 602. FIG. 7 depicts the valve
400 with the first plate 206 positioned about the cylindrical portion 212. FIG. 8 depicts the
second plate 208 positioned on the valve 400. FIGS. 9 and 10 depict ditterent views ot the
valves 200 and 400 with the mounting assemblies 204 1nstalled thereon. FIGS. 11 and 12
depict different views of an actuator or motor 1100 positioned on the mounting assembly 204
of the valve 200.

[0024] The examples disclosed herein relate to valves having a mounting assembly and/or
bracket rotatably coupled to a bonnet to enable the rotational coupling of an actuator and/or
motor. The actuator may be a linear actuator or any any other device to position the valve
plug at any position between 0% and 100% open.

[0025] In some examples, the actuator and/or motor 1s rotatably coupled (e.g., operably
rotatably coupled) to the bonnet via a retaining ring. Specifically, the actuator and/or motor
1s coupled to a plate of the mounting assembly that 1s rotatably coupled to the bonnet via the
retaining ring. The actuator and/or motor 1s coupled to the mounting assembly via a plurality
of fasteners that extend through mounting holes and/or apertures.

[0026] In some examples, the example mounting assembly includes a plate having a square
aperture that receives an actuator stem having a similar and/or corresponding cross-section.
The interaction between the square aperture and the actuator stem substantially ensures that
any rotational movement of the actuator (e.g., during actuation) does not cause movement
between the actuator, the mounting assembly and/or the valve.

[0027] As set forth herein, an example apparatus includes a bonnet to be coupled to a valve
and a mounting assembly including a first side to be coupled to an actuator and a second side
to be rotatably coupled at an end of the bonnet to enable a rotational position of the mounting
assembly to change relative to the bonnet. In some examples, the mounting assembly
includes a retainer, a first plate, and a second plate. The first plate 1s to be coupled to the
second plate. The retainer 1s to rotatably couple the first plate to the bonnet.

[0028] In some examples, the second plate is coupled to the first plate via fasteners. In some
examples, at least one of the fasteners includes an end to drive against a face of the bonnet to
fix the position of the first plate and the second plate relative to the bonnet. In some

examples, the bonnet includes an elongated portion defining a groove to receive the retainer.
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In some examples, the first plate includes an aperture to surround the elongated portion. In
some examples, the second plate includes an aperture through which a stem of the actuator 1s
to extend. In some examples, the aperture includes a non-circular shape that corresponds to a
cross-sectional shape of the stem. The non-circular shape 1s to substantially prevent non-
vertical forces from being imparted on the second plate. In some examples, a set screw 1s to
extend through the first plate and the second plate and drive against a face of the bonnet to fix
the rotational position of the mounting assembly relative to the bonnet. In some examples,
the retainer includes a snap-ring.

[0029] Another example apparatus includes a valve body including an inlet and an outlet, a
bonnet coupled to the valve body and a mounting assembly including a first side to be
coupled to an actuator and a second side to be rotatably coupled at an end of the bonnet to
enable a rotational position of the mounting assembly to change relative to the bonnet.

[0030] In some examples, the example apparatus also includes a flow control member to
control fluid flow through a flow aperture defined by the valve body. In some examples, the
example apparatus also includes a piston assembly coupled to the flow control member, a
stem of the actuator 1s to interact with the piston assembly to change the position of the tlow
control member. In some examples, the mounting assembly includes a retainer, a first plate,
and a second plate. The first plate 1s to be coupled to the second plate. The retainer 1s to
rotatably couple the first plate to the bonnet. In some examples, the bonnet includes an
elongated portion defining a groove to receive the retainer. In some examples, the first plate
includes an aperture to surround the elongated portion. In some examples, the second plate
includes an aperture through which a stem of the actuator 1s to extend. In some examples, the
aperture includes a non-circular shape that corresponds to a cross-sectional shape of the stem.
The non-circular shape 1s to substantially prevent non-vertical forces from being imparted on
the second plate.

[0031] An example apparatus includes a valve body comprising an inlet and an outlet, a
bonnet coupled to the valve body and means for mounting an actuator at different rotational
positions relative to the valve body. In some examples, the means for mounting the actuator
at different rotational positions relative to the valve body includes a retainer, a first plate, and
a second plate. The first plate 1s to be coupled to the second plate. The retainer 1s to
rotatably couple the first plate to the bonnet. In some examples, the bonnet includes an
elongated portion defining a groove to receive the retainer, the first plate includes an aperture

to surround the elongated portion.
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[0032] Although certain methods, apparatus, and articles of manufacture have been described
herein, the scope of coverage of this patent 1s not limited thereto. To the contrary, this patent

covers all methods, apparatus, and articles of manufacture fairly falling within the scope of

the appended claims either literally or under the doctrine ot equivalents.
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What 1s claimed 1is:
1. An apparatus, comprising:

a bonnet to be coupled to a valve; and

a mounting assembly comprising a first side to be coupled to an actuator and a second
side to be rotatably coupled at an end of the bonnet to enable a rotational position of the
mounting assembly to change relative to the bonnet.
2. The apparatus ot claim 1, wherein the mounting assembly comprises a retainer, a first
plate, and a second plate, the first plate to be coupled to the second plate, the retainer to
rotatably couple the first plate to the bonnet.
3. The apparatus of any of the preceding claims, wherein the second plate 1s coupled to
the first plate via tasteners.
4. The apparatus of any of the preceding claims, wherein at least one of the fasteners
comprises an end to drive against a face of the bonnet to fix the position of the first plate and
the second plate relative to the bonnet.
J. The apparatus of any of the preceding claims, wherein the bonnet comprises an
elongated portion defining a groove to receive the retainer.
0. The apparatus of any of the preceding claims, wherein the first plate comprises an
aperture to surround the elongated portion.
7. The apparatus of any of the preceding claims, wherein the second plate comprises an
aperture through which a stem of the actuator 1s to extend.
3. The apparatus of any of the preceding claims, wherein the aperture comprises a non-
circular shape that corresponds to a cross-sectional shape of the stem, the non-circular shape
to substantially prevent non-vertical forces from being imparted on the second plate.
9. The apparatus of any of the preceding claims, wherein a set screw 1s to extend through
the first plate and the second plate and drive against a face of the bonnet to fix the rotational

position of the mounting assembly relative to the bonnet.

10. The apparatus of any of the preceding claims, wherein the retainer comprises a snap-
ring.
11. An apparatus, comprising:

a valve body comprising an inlet and an outlet;
a bonnet coupled to the valve body; and
a mounting assembly comprising a first side to be coupled to an actuator and a second

side to be rotatably coupled at an end of the bonnet to enable a rotational position of the

mounting assembly to change relative to the bonnet.
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12. The apparatus of claim 11, further comprising a flow control member to control tluid
flow through a flow aperture defined by the valve body.
13. The apparatus of any of the preceding claims, further comprising a piston assembly
coupled to the tlow control member, a stem of the actuator to interact with the piston
assembly to change the position of the flow control member.
14. The apparatus of any of the preceding claims, wherein the mounting assembly
comprises a retainer, a first plate, and a second plate, the first plate to be coupled to the
second plate, the retainer to rotatably couple the first plate to the bonnet.
13. The apparatus of any of the preceding claims, wherein the bonnet comprises an
elongated portion defining a groove to receive the retainer.
16. The apparatus of any of the preceding claims, wherein the first plate comprises an
aperture to surround the elongated portion.
17. The apparatus of any of the preceding claims, wherein the second plate comprises an
aperture through which a stem of the actuator 1s to extend.
18. The apparatus of any of the preceding claims, wherein the aperture comprises a non-
circular shape that corresponds to a cross-sectional shape of the stem, the non-circular shape
to substantially prevent non-vertical forces from being imparted on the second plate.
19.  An apparatus, comprising:

a valve body comprising an inlet and an outlet;

a bonnet coupled to the valve body; and

means for mounting an actuator at different rotational positions relative to the valve
body.
20. The apparatus of claim 19, wherein the means for mounting the actuator at different
rotational positions relative to the valve body comprises a retainer, a first plate, and a second
plate, the first plate to be coupled to the second plate, the retainer to rotatably couple the first
plate to the bonnet.
21. The apparatus of any of the preceding claims, wherein the bonnet comprises an
elongated portion defining a groove to receive the retainer, the first plate comprises an

aperture to surround the elongated portion.
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