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METHODS AND APPARATUS TO LOAD A VALVE PACKING

FIELD OF THE DISCLOSURE
[0001] This disclosure relates generally to fluid valves and, more particularly, to

methods and apparatus to load a valve packing.

BACKGROUND

[0002] Process control plants or systems often employ fluid valves, such as rotary
valves, linear valves, etc., to control the flow of process fluids. In general, fluid valves
typically include a fluid flow control member that is disposed in the fluid path and which is
operatively coupled to an actuator such as, for example, a pneumatic actuator, a manual
actuator, etc. A valve stem or shaft operatively couples the flow control member to the
actuator, which moves the tlow 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 valve stem or shatt extends between the flow control member and the actuator through a
bonnet coupled to the valve body.

[0003] A valve packing or packing assembly is often employed to prevent undesired
leakage of process fluid to the environment through the valve body along the valve stem or
shaft. The valve packing may include a plurality ot springs and/or packing seals disposed
along a portion of the valve stem or shaft to provide a seal. Some known valve packings
employ a high-spring rate loading device or spring assembly (e.g., Belleville springs) to
provide a relatively high load over a relatively small range of deflection or compression.
However, such known loading devices typically require very precise deflections and/or
tightly held manufacturing tolerances to enable a desired packing stress to be applied to the
packing seals.

[0004] Failure to provide a desired packing stress to the packing seals may cause an
improper seal. For example, a packing stress that is too low may cause the process fluid to
leak to the environment through the packing seals. A packing stress that is too large (e.g.,
greater than a maximum recommended packing stress) may cause some types ot packing
seals (e.g., graphite seals) to transfer material to a valve stem, thereby causing build-up of
material on the valve stem and damaging the packing seal. Additionally or alternatively,
packing stresses that are too high may increase packing friction between the packing seals
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and the valve stem or shaft, which may reduce valve performance and/or the operational life
of the valve packing and/or the valve stem or shaft.
SUMMARY

[0005] In one example, an apparatus to load a valve packing includes a load assembly
having a biasing element disposed between a valve packing flange and a stop flange to
provide a load to a seal assembly. The packing tlange is adjustable relative to the stop tlange
to adjust the load to be applied to the seal. A first guide member is coupled to the packing
flange or the stop tlange to provide a first predetermined distance between the packing flange
and the stop flange. The first guide member provides an indication of a first predetermined
load to be provided by the load assembly when the packing flange and the stop flange are
spaced at the first predetermined distance provided by the first guide member.

[0006] In another example, a packing assembly for use with a valve includes a seal
assembly disposed within a bore of a valve bonnet to provide a tluid seal around a valve stem
or shaft. A first flange is operatively coupled to the seal assembly via a packing retainer and
the first flange has a first opening. A second flange is disposed between the valve bonnet and
the first flange and the second flange has a second opening. A biasing element is disposed
between the first flange and the second flange and provides a packing stress to the seal
assembly. A first guide member is disposed within the first opening of the first flange or the
second opening of the second flange to provide a first predetermined distance between the
first flange and the second flange that corresponds to a first predetermined packing stress to
be provided to the seal assembly.

[0007] In yet another example a method to load a valve packing includes adjusting a
packing flange nut to a position corresponding at least approximately to a free condition of a
biasing assembly and coupling a first gauge member to a first flange. The method further
includes adjusting a gap between a first surface of the first gauge member and a reference
surface opposite the first flange to a first predetermined distance. The method turther
includes tightening the packing flange nut so that the first surface of the first gauge member
substantially aligns with the reference surface and causes a load assembly to provide a first
predetermined packing stress to the valve packing when the first gauge member substantially
aligns with the reference surface.

[0008] In yet another example, a valve packing assembly includes means for
providing a load to a seal assembly and means for providing an indication of a first
predetermined load to be provided by the means for providing a load. The valve packing also
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includes means for coupling the means for providing an indication to the means for providing
a load such that the means for providing an indication provides a predetermined distance
between a first reference tlange of the means for providing a load and a second reference
flange of the means for providing load where the predetermined distance corresponds to the
tirst predetermined load.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1A illustrates a known fluid control valve.

[0010] FIG. IB is an enlarged view of a known valve packing of the tluid valve
shown in FIG. 1A.

[0011] FIGS. 2A and 2B illustrate another known valve packing that may be used to
implement the fluid valve of FIG. 1A.

[0012] FIGS. 3A-3C illustrate an example valve packing assembly described herein.

[0013] FIGS. 4A-4C illustrate another example load assembly described herein that
may be used to implement the valve packing assembly of FIGS. 3A-3C.

[0014] FIGS. 5A and 5B illustrate another example load assembly described herein
that may be used to implement the valve packing assembly of FIGS. 3A-3C.

[0015] FIG. 6 illustrates yet another example load assembly described herein that may
be used to implement the valve packing assembly of FIGS. 3A-3C.

[0016] FIGS. 7A-7D illustrate yet another example load assembly described herein
that may be used to implement the valve packing assembly of FIGS. 3A-3C.

[0017] FIGS. 8 and 9 illustrate positive stop apparatus that may be used with the
example valve packing assembly of FIGS. 7A-7D.

[0018] FIGS. 10A and10B illustrate yet another example load assembly described
herein that may be used to implement the valve packing assembly of FIGS. 3A-3C.

DETAILED DESCRIPTION
[0019] In general, the example methods and apparatus described herein provide
precise control of packing stresses for live-load valve packings. More specifically, the
example valve packing apparatus described herein include a load assembly that provides a
desired or predetermined packing stress to a packing seal assembly based on a predetermined
distance or detlection of a biasing element (e.g., a Belleville spring). The example load
assemblies described herein enable precise control of an amount of deflection of a biasing

element. In particular, controlling the detlection of the biasing element to a predetermined
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position, the load assemblies may be adjusted to provide a substantially constant desired
packing stress to a packing seal assembly.

[0020] Additionally, the example methods and apparatus described herein enable a
packing stress to be set or adjusted without causing a biasing element (e.g., a Belleville
spring) to be fully compressed. Also, in some examples, precisely controlling packing stress
may prevent packing material transfer to a valve stem and/or reduce friction between the
packing seal and a valve stem or shaft. The example methods and apparatus described herein
may also compensate for variations in stack height of multiple biasing elements as a result of
material thickness variations of the elements (e.g., stack-up tolerances).

[0021] In particular, a valve packing apparatus described herein may include a first
guide member that provides an indication of a packing stress applied to a packing seal
assembly. The first guide member may prevent or restrict a load assembly from applying a
packing stress to the packing seal assembly that is greater than a first predetermined packing
stress (e.g., a nominal desired packing stress). In some examples, the valve packing
apparatus may also include a second guide member to provide an indication of a second
packing stress provided to the packing seal assembly. The second guide member may
prevent or restrict the load assembly from applying a packing stress to the packing seal
assembly that is greater than a second predetermined packing stress (e.g., a maximum desired
packing stress).

[0022] In some examples, the load assembly of the valve packing assembly or
apparatus includes a plurality of biasing elements (e.g., Belleville springs) disposed or
stacked (e.g., in series) between a packing flange and a stop tlange. A first guide member
may be coupled to the packing flange or the stop flange to provide a first predetermined
distance between the packing flange and the stop flange. The first guide member may
provide an indication of the packing stress provided by the load assembly when the packing
flange and the stop flange are spaced the first predetermined distance provided by the first
guide member.

[0023] Betore describing the example valve packing apparatus, a brief discussion of a
known pneumatically actuated fluid control valve 100 is provided in connection with FIG.
1A. The known fluid control valve 100 shown in FIG. 1 A includes an actuator 102
operatively coupled to a valve body 104 via a bonnet 106. The valve body 104 defines a
fluid flow passageway 108 between an inlet 110 and an outlet 112. A valve plug 114 is
disposed within the fluid tflow passageway 108 and includes a seating surface 116 that
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cooperates with a valve seat 118 to control a port area 120 through which fluid may flow
between the inlet 110 and the outlet 112. A valve stem 122 couples the valve plug 114 to an
actuator stem 124. The actuator stem 124 couples the valve stem 122 and the valve plug 114
to the actuator 102. The bonnet 106 includes a bore 126 to slidably receive the valve stem
122 and houses a valve packing assembly 128.

[0024] The valve packing assembly 128 provides a seal to prevent leakage of process
fluid past the valve stem 122 and/or protects the environment against the emission of
hazardous or polluting fluids. In other words, the valve packing assembly 128 provides a seal
that opposes the pressure of the process tluid flowing through the valve 100. Thus, the valve
packing assembly 128 must be properly or sufficiently loaded to provide a packing seal that
can oppose the pressure of the process fluid flowing through the valve 100.

[0025] FIG. 1B depicts an enlarged split, partial cross-sectional view of the tluid
control valve 100 of FIG. 1A. The left side of FIG. 1B shows the valve packing assembly
128 in a compressed or stressed condition and the right side of FIG. 1B shows the valve
packing assembly 128 in an uncompressed or unstressed condition. As shown in FIG. 1B, the
valve packing assembly 128 includes a packing flange 130 coupled to the bonnet 104 via
packing studs 132 and packing nuts 134. A packing material or seal assembly 136 surrounds
the valve stem 122 and is disposed within the packing bore 126 of the bonnet 104. The
packing material 136 is typically compressed axially to ensure that an inner bore or surface
138 of the packing material 136 is sealed against the valve stem 122 and that an outer surface
140 of the packing material 136 is sealed against the bore 126 of the bonnet 104. Axially
loading the packing material 136 about an axis 142 causes the packing material 136 to
expand radially to effect a dynamic seal on the moving valve stem 122 and a static seal in the
packing bore 126 where the packing material 136 is in contact with the packing bore 126. As
shown in FIG. 1B, the packing material or seal assembly136 includes packing seals 144,
packing rings 146, and a packing box ring 148.

[0026] In the illustrated example, a plurality of biasing elements or springs 150 (e.g.,
Belleville springs) may be positioned or stacked in series between the packing flange 130 and
a flange or shoulder 152 of a packing follower 154. The packing nuts 134 may be used to
adjustably drive or urge the springs 150 against the packing follower 154 which, in turn,
axially compresses the packing material 136 to provide a seal and prevent leakage of process
fluid past the valve stem 122. As the packing nuts 134 are tightened on the packing studs
132, the packing flange 130 transmits a load to the springs 150. The springs 150 deflect or
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compress as the packing nuts 134 are tightened to provide a packing stress (e.g., an axial
load) to the packing material 136 via the packing follower 154.

[0027] In this example, the springs 150 provide a live-load valve packing by
providing a uniform load to the packing material 136 and maintaining such a uniform packing
load during valve operation (e.g., valve stroking). In other words, the springs 150 provide a
substantially constant load to the packing follower 154 to exert a substantially constant
compressive force on the packing material 136. Thus, if the packing material 136
consolidates (¢.g., due to wear), the springs 150 decompress to move the packing follower
154 toward the bonnet 104 to maintain a compressive force the packing material 136 and
thereby maintain the seal integrity of the packing material 136.

[0028] Operating conditions (e.g., a temperature and/or a pressure of a process tluid)
often determine the type of packing material to be used to provide an adequate seal for the
particular process fluid or application. Some known packing materials such as, for example,
graphite packing materials may be used in severe service conditions (e.g., process fluid
temperatures greater than 450 F, pressures greater than 4,500 psig). However, such graphite
packing materials may need to be precisely loaded with a proper packing stress or load to
optimally function and/or provide a proper seal.

[0029] In the example of FIG. 1B, the springs 150 are Belleville springs. Typically,
Belleville springs may be used to provide a relatively large loading force or packing stress to
compress packing materials that are used in severe service conditions (e.g., high pressure
applications). In general, a Belleville spring provides a relatively high packing stress relative
to the travel or deflection imparted on the Belleville spring. In other words, a Bellville spring
has a relatively high spring constant and, thus, a small or relatively low deflection or
compression of a Belleville spring provides a relatively high packing stress or force. For
example, Belleville springs that are stacked in series provide a load based on a proportion or
the amount of deflection of the stack of Belleville springs (e.g., a percent of deflection
relative to the stack height), regardless of the number Belleville springs stacked in series.

[0030] Additionally, live-load valve packings generally have tolerance stack-up due
to material thickness variations between different springs. Because the Belleville springs
generally provide a relatively high force-to-compression ratio (i.e., a high spring rate), such
tolerance stack-up is an important consideration to precisely control the load or packing

stress. Ignoring such a tolerance stack-up may cause the springs to provide a load that is
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greater than a maximum desired load, which may cause a packing material to fracture,
transter to a valve stem or otherwise become compromised.

[0031] Thus, Belleville springs typically need to be precisely compressed or deflected
to provide a desired packing stress. Otherwise, if the packing stress provided is too high,
high packing friction may result, which can reduce valve performance and/or reduce packing
material operating life. Additionally, a packing stress that is relatively high or greater than a
maximum desired packing stress may cause some packing materials such as graphite packing
materials to transfer material to a valve stem, which may cause an improper seal or premature
tailure.

[0032] Referring to FIG. 1B, one method to adjust or control the deflection of the
springs 150 is to measure a torque applied to the packing nuts 134 by using, for example, a
torque wrench. However, a torque wrench may be unreliable due to, for example, variability
of lubrication on the packing stud 132 and/or the packing nuts 134, different manufacturing
processes used to form threads of the packing studs 132, the number of times the packing
studs 132 and the packing nuts 134 have been used, etc. Such inaccurate loading from torque
measurements may cause inaccurate packing stresses or loads to be applied to the packing
material 136. As a result, premature failure ot the packing material 134 may occur even if
the torque reading on the torque wrench indicates an acceptable torque measurement. Thus,
measuring the packing nut torque to determine a proper packing stress may not be adequate
to prevent premature failure of some packing materials such as a graphite packing materials.

[0033] Another method to control packing stress is to position the springs 150 to a
maximum compression, flat or solid condition as shown in the left side ot FIG. 1B by
tightening the packing nuts 134. In this manner, compressing or deflecting the springs 150 to
the tully flat or solid condition provides an indication of the maximum possible load that can
be provided by the springs 150. The packing nuts 134 are then loosened or backed off a
certain amount (e.g., one-quarter of a turn or rotation) to decompress the springs 150 to a
desired position that provides a nominal or desired packing stress to the packing material 136.
For example, an operator or maintenance person subsequently loosens the packing nuts 134 a
precise number of rotations or portion of a rotation (e.g., one-quarter of a rotation) to set the
packing stress to a desired stress level. However, in some instances, compressing or
deflecting the springs 150 to the fully flat or solid condition may cause the springs 150 to set
or deform in the fully compressed or flat condition, thereby permanently damaging the

springs 150.
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[0034] In another example, a method to control packing stress is to initially hand
tighten the packing nuts 134 such that the springs 150 are positioned to the uncompressed or
free stack height of the springs 150 as shown in the right side of FIG. 1B. An operator or
maintenance person then measures the uncompressed free height of the springs 150 or the
distance between the shoulder 152 of the retainer 154 and a surface 156 of the packing flange
130. The packing nuts 134 are then tightened until the springs 150 are fully (e.g., 100%)
compressed or substantially flat or solid as shown in the left side of FIG. 1B. The operator or
maintenance person then measures the height of the flat or compressed condition of the
springs 150. The packing nuts 134 are then loosened to decompress the springs 150 to a
desired predetermined measured height between the uncompressed and the fully compressed
heights. Again, this method requires the springs 150 to be fully compressed, which may
damage the springs 150 or may cause the springs 150 to provide a different load when the
springs 150 are decompressed to the desired height compared to a load provided by the
springs 150 at the predetermined desired height prior to being fully compressed.

[0035] FIGS. 2A and 2B illustrate another known valve packing assembly 200 that
may be used to implement the fluid control valve 100 of FIG. 1A. The valve packing
assembly 200 includes biasing elements or springs 202 (e.g., Belleville springs) stacked or
disposed between a packing flange 204 and a packing retainer or follower 206. One or more
gauges or load scales 208 may be coupled to the packing flange 204 to provide an indication
of an amount of compression or deflection of the springs 202 and, thus, an indication of the
packing stress imparted to a packing seal 210 (e.g., a graphite seal). To adjust the load scale
208, the springs 202 are compressed slightly and the packing flange 204 is moved to the free
stack height position of the springs 202. The load scale 208 is coupled to the packing flange
204 via fasteners 212 such that a bottom edge 214 of the load scale 208 aligns with an
indicator disk 216 when the springs 202 are in the free stack height position (as shown in
FIG. 2A). Once the load scale 208 is coupled to the packing flange 204, packing nuts 218
may be tightened to align the indicator disk 216 with a minimum compression line or
marking 220 or a maximum compression line or marking 222 on the load scale 208.

[0036] Although the load scale 208 provides a visual indication of the packing stress,
the load scale 208 does not provide a positive stop to prevent deflection or compression of the
springs 202 beyond a detlection indicated by the maximum compression line 222. Thus, the

packing material 210 may be subjected to a packing stress that is greater than a maximum
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desired packing stress if the springs 202 are detlected to a position beyond the position
indicated by the maximum compression line 222.

[0037] Furthermore, the load scale 208 is sized for a particular valve stem size (e.g., a
diameter ot a valve stem). For maximum operating life and to operate the valve packing
assembly 200 within a desired range of packing friction between a valve stem 224 and the
packing material 210, a load scale must be used with a corresponding valve stem size.
However, this configuration may be prone to human error. Additionally, the valve packing
assembly 200 uses larger sized (e.g., larger diameter) springs 202 to provide a detlection that
can be visually measured via the gauge scale 208. However, such a configuration enlarges
the overall envelope of the valve packing assembly 200 and may not be suitable for
applications in which an overall smaller footprint is required.

[0038] FIGS. 3A and 3B illustrate different views of an example live-load valve
packing assembly 300 described herein. Referring to FIGS. 3A-3C, the example valve
packing assembly 300 includes a load assembly 302 to provide a load or packing stress to a
packing material or seal assembly 304. The seal assembly 304 (e.g., a graphite packing seal
assembly) is disposed within a packing bore 306 of a bonnet 308 to provide a fluid seal
around a valve stem 310 slidably received by the packing bore 306. Axially loading the seal
assembly 304 about an axis 312 causes the seal assembly 304 to expand radially to effect a
dynamic seal on the moving valve stem 310 and a static seal in the packing bore 306 where
an outer surface 314 of the seal assembly 304 is in contact with the packing bore 306. The
bonnet 308 couples a valve (e.g., the valve 104 of FIG. 1A) to an actuator (e.g., the actuator
102 of FIG. 1A). The packing bore 306 slidably receives the valve stem 310 as the actuator
moves the valve stem 310 between a first position (e.g., an open position) and a second
position (e.g., a closed position).

[0039] The load assembly 302 is removably coupled to the bonnet 308 via packing
studs 316a and 316b and packing nuts 318a and 318b. The packing nuts 318a-b are
threadably coupled to the respective packing studs 316a-b and are turned (e.g., tightened or
loosened) to adjust the loading or packing stress on the seal assembly 304 within the bonnet
308 and around the valve stem 310. The bonnet 308 also includes threaded bores 320 to
threadably receive the packing studs 316a-b.

[0040] In this example, the load assembly 302 includes a first flange or packing
flange 322 and a second flange or stop flange 324. The packing flange 322 and the stop
tflange 324 include respective central openings 326 and 328 (FIG. 3C) to slidably receive the
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valve stem 310. The packing tlange 322 includes an aperture 330 that coaxially aligns with
an aperture 332 of the stop flange 324 to slidably receive the packing stud 316a. As most
clearly shown in FIG. 3B, the aperture 330 of the packing flange 322 and the corresponding
aperture 332 of the stop flange 324 are sized slightly larger than the diameter of the packing
stud 316a so that the packing flange 322 and the stop flange 324 can move in a rectilinear
direction along the valve stem 310 (i.e., the axis 312).

[0041] In this example, the load assembly 302 includes biasing elements or springs
334 that are disposed or stacked between the packing flange 322 and the stop flange 324. In
this example, the biasing elements 334 include a plurality of Belleville springs stacked in
series between the packing flange 322 and the stop flange 324 to provide a load or packing
stress to the seal assembly 304.

[0042] As shown in FIGS. 3A-3C, the packing tlange 322 includes an aperture 336a
having an axis 338 that is substantially parallel to, but spaced a distance from, an axis 340 of
an aperture 342a of the stop flange 324. A first guide member or stop screw 344a is coupled
to the packing flange 322 via the aperture 336a and a second guide member or stop screw
346a is coupled to the stop flange 324 via the second aperture 342a. However, in other
examples, the packing flange 322 may only include the aperture 336a to receive the first
guide member 344a or the stop flange 324 may only include the aperture 342a to receive the
second guide member 346a.

[0043] In illustrated example, the first guide member 344a is positioned relative to the
stop flange 324 to provide a first predetermined distance between the packing flange 322 and
the stop flange 324. For example, the first guide member 344a is positioned such that the
packing flange 322 detlects the biasing elements 334 an amount corresponding to a
predetermined packing stress. Thus, the first predetermined distance provides an indication
of a first predetermined load to be provided to the seal assembly 304 when the packing flange
322 and the stop flange 324 are spaced at the first predetermined distance provided by the
first guide member 344a. The first guide member 344a also provide a mechanical stop to
prevent the load assembly 302 from applying a load to the seal assembly 304 that is greater
than the first predetermined load. For example, the first predetermined distance may
correspond to a nominal packing stress to be provided to the seal assembly 304.

[0044] The second guide member 346a is coupled to the stop flange 324 and
positioned relative to the packing flange 322 to provide a second predetermined distance
between the packing flange 322 and the stop flange 324. For example, the second guide
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member 346a is positioned such that the packing flange 322 deflects the biasing elements 334
an amount corresponding to a second predetermined packing stress when the packing tlange
322 and the stop tlange 324 are spaced a distance provided by the second guide member
346a. Thus, the second guide member 346a provides an indication of a second predetermined
load to be provided to the seal assembly 304 when the packing tlange 322 and the stop flange
324 are spaced at the second predetermined distance. The second guide member 346a also
provides a mechanical stop to prevent the load assembly 302 from applying a load to the seal
assembly 304 that is greater than a second predetermined load that corresponds to the second
predetermined distance between the packing flange 322 and the stop tlange 324 provided by
the second guide member 346a. For example, the second predetermined load may
correspond to a maximum desired packing stress to be provided to the seal assembly 304.

[0045] The valve packing assembly 300 also includes a packing retainer or packing
follower 348 to operatively couple the load assembly 302 to the seal assembly 304. In this
example, the stop flange 324 is positioned between the packing retainer 348 and the packing
flange 322. Thus, the load assembly 302 provides a load to the seal assembly 304 via the
packing retainer 348. As shown, the packing retainer 348 includes a follower flange 350
disposed between a base portion 352 and a sleeve portion 354. The packing retainer 348 is
disposed between the stop flange 324 and the seal assembly 304 such that an edge 356 of the
base portion 352 engages the seal assembly 304 and the follower tlange 350 engages a
surface 358 of the stop flange 324. The sleeve portion 354 is sized to slidably fit within the
central openings 326 and 328 of the packing flange 322 and the stop tlange 324. The packing
retainer 348 includes an opening 360 to slidably receive the valve stem 310 and may be lined
with carbon filled Polytetrafluoroethylene (PTFE) or other suitable material. In this example,
the load assembly 302 is operatively coupled to the seal assembly 304 via the packing
retainer 348. The load assembly 302 applies a load to the packing retainer 348 to move the
packing retainer 348 in a rectilinear direction along the axis 312 toward the seal assembly
304.

[0046] The example load assembly 302 enables precise control over a desired packing
stress imparted to the seal assembly 304 by enabling precise control of the amount of
deflection of the biasing elements 334. Such accurate control of the packing stress
significantly improves the performance of the valve packing assembly 300 and significantly
reduces packing stress variability compared to known live-load valve packings such as those
described in connection with FIGS. 1B, 2A, and 2B.
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[0047] To precisely control the packing stress, the valve packing assembly 300 is
assembled as shown in FIGS. 3A-3C. The packing nuts 318a-b are adjusted to a position
corresponding to at least approximately a free condition or free stack height of the biasing
elements 334. For example, the packing nuts 318a-b may be hand tightened to a free stack
height position of the biasing elements 334 such that the packing flange 322 provides a
relatively light load on the biasing elements 334. In this manner, the biasing elements 334
and/or the packing flange 322 may be accurately or approximately positioned to the free stack
height of the biasing elements 334.

[0048] When the valve packing assembly 300 is in the free stack height condition, the
first guide member 344a is adjusted (e.g., via a tool) such that a first gap G, (e.g., a gap of
0.122 inches) is formed between a reference surface 362 of the first guide member 344a and a
reference surface 364 of the stop flange 324. Although not shown, a gauge tool may be used
to measure the gap G,. Additionally or alternatively, the second guide member 346a is
adjusted (e.g., via a tool) such that a second gap G (e.g., a gap of 0.164 inches) is formed
between a reference surface 366 of the second guide member 346a and a reference surface
368 of the packing flange 322. Fasteners 370 (e.g., a lock nut) lock or secure the position of
the first and second guide members 344a and 346a to the respective packing flange 322 and
the stop flange 324 after the predetermined gaps Gand G are adjusted.

[0049] The packing nuts 318a-b are turned or tightened until the reference surface
362 of the first guide member 344a engages the reference surtace 364 of the stop tlange 324.
The packing nuts 318a-b may be alternately turned or tighten to maintain the packing flange
322 substantially parallel with the stop flange 324. As shown in this example, the packing
flange 322 includes an aperture (not shown) to receive a third guide member 344b and the
stop flange 324 includes an aperture (not shown) to receive a fourth guide member 346b to
help maintain the packing flange 322 substantially parallel to the stop flange 324 and/or a
surface 372 of the bonnet 308 when loading the seal assembly 304. In other examples, a
plurality of apertures may be spaced about a periphery of the packing flange 322 to receive a
plurality of guide members spaced at the first gap G relative to the stop flange 324 and/or a
plurality of apertures may be spaced about the periphery of the stop flange 324 to receive a
plurality of guide members spaced at the second gap G relative to the packing flange 322.

[0050] In this example, the first guide member 344a provides a mechanical stop to
prevent further movement of the packing flange 322 toward the stop flange 324 when the
reference surface 362 of the first guide member 344a engages the reference surface 364 of the

12



WO 2011/008378 PCT/US2010/038025

stop tlange 324. If additional torque is applied to the packing nuts 318a-b (i.e., the packing
nuts are tightened) when the first guide member 344a engages the stop flange 324, the first
guide member 344a will not allow additional loading to be imparted to the seal assembly 304.
Instead, the first guide member 344a will absorb or take the additional loading.

[0051] As noted above, biasing elements such as Belleville springs that are stacked in
series provide a load based on the amount of deflection exerted on the stack of biasing
elements regardless of the overall height of the stack of biasing elements. In other words, the
first gap G, between the first guide member 344a and the stop flange 324 provides a
predetermined distance to control the detlection of the biasing elements 334 between the
position ot the packing tlange 322 corresponding to a free stack height position of the biasing
elements 334 and the position of the packing tlange 322 relative to the stop flange 324 when
the tirst guide member 344a engages the stop flange 324.

[0052] Thus, a first set of biasing elements (e.g., a stack of three Belleville springs)
having a first stack height will provide a load to the seal assembly 304 when deflected an
amount corresponding to the first gap G, that is substantially equal to a load provided by a
second ditferent set of biasing elements (e.g., a stack of three Belleville springs) having a
second stack height different from the first stack height (e.g., due to stack-up tolerance)
where the second set of biasing elements is detlected to a position corresponding to the first
gap G,. Thus, the valve packing assembly 300 limits the packing stress applied to the seal
assembly 304 to a load that corresponds to the amount of deflection provided by the first
predetermined distance or the first gap G,. Additionally or alternatively, by adjusting the first
guide member 344a to the first gap G, after the packing tlange 322 is positioned to the free
stack height of the biasing elements 334, tolerance stack-up of the biasing elements 334 is
controlled and does not affect the amount of load imparted on the seal assembly 304.
Additionally or alternatively, in other examples, the gaps G, and G, may be adjusted (e.g.,
increased) proportionately as a function of the stack height of the biasing elements (e.g., a
stack of five Belleville springs). In other words, the gaps G, and G, may be adjusted to
provide a predetermined amount or percentage of deflection relative to the stack height of the
biasing elements stacked in series to provide a load that corresponds to the amount of
deflection imparted on the biasing elements.

[0053] To provide a maximum packing stress, the first guide member 344a is
positioned or moved (e.g., removed) such that at least a gap between the first guide member
344a and the stop tlange 324 is greater than the second gap G,. The packing nuts 318a-b are
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then tightened until the reference surface 368 of the packing flange 322 engages the reference
surface 366 of the second guide member 346a. In this example, the second guide member
346a provides a mechanical stop to prevent turther movement of the packing flange 322
toward the stop flange 324 when the reference surface 366 of the second guide member 346a
engages the reference surface 368 of the packing flange 322.

[0054] The first and second gaps G; and G; of the respective first and second guide
members 344a and 346a may be set at the factory and/or adjusted in the tield. Additionally,
the loading may be adjusted (e.g., increased or decreased) by adjusting the first and/or second
gaps Gy and G; of the respective first guide member 344a or the second guide member 346a.
For example, the first guide member 344a and/or the second guide member 346a may be
repositioned a predetermined distance by, for example, turning the first guide member 344a
or the second guide member 346a a predetermined number of turns or a partial turn.

[0055] During operation, wear of the seal assembly 304 may cause the stop flange
324 and the packing retainer 348 to move toward the seal assembly 304, thereby causing the
reference surface 362 of the first guide member 344a to move away from the reference
surface 364 of the stop flange 324. The biasing elements 334 may decompress but continue
provide a substantially constant load to the seal assembly 304. During maintenance, the
packing nuts 318a-b can be tightened so that the first guide member 344a engages the stop
flange 324. In other examples, the first gap G, can be readjusted and the packing nuts 318a-b
can be tightened so that the first guide member 344a engages the stop flange 324.

[0056] The example valve packing assembly 300 may be used with stroke valves
(e.g., the fluid control valve 100), rotary valves, or any other type of fluid control device that
requires a live-loaded valve packing.

[0057] FIGS. 4A-4C illustrate different views of another example load assembly 400
that may be used to implement the example valve packing assembly 300 to provide a
predetermined load or packing stress. Although the example load assembly 400 is described
in connection with the valve packing assembly 300, the load assembly 400 may be used or
associated with any other suitable valve packing assembly.

[0058] Those components of the example load assembly 400 of FIGS. 4A-4C that are
substantially similar or identical to those components of the example load assembly 302
described above and that have functions substantially similar or identical to the functions of
those components will not be described in detail again below. Instead, the interested reader is

reterred to the above corresponding descriptions in connection with FIGS. 3A-3C. Those
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components that are substantially similar or identical will be referenced with the same
reference numbers as those components described in connection with FIGS. 3A-3C.

[0059] Referring to FIGS. 4A-4C, the load assembly 400 includes biasing elements
402 disposed between a packing tlange 404 and a stop flange 406. In this example, in
contrast to the load assembly 300 of FIGS. 3A-3C, an aperture 408 of the packing tlange 404
is coaxially aligned with an aperture 410 of the stop flange 406. A first guide member 412 is
disposed in the aperture 408 of the packing tlange 404 and a second guide member 414 is
disposed in the aperture 410 of the stop flange 406. In this example, packing flange 404
includes a third guide member 416 coaxially aligned with a fourth guide member (not shown)
of the stop flange 406 to help maintain the packing flange 404 substantially parallel to the
stop flange 406 and/or the surface 372 of the bonnet 308 when the load assembly 400 is being
adjusted to provide a load to the seal assembly 304.

[0060] During assembly, the packing nuts 318a-b are tightened so that the biasing
clements 402 deflect slightly to provide a relatively light load to position the packing tlange
404 to approximately the free stack height position of the biasing elements 402. As most
clearly shown in FIG. 4C, a first predetermined gap 418 is provided between a reference
surface 420 of the first guide member 412 and a reference surface 422 of the second guide
member 414. Additionally, a second predetermined gap 424 is provided between the
reference surface 422 of the second guide member 414 and a reference surface 426 of the
packing flange 404. In the illustrated example, the second guide member 414 is positioned to
the second predetermined gap 424 and then the first guide member 412 is positioned to the
first predetermined gap 418. Fasteners 428 (e.g., lock nuts) lock or secure the positions of the
first and second guide members 412 and 414 to the packing flange 404 and the stop tlange
406, respectively, after the predetermined gaps 418 and 424 are set or adjusted. The
predetermined gaps 418 and 424 may be factory set or may be field adjusted.

[0061] To load the seal assembly 304 to a predetermined packing stress associated
with the first predetermined gap 418, the packing nuts 318a-b are tightened (e.g., hand
tightened) until the reference surface 420 of the first guide member 412 engages the reference
surface 422 of the second guide member 414. To load the seal assembly 304 to a
predetermined packing stress associated with the second predetermined gap 424, the first
guide member 412 is removed or positioned such that a gap between the reference surface
420 of the first guide member 412 and the reference surface 422 of the second guide member
414 is greater than the second predetermined gap 424. The packing nuts 318a-b are then
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tightened until the reference surtace 426 of the packing flange 404 engages the reference
surface 422 of the second guide member 414.

[0062] In this example, the first guide member 412 provides a mechanical stop to
prevent or restrict the load assembly 400 tfrom applying a packing stress to the seal assembly
304 that is greater than the packing stress associated with the first predetermined distance
418. In other words, the first guide member 412 prevents the load assembly 400 from
deflecting the biasing elements 402 an amount greater than the first predetermined distance
418. Likewise, the second guide member 414 provides a mechanical stop to prevent or
restrict the load assembly 402 from applying a packing stress to the seal assembly 304 that is
greater than the packing stress provided when the biasing elements 402 are deflected an
amount corresponding to the second predetermined distance 424.

[0063] FIGS. 5A and 5B illustrate different views of yet another example load
assembly 500 described herein that may be used with the example valve packing assembly
300 of FIGS. 3A-3C.

[0064] The example load assembly 500 includes biasing elements or springs 502
(e.g., Belleville springs stacked in series) disposed between a packing flange 504 and a stop
flange 506. The stop flange 506 includes an aperture 508 to receive a guide member 510 and
the packing tlange 504 includes an aperture 512 coaxially aligned with the aperture 508 of
the stop flange 506 to receive a tool 514.

[0065] The guide member 510 may be, for example, a socket-head stop screw 516.
The tool 514 (e.g., an Allen wrench) may be used to adjust the position of the guide member
510 via the aperture 512 of the packing flange 504. As shown in this example, a second
guide member 518 may be provided to maintain the packing flange 504 substantially parallel
to the stop flange 506 and/or the surface 372 of the bonnet 308 when loading the seal
assembly 304. Additionally, the use of the tool 514 may facilitate adjustment ot the guide
member 510 by counting the number of turns or rotations of the tool 514 during adjustment
of the guide member 510.

[0066] During assembly, the packing nuts 318a-b are tightened so that the biasing
elements 502 deflect slightly to provide a relatively light load to position the packing flange
504 to approximately the free stack height position of the biasing elements 502. A
predetermined gap 520 is provided between a reference surface 522 of the guide member 510
and a reference surface 524 of the packing flange 504. A fastener 526 (e.g., a lock nut) may
be used to lock or secure the position of the guide member 510 after the predetermined gap
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520 is adjusted. The predetermined gap 520 may be factory set and/or may be adjusted in the
field.

[0067] To load the seal assembly 304 to a predetermined packing stress associated
with the predetermined gap 520, the packing nuts 318a-b are tightened until the reference
surface 522 of the guide member 510 engages the reference surface 524 of the packing flange
504. The packing nuts 318a-b cause the packing flange 504 to move toward the stop tlange
506 until the packing flange 504 engages the guide member 510, thereby causing the biasing
elements 502 to deflect a predetermined distance corresponding to the predetermined gap
520.

[0068] The predetermined gap 520 may correspond to a maximum desired packing
stress, a nominal packing stress, or any desired packing stress to be imparted to the seal
assembly 304. For example, the predetermined gap 520 may be adjusted to provide a
predetermined distance between the packing flange 504 and the stop flange 506 that deflects
the biasing elements 502 to provide a maximum desired packing stress to the seal assembly
304. Thus, if the predetermined gap 520 is associated with a maximum packing stress, the
packing nuts 318a-b may then be loosened to cause the reference surface 524 of the packing
flange 504 to move away from the reference surface 522 of the guide member 510 to provide
a packing stress that is less than the packing stress provided when the packing flange 504
engages the guide member 510. The packing nuts 318a-b may be loosened a predetermined
number of turns (e.g., | turn) from the position in which the packing tlange 504 engages
guide member 510 to decompress or reduce the deflection of the biasing elements 502 to a
controlled desired packing stress that is less than the maximum packing stress.

[0069] The example guide member 510 is not limited to a socket-head stop screw as
shown in FIGS. 5A and 5B. For example, as shown in FIG. 6, an example load assembly 600
includes a guide member 602 having hex-shaped head or portion 604. Additionally or
alternatively, in this example, a packing flange 606 may be provided without having to
manufacture (e.g., machine) apertures (e.g., the aperture 512 of FIGS. 5A and 5B) to receive
a tool (e.g., the tool 514). Instead, a tool may access the guide member 602 between the
packing flange 606 and a stop flange 608.

[0070] FIGS. 7A-7D illustrate different views of yet another example load assembly
700 that may be used to implement the example valve packing assembly 300 of FIGS. 3A-
3B. The example load assembly 700 includes biasing elements 702 disposed between a
packing flange 704 and a gauge tlange 706. In this example, a first guide member 708a is
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coupled to the gauge flange 706 and is at least partially received by a first aperture 710a of
the packing tlange 704. A second guide member 712a different from the first guide member
708a is coupled to the gauge tlange 706 and is at least partially received by a second aperture
710b of the packing flange 704. In this example, a third guide member 708b substantially
similar to the first guide member 708a is coupled to the gauge tlange 706 and received by an
aperture 710c of the packing flange 704. A fourth guide member 712b substantially similar
to the second guide member 712a is coupled to the gauge flange 706 and received by an
aperture 710d ot the packing tlange 704. The apertures 710a-d and the guide members 708a-
b and 712a-b are spaced about a periphery of the respective packing flange 704 and the gauge
flange 706 to facilitate maintaining the packing flange 704 substantially parallel to the gauge
flange 706 when loading the seal assembly 304.

[0071] Referring the FIG. 7C, the first guide member 708a includes a stepped surface
to provide a first predetermined distance 714 between a first or end surface 716 and a second
or reference surface 718. This distance corresponds to a predetermined gap at which the
packing flange 704 may be set to provide a detlection to the biasing elements 702 that
provides a predetermined packing stress to the seal assembly 304. For example, such a gap
may be set to provide a nominal packing stress to the packing seals.

[0072] Referring the FIG. 7D, the second guide member 712a is a guide pin that
includes a stepped surface to provide a second predetermined distance 720 between a first
surface 722 and a second surface 724. The distance 720 corresponds to a predetermined gap
at which the packing tlange 704 is positioned to provide a detlection to the biasing elements
702 that provides a second predetermined packing stress to the seal assembly 304 that is
different (e.g., greater than) the first predetermined packing stress. For example, such a gap
may be set to provide a maximum desired packing stress to the seal assembly 304.

[0073] Thus, the example load assembly 700 includes a first set of first guide
members 708a-b to indicate, for example, a nominal packing stress to be applied to the
packing seals and a second set of guide members 712a-b to indicate, for example, a
maximum desired packing stress to be applied to the packing seals.

[0074] During assembly, the packing stress may be set at the factory and/or the in the
field. The packing nuts 318a-b are tightened to an initial position corresponding at least
approximately to a free stack height condition of the biasing elements 702 (e.g., a hand-tight
position). The first guide members 708a-b and the second guide members 712a-b are
coupled to the gauge flange 706. When the packing tlange 704 is at the free stack height
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position, the first and the second guide members 708a-b and 712a-b are adjusted such that the
respective end surfaces 716 and 722 substantially align with (e.g., are flush with) a reference
surface 726 (e.g., a top surface) of the packing flange 704. Although not shown, a tool (¢.g.,
a plate, a ruler, etc.) may be used to determine if the end surtaces 716 and 722 are
substantially aligned with the reference surface 726 of the packing flange 704. For example,
a flat ruler may be held against the reference surface 726 over the aperture 710a of the
packing flange 704 and the first guide members 708a-b and the second guide members 712a-
b may be adjusted until the end surface 716 engages the ruler.

[0075] To set the packing stress to the packing stress provided when the biasing
elements 702 are deflected to the first predetermined distance 714 (e.g., the nominal packing
stress), the packing nuts 318a-b are tightened until the reference surface 718 of the first guide
members 708a-b substantially aligns with the reference surface 726 of the packing flange
704. Again, a tool may be used to determine that the reference surface 718 of the first guide
members 708a-b is substantially aligned with the reference surface 726 of the packing flange
704. Similarly, to adjust the packing stress to the packing stress provided when the biasing
elements 702 are detlected to the second predetermined distance 720 (e.g., the maximum
desired packing stress), the packing nuts 318a-b are further tightened until the reference
surface 724 of the second guide members 712a-b substantially align with the reference
surface 726 of the packing flange 704.

[0076] FIG. 8 illustrates an example positive stop 800 that may be used with the
example load assembly 700 of FIGS. 7A-7D. The positive stop 800 includes a cylindrical
body 802 having a threaded portion 804 to threadably couple to the aperture 710a of the
packing flange 704. The positive stop 800 includes a first aperture 806 and a counterbore
808. The first aperture 806 is sized to receive a portion 810 of a guide member 812 between
an end surface 814 and a reference surface 816 of the guide member 812. In this example,
the guide member 812 has a diameter that is smaller than the diameter of the guide member
708a of FIGS. 7A-7C. Alternatively, the aperture 710a of the packing flange 704 may be
sized larger (e.g., have a larger diameter) to receive a larger positive stop member having a
counterbore to receive, for example, the guide member 708a.

[0077] In this example, the counterbore 808 is sized to slidably receive the guide
member 812. The reference surface 816 of the guide member 812 engages a shoulder 818
formed between the counterbore 808 and the aperture 806 to prevent the packing flange 704
from moving toward the gauge flange 706 (see FIG. 7B). Thus, the positive stop 800
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prevents deflection of the biasing elements 702 beyond the deflection provided when the
reference surface 816 engages the shoulder 818. In this manner, the positive stop 800
prevents the load assembly (e.g., the load assembly 702 of FIG. 7B) from applying a load to
the seal assembly 304 that exceeds the packing stress associated with the predetermined
distance provided by the guide member 812. In some examples, a thickness of the gauge
flange 706 may be increased.

[0078] FIG. 9 illustrates another example positive stop 900 that may be used with the
example load assembly 700 of FIGS. 7A-7D. In this example, the positive stop 900 is
formed (e.g., integrally formed) in the packing flange 704. In this example, a counterbore
902 is formed within the aperture 710a of the packing flange 704. The counterbore 902 may
be sized to form a shoulder 904 that engages a reference surface 906 of a guide member 908.
The shoulder 904 is spaced a distance from the reference surface 726 of the packing flange
704 so that when an end surface 910 of the guide member 908 is flush with the reference
surface 726 of the packing flange 704, the guide member 908 can only travel in rectilinear
motion toward the reference surface 726 a predetermined distance 912. Alternatively, a
portion of the guide member 908 may be sized (e.g., may be increased in length) to provide a
predetermined distance (e.g., a predetermined distance greater than the predetermined
distance 912) between the reference surface 726 and the reference surface 906.

[0079] Thus, the positive stop 900 prevents the deflection of the biasing elements 702
beyond the deflection provided by the predetermined distance 912 to prevent the load
assembly 700 from applying a packing stress to the seal assembly 304 that exceeds a packing
stress that correlates to the predetermined distance 912 provided by the guide member 908.
In other examples, the aperture 710b may be formed with the positive stop 900 to prevent the
load assembly 700 from applying a packing stress that is greater than the packing stress
associated with a second predetermined distance.

[0080] FIGS. 10A and 10B illustrate different views of yet another example load
assembly 1000 that may be used with the example valve packing assembly 300. In this
example, the load assembly 1000 includes biasing elements 1002 disposed between a packing
flange 1004 and a gauge flange 1006. A guide member 1008 is coupled to the gauge flange
1006 and is at least partially received by an aperture 1010 of the packing flange 1004. In
contrast to the guide members 708a-b and 708¢-d of FIGS. 7A-7D, the guide member 1008

includes multiple stepped surfaces spaced apart at different predetermined distances or gap
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measurements that correspond to respective predetermined packing stresses to be applied by
the biasing elements 1002.

[0081] In this example, as shown in FIG. 10B, the guide member 1008 includes a first
stepped surface to provide a first predetermined distance or gap 1012 between an end surface
1014 and a first reference surface 1016. The guide member 1008 also includes a second
stepped surface to provide a second predetermined distance or gap 1018 between the end
surface 1014 and a second reference surface 1020. The example guide member 1008 reduces
the number of apertures (e.g., the apertures 710b-d) required in the packing flange 1004 and
the gauge flange 1006, thereby reducing manutacturing costs. The method to adjust the load
assembly 1000 is substantially similar to the method of adjusting the load assembly 700
described above in connection with FIGS. 7A-7D and, thus, will not be repeated. Instead, the
interested reader is directed to the description of the load assembly 700 described above in
connection with FIGS. 7A-7D.

[0082] Although certain methods and apparatus have been described herein, the scope
of coverage of this patent is not limited thereto. To the contrary, this patent covers all
methods and apparatus fairly falling within the scope of the appended claims either literally

or under the doctrine of equivalents.
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What is claimed is:

1. An apparatus to load a valve packing, comprising:

a load assembly having a biasing element disposed between a valve packing
flange and a stop flange to provide a load to a seal assembly, wherein the packing
flange is adjustable relative to the stop flange to adjust the load to be applied to the
seal; and

a first guide member coupled to a first aperture ot the packing tlange or a
second aperture of the stop flange to provide a first predetermined distance between
the packing flange and the stop flange, wherein the first guide member provides an
indication of a first predetermined load to be provided by the load assembly when the
packing flange and the stop flange are spaced at the first predetermined distance
provided by the first guide member.

2. An apparatus as defined in claim 1, wherein the first guide member is to
mechanically stop the load assembly from applying a load to the seal that is greater than the
first predetermined load.

3. An apparatus as defined in claim 1, wherein the first guide member is disposed
within the first aperture of the packing flange or the second aperture of the stop flange.

4. An apparatus as defined in claim 1, further comprising a second guide member
coupled to the other of the first aperture of the packing flange or the second aperture of the
stop flange to provide a second predetermined distance between the packing flange and the
stop flange, wherein the second guide member provides an indication of a second
predetermined load to be provided by the load assembly when the packing flange and the stop
flange are spaced at the second predetermined distance provided by the second guide
member.

5. An apparatus as defined in claim 4, wherein the second guide member is to
mechanically stop the load assembly from applying a load to the seal assembly that is greater
than the second predetermined load.

6. An apparatus as defined in claim 4, wherein the second guide member is
disposed within the first aperture of the packing flange or the second aperture of the stop
flange.

7. An apparatus as defined in claim 4, wherein the first guide member is

coaxially aligned with the second guide member.
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8. An apparatus as defined in claim 4, wherein the first predetermined load
comprises a nominal packing stress to be provided to the seal assembly and the second
predetermined load comprises a maximum packing stress to be provided to the seal assembly.

9. An apparatus as defined in claim 1, wherein the guide member comprises a
fastener or a pin.

10.  An apparatus as defined in claim 9, wherein the pin includes a first stepped
surface to provide an indication of the first predetermined load.

11.  An apparatus as defined in claim 10, wherein the pin includes a second
stepped surface to provide an indication of the second predetermined load.

12. An apparatus as defined in claim 11, further comprising a stop removably
coupled to the packing flange and coaxially aligned with the pin to mechanically stop the
load assembly from applying a load to the seal assembly that is greater than a maximum
predetermined load.

13, A packing assembly for use with a valve, comprising:

a seal assembly to be disposed within a bore of a valve bonnet to provide a
fluid seal around a valve stem or shaft;

a first flange to be operatively coupled to the seal assembly via a packing
retainer, the first flange having a first opening;

a second tlange to be disposed between the valve bonnet and the first flange,
the second flange having a second opening;

a biasing element to be disposed between the first flange and the second
tflange, wherein the biasing element is to provide a packing stress to the seal assembly; and

a first guide member to be disposed within the first opening of the first flange
or the second opening of the second flange to provide a first predetermined distance between
the first flange and the second flange that corresponds to a first predetermined packing stress
to be provided to the seal assembly.

14.  The packing assembly of claim 13, further comprising a second guide member
to be disposed within the first opening of the first flange or the second opening of the second
flange to provide a second predetermined distance different than the first predetermined
distance between the first flange and the second flange that corresponds to a second

predetermined packing stress to be provided to the seal assembly.
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15. A method to load a valve packing, comprising:

adjusting a packing flange nut to a position corresponding at least
approximately to a free condition of a biasing assembly;

coupling a first gauge member to a first flange;

adjusting a gap between a first surface of the first gauge member and a
reference surface opposite the first tlange to a first predetermined distance; and

tightening the packing flange nut so that the first surface of the first gauge
member substantially aligns with the reference surface and causes a load assembly to
provide a first predetermined packing stress to the valve packing when the first gauge
member substantially aligns with the reference surface.

16. A method of claim 15, further comprising removing the first gauge member
from the first flange.

17. A method of claim 16, further comprising adjusting a gap between a second
surface of a second gauge member and the reference surface, wherein the second gauge
member provides an indication of a second predetermined packing stress provided to the
valve packing when the second gauge member substantially aligns with the reference surface.

18. A method of claim 15, wherein the first gauge member engages a second
flange opposite the first flange when the load assembly provides the first predetermined
packing stress to the valve packing.

19. A method of claim 15, wherein the reference surface is a surface of a second
flange opposite the first tflange or a second surtface of a second gauge member.

20. A method of claim 19, wherein the reference surface comprises a second
gauge member coupled to the second flange and coaxially aligned with first gauge.

21. A valve packing assembly, comprising:

means for providing a load to a seal assembly;

means for providing an indication of a first predetermined load to be provided
by the means for providing a load;

means for coupling the means for providing an indication to the means for

providing a load such that the means for providing an indication provides a

predetermined distance between a first reference flange of the means for providing a

load and a second reference flange of the means for providing a load, wherein the

predetermined distance corresponds to the first predetermined load.
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22. A valve packing assembly of claim 21, wherein the means for providing a load
comprises a biasing element disposed between the first reference flange and the second
reference flange, wherein the first reference flange is movable relative to the second reference
tflange to increase or decrease the load provided by the biasing element.

23. A valve packing assembly of claim 21, wherein the means for providing an
indication comprises a first fastener threadably coupled to the first reference flange and
spaced a first predetermined distance from a first reference surface, wherein the first fastener
engages the first reference surface to provide an indication of the first predetermined load.

24. A valve packing assembly of claim 23, further comprising means for
providing an indication of a second predetermined load to be provided by the means for
providing a load.

25. A valve packing assembly of claim 24, wherein the means for providing an
indication of the second predetermined load comprises a second fastener threadably coupled
to the second reference flange and spaced a second predetermined distance from a second
reference surface, wherein the second fastener engages the second reference surface to

provide an indication of the second predetermined load.



WO 2011/008378 PCT/US2010/038025

e
7 @ @/

/ﬁ v aara

Y N
AN "t

ES

1124

122

4

1128

i
éﬂ
L RN

Qiﬁi: < N :

N AN \ FIG. 1A
NN N

BI04 420 q1g B (Prior Art)



WO 2011/008378 PCT/US2010/038025

2/9

T NE e
= BE= 150
=
/. 152
— 78 T,
=11 |
—7 | | 144
1 O
126 1 B0
146 ;i E
/. |
144 . |
148 AWK 106
- 104 |

........................................................

FIG. 1B
(Prior Art)



WO 2011/008378 PCT/US2010/038025

3/9
224 200
AV &
218 i 218
SIS
?é: | //}/202
| | o
N S @5%
216 N NI T~206 214
NN
N
= | &
==
@ | @ 210 FIG. 2A
N i N (Prior Art)
N RN
N N
N R
N N
N R 3
E \-224
=l
|
212\£§ ;1/212
I \®®\
200 M ~—208
220— 214
- FIG. 2B J\
(Prior Art)



PCT/US2010/038025

WO 2011/008378

g¢ 'old
& I
2L
298 i
cle~| | 1 W i
pee PV
PO\%’IHHI”«“V*I/II‘ w
peg—=0 1 ||
89—/ / W
7 ]
Gk get
egLe—
egle—
T

J€ 'Old 09¢

$ :_




WO 2011/008378 PCT/US2010/038025

404
400
310 412
I 428
o 420 -
j I i E
4%\% 7 W
Z 7
" FIG.4A a1 N
14—
SN 428
|
i FIG. 4C
§7§H %
400202 % F
\ e ! :
a26— __He—= | =41
402NN NN 422
| [ ‘ 406
' Eee - 410
( i : 1444 N 428
» J N 372
o B304 ~-306




WO 2011/008378 PCT/US2010/038025

2514

. S02 5%4 | 512
500~ 504~ T 2009
502\%4__“ — i_f/SZO
506\& NN 522
L BN\ 508 926
l [ 510
- 308
304" [ |




WO 2011/008378 PCT/US2010/038025

7/9
;
!
;73“ ; 606
% | 7 600
— = 604
s S ’ S5 \-608
| 602
| |
I -
] % -




WO 2011/008378

A

700

PCT/US2010/038025

8/9
716~

ron [ FH

710a | 726 E 708a

4/704 FIG. 7C

/
1IN

N
S S
r/\:m

I
—— [ >-708a

S__‘____._.-.___m‘_w__m,__.,_‘____-__,,_ —

= % ) 2%;\706
7z [ 1 722\\! L
% _:_ - 724~ |
304" 5 T {
| 712a
FIG. 7B FIG. 7D
5800
™\-802
:1:: 806
808— 81%
s§) & %//
&f \ N
/\ ) 704
816 804
B\
812" V7100~

FIG. 8



WO 2011/008378 PCT/US2010/038025

9/9

904 914 910 71pa 726

NN
7
906
|
|
|
|
E% | 11010
1004\j%§~ 1 r 5%:/1000
1002— | |
- ; 1008
1002 == Il =T o4 ¥
T | , 1016 \ 1012
| ; | 10200 | %
J HIE 1018
‘ - ‘ - I

FIG. 10A FIG. 10B



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2010/038025

. CLASSIFICATION OF SUBJECT MATTER

A
INV. F16K41/02
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO~Internal, WPI Data

Elecironic data base consulted during the international search {(name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, whare appropriate, of the relevant passages

* abstract; figures 2,3

9 March 1993 (1993-03-09)
* abstract; figures 1-3

* abstract; figure 1

A 1 DE 10 2006 022212 A1 (FLOWSERVE ESSEN GMBH 1-25
[DE]) 15 November 2007 (2007-11-15)

A US 5 192 049 A (RIDGE WILLIAM A [USI) 1-25

A DE 39 37 316 C1 (FISENWERK RODINGHAUSEN) 1-25
25 October 1990 (1990-10-25)

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered 1o be of particular relevance

"E" earlier documant but published on or after the international
filing date

“L" document which may throw doubts on priority claim(s) or
which is cited to estabilish the publication date of another
citation or other special reason {as specified)

"0" decument refarring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

"T* {ater document published afier the international filing date
or priority date and not in conflict with the application but
Gited to understand the principle or theory underlying the
invention

*X" document of particular relevance; the ciaimed Invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken aione

"Y" document of particular relevance; the claimed Invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
[n?Rts, ﬁuch combination being obvious to a person skilled
in ihe ar.

"&" document member of the same patent family

Date of the actual completion of the International search

24 September 2010

Date of malling of the international search report

05/10/2010

Name and mailing address of the 1SA/
European Patent Office, P.B. 5818 Patentiaan 2
NL - 2280 HV Rijswijk
Tel, (+31-70) 340-2040
Fax: (+31-70) 340-3016

Authorized officer

Bilo, Eric

Form PCT/ISA/210 (second sheet) (April 2005}

Relevant to claim No.




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2010/038025
Patent document Publication Patent family Publication
cited in search report date member(s) date
DE 102006022212 Al 15~-11~-2007  NONE
US 5192049 A 09-03~1993 US 5290010 A 01-03-1994
DE 3937316 Cl 25-10-1990  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - wo-search-report
	Page 37 - wo-search-report

