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INDICATOR DISC FOR DETERMINING THE POSITION OF BALL VALVE
CROSS-REFERENCE TO RELATED APPLICATION
[0001] The present application is a continuation of U.S. Application No. 15/962,092, filed on
April 25, 2018, the disclosure of which is hereby incorporated herein by reference.
BACKGROUND OF THE INVENTION
[0002] The present invention relates to devices for determining the position of a valve, and more
particularly, an indicator disc for determining the position of a high-pressure ball valve.
[0003] Process piping manifolds having multiple valves for divecting media to various destinaions are
widely used, for example, in power generation plants, chemical plants, petrochemical plants, textile
indusiries, rubber plants, and selected process indusiries. In some applications, process systerns are highly
automated and are operated by sophisticated coniputer control systems. In other applications, because of
cost, safety, andfor reliability considerations, some or all of the valves are designed for manual or hand
operation.
[0004] In the maneal operation, an operator must set the postion of a plurality of valves correctly so that
media flows to the proper end user or apparatus. Processes using these hand-operated manifolds typically are
baich processes requiring a number of cyclically repeated steps, cach of which requires a different set of
salve positions. In severe applications, such as steam, where positive, sustainable shutoff is critical, even
slight misalignmenis will compromise sealing such that operating error can cause significant economic
fosses and may even resall in sericus safety hazards. Therefore, careful attention to valve position during
critical inttial valve setup operafing steps is extremely iropottant.
[0005] Various types of position indicators for high pressure valves are widely available to indicate whether
the valve is in the open or closed position. Many of these indicators are integrated with electric or prievmatic
drive mechanisms and display the valve position by means of elecirical or mechanical readout mechanisms
which are integral parts of the valves.
[0006] In certain applications in which an operator requires valve position information, # is desirable o
have simple position indicators that are not electrically or mechanically driven. It is also desirable to have
position indicators that can be easily installed on and removed from standard valves not oniginally designed
or manufactured with position 1ndicators. Among other advantages, the present invegtion provides a simple
valve position indicator that can be used with the particular ball valve system described hereinafter, or
alternatively, attached to & valve stern of a standard ball valve, or any other guarter-turn valve with criticad
position requiremends, {0 serve as au ioproved visual indicator.
SUMMARY OF THE INVENTION
[0007] In accordance with a first aspect of the present invention, a disc for indicating a position of a ball
valve is provided. The disc may be integrally provided with a ball valve assembly, for example, the ball
valve assembly provided herein; or alternatively, the disc may be attached to a valve stem of a known ball

valve.
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[0008] In one embodiment, the indicator disc includes a body having an outer circumferential edge and an
inner circumferential edge. The inner circumferential edge defines an aperture extending through the body.
The aperture is configured to receive a valve stem connected to a ball. A first indicia and a second indicia
are provided at least adjacent the outer circumferential edge of the body with the second indicia being
circumferentially spaced from the first indicia. The first indicia may be circumferentially spaced from the
second indicia, for example, by 90 degrees. The body may have at least one arcuate cut-out provided about
the outer circumferential edge adjacent to the first and/or second indicia.

[0009] The first indicia is preferably visually distinguishable from the second indicia such that when the
disc is coupled to a valve stem, the first indicia is configured to indicate that the valve is in an open position
and the second indicia is configured to indicate that the valve is in a closed position. The first indicia may,
for example, include a circle and the second indicia may include an “X”.

[0010] At least one of the first indicia and the second indicia may also include a match line extending from
the outer circumferential edge of the disc body toward a longitudinal axis of the indicator disc.

[0011] In a preferred embodiment, the disc also includes a third indicia configured to indicate that the valve
is in the open position and a fourth indicia configured to indicate that the valve is in the closed position. The
third indicia is circumferentially spaced 180 degrees from the first indicia and the fourth indicia is
circumferentially spaced 180 degrees from the second indicia.

[0012] A ball valve assembly is also described herein. The ball valve assembly includes a bonnet provided
with a scribe line adapted to be seated within a ball valve body, a valve stem being at least partially disposed
within the bonnet and adapted to be connected to a ball, and an indicator disc. The indicator disc having a
first indicia and a second indicia provided adjacent an outer edge of the indicator disc. The first indicia being
circumferentially spaced from the second indicia such that when the first indicia is angularly aligned with
the scribe line of the bonnet, the ball valve is in an open position, and when the second indicia is angularly
aligned with the scribe line of the bonnet, the valve is in a closed position.

[0013] The indicator disc has a generally disc shaped body having a closed outer circumferential edge and a
closed inner circumferential edge. The inner circumferential edge may be sized and shaped to receive the
valve stem. In one particular embodiment, the inner circumferential edge is configured to secure the
indicator disc to the valve stem via a friction fit. To improve the friction fit, the indicator disc may include a
raised shelf at least partially circumscribing the inner circumferential edge. The raised shelf may additionally
have a threaded bore extending therethrough, for receiving a fastening element, to supplement the
securement of the indicator disc to the valve stem.

[0014] The bonnet may define a recess within which the indicator disc sits and a recessed window
intersecting the indicator disc recess. The scribe line is preferably provided within the recessed window.
[0015] Another embodiment of the ball valve assembly is also provided herein. The ball valve assembly of
this embodiment includes a bonnet assembly adapted to be seated within a ball valve body and an indicator
disc. The ball valve assembly includes a valve stem adapted to be connected to a ball and a scribe line. The

indicator disc at least partially encircles the valve stem and is rotatable therewith. The indicator disc includes
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a first indicia and a second indicia circumferentially spaced from one another and radially spaced a distance
apart from a portion of the indicator disc engaged with the valve stem. When the first indicia is angularly
aligned with the scribe line, the ball valve is in the open position, and when the second indicia is angularly
aligned with the scribe line, the ball valve is in the closed position.

[0016] The indicator disc preferably also includes a third indicia and a fourth indicia. When the third indicia
is angularly aligned with the scribe line, the ball valve is the open position, and when the fourth indicia is
angularly aligned with the scribe line, the ball valve is in the closed position. The second and fourth indicia
are each spaced 90 degrees from the first and third indicia.

[0017] In a preferred embodiment, the first and third indicia include a first marking and the second and
fourth indicia include a second marking, which is distinguishable from the first marking.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Various embodiments of a bonnet assembly and indicator disc are disclosed herein, with reference to
the drawings, in which:

[0019] FIG. 1 is a cross-section view of a typical ball valve;

[0020] FIG. 2 is a perspective view of a known bonnet assembly having an indicator mechanism;

[0021] FIG. 3 is a perspective view of a bonnet assembly and an indicator disc according to an embodiment
of the present invention;

[0022] FIG. 4 is a perspective view of the indicator disc of FIG. 3;

[0023] FIG. 5 is a top plan view of the indicator disc of FIG. 3;

[0024] FIG. 6 is a topwardly directed perspective view of FIG. 2 illustrating a slight misalignment of the
bonnet assembly;

[0025] FIG. 7 is a topwardly directed perspective view of FIG. 3 illustrating a slight misalignment of the
bonnet assembly; and

[0026] FIG. 8 is a schematic drawings depicting the relationship between arc radius and arc length.
DETAILED DESCRIPTION

[0027] As used herein, “axial” means along or parallel to a longitudinal axis of the ball valve stem and
“radial” means in a perpendicular direction thereto. “Rotation” refers to rotation about the longitudinal axis,
unless otherwise described. “Interior” or “inner” means radially inward, either toward or facing the
longitudinal axis, and “exterior” or “outer” means radially outward, or away from the longitudinal axis.
“Angular” or “angularly” refers to an objects angular position relative to the scribe line.

[0028] FIG. 1 illustrates a typical ball valve, as described in U.S. Pat. No. 7,267,323, assigned to Applicant
and incorporated herein by reference in its entirety, to which an indicator disc of the present invention may
be secured. The bail vaive generally includes a body 14, a bonpet assembly 12, and a cartridge assembly 14.
Valve body 10 has an inlet 16, an outlet 18, and a flow passage 20 extending therebetween. Flow passage
20 may be a straight passage, as shown in FIG. 1, or may be curved, for example, in an inverted U-shaped
configuration, as taught by U.S. Pat. No. 5,799,928, also assigned to Applicant and incorporated herein by

reference in its entirety.



WO 2019/209902 PCT/US2019/028845

[0029] Valve body 10 defines an access opening 21 having a recess 22 thereabout in which bonnet
assembly 12 is seated. Bonnet assembly 12 includes a valve stem 24 having an extension 26 at its lower ead
28 that extends into slot 30 and engages with ball 32, such that rotation of valve stem 24 rotates the ball 32.
Ball 32 defines a {low passage 34 that intermittingly aligns with flow passage 20 of body 10 as ball 32 is
rotated to permit fluid flow in an open configuration (i.e., when flow passage 34 is aligned with flow
passage 20) and to block fluid flow in a closed configuration (i.e., when flow passage 34 is perpendicular to
flow passage 20}. Ball 32 may desirably have a wear resistant coating.

[0030] FIG. 2 illustrates a known bonnet assembly 112, which is substantially similar to bonnet assembly
12, except for the addition of a visual indicator as described below. Bonnet assembly 112 includes a first or
lower end 114 for engaging recess 22 of body 10 (shown in FIG. 1) and a second or top end 116 provided
opposite the lower end 114. Top end 116 has a substantially flat upper surface 118 upon which a scribe line
120 is provided. Scribe line 120 is accurately formed during manufacture of bonnet 112 and precisely
aligned perpendicular to the flow passageway 20 of body 10 (shown FIG. 1). Bonnet assembly 112 includes
a valve stem 124 having an extension at its lower end that extends into slot 30 and engages with ball 32 such
that rotation of valve stern 124 rotates the ball 32

[0031] A vertical match line 122 is provided on a portion of valve stem 124 such that vertical match line
122 extends parallel to a longitudinal axis L of valve stem 124 and perpendicular to flow passage 34 of ball
32. As valve stem 124 rotates, along with ball 32, vertical match line 122 rotates angularly relative to scribe
line 120. When scribe line 120 and match line 122 are aligned (as shown in FIG. 2), a visual indication is
provided to the user that the valve is in the closed position.

[0032] FIG. 3 illustrates a bonnet assembly 212 according to an embodiment of the present invention.
Bonnet assembly 212 is adapted to receive a disc 300 for precisely indicating whether a valve is in the open
or closed position. Bonnet assembly 212 includes a first or lower end 214 for engaging recess 22 of body 10
(shown in FIG. 1) and a second or top end 216 provided opposite the lower end 214. Like bonnet assembly
12, and bonnet assembly 112, bonnet assembly 212 includes a valve stem 224 having an extension at its
fower end for extending into slot 30 and engaging with ball 32, such that rotation of valve stem 224 rotates
ball 32.

[0033] A recess 226 for receiving indicator disc 300 is defined in an otherwise substantially flat upper
surface 218 of the second end 216 of bonnet assembly 212. As shown in FIG. 3, recess 226 is circular in
shape to correspond to indicator disc 300. However, it will be understood that recess 226 may be any shape
that allows indicator disc 300 to sit therein.

[0034] Upper surface 218 may further include a recessed viewing window 228 extending from an outer
perimeter of the upper surface 218 toward valve stem 224 such that viewing window 228 intersects indicator
recess 226. A scribe line 220 is preferably formed in or on an exposed surface provided within viewing
window 228. Scribe line 220 is formed during manufacture of bonnet assembly 212 and precisely aligned
perpendicular to the flow passageway 20 of body 10 (shown FIG. 1). The scribe line 220 may be a solid line,

a dashed line, or include a plurality of dots, either provided on the exposed surface or cut into the surface so
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long as it accurately indicates alignment of flow passageway 20. As will be explained in further detail
hereinafter, bonnet assembly 212 may be used in conjunction with indicator disc 300 for indicating, with
greater precision, whether the valve is in the open or closed position.

[0035] FIGS. 4 and 5 illustrate an indictor disc 300 according to an embodiment of the present invention.
Indicator disc 300 has a generally disc shaped body 302 having a first or bottom surface 304, an opposing
second or top surface 306, a closed outer circumferential edge 308, and a closed inner circumferential edge
310. Inner circumferential edge 310 defines an aperture 312 extending through body 302. Aperture 312 is
configured to receive valve stem 224 and facilitate simple securement of indicator disc 300 to valve
assembly 212 as indicator disc 300 may be slid over valve stem 224 to sit within indicator recess 226 (shown
in FIG. 3). In a preferred embodiment, aperture 312 is correspondingly shaped to the cross-sectional shape
of valve stem 224, and may be, for example, generally rectangular with rounded corners, such that indicator
disc 300 may be self-secured to valve stem 224, via a friction fit, without the need for costly set screws.
Additionally or alternatively, indicator disc 300 may include flexible snap grooves 317 for receiving a
protrusion provided on bonnet assembly 212 such that the indicator disc may be snap-fit to the bonnet
assembly.

[0036] Body 302 may include a raised shelf 314 protruding upwardly from top surface 306 and at least
partially circumscribing aperture 312. The raised shelf 314 increases the surface area of inner
circumferential edge 310 that contacts valve stem 224, thereby improving the self-secured fit between the
components. Additionally, a threaded bore 316 for receiving a set screw may extend through raised portion
312 for securing the indicator disc 300 to valve stem 224. It should be understood, for the reasons above,
that this feature is not necessary, but may optionally be provided for supplementing attachment of indicator
disc 300 to valve stem 224.

[0037] As shown in FIGS. 4 and 3, indicator disc 300 includes a first indicia 318, second indicia 320, third
indicia 322, and fourth indicia 324, circumferentially arranged about indicator disc 300. Each of the first
indicia 318, second indicia 320, third indicia 322, and fourth indicia 324 are spaced 90 degrees from one
another. The first indicia 318 and the third indicia 322 are configured to indicate that the valve is in the open
position and the second indicia 320 and the forth indicia 324 are configured to indicate that the valve is in
the closed position. Each of indicia 318, 320, 322, 324 may be provided on top surface 306 of indicator disc
300 or be cut through the body 302 of the disc 300 as shown in FIGS. 4 and 5.

[0038] The first indicia 318 and the third indicia 322 may, for example, include circles or be a particular
color, such as green, thus indicating that the valve is in the open position. The third indicia 320 and the
fourth indicia 324 may, for example, include an “X” or be a different color, such as red, to indicate that the
valve is in the closed position. It should be understood that the first indicia 318 and the third indicia 322 may
take any form different than the second indicia 320 and the fourth indicia 324. The above described
embodiments should not be construed as limiting. Any alternative indicia to those described herein, for

example, numbers, symbols, shapes, and colors, or a combination thereof, may be substituted without
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departing from the scope of the invention so long as the indicia indicating that the valve is in the open
position can be readily differentiated from the indicia indicated that the valve is in the closed position.

[0039] First indicia 318, second indicia 320, third indicia 322, and fourth indicia 324 preferably each
include a corresponding match line 326, 328, 330, 332. Each of match lines 326, 328, 330, 322 may be
provided on or be cut through the outer surface of disc 300 such as top surface 306 and/or a side surface
provided between bottom surface 304 and top surface 306. Match lines 326, 328, 330, 322 may be a single
solid line, a plurality of smaller dashed lines, or a plurality of dots forming a larger line. In a preferred
embodiment, match lines 326, 328, 330, 322 extend from outer circumferential edge 308 of disc body 302
toward a longitudinal axis of disc 300. As valve stem 224 rotates, each of the match lines 326, 328, 330, 332
angularly rotate relative to scribe line 220, as is shown in FIG. 3. When scribe line 220 and match line 326
or match line 330 are aligned, a visual indication is provided to the user that the valve is in the open position;
and when scribe line 220 and match line 328 or match line 332 are aligned, a visual indication is provided to
the user that the valve is in the closed position.

[0040] A plurality of cutouts 334 may be provided about outer circumferential edge 308 such that cutout is
angularly aligned with each of the first indicia 318, second indicia 320, third indicia 322, and fourth indicia
324. Cutouts 334 may be any shape including, but not limited to, triangular, rectangular, or arcuate. As
shown in FIGS. 4 and 5, arcuate cutouts draw a user’s focus toward an apex of the arc where match lines
326, 328, 330, 332 are provided. Accordingly, cutouts 334 aid a user in making a determination of whether
scribe line 220 and match lines 326, 328, 330, 332 are precisely aligned, and thus, provide a more user
friendly visual indicator.

[0041] As is described in greater detail below, with reference to FIGS. 6 and 7, indictor disc 300 provides
the user with a more precise visual indication of whether the valve is in the open or closed position. FIG. 6 is
a perspective view of known bonnet assembly 112 (shown in FIG. 2) including match line 122. FIG. 7 is a
perspective view of bonnet assembly 212 (shown in FIG. 3) and indicator disc 300 (shown in FIGS. 4 and
5).

[0042] Referring to FIG. 6, valve stem 124 is positioned such that match line 122 is slightly angularly offset
from scribe line 120, for example, by 1 degree. Similarly, with reference to FIG. 7, valve stem 224 is
positioned such that match line 328 of second indicia 320 is slightly angularly offset from scribe line 220,
for example, by 1 degree. Accordingly, neither the valve of bonnet assembly 112 nor the valve of bonnet
assembly 212 are completely closed. As previously explained, in severe applications, for example, steam
manifolds, even slight misalignments will compromise proper sealing, which in turn can damage the valve
and cause significant economic losses and potentially even result in safety hazards.

[0043] In comparing FIGS. 6 and 7, it is evident that slight misalignments are more readily apparent to a
user utilizing indicator disc 300 (FIG. 7) and not discernable to a user utilizing the indicator of bonnet
assembly 112 (FIG. 6). More particularly, when match line 122 is provided on valve stem 124, as is the case
in FIG. 6, the angular offset between match line 122 and scribe line 120 is not readily apparent, whereas,

when match line 328 is radially offset from valve stem 224, as is the case in FIG. 7, slight misalignments are

-6-



WO 2019/209902 PCT/US2019/028845

discernable to the naked eye. This is because arc length (i.e., the distance along the curved line making up
the arc) increases as the radius of the arc increases (assuming equal angular offsets).

[0044] FIG. 8 schematically illustrates this principle. FIG. 8 depicts a first arc Al having a first radius rl
(i.e., radial offset from pivot point PP) and a second arc A2 having a second radius 12 (i.e., radial offset from
pivot point PP). The second radius r2 is greater than the first radius rl. Although the first arc Al and the
second arc A2 have equal angular offsets, relative to the scribe line, the second arc length L2 is greater than
the first arc length L1. The greater the arc length, the more discernible the misalignment.

[0045] Since the first indicia 318, second indicia 320, third indicia 322, and fourth indicia 324, and their
corresponding match lines 326, 328, 330, 332, are radially offset from inner circumferential edge 310, and
thus, valve stem 224, even a slight misalignment of the indicator disc 300 will be readily apparent to the
user. In contrast thereto, referring back to FIG. 6, match line 120 is provided on stem valve 120 (i.e., is not
radially offset from valve stem 124), and thus, has a smaller arch length such that slight misalignments are
less discernible to the user. Accordingly, indicator disc 300, may be used in conjunction with bonnet
assembly 212, previously described, or slid over and secured to a valve stem of a typical ball valve to
indicate, with improved precision, whether the valve is in the open or closed position.

[0046] Although the invention herein has been described with reference to particular embodiments, it is to
be understood that these embodiments are merely illustrative of the principles and applications of the present
invention. It is therefore to be understood that numerous modifications may be made to the illustrative
embodiments and that other arrangements may be devised without departing from the spirit and scope of the

present invention as defined by the appended claims.
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CLAIMS

1. A disc for indicating a position of a ball valve comprising:

a body having an outer circumferential edge and an inner circumferential edge, the inner
circumferential edge defining an aperture extending through the body, the aperture configured to receive a
valve stem;

a first indicia, at least a portion of the first indicia provided adjacent the outer circumferential edge
of the body; and

a second indicia, at least a portion of the second indicia provided adjacent the outer circumferential
edge of the body,

wherein the first indicia is circumferentially spaced from the second indicia.

2. The disc of claim 1, wherein the first indicia is distinguishable from the second indicia and
wherein when the disc is coupled to a valve, the first indicia is configured to indicate that the valve is in an

open position and the second indicia is configured to indicate that the valve is in a closed position.

3. The disc of claim 1, wherein the first indicia and the second indicia are circumferentially

spaced 90 degrees from one another.

4. The disc of claim 3, further comprising a third indicia and a fourth indicia, wherein when
the disc is coupled to a valve, the third indicia is configured to indicate that the valve is in the open position
and a fourth indicia is configured to indicate that the valve is in the closed position, and wherein the third
indicia is circumferentially spaced 180 degrees from the first indicia and the fourth indicia is

circumferentially spaced 180 degrees from the second indicia.

5. The disc of claim 1, wherein at least one of the first indicia and the second indicia comprise

a match line.

6. The disc of claim 5, wherein the match line extends from the outer circumferential edge

toward a longitudinal axis of the disc.

7. The disc of claim 1, wherein the first indicia comprises a circle and the second indicia

comprise an X.

8. The disc of claim 1, wherein at least one arcuate cut-out is provided about the outer

circumferential edge.
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9. A ball valve assembly comprising:

a bonnet assembly adapted to be seated within a ball valve body, the bonnet assembly including a
scribe line;

a valve stem adapted to be connected to a ball, the valve stem being at least partially disposed within
the bonnet assembly; and

an indicator disc attached to the valve stem and rotatable therewith, the indicator disc comprising a
first indicia and a second indicia adjacent an outer circumferential edge of the indicator disc, the first indicia
being circumferentially spaced from the second indicia,

wherein when the first indicia is angularly aligned with the scribe line of the bonnet assembly, the
ball valve is in an open position, and when the second indicia is angularly aligned with the scribe line of the

bonnet assembly, the ball valve is in a closed position.

10. The ball valve assembly of claim 9, wherein the indicator disc further comprises an inner
circumferential edge, and wherein the outer circumferential edge and the inner circumferential edge are each

closed.

11. The ball valve assembly of claim 10, wherein the inner circumferential edge is sized and

shaped to receive the valve stem.

12. The ball valve assembly of claim 11, wherein the inner circumferential edge is configured to

secure the indicator disc to the valve stem via a self-secured fit.

13. The ball valve assembly of claim 10, wherein the indicator disc comprises a raised shelf at
least partially circumscribing the inner circumferential edge, the raised shelf having a threaded bore

extending therethrough for receiving a fastener.

14. The ball valve assembly of claim 9, wherein the bonnet assembly defines a recess and the

indicator disc is disposed within the recess.

15. The ball valve assembly of claim 14, wherein the bonnet assembly further defines a recessed

window intersecting with the recess.

16. The ball valve assembly of claim 15, wherein the scribe line is provided within the recessed

window.
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17. A ball valve assembly comprising:

a bonnet assembly adapted to be seated within a valve body including a valve stem configured to be
connected to a ball, the bonnet assembly including a scribe line; and

an indicator disc at least partially encircling the valve stem and being rotatable therewith, the
indicator disc comprising a first indicia and a second indicia circumferentially spaced from one another and
radially spaced a distance apart from a portion of the indicator disc engaged with the valve stem,

wherein when the first indicia is angularly aligned with the scribe line, the ball valve is in the open
position, and when the second indicia is angularly aligned with the scribe line, the ball valve is in the closed

position.

18. The ball valve assembly of claim 17, further comprising a third indicia and a fourth indicia
and wherein when the third indicia is angularly aligned with the scribe line, the ball valve is the open
position, and when the fourth indicia is angularly aligned with the scribe line, the ball valve is in the closed

position.

19. The ball valve of assembly of claim 18, wherein the second and fourth indicia are each

spaced 90 degrees from the first and third indicia.

20. The ball valve assembly of claim 18, wherein the first and third indicia comprise a first

marking and the second and fourth indicia comprise a second marking different than the first marking.

-10-
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