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(57) Abstract: Apparatus to connect a stem to
a valve member and, more particularly, apparatus
to connect a threaded stem to a valve member of a
control valve are disclosed. An example apparatus
includes the threaded stem received in a threaded
opening of the valve member and a plug received
in an opening of the stem to expand diametrically
the end of the stem to secure the threaded stem to
the valve member.
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APPARATUS TO CONNECT A STEM TO A VALVE
MEMBER
FIELD OF THE DISCLOSURE
10001] This disclosure relates generally to apparatus to connect a stem
to a valve member and, more particularly, to apparatus to connect a threaded

stem 1o a valve member of a control valve.

BACKGROUND

10002} Industrial processing plants use control valves in a wide
variety of applications such as, for example, controlling product flow 1 a food
processing plant, maintaining fluid levels in large tank farms, etc. Automated
control valves are used to manage the product flow or to maintain the fluid
levels by functioning like a variable passage. The amount of fluid flowing
through a valve body of the automated control valve can be accurately
controlled by precise movement of a valve member (e.g., a plug). The control
valve (e.g., a shiding stem valve) may include a stem connected via threads to
the valve member at a threaded opening of the valve member so that the stem
is oriented substantially perpendicular to the valve member. However,
connecting the stem to the valve member can cause misalignment between the
stem and the valve member and affect the integrity of the valve member.

[0003] FIG. 1 is a partially cut-away schematic illustration of a known
sliding stem valve assembly 100. An actuator 110 1s coupled to a stem 140

that extends into a valve assembly 170. FIG. 2 is an enlarged 1llustration of a
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portion of the valve assembly 170 of FIG. 1, including the stem 140. As more
clearly shown in FIG. 2, an end 148 of the stem 140 has threads 143 and an
angled opening 146. The valve assembly 170 has an inlet 172 communicating
with a valve orifice 174 and an outlet 176. Fluid flow through the valve
ortfice 174 is controlled by a plug or valve member 180. The valve member
I80 includes a central through opening 182 with threads 183, valve plug holes
184, and a counter bore 186 that extends at an angle from a valve surface 185
and toward a valve surface 187. The threads 143 at the end 148 of the stem
140 are received by the threads 183 of the valve member 180. As can be
readily seen in FIG. 2, a pin 190, which is sli ghtly larger in diameter than the
counter bore 186, 1s located in the counter bore 186 of the valve member 180
and the angled opening 146 of the stem 140.

[0004] The stem 140 is coupled to the valve member 180 by threading
the threads 143 into the threads 183 at the central through opening 182 to
position the stem 140 substantially perpendicular to the valve member 180.
After the stem 140 has been threaded ti ghtly into the through opening 182, the
counter bore 186 1s drilled into the valve member 180 and the opening 146 is
drilled into the end 148 of the stem 140. The pin 190 is then press-fitted into
the counter bore 186 and the opening 146 to secure the stem 140 to the valve
member 180 to prevent the valve member 180 from rotating relative to the
stem 140 (1.e., non-rotatability). The stem 140 has solid contact alignment at
the engagement of the upper most threads 143 with the upper most threads 183
in the central through opening 182. However, the engagement of the pin 190

with the end 148 of the stem 140 is near the valve surface 187. The force of

S0

SUBOMTITUTE SHEET (RULE 26)



CA 02674396 2009-07-02
WO 2008/1062635 PCT/US2008/052635

the press fitting of the pin 190 into the stem 140 can result in the stem 140
being positioned at a non-perpendicular angle (e.g., misali gned) relative to the
valve member 180. The non-perpendicular misalignment of the stem 140
relative to the valve member 180 can affect the integrity of the coupling of the

valve member 180 to the stem 140

SUMMARY

[0005] An apparatus connects a stem to a valve member, and
comprises the valve member having a threaded opening, the stem having
threads about an exterior surface and an end of the stem having an opening
extending along a longitudinal axis of the stem, the threads about the exterior
surface of the stem received by the threaded opening of the valve member. A
plug is received in the opening of the stem, and the threaded engagement of
the stem in the threaded opening of the valve member and the receipt of the
plug in the opening of the stem to expand diametrically the end of the stem, 1S

to secure the stem to the valve member.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] FIG. 1 is a partially cut-away schematic illustration of a known
shiding stem valve assembly.
[0007] FIG. 2 1s an enlarged illustration of a portion of the valve
assembly i FIG. 1.
[0008] FIG. 3 1s an illustration of an example apparatus to connect a

stem to a valve member.

-3

SUBOMTITUTE SHEET (RULE 26)



CA 02674396 2009-07-02

WO 2008/106265 PCT/US2008/0526335

10009] FIG. 4 1s an enlarged view of the stem illustrated in FIG. 3.

[0010] FIG. 5 is an illustration of the threaded plug illustrated in FIG.

o

[0011] FIG. 6 1s an illustration of another example apparatus to

connect a stem to a valve member.

DETAILED DESCRIPTION

[0012] In general, the example apparatus to connect a stem to a valve
member described herein may be utilized for connections between parts in
various types of assemblies or devices. Additionally, while the examples
disclosed herein are described in connection with the control of product flow
tor the industrial processing industry, the examples described herein may be
more generally applicable to a variety of control operations for different
purposes.

[0013] FIG. 3 1s an illustration of an example apparatus 200 to connect
a stem 240 to a valve member 280. The stem 240 includes threads 243 located
about the exterior of an end 242 of the stem 240. Referring also to FIG. 4, the
end 242 has a threaded opening 244 including threads 246. A slot 250 is
located within the threaded opening 244 and oriented parallel to a longitudinal
centerline or axis A-A of the stem 240. The slot 250 extends laterally through
the entire end 242 of the stem 240.

0014} As shown in FIG. 3, the valve member 280 includes a central
through opening 282 extending between surfaces 285 and 287, and has therein

threads 283. The stem 240 is threaded into or seated within the central
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through opening 282. A tapered plug or threaded member 300 has exterior
threads 302 (see FIG. 5). Referring to FIG. 3, the exterior threads 302 of the
tapered plug 300 are engaged by the threads 246 in the threaded opening 244
adjacent the end 242. As a result of its tapered shape, the plug 300 is retained
in the opening 244 by a tight engagement with the threads 246 adjacent the
end 242. Additionally, the plug 300 can be staked to cause it to expand and
further secure the plug 300 in the threaded opening 244.

|0015] To assemble the example apparatus 200, the stem 240 is
coupled to the valve member 280 by threading the threads 243 into the threads
283 of the central through opening 282. The tapered plug 300 1s then seated or
threaded into the threaded opening 244 of the stem 240. The insertion of the
tapered plug 300 causes the end 242 to expand diametrically outwardly to
tightly engage the threads 243 of the stem 240 with the threads 283 of the
central through opening 282. The expansion of the end 242 is assisted or
enhanced by the slot 250 in the threaded opening 244. The slot 250 extends
entirely through the end 242 to equalize expansion from side to side of the end
242 and make alignment of the end 242 more consistent. The stem 240
achieves solid contact alignment at the engagement of the upper most threads
243 with the upper most threads 283 in the central through opening 282. The
stem 240 also achieves solid contact alignment at the engagement of the lower
most threads 243 adjacent the end 242 with the lower most threads 283 in the
central through opening 282. Thus, the solid contact alignment of the end 242
with the valve member 280 minimizes the occurrence of non-perpendicular

misalignment between the stem 240 and the valve member 280.
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[0016] FIG. 6 1s an illustration of another example apparatus 400 to
couple a stem 440 to a valve member 480. Much of the apparatus 400 and the
connection of the stem 440 to the valve member 480 is substantially the same
as shown and described above in connection with FIGS. 3,4 and 5 and, thus,
in the interest of brevity, the description of the identical portions of FIGS. 3, 4
and 5 will not be repeated here. Instead, the interested reader is referred back
to the corresponding description of FIGS. 3, 4 and 5. To facilitate this
process, 1dentical elements in FIG. 6 have been numbered with reference
numerals increased by 200 above the corresponding elements in FIGS. 3,4
and 5.

10017] The example apparatus 400 in FIG. 6 includes additional or
optional components to ensure that the stem 440 remains securely attached to
the valve member 480. After‘ the stem 440 has been threaded tightly into the
central through opening 482 and the tapered plug or threaded member 500
iserted into the threaded opening 444, a single drilling operation can create a
counter bore 496 in the valve member 480, an aligned bore or passage 456 1n
the end 442, and an aligned bore or passage 506 in the tapered plug 500. The
counter bore 496 may include an enlarged bore portion 496A. The counter
bore 496 and the aligned bores or passages 456 and 506 are positioned
approximately at a thirty degree angle relative to a longitudinal axis B-B of the
stem 440. A pin 497 has an enlarged head 498, and a shaft 499 with a
diameter slightly larger than the counter bore 496 and the passages 456 and
500. The shaft 499 of the pin 497 is press fitted into the counter bore 496 and

the passages 456 and 506, with the enlarged head 498 received in the enlarged
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bore portion 490A. The presence of the pin 497 in the counter bore 496 and
passages 456 and 500 sccures the stem 440 axially to the valve member 480
by preventing rotation thercbetween,

10018} Although certain example apparatus have been described
herein, the scope of coverage of this patent is not limited thereto. On the
contrary, this patent covers all methods, apparatus and articles of manutacture

tairly falling within the scope of the appended claims |
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WE CLAIM:

Apparatus to connect a valve stem to a valve member, comprising:

a valve member having a threaded opening;

a valve stem having threads about an exterior surface, an end of the stem having an opening
extending along a longitudinal axis of the stem, the opening being internally threaded, and the
threads about the exterior surface to be received by the threaded opening of the valve member,

and

a plug to be received in the opening of the stem, the plug including external threads to engage
the internally threaded opening, the threaded engagement of the stem in the threaded opening
of the valve member and the receipt of the plug in the opening of the stem to expand

diametrically the end of the stem to secure the stem to the valve member,
a bore extending between a surface of the valve member and the opening of the stem, and

a pin inserted into the bore, wherein the bore is formed by drilling a hole in the valve member,

the stem, and the plug.
Apparatus as defined in claim 1, wherein the plug is tapered.

Apparatus as defined in claim 1, wherein the plug is retained in the opening of the stem by being

staked.

Apparatus as defined in claim 1, further comprising a slot located in the opening of the stem to

facilitate the expansion of the end of the stem.

Apparatus as defined in claim 4, wherein the slot is parallel to the longitudinal axis of the stem.

Apparatus as defined in claim 1, wherein at least a portion of the pin is larger than at least a

portion of the bore to enable the pin to be press fitted in the bore.

Apparatus as defined in claim 1, wherein the bore is located at an angle relative to the

longitudinal axis of the stem.

Apparatus as defined in claim 7, wherein the angle is approximately thirty degrees.



10.

11.

12.

13.

14.

15.

CA 02674396 2013-06-26

Apparatus as defined in claim 1, wherein the bore includes a larger diameter portion, the pin
having a head with a first diameter and a shaft with a second diameter, wherein the first

diameter is larger than the second diameter and the head to be received within the larger

diameter portion of the bore.
A valve assembly, comprising:

a valve body defining an inlet, an outlet, and a valve orifice connecting the inlet and the outlet;

a valve member arranged to control fluid flow through the valve orifice, the valve member

having a threaded opening;

a stem arranged for connecting the valve member to an actuator, the stem having threads
about an exterior surface, an end of the stem having a threaded opening extending along a
longitudinal axis of the stem, and a slot located in the opening of the stem, the threads about

the exterior surface received by the threaded opening of the valve member, and

a threaded member received in the threaded opening of the stem, the stem secured to the
valve member by the threaded engagement of the stem in the threaded opening of the valve
member and the receipt of the threaded member in the threaded opening of the stem to

expand diametrically the end of the stem.
A valve assembly as defined in claim 10, wherein the threaded member has a tapered shape.

A valve assembly as defined in claim 10, wherein the threaded member is retained in the

threaded opening of the stem by being staked.

A valve assembly as defined in claim 10, wherein the threaded opening of the valve member

extends through the valve member.

A valve assembly as defined in claim 10, wherein the slot is parallel to the longitudinal axis of the

stem.

A valve assembly as defined in claim 10, further comprising a bore extending between a surface

of the valve member and the threaded opening of the stem, and a pin inserted into the bore.
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16. Apparatus as defined in claim 15, wherein the bore is formed by drilling a hole in the valve

member, the stem, and the threaded member.

17. Apparatus as defined in claim 15, wherein at least a portion of the pin is larger than at least a

portion of the bore, wherein the pin is press fitted in the bore.

18. Apparatus as defined in claim 15, wherein the bore is located at an angle relative to the

longitudinal axis of the stem.

10
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