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(57) A control element for a fluid valve includes a main body having a rounded outer surface on a first side, an inner
base surface and first and second opposed 1nner side surfaces adjacent the inner base surface on a second side. First
and second ears are joined to the main body at spaced locations and extend away from the main body on the second
side thereof. The ears include opposed 1nner surfaces adjacent the mner side surfaces of the main body. The inner

surfaces together form opposed passage surfaces which diverge from one another at first and second ends to improve
flow efficiency.
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CONTROL ELEMENT FOR A BALL VALVE
Abstract of the Disclosure
A control element for a fluid valve includes a
main body having a rounded outer surface on a first
side, an inner base surface and first and second opposed

inner side surfaces adjacent the inner base surface on a
second side. First and second ears are joined to the
main body at spaced locations and extend away from the
main body on the second side thereof. The ears include
opposed inner surfaces adjacent the inner side surfaces
of the main body. The inner surfaces together form

opposed passage surfaces which diverge from one another
at first and second ends to improve flow efficiency.
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CONTROL ELEMENT FOR A BALL VALVE
Technical Field
The present invention relates generally to

fluid valves, and more particularly to a control valve
5 of the ball-type.

Background
Fluid control valves of the ball-type are

widely used where it is necessary to control the flow of
10 a fluid in a passage. Prior ball-type fluid control
valves include a control element which is ball-shaped
and which is movable by an actuator between open and
closed positions. In the closed position, a curved
surface of the control element engages a circumferential
15 seal in the passage to prevent the flow of fluid. In
the open position, a fluid path past the control element
is aligned with the fluid passage so that fluid flow can
take place.
In past ball-type valves, a fluid passage is
20 defined by an inner surface of the rounded portion and
inner surfaces of a pair of ears which are joined to the
rounded portion. The inner surfaces of the ears are
disposed on opposing sides of the inner surface of the
rounded portion and comprise substantially flat,
25 parallel walls. These surfaces thus define a fluid
passage of substantially constant height. While valves
incorporating such a control element have been found to

be adequate for most purposes, it would be desirable for

a given size valve to increase the flow capacity
30 thereof.
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summary of the Invention
In accordance with the present invention, a

control element for a fluid valve permits an increase in

the flow capacity of the valve as compared with prior
designs.

More particularly, a control element for a
fluid valve includes a main body having a rounded outer
surface on a first side, an inner base surface and first
and second opposed inner side surfaces adjacent the
inner base surface on a second side. First and second
ears are joined to the main body at spaced locations and
extend away from the main body on the second side
thereof. The ears include opposed inner surfaces
adjacent the inner side surfaces of the main body. The
inner surfaces of the ears and the inner side surfaces

form opposed passage surfaces which diverge from one
another at first and second ends.

Preferably, the passage surfaces are smooth
and convex and form a venturi which permits increased
fluid flow as compared with the prior art design
described above. In addition, the inner base surface is
generally concave in shape and includes surfaces
defining a bowl-shaped depression which further aids in
fluid £low.

The control element of the present invention
can be used in new or existing valves to permit
increased fluid flow, thereby resulting in increased
efficiency and rangeability.

Brief Description of the Drawings
Fig. 1 comprises an elevational view, partly

in section, of a fluid valve incorporating a control
element according to the present invention;

Figs. 2 and 3 comprise perspective views of
the control element taken from different viewing angles

and shown resting on its rounded outer surface;
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Fig. 4 comprises a plan view of the control
element of Figs. 2 and 3; \
Figs. 5 and 6 comprise elevational views of
opposite sides of the control element of Figs. 2 and 3;
5 Figs. 7 is an elevational view of the control
element of Figs. 2 and 3 taken along the lines 7-7 of
Fig. 8; and
Figs. 8 and 9 are sectional views taken along
the lines 8-8 and 9-9, respectively, of Fig. 4.
10
Description of the Preferred Embodiment
Referring now to Fig. 1, a fluid control wvalve
20 of the ball-type includes a valve body 22 having
first and second flow passages 24, 26 and a control
15 element recess 28 intermediate the flow passages 24,
26. A control element 30 is disposed within the control
element recess 28 and includes a main body 32 having a
rounded or curved outer surface 34 on a first side 36
thereof. Referring also to the remaining Figures, the
200 main body further includes an inner base surface 38,
seen in detail in Figs. 2-4, 8 and 9, and first and
second opposed inner side surfaces 40a, 40b adjacent the
inner base surface 38 on a second side 42 of the main
body 32. First and second ears 44, 46 are joined to the
25 main body 32 at spaced locations and extend away from
the main body 32 on the second side 42 thereof. The
ears 44, 46 include opposed inner surfaces 48, 50 which

are adjacent the inner side surfaces 40a, 40b,
respectively, of the main body 32. As best seen in Fig.

30 4, the inner surfaces 48, 50 together with the inner
side surfaces 40a, 40b form opposed passage surfaces
which diverge from one another at first and second ends
54, 56 of the main body 32. The passage surfaces thus
define a control element flow passage 58 which is wider

35 at the ends 54, 56 than at a point between the ends 54,
56. More specifically, the passage surfaces are convex
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in shape and do not include any sharp bends or
discontinuities to thereby define a venturi which aids
in fluid flow through the control element flow passage
58.

Preferably, the inner base surface 38 is
generally concave in shape and includes a curved wall
surface 60 and generally flat base surface 62 which
together define a bowl-shaped depression which
facilitates fluid flow through the control element flow
passage 58.

Referring again to Fig. 1, the ear 44 includes
a bore (not shown) therethrough which receives an
actuator or drive shaft 70. The shaft 70 extends
upwardly through a bore 72 to a point outside of the
valve body 22. The shaft 70 is secured to the ear 44 by
a sleeve 74 and a tapered drive pin 76 which are
inserted through aligned recesses in the ear 44 and the
shaft 70. A bearing 78 is held in place by a bearing
stop 80 and is disposed between the shaft 70 and walls
defining the bore 72 and includes a circumferential
flange 80 which bears against a thrust washer 82
disposed adjacent the ear 44.

A stub shaft 90 is disposed within a
cylindrical bearing 92 which is in turn disposed within
a bore 94 in a lower portion of the valve body 22. The
stub shaft 90 i1s retained in a bore (not shown) within
the ear 46 by means of a grooved drive pin 96.

The shafts 70 and 90 include longitudinal axes
100, 102 which are coincident so that the bearings 78,
92 permit rotation of the control element 30 within the
recess 28. The control element 30 1s movable between a
fully closed position, seen in Fig. 1, and a fully open
position. While in the fully closed position, the
curved surface 34 bears against a metal seal ring 110
which is held in place by a retainer ring 112 that is
screwed into a threaded bore 114 in the valve body 22.
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First and second face seals 116, 118 prevent significant
fluid flow around the seal ring 110 during this time.

When the control element 30 is in the fully
open position, the control element flow passage 58
permits fluid flow between the first and second flow
passages 24, 26. The contoured shape of the control
element flow passage 58 effectively minimizes the
resistance to flow within the control element 30 and
effectively increases the cross-—-sectional area of the
flow stream formed at the vena contracta located
slightly downstream at the narrowest point between the
inner walls 48, 50. This results in an increase in flow
coefficient and thus flow efficiency for a wvalve
utilizing the control element 30 of the present
invention as compared with the valve utilizing a prior
type of control element.

As a result in the increase in flow
coefficient, the valve 20 has increased capacity as
compared with valves using prior control elements.

The inner base surface further comprises a
curved surface 120 which terminates at a V-shaped end
surface. The V-shaped end surface 122 and the metal
seal ring 110 together define an orifice for fluid flow
when the control element 30 is intermediate the fully
open and fully closed positions. 1In the preferred
embodiment, the V-shaped end surface 122 defines an

angle of approximately 160 degrees, although the surface
may define a different angle, if desired.

It should be noted that the concepts disclosed
herein are not limited a control element of the type
described herein, but may be applied also to the flow
restricted areas of full-ball valve control elements and
to seat rings and orifices in globe-style valve designs
to improve flow path efficiency.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A control element for a fluid wvalve,
comprising:

a main body having a rounded outer surface on
a first side, an inner base surface and first and second
opposed inner side surfaces adjacent the inner base
surface on a second side; and

first and second ears joined to the main body
at spaced locations and extending away from the main
body on the second side thereof and having opposed inner
surfaces adjacent the inner side surfaces of the main

body to form opposed passage surfaces which diverge from
cne another at first and second ends.

2. The control element of claim 1, wherein
the passage surfaces are convex.

3. The control element of claim 1, wherein
the passage surfaces form a venturi.

4. The control element of claim 1, wherein
the inner base surface is generally concave in shape.

5. The control element of claim 1, wherein
the inner base surface includes surfaces defining a
bowl-shaped depression.

6. The control element of claim 1, wherein

the inner base surface terminates at a V-shaped end
surface,
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7. A fluid valve, comprising:

a valve body including first and second flow
passages and a contrcl element recess intermediate the
flow passages:;

a ball-type control element including a main
body having a rounded outer surface on a first side, an
inner base surface and first and second opposed inner
side surfaces adjacent the inner base surface on a
second side wherein the inner surfaces extend between
first and second edges of the main body and first and
second ears joined to the main body at spaced locations
and extending away from the main body on the second side
thereof and having opposed inner surfaces adjacent the
inner side surfaces of the main body which together
partially define a control element flow passage which is
wider at the edges of the main body than at a point
between the edges;

means coupled to the ears for mounting the
control element for rotational movement within the
control element recess whereby the control element is
movable between a first position in which the control
element flow passage permits f£luid flow between first
and second flow passages and a second position in which

the main body prevents fluid flow between the first and
second flow passages.

8. The fluid valve of claim 7, wherein the
inner side surfaces of the main body and the inner

surfaces of the ears together form continuous convex
passage surfaces.

9. The f£luid valve of claim 7, wherein the
inner side surfaces of the main body and the inner

surfaces of the ears together form a venturi.
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10. The fluid valve of claim 7, wherein the

inner base surface includes surfaces defining a bowl-
shaped depression.

ll. The fluid valve of claim 7, wherein the
main body further includes a V-shaped edge surface and
wherein the valve body further includes a seal adopted
to sealingly engage the rounded outer surface of the
main body when the control element is in the first
position and wherein the V-shaped edge surface and the
seal together define an orifice for fluid flow when the

control element 1is intermediate the first and second
positions.

12. The fluid valve of claim 7, wherein the
mounting means comprises a first shaft joined to the
first ear, and extending through a first passage in the
valve body and a second shaft joined to the second ear
and disposed in a second passage in the valves body
whereby the shafts include axes which are coincident and
which define an axis of rotation of the control element.



FIG. |
113

NN

A\

/"
e imm
/ NN =4 A
Y . ‘
vy E&\\\\\\\\\x-""
==

C VR gt AR ¢




2,
e}

37

LD
Lamitasr

FIG. 2

46

r
bav ik v o4
.
-

r

W0 s
© A3

FIG. 3

- '(\ ., -
- ’
ﬂs P : '-.,Iw. \\.\?. .c--pJ\.. - et A * .
B &..‘.tn sﬁ.‘. . , - .n\n.. -, Py \ﬂ . o e \b- .
- - -.(!ﬁ . * l.‘t.u.‘ - \. \c*‘» ‘.uq‘ 4\ - t. -
‘e ‘e 0..\#‘. -~ -{ ’ Q\B.QF iﬂ 5 ., -‘.. -’ - . ®
» - N

3 LA
f,
',
b I
- -
I '
- M .
%
n‘. \
:.‘0
&
l"’.
‘e
L RN
-
v &
)
‘e
\s
4
4
]
wil o
we &
"‘
4.
‘$
-
L ]

P ad: .
# ity A . .
~ LA L wy, -n €V P qs.
: - \s ..l. “-\4*\‘ ‘ - » .‘ l.‘h!\!‘l * .“ .‘ ‘
L \ \IM ¢ ‘-
- -




44

&

FIG. 8

FIG. 7

FIG. 9




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings

