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{54) Rotary valve

(57) A butterfly valve 20 has a body 21 connectable in a flowline, a seat 23 which lines its inner side, and a
disc 24. The disc has stem portions 25 at its opposite ends closely received within openings in the seat and
body to permit the disc to be rotated between opened and closed positions. A ring (50) (Fig 3) which is
restrained from movement with one of the disc and seat in a direction transverse to the stem portions
substantially fills a groove (51) in the other of the disc and seat which surrounds each stem portions so as to
seal between the seat, disc and such stem portion. Thus when the valve is at the end of the line, for example
during servicing or repair, and one side of the valve is not held in position, the ring prevents distortion of the
liner 23 which distortion can lead to leakage.
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ROTARY VALVE

This invention relates generally to improvements in
rotary valves having a closure member whose stem portions
on its opposite ends are received within openings in the
body of the valve to permit it to be rotated by an operator
on the outer end of one stem portion between opened and
closed positions. More particularly, it relates to
improvements in rotary valves of the type wherein the body
includes a seat or liner about its inner side with which
the closure member is tightly engaged and having openings
in which stem portions are closely received. Although
applicable to various types of rotary valves, the invention
has particular utility in a butterfly valve in which the
closure element is a disc whose outer peripheral edge is
sealed with respect to the seat in its closed position.

To improve the pressure capacity of the valve, as well
as to protect metal parts of the body from corrosive and
otherwise damaging 1line fluids, the seat or 1liner is
usually made of an elastomeric or otherwise deformable
material. Although a tight fit of the closure element in
the seat may prevent leakage past the closure element, it
is still necessary to prevent leakage of line fluid past
the stem portions to the outside of the valve. For this
purpose, the adjacent ends or hubs of the stem portions and
seat form an interference fit with one another and the stem
portions form an interference fit with the openings in the
seat through which they extend.

In the case of a butterfly valve, the liner is clamped
in place between opposite ends of a flowline, as by means
of annular flanges at the ends of the seat, so as to hold
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the liner in place. However, when, during use, the valve
is at the "end of the line," for example, during servicing
or repair, the closed disc forms an end closure for the
line with full line pressure acting over it, and, since
there is no flowline connection to clamp the downstream
flange of the seat in place, the opehings in the sten
portions may elongate and pull away from the stem portions,
thus forming leak paths between them.

It is therefore the object of this invention to
improve the pressure capacity of such a valve by minimizing
the likelihood any such leak paths, and, in particular,
restraining the seat openings from pulling away from the
stem portions.

This and other objects are accomplished, in accordance
with the illustrated embodiments of the invention, by a
valve of the type described in which a ring is restrained
for movement with one of the closure element and seat in a
direction transverse to the stem portions and substantially
fills a groove in the other of each of the closure element
and seat which surrounds each stem portion so as to seal
between the seat, closure element and such stem portion.
Thus, because of its tight fit in the groove, the ring
resists any tendency of the seat to move away from either
stem portion and thus insures a tight seal between the
closure element, stem portions and seal even in the most
adverse circumstances.

Preferably, and as illustrated, the valve is a
butterfly valve wherein the body of the valve includes a
tubular member which is connectable in the flowline, a seat
which lines the inner diameter of the tubular member, and
the closure member is a disc whose outer peripheral edge
tightly engages the inner diameter to the seat when closed.
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In one embodiment of the invention, each ring is
integral with the seat to fit within a groove in an end of
the closure element. In another embodiment, the ring is
separate and closely received in opposed grooves in both
the closure element and seat. In still another embodiment,
the ring is integral with the closure element to fit within
a groove in the seat. 1In this latter case, the seat is
preferably of a relatively rigid material so as to minimize
any tendency for its openings to move away from the stem
portion it surrounds.

Preferably, each stem portion is press-fitted into the
opening in the seat, and each ring protrudes a distance
greater than the depth of the groove so as to be deformed
into tight sealing engagement with the bottom as well as
the outer side of the groove.

In other respects, this invention contemplates that
the seat as well as the closure element may be made of a
wide variety of materials, whether metal or relatively
rigid plastics or rubber or other elastomer, as may be
desirable to form a tight seal between the seat and closure
element in the closed position of the valve. Also,
adjacent ends of the ring and groove may be flat or of
other configuration.

In the drawings, wherein like reference characters are
used throughout to designate like parts:

FIG. 1 is an end view, broken away in part, of a
butterfly valve constructed in accordance with the present
invention, and with the disc in its closed position;

FIG. 2 is a side view, partly in section, of the
butterfly valve of FIG. 1, with its left side connected to
one end of a flowline, but with the other end of the
flowline shown in phantom 1lines, disconnected from its

right side;
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FIG. 3 is an enlarged cross-sectional view of that
portion of the valve shown in FIG. 2 wherein a stem portion
at one end of the disc extends through an opening in the
portion of the seat adjacent thereto, and showing one
embodiment of the invention wherein the ring is integral
with the seat and fits within a groove in the adjacent end
of the disc which surrounds the stem portion;

FIG. 4 is a partial sectional view of a valve, similar
to FIG. 3, but illustrating another embodiment of the
invention wherein the ring is integral with the disc and
fits within a groove in the seat which surrounds the stem
portion;

FIG. 5 is another partial sectional view of the valve,
similar to FIGS. 3 and 4, but illustrating still another
embodiment of the invention wherein, as in the embodiment
of FIG. 3, the ring is formed on the seat, but wherein the
bottom surface of the ring is of a different configuration;
and

FIG. 6 is yet another partial sectional view of the
valve, similar to FIGS. 3 to 5, but illustrating a further
embodiment of the invention wherein the ring is separate
and received within oppositely facing grooves in the seat
and the adjacent end of the disc which surround the stem
portion.

With reference now to the detail of the above-
described drawings, the over-all valve, which is indicated
in its entirety in FIGS. 1 and 2 by reference character 20,
includes a valve body 21 made up of a tubular member 22
connectable in a flowline (as will be described) and a seat
or liner 23 disposed about the inner diameter of the
tubular member to provide a flowway through the valve.
More particularly, the valve 20 includes a disc 24 having
a stem portion 25 at each end (only the upper stem portion

[+2



10

15

20

25

30

being shown) closely received within aligned openings 26
and 27 in the liner and tubular member 22.

In the illustrated embodiment of the valve, the stem
portions are separate from one another, with the inner end
of the upper having a noncircular connection with the
adjacent end of the disc so as to impaft rotation to the
disc and extending through a neck 28 on the upper side of
the tubular member to provide an outer end 29 to which an
operator mounted on the neck may be connected in order to
impart rotation to the upper stem portion and thus to the
disc. It will be understood, however, that the stem
portions may instead be integral or connected to one
another for extending through the disc.

A bearing sleeve 30 received in the lower end of the
opening 27 surrounds the stem portion above a flange 31
thereabout to prevent the stem portion from being blown out
of the opening 27. The upper end of the stem portion is
surrounded by packing 32 received in an upper recess 33 in
the neck 28 and held down by a bearing sleeve 34 and
retainer ring 35.

In the illustrated embodiment of the valve 20, the
tubular member is made up of split halves 22A and 22B which
are connected to one another by bolts 22C (see FIG. 1).
Also, the seat or liner 23 has flanges 36 at each end which
extend outwardly over the outer sides of the tubular
member.

As also illustrated, the tubular member 22 has ears 37
which project from its outer periphery and which have holes
38 formed therein to receive bolts 39 for connection to the
hubs 40 of each end of the flowline thereto. When so
connected, the hubs press tightly against the flanges 36 of
the liner so as to hold the flange in place and close off
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the annular space between the opposite sides of the flanges
40 and the tubular member.

However, as previously mentioned, and as illustrated
in FIG. 2, the valve may, in use, such as during service or
repair, be disposed at "the end of the line" in that the
right-hand end of the flowline (shown in'phantom lines) is
removed therefrom. As will be understood from FIG. 2, the
closed disc is thus subjected to the line pressure tending
to move it laterally down the flowline, which in turn tends
to distort the liner 23 whose right-hand flange 36 is no
longer supported by an end of the flowline. As previously
mentioned, it is this environment in which the present
invention has particular utility.

Thus, as illustrated in FIG. 2, and in more detail in
FIG. 3, a ring 50 is formed integrally with the liner 23
and fits within so as to substantially fill a groove 51 in
the disc 24 which surrounds the adjacent stem portion 25.
As previously described, since the ring is thus restrained
for movement with the liner and is closely received in the
groove 50 in the disc which surrounds the stem portion, the
opening through the liner has little or no opportunity to
elongate, despite forces tending to push the liner out of
the tubular member of the valve body. Hence, the ring
forms a seal with the disc, 1liner and stem portion it
surrounds.

As previously described, in a valve of this type, the
stem portion is of slightly larger diameter than the
opening in the 1liner so that it forms a "press fit"
therewith including the integral ring 50. As fabricated,
the outer diameter of the ring is at least substantially
the same as the inner diameter of the groove 51. However,
press-fitting of the stem portion into the opening through
the liner will expand it so that its outer diameter will
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also form a tight fit with the inner diameter of the
groove. Additionally, the ring 50 protrudes from the inner
diameter of the liner a distance greater than the depth of
the groove 51 and becomes also deformed in a tight sealing
engagement with the bottom of the groove, thus insuring a
tight fit between each of the liner, disc, and stem
portion.

The invention contemplates that the adjacent surfaces
on the lower end of the ring and bottom of the groove may
be of various configurations. As shown, an annular groove
54 may be formed in the end of the ring so as to provide a
tortuous path inhibiting the flow of line fluid past the
ring. Additionally, grooves may be formed on the inner and
outer corners of the ring.

As previously mentioned, the liner of such a valve is
conventionally formed of rubber or other elastomeric
material. Alternatively, it may be a plastic material
which is sufficiently deformable to permit the stem
portions to be press-fitted through its openings and its
inner diameter to seal about the periphery of the disc.

As shown, the adjacent end surfaces of the disc
portions and inner diameter of the seal are spherical.
However, they may instead be flat.

The embodiment of the valve shown in FIG. 5 is similar
to that above described, except for the construction of the
ring 51. Thus, in this embodiment, instead of being flat,
the bottom of the ring is rounded adjacent its inner and
outer diameters, thus providing a central portion which is
of a depth to tightly engage the bottom of the groove, but
providing spaces adjacent the inner and outer diameters of
the bottom of the ring.

In the embodiment of the invention illustrated in FIG.
4, the ring 50B is instead formed integrally with the stem
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portion and fits closely within a groove 51B formed in the
inner periphery of the 1liner 23B to surround the stem
portion. Despite this reversal of the arrangement of the
ring and groove, they perform the same function in
restraining the opening formed through the 1liner from
elongating to provide a leak path about the stem portion,
although, as previously noted, the seal or liner in this
embodiment is of a relatively rigid material to minimize
its flow away from the outer diameter of the ring. As in
the case of the ring 50, the ring 51 has grooves formed in
its end which tightly engage the bottom of the groove in
the liner 23B.

In the embodiment shown in FIG. 6, a separate ring 50C
fits within opposed grooves 51C formed in the seat 23C and
51B formed in the stem portion 24, both grooves surrounding
the stem portion and being of the same diameter so that
their outer diameters are aligned to closely receive
opposite ends of the ring 50C. As shown, the bottom end of
the ring has grooves formed therein, as described in
connection with the ring 50 of FIG. 3.

From the foregoing it will be seen that this invention
is one well adapted to attain all of the ends and objects
hereinabove set forth, together with other advantages which
are obvious and which are inherent to the apparatus.

It will be understood that certain features and
subcombinations are of utility and may be employed without
reference to other features and subcombinations. This is
contemplated by and is within the scope of the claims.

As many possible embodiments may be made of the
invention without departing from the scope thereof, it is
to be understood that all matter herein set forth or shown
in the accompanying drawings is to be interpreted as
illustrative and not in a limiting sense.
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WHAT IS CLAIMED IS:

1. A rotary valve, comprising
a body having a seat which lines its inner side,
a closure element having an outer side tightly engaged
with the seat and stem portiohs at its opposite
5 ends closely received within openings in the seat
and body to permit the closure element to be
rotated within the seat between valve opening and
closing positions, and
a ring restrained for movement with one of the closure
10 element and seat in a direction transverse to the
stem portions and substantially filling a groove
in the other of the closure element and seat
which surrounds each stem portion so as to seal
between the seat, closure element and such stem
15 portion.

2. A rotary valve of the character defined in claim

1, wherein
each ring is integral with the seat and the groove is

in the closure element.

3. A rotary valve of the character defined in claim

2, wherein
the seat is formed of a deformable material.

4. A rotary valve of the character defined in claim

1, wherein
each ring is integral with the closure element and the

groove is in the seat.



5. A rotary valve of the character defined in claim

4, wherein
the seat is formed of a deformable material.

6. A rotary valve of the character defined in claim
1, wherein
each ring is separate from the seat and closure
element and closely received in opposed grooves
in both.

7. A rotary valve of the character defined in claim
6, wherein
the seat is formed of a deformable material.

8. A rotary valve of the character defined in claim
1, wherein

each stem portion is press-fitted into the opening in
the seat, and

each ring protrudes a distance greater than the depth
of the groove so as to be deformed into tight
sealing engagement with the bottom as well as the
outer side of the groove.
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9. A butterfly valve, comprising

a body including a tubular member connectable in a
flowline and a seat about the inner diameter of
the tubular body to provide a flowway

5 therethrough,

a disc member having stem portions at its opposite
ends closely received within openings in the
tubular member and seat of the valve body to
permit the disc to be rotated between a position

10 opening the flowway and a position in which its
periphery is engaged with the inner diameter of
the seat to close the flowway, and

a ring restrained for movement with one of the disc
and seat in a direction transverse to the stem

15 portions and substantially filling a groove in
the other of the disc and seat which surrounds
each stem portion so as to seal between the seat,

disc and such stem portion.

10. A butterfly valve of the character defined in

claim 9, wherein
each ring is integral with the seat and the groove is

in the disc.

11. A butterfly valve of the character defined in

claim 10, wherein
the seat is formed of a deformable material.
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12. A butterfly valve of the character defined in
claim 9, wherein
each ring is integral with the disc and the groove is
in the seat.

13. A butterfly valve of the character defined in
claim 12, wherein
the seat is formed of a relatively rigid material.

14. A butterfly valve of the character defined in
claim 9, wherein
each ring is separate from the seat and disc and
closely received in opposed grooves in both.

15. A butterfly valve of the character defined in
claim 14, wherein
the seat is formed of a relatively rigid material.

16. A butterfly valve of the character defined in
claim 9, wherein

each stem portion is press-fitted into the opening in
the seat, and

each ring protrudes a distance greater than the depth
of the groove so as to be deformed into tight
sealing engagement with the bottom as well as the
outer side of the groove.
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