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Description

FIELD OF TECHNOLOGY

[0001] This invention generally relates to rotary or "but-
terfly" valves and methods for fabricating them, and more
particularly to reducing valve friction and improving the
valve sealing and wear characteristics.

BACKGROUND

[0002] Rotary valves, commonly referred to as "butter-
fly" valves, are typically provided with a disc which is
rotationally drivable between an open position and a
closed position about a central axis diametrically extend-
ing through the interior of a generally annular valve body.
In the open position, the disc permits fluid flow through
the valve body. Upon rotation of the disc to the closed
position, a peripheral edge of the disc operatively engag-
es an annular seal member portion of an annular seal
cartridge structure supported within the valve body, to
prevent fluid flow through the valve and associated piping
sections.
[0003] Rotary valves are often utilized in applications
requiring "bi-mode" operations, i.e. where the valve is
either open or closed, such as a safety shut-off valve that
generally remains open but must close, and disable the
flow, during an emergency condition, such as a fire or
chemical spill. Another application of rotary valve usage
is throttling which regulates the amount of fluid flow per
unit of time in a process. Pharmaceutical manufacturing
processes, by way of example, typically incorporate throt-
tling rotary valves to deliver precise quantities of the
chemical components constituent to a product batch. A
sophisticated process control system, such as the phar-
maceutical process described above, may further control
the throttling rotary valve to regulate the fluid flow in a
time varying or cyclical manner. Applications such as
these often result in the disc and the seal member re-
maining in constant sliding contact in relation to one an-
other throughout the control process resulting in in-
creased wear on both components.
[0004] While the use and operation of rotary valves in
fluid throttling and shut-off applications is well known in
the art, the valves are still subject to several well-known
problems, limitations, and disadvantages. FIGS. 9 and
10 illustrate a prior art circular disc or circular seal rotary
valve, wherein a portion of the circular valve seal along
the rotational axis of the valve stem is continually in con-
tact with a portion of the circular disc adjacent to the valve
shaft resulting in continuous wear on the valve seal ad-
jacent to the valve shaft. FIG. 9 illustrates a prior art cir-
cular rotary valve 206 in a partially open position disposed
within a passage 204. FIG. 10 is a cross section of circular
valve from FIG. 9 taken along the section line 10-10. The
circular rotary valve 206 includes a valve stem 202 ro-
tatable along an axis 200. By rotating the valve stem 202
along the axis 200, in the direction indicated by an arrow

211, the circular disc 203 comes into contact with a cir-
cular valve seal 209 to close off a passage 204. A wear
area 205 (FIG. 10), located proximate to the axis 200 of
the valve stem 202, is in continual engagement with the
circular valve seal 209 as the circular disc 203 rotates in
relation to the circular valve seal 209. As a result of con-
tinual engagement between the circular disc 203 and the
circular valve seal 209, wear occurs either on the disc
203 or on the circular valve seal 209 at the wear area
205 adjacent to valve stem 202. As the distance d be-
tween the circular disc 203 and the centerline of the valve
seal 209 decreases, the wear area 205 between the cir-
cular disc 203 and the circular valve seal 209 increases,
thereby increasing the total associated wear. Stated an-
other way, the prior art rotary valve 206 when utilized for
actively throttling fluid flow to provide a small percentage
of total flow capacity, incurs significant wear as a result
of the wiping motion of the circular disc 203 relative to
the circular valve seal 209. The presence of abrasive
particulates suspended within the fluid may accelerate
the wear experienced by the valve seal 209 and disc 203
at the contact area 205.
[0005] The wear inherent to this type of circular disc/
seal interface often results in reduced seal integrity lead-
ing to an inability to completely retard the fluid flow
through the rotary valve. The loss of accurate fluid flow
control attributable to worn seals may cost a manufac-
turer substantial sums of money in either lost process
control or valve services. As a result, a worn valve must
be either repaired or replaced which may cost hundreds
of thousands of dollars in material and/or process down-
time. For example, shutting down a nuclear reactor to
replace a valve or replacing a ruined batch of pharma-
ceutical product caused by a malfunctioning control
valve, can result in significant losses due to lost produc-
tivity or product.
[0006] Another problem associated with the prior art
rotary valves is overcoming the "break away" friction of
the valve, i.e. overcoming the static friction of the ball or
disc required to open, close, or adjust the valve. Typically
"high performance" rotary valves, which generally have
a large break away friction, require a large initial force to
overcome the static friction which can cause valve posi-
tioning instability because the large initial force is con-
siderably greater than the force required to overcome the
dynamic friction and hence an actuator will likely over-
shoot the desired setting. It would therefore be desirable
to provide a "frictionless" rotary valve that would solve
such valve control problems.
[0007] Another problem associated with the prior art
rotary valves is the complicated centering and adjust-
ment procedures required to position the disc relative to
the valve seal. Because the periphery of the disc is used
as the seal contact surface for the valve, it is critical to
proper seal performance that the disc be precisely cen-
tered within the valve body. Numerous structures have
been incorporated into the prior an rotary valve assem-
blies to address this problem and permit the installed disc
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to be adjusted within the valve body in a manner effecting
this necessary disc centering. This centering adjustment,
of course, must be carefully and accurately performed to
achieve the desired sealing effectiveness. Adjustment
error, on the other hand, can seriously reduce the valve’s
sealing efficiency.
[0008] Another problem associated with the prior art
rotary valves is the complicated manner in which an ac-
tuator, a motorized device used to rotate the disc between
its open and closed positions, is operatively mounted on
the valve body. Typical rotary valves include an actuator
base structure integrally formed or joined to the valve
body and projecting radially outwardly from the valve
body. An adaptor structure affixed to the outwardly pro-
jecting base structure provides a platform for mounting
the actuator to the valve body. This complex mounting
and adaptor structure undesirably adds to the overall
manufacturing cost and complexity of assembly of the
prior art rotary valve.
[0009] As highlighted by the foregoing discussion, a
need exists for an improved rotary valve assembly, and
the fabrication methods associated therewith, to elimi-
nate or substantially reduce the above-mentioned prob-
lems, limitations, and disadvantages typically associated
with rotary valves of conventional construction. It is de-
sirable to provide a rotary valve having an effective mech-
anism for providing extended service life. It is further de-
sirable to reduce the wear between the disc and the seal-
ing surface of the valve over a relatively large range of
rotational distances. It is further desirable to provide a
rotary valve having enhanced controllability, and sub-
stantially no seal engagement and wear until the disc
provides substantial closure of the valve passageway,
and to provide a simplified mechanism for the mounting
of actuators to a valve body.
[0010] US 6,213,141, US 2001/0005007 and US
2002/0079740 are each related to a valve including el-
liptical valve seals which are deformed prior to insertion
within the valve.

SUMMARY

[0011] The present invention provides an apparatus in
accordance with independent claim 1, and a method ac-
cording to independent claim 34. Further preferred em-
bodiments are given in the dependent claims.
[0012] The claimed invention can be better understood
in view of the embodiments described hereinafter. In gen-
eral, the described embodiments describe preferred em-
bodiments of the invention. The attentive reader will note,
however, that some aspects of the described embodi-
ments extend beyond the scope of the claims. To the
respect that the described embodiments indeed extend
beyond the scope of the claims, the described embodi-
ments are to be considered supplementary background
information and do not constitute definitions of the inven-
tion per se. This also holds for the subsequent "Brief De-
scription of the Drawings" as well as the "Detailed De-

scription".
[0013] The rotary valve of the present disclosure in-
cludes a valve body and sealing structure, carried within
the valve body, for forming a disc and seal interface which
in operation may cooperate to prevent fluid flow through
the valve body. The disc is adapted to cooperate with the
elliptical seal to form a gap between the disc and the seal
proximate to a rotational axis of the round disc. In the
open position, the major axis of elliptical seal is greater
than the round disc diameter insuring little or no contact
between the two components. As the disc rotates to near
closure, an elliptical face formed on the disc perimeter
engages the minor axis of the elliptical seal (which is
smaller than the generally circular disc diameter), and
the disc distorts the elliptical seal along the minor axis
thereby forcing a corresponding decrease along the ma-
jor axis such that the gap is closed bringing the elliptical
seal into sealing contact with the disc proximate to the
rotational axis of the disc. The elliptical is formed into an
elliptical shape by a retaining mechanism. Because the
disc and seal are not in contact (or are in very limited
contact) through the majority of the valve’s range of uses
the wear and break away friction are minimized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 is a perspective view of a rotary valve assem-
bly in a closed position:

FIG. 2 is a perspective view of the rotary valve as-
sembly in an open position:

FIG. 3 is an exploded perspective view of the rotary
valve assembly;

FIG. 4 is partial cross-sectional view through the ro-
tary valve assembly taken along line 4-4 of FIG. 2;

FIG. 5 is partial cross-sectional view through the ro-
tary valve assembly taken along line 5-5 of FIG. 1;

FIG. 6 is an enlarged cross-sectional view of the cir-
cled area "6" in FIG. 5;

FIG. 6A is a cross-sectional view similar to that in
FIG. 6, illustrating another embodiment of the seal
cartridge portion;

FIGS. 6B-6E are cross-sectional views similar to that
in FIG. 6A. illustrating embodiments of a press-fit
seal assembly;

FIGS. 6F-6H are cross-sectional views similar to that
in FIG. 6A. illustrating embodiments of an annular
metal seal;
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FIG. 7 is an side view of a valve disc portion of the
rotary valve assembly;

FIG. 8 is a side view of the completed valve disc;

FIG. 8A is a detail view of the circled area "8A" in
FIG. 8:

FIG. 8B is a detail view of the circled area "8B" in
FIG. 8:

FIG. 9 is a cross sectional view of a prior art rotary
valve;

FIG. 10 is a cross-sectional view of the prior art rotary
valve in FIG. 9 along line 10-10 with the valve partially
open;

FIG. 11 is a cross-sectional view of another embod-
iment of the rotary valve;

FIG. 12 is a cross-section of the rotary valve of FIG.
11 along line 12-12;

FIG. 13 is an enlarged view of half an elliptical seal
and disc interface; and

FIG. 14 is an enlarged view of the elliptical seal and
disc interface.

DETAILED DESCRIPTION

[0015] FIGS. 1-3 illustrate one embodiment of a rotary
valve 10. commonly referred to as a "butterfly" valve, in-
cluding a generally annular metal body portion 12, a metal
closure disc 14 rotatable between a closed position and
an open position (respectively illustrated in FIGS. 1 and
2) about an axis 16 extending diametrically through the
body portion 12, and an annular seal cartridge structure
18. FIG. 1 illustrates the disc 14 in the closed position
cooperating with the seal cartridge structure 18 to prevent
fluid flow through the interior of the body portion 12 and
the piping sections (not shown) operatively connected to
its opposing sides. Alternatively, illustrated in FIG. 2 is
the disc 14 in the open position, such that fluid flow
through the interior of the valve body 12, and piping op-
eratively coupled to the valve body 12, is permitted.
[0016] Turning to FIGS. 7-8B. the disc 14 has a body
portion with a front or outer side 20, a rear or inner side
22, and a peripheral sealing edge portion 24. A diamet-
rically spaced pair of attachment bosses 26 (illustrated
in FIG. 2) extend outwardly from the rear side 22 and
have aligned, circularly cross-sectioned bores 28 extend-
ing through oppositely facing outer side surfaces 26a of
the bosses 26 (as illustrated better in FIGS 2-3). The
outer side surfaces 26a are equidistant from the center-
line of the body portion of the disc 14.
[0017] FIG. 7 illustrates exemplary embodiment of the

disc 14 having a centerline 30, and formed (by appropri-
ately machining its outer edge) as a segment of a cone
32 having an axis 34 tilted at a relatively small angle A
relative to the disc body centerline 30. The angle of the
cone 32, by way of example, is approximately 34°, and
the machining tilt angle A is approximately 8°. This ma-
chining of the body of the disc 14 as a segment of the
cone 32 gives the peripheral sealing edge portion 24 of
the disc 14 an elliptical shape in which the major rear
side diameter D of the circular disc body, which extends
transversely to the disc rotational axis 16. is greater than
the minor rear side diameter of the disc 14 which extends
parallel to the disc rotational axis 16.
[0018] The machining of the disc 14 as a segment of
the cone 32 results in portions of the disc periphery 24
adjacent opposite ends of the major diameter D having
different slope angles from the rear side 22 of the disc
body to the front side 20 of the disc body. Representa-
tively, an upper portion of the disc periphery 24 (as
viewed in FIG. 7) slopes outwardly and radially inwardly
at an angle B of approximately 15°, and a lower portion
of the disc periphery 24 (as viewed in FIG. 7) slopes
outwardly and radially inwardly at an angle C of approx-
imately 31°. A bore centerline 36 of the attachment boss-
es 26 may be offset a small distance E from the rotational
axis 16 of the disc 14 to effect a "camming" action with
respect to the disc as it moves between the closed and
open positions.
[0019] FIGS. 1-5 illustrate the disc 14 rotatably mount-
ed within the annular valve body 12 and automatically
centered using a cylindrical shaft 38 and upper and lower
cylindrical guide members 44, 46. The cylindrical shaft
38 has a pair of flats 40. 42 formed on upper and lower
end portions thereof (illustrated in detail in FIG. 3). The
upper guide member 44 is of a hollow tubular configura-
tion and has an upper body portion 48, a reduced diam-
eter lower body portion 50 having a lower end 52. and
an elongated transverse mounting flange 54 disposed at
the junction of the body portions 48, 50. The lower guide
member 46 has a cylindrical upper body portion 56 with
an upper end 58, an enlarged diameter cylindrical lower
body portion 60, and an elongated transverse mounting
flange 62 at its bottom end. An upwardly facing annular
shoulder 64 is defined at the juncture of the upper and
lower body portions 56, 60.
[0020] FIGS. 3-5 further illustrate the annular valve
body portion 12 having an upper flat portion 66 formed
diametrically opposite a lower flat portion 68. and having
circular bores 70 formed there-through and spaced apart
along the disc rotation axis 16. The upper and the lower
flat portions 66. 68 are positioned on the valve body 12
such that they are equal radial distances away from the
centerline of the body 12.
[0021] The disc 14 is mounted within the interior of the
valve body 12 by placing the bosses 26 within the interior
of the valve body 12 and inserting the tubular lower end
portion 50 of the upper guide member 44 downwardly
through an annular gasket 72, the upper circular bore 70
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and into the interior of the valve body 12. Contempora-
neously with the mounting of the upper guide member
44, the upper end portions of a pair of threaded studs 74
pass upwardly through a corresponding pair of mounting
holes disposed in opposing ends of the flange 54. When
the flange 54 bottoms out on the upper flat area 66, a
pair of nuts 76 are threaded onto the studs 74 to secure
the flange 66 adjacent to the upper valve body flat area
66. The lower end portion of the shaft 38 is slidable
through the upper guide member 44 and the bore 28 of
the upper disc boss 26, and is adapted to be secured in
place within the upper disc boss 26 by a set screw 77
threaded into a corresponding opening in the upper disc
boss 26 and forced against the lower shaft flat area 42.
FIG. 4 illustrates the lower end 52 of the lower body por-
tion 50 of the upper guide member 44 abutting the upper
side surface 26a of the upper disc boss 26.
[0022] The upper end portion 56 of the lower guide
member 46 is passed upwardly through an annular gas-
ket 78 and the lower valve body circular bore 70 into the
circular bore 28 disposed in the lower disc boss 26 until
the lower guide member flange 62 abuts the lower flat
area 68 formed into the annular valve body 12. The flange
62 is secured to the flat area 68 via a pair of bolts 80
extended upwardly through corresponding holes in the
flange 62 and threaded into aligned holes in the valve
body 12. The mounting of the upper and the lower guide
members 44, 46 in this manner supports the disc 14 with-
in the valve body 12 for rotation relative thereto about
the rotational axis 16.
[0023] The above-described mounting of the upper
and the lower guide members 44, 46 serve to automati-
cally center the disc 14 within the valve body 12 relative
to the annular seal cartridge structure 18. The centering
is accomplished without the necessity of subsequent ad-
justments to the installed disc 14 relative to the valve
body 12 or the annular seal cartridge structure 18. In
practice, automatic disc centering may be achieved by
axially configuring the upper and lower cylindrical guide
members 44, 46 in such a manner such that they are
operatively secured to the valve body 12 as described
above, and the distance between the lower end 52 of the
upper guide member 44 and the annular flange portion
64 of the lower guide member 46 is precisely identical to
the distance between the oppositely facing outer sides
26a of the disc bosses 26 (which are representatively
equidistant from the centerline of the disc body). In this
manner, because the distances between the valve body
upper and lower flat areas 66, 68 are identical, the disc
14 is automatically centered within the valve body 12 by
the abutments 26a, 52 and 26a, 64 between the guide
members 44, 46 and the disc bosses 26, when the guide
member flanges 54, 62 respectively abut the valve body
flat areas 66, 68.
[0024] The shaft 38 extends upwardly through an an-
nular packing structure 82 (illustrated for clarity in FIG.
3) received within the upper body portion 48 of the upper
guide member 44. Shaft 38 also passes upwardly

through and beyond a tubular packing retainer member
84 telescoped within the upper body portion 48 and hav-
ing a transverse flange portion 86 on its upper end. The
studs 74 pass upwardly through corresponding holes in
the outer ends of the flange 86. with the packing retainer
member 84 being held in place with nuts 88 threaded
onto the upper ends of the studs 74. An upper end portion
of the shaft 38 is operatively connected to a conventional
motorized actuator 90 (illustrated in FIG. 2) operatively
associated with the valve body 12 via a one-piece actu-
ator support bracket 140. The actuator 90 may be selec-
tively utilized to rotate the shaft 38 about the disc rotation
axis 16 to thereby rotate the disc 14 between its FIG. 1
closed position and its FIG. 2 open position.
[0025] FIGS. 1-6A illustrate various aspects of the seal
cartridge structure 18. In one embodiment, the seal car-
tridge structure is complementarily and removably re-
ceived within an annular recess 92 (illustrated in detail
in FIG. 3) formed in a side 12a of the valve body 12 and
is captively retained within the recess 92 by means of a
snap ring 94 (illustrated in FIG. 5) removably received in
an annular groove 96 (illustrated in FIG. 3) in the valve
body recess 92. FIG. 3 further illustrates the seai car-
tridge structure 3 including a flat annular metal seal sup-
port members 98, a flat annular metal seal retaining mem-
ber 100, and an annular seal member 102 sandwiched
between the members 98 and 100.
[0026] In one embodiment, the annular seal member
102 is substantially identical to the seal member 24 illus-
trated and described in U.S. Patent Number 4,005.848
to Eggleston and comprises an annular TEFLONG®
body having (as best illustrated in FIG. 6) an annular,
radially inner sealing portion 104; an annular, radially out-
er peripheral portion 106; an annular, axially inwardly pro-
jecting flexible web portion 108; and an annular, axially
outwardly projecting lip portion 110. An annular resilient
garter spring member 112 outwardly circumscribes the
annular sealing portion 104 and exerts thereon a radially
inwardly directed resilient biasing force.
[0027] In another embodiment, the seal member 102
is held by the balance of the seal cartridge structure 18
to cause the sealing portion 104 of the seal member 102
to assume an elliptical shape corresponding to the ellip-
tical configuration of the peripheral edge 24 of the disc
14 to provide substantially improved valve sealing per-
formance as later described herein.
[0028] In order to hold the originally round annular seal
member 102 in an elliptical configuration the seal support
member 98 is retained in a suitable clamping structure
and is subjected to diametrically opposite, radially inward
directed clamping forces 114 (see FIG. 3) that resiliently
deform opposite edge portions of the seal support mem-
ber 98 radially inward, while at the same time correspond-
ingly and resiliently deforming the member 98 radially
outwardly in directions 116 transverse to the clamping
forces 114, thereby giving the seal support member 98
an elliptical configuration.
[0029] While the seal support member 98 is being held
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in this resiliently deformed elliptical configuration, a cir-
cular seal receiving depression 118 (illustrated in FIG. 3)
is suitably machined on one side of the deformed seal
support member 98. The temporarily clamped seal sup-
port member 98 is then released to permit it to return to
original circular configuration, thereby causing the circu-
lar depression 118 to assume an elliptical configuration
in the finished inner seal support member 98 (illustrated
in FIG. 6).
[0030] Furthermore, the seal retainer member 100 is
placed in the clamping stucture and subjected to diamet-
rically opposite, radially inwardly directed clamping forc-
es 120 (illustrated in FIG. 3) that resiliently deform oppo-
site edge portions of the seal retaining member 100 ra-
dially inwardly, while at the same time correspondingly
and resiliently deforming the member 100 radially out-
wardly in directions 122 transverse to the clamping forces
120, thereby giving the seal retaining member 100 an
elliptical configuration. A circular depression 124 (see
FIG. 6) is formed in the side of the seal retaining member
100 which will face the seal support member 98 while
the seal retaining member 100 is held in this elliptical
configuration. The seal retainer member 100 is then re-
leased from the clamping structure to return to its original
circular configuration, thereby causing the circular de-
pression 124 to assume an elliptical configuration in the
finished inner seal support member 98.
[0031] Suitable marks (not shown) are placed on each
of the completed seal support and retainer members 98,
100 so that when the seal member 102 is operatively
sandwiched therebetween, the elliptical depressions
118, 124 may be precisely aligned. When the seal mem-
ber 102 is operatively sandwiched between the seal sup-
port and retainer members 98, 100 as illustrated in FIG.
6, the seal portion 108 is received in the elliptical depres-
sion 118. the seal portion 110 is received in the depres-
sion 124, and the seal portion 106 is clamped between
facing portions of the seal support and retainer members
98 and 100 with an inner peripheral portion of the seal
member sealing portion 104 projecting radially inwardly
beyond the inner peripheries of the seal support and re-
tainer members 98 and 100. The annular seal member
102 is installed within the elliptical depressions 118 and
124, by slightly deforming the seal member 102 from its
originally round configuration to an elliptical configuration
which geometrically matches the elliptical shape of the
periphery 24 of the disc 14. The resulting assembled seal
cartridge structure 18 retains the inwardly projecting pe-
riphery of the seal member sealing portion 104 in the
desired elliptical configuration.
[0032] With the seal support and retainer members 98,
100 rotationally aligned with one another, the completed
seal cartridge structure 18 is installed in the valve body
side recess 92 (as illustrated in FIGS. 1-3) in a manner
such that aligned holes 126, 118, illustrated in FIG. 3. in
the seal support and retainer members 98. 100 are
aligned with an underlying hole 130 in the axially inner
surface of the valve body seal cartridge recess 92 to

thereby align the major axis of the now elliptical seal por-
tion 104 with the major axis of the elliptical disc periphery
24 when the disc is rotationally driven to its FIG. 1 closed
orientation. To retain the installed seal cartridge structure
18 in this operative orientation, a retaining pin 132 is op-
eratively positioned in the aligned holes 126, 128. and
130.
[0033] When the disc 14 is rotationally driven between
its open and closed positions, as indicated by the direc-
tional arrows in FIG. 8, the elliptical disc periphery 24 is
driven through the rotational arc 134 illustrated in FIGS.
8-8B to cause the indicated portions 24a, 24b of the disc
periphery 24 to be selectively wedged into sealing en-
gagement with the radially inner periphery of the resilient
seal portion 104 (illustrated FIG. 6) and then be disen-
gaged therefrom.
[0034] The exemplary mating of the elliptical disc 14
and the seal surfaces 104 (illustrated in FIG. 6) in the
valve 10, result in a number of advantages such as re-
ducing the torque required to seat and unseat the disc
14 from the associated seal element when compared to
the conventional torque requirements of a round disc
seating against a round seal element. Additionally, there
is less wear on the disc and seal element. Further, the
reduced operational torque requirements, the parts car-
rying the actuation load may be smaller, and a smaller
actuator may be used to seat and unseat the valve disc
against the seal. Still further, broader manufacturing tol-
erances may be utilized in conjunction with the disc and
seal due to the compensation and wedging effects pro-
vided by the elliptical seal and disc interface.
[0035] FIGS. 6B-6E illustrate alternate embodiments
of the seal cartridge structure 18 and the complementary
annular seal member 102 and retainer member 100 as-
sembled without the need for a separate snap ring 94,
as described above. The alternate embodiments of the
seal cartridge structure 18 provide for a press-fit seal
assembly 300, 320, 340, and 360 positioned within a re-
verse-flow side recess 92a manufactured in the valve
body 12. The reverse-flow side recess 92a and the alter-
nate embodiments, discussed below, may be formed in
a variety of shapes to provide an elliptical seal. For ex-
ample, the reverse-flow side recess 92a may be formed
having an elliptical shape such that a round seal, when
position within the recess, is forced to assume the ellip-
tical profile; alternatively, the reverse-flow side recess
92a may be formed circular, as previously described, and
the seal may be formed with an elliptical shape.
[0036] FIG. 6B illustrates an embodiment of the press-
fit sea! assembly 300 pressed into the reverse-flow side
recess 92a such that an interference is created between
the outer diameter 302 of the press-fit seal retainer 304
and the reverse-flow side recess 92a. The interference
may be created by manufacturing the outer diameter 302
of the press-fit seal retainer 304 slightly larger (generally
between 0,08 mm and 0.15mm (three and six thou-
sandths of an inch, .003"-.006")) than an inner diameter
of the reverse-flow side recess 92a. The press-fit seal
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retainer 304, generally having the larger outer diameter,
may be mechanically forced into the reverse-flow side
recess 92a such that the smaller inner diameter of the
reverse-flow side recess 92a slightly compresses the
press-fit seal retainer 304. In this manner, the press-fit
seal retainer 304 and an associated seal member 306
may be locked into position within the reverse-flow side
recess 92a. The assembly of the press-fit seal assembly
300 is accomplished from the reverse flow side of the
rotary valve 10. During operation of the valve 10. addi-
tional support may alternately be supplied by the guide
members 44, 46 and the valve body 12 depending the
direction of fluid flow through the valve body 12.
[0037] Further support may be supplied by the inter-
actions between the seal member 306 geometry and the
press-fit seal retainer 304. The seal member 306 includes
a peripheral portion 308 cooperating with a receiving por-
tion 310 formed in the press-fit seal retainer 304. The
seal member 306 further cooperating with the resilient
spring 312 to counter the movement of the disc periphery
24 relative to the seal surface 314. The press-fit seal
retainer 304 may further include a retaining ridge 316
adapted to provide controlled compression of the gasket
portion 318 of the seal member 306.
[0038] FIG. 6C illustrates an embodiment of a press-
fit seal assembly 320 generally assembled to provide an
interference between an outer diameter 322 of the press-
fit seal retainer 324 and the reverse-slow side recess
92a. as described above. Further support may be sup-
plied by the interactions between the seal member 326
geometry and the press-fit seal retainer 324. The seal
member 326 includes a peripheral portion 328 cooper-
ating with a receiving portion 330 formed in the press-fit
seal retainer 324. The seal member 326 further cooper-
ates with a resilient spring 332 confirming to a surface
distal to the receiving portion 330. The resilient spring
332 is positioned to resist the outward radial forces gen-
erated by the movement of the disc periphery 24 relative
to the seal surface 334.
[0039] FIG. 6D illustrates an embodiment of the press-
fit seal assembly 340 generally assembled to provide a
press fit interference between an outer diameter 342 of
the press-fit seal retainer 344 and the reverse flow side
recess 92a. as described above. Further support may be
supplied by the interactions between the seal member
346 geometry and the press-fit seal retainer 344. The
seal member 346 includes a peripheral portion 348, hav-
ing a substantially rectangular configuration, the periph-
eral portion 348 cooperating with a substantially rectan-
gular receiving portion 350 formed in the press-fit seal
retainer 344.
[0040] The seal member 346 configured to cooperate
with a flat resilient spring 352 encapsulated within the
seal member 346 and positioned generally parallel the
disc 14 in the closed position as illustrated in FIG. 1. The
flat spring 352 positioned to resist the outward radial forc-
es generated by the movement of the disc periphery 24
relative to the seal surface 354. The seal member 346

further including a retaining ridge 356 adapted to provide
additional retention of the press-fit seal assembly 340
relative to the valve body 12.
[0041] FIG. 6E illustrates an embodiment of a press-
fit seal assembly 360, similar to the press-fit seal assem-
bly 320 illustrated in FIG. 6C, generally assembled to
provide an interference between the outer diameter 362
of the press-fit seal retainer 364 and the reverse-flow
side body recess 92a. as described above. Further sup-
port may be supplied by the interactions between the
seal member 366 geometry and the press-fit seal retainer
364. The seal member 366 includes a peripheral portion
368 cooperating with a receiving portion 370 formed in
the press-fit seal retainer 3664. The seal member 366
further including a resilient spring 372 encapsulated with-
in the seal member 366 and formed substantially parallel
to the receiving portion .i70. The resilient spring 372 po-
sitioned to resist the outward radial forces generated by
the movement of the disc periphery 24 relative to the seal
surface 374.
[0042] FIG. 6A illustrates an embodiment of a seal car-
tridge structure 18a including a deformable annular metal
seal element 136 having a generally U-shaped cross-
section around its periphery. The seal element 136 is
sandwiched between modified flat annular seal support
and retainer members 98a, 100a which are operatively
received and retained within the valve body side recess
92, with a rounded, radially inner annular portion 136a
of the meta! seal member 136 projecting inwardly from
the seal support and retainer members 98a, 100a for
operative sealing engagement by the disc periphery 24.
[0043] In constructing the seal cartridge structure 18a,
the seal support member 98a may be left in its original
flat annular configuration, and the seal retainer member
100a may be resiliently deformed to an elliptical shape,
by clamping it at diametrically opposite portions as pre-
viously described for the seal retainer member 100. At
this time, a circular depression 138 is machined into the
inner side surface of the seal retainer member 10a on a
radially inner peripheral area thereof. When the resiliently
deformed seal retainer member 100a is unclamped, it
springs back from an elliptical configuration to its original
circular configuration to thereby reconfigure the circular
depression 138 in a manner such that its outer peripheral
surface 138a has an elliptical shape. An annular metal
seal 136 is captively retained in the depression 138 of
the assembled seal cartridge structure 18a. such that
forcible engagement of the seal portion 136a by the disc
periphery 24 deforms the seal 136 into the elliptical shape
bounded by the elliptical recess surface 138a, thereby
providing the valve 10 with the elliptical disk/seal inter-
face. The modified seal cartridge structure 18a provides
advantages similar to those discussed above in conjunc-
tion with the flexible TEFLON® seal structure 102 illus-
trated in FIG. 6.
[0044] FIGS. 6F-6H illustrate alternate embodiments
of the annular metal seal 136 generally indicated by the
numerals 380. 400. and 420. An annular, one-piece metal
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seal 380, 400 and 420 may be interchangeable with the
press-fit seal assemblies 300. 320, 340, and 360 illus-
trated in FIGS. 6B-6E. The one-piece metal seal 380,
400 and 420 utilize a press-fit assembly, as described
above, to insure that continuous contact is maintained
between the one-piece metal seal 380, 400, and 420 and
the vale body 12. The one-piece metal seal 380, 400,
and 420 includes a base portion 382, 402 and 422
pressed into contact with the valve body 12 to provide
an interference. The one-piece metal seal 380, 400, and
420 further includes a flexible arm portion 384, 404 and
424 in sliding contact with the disc 14. The flexible arm
portion 384, 404 and 424 may be manufactured in a va-
riety of configurations and materials to provide constant
contact between the one-piece metal seal 380,400, and
420 and the disc periphery 24.
[0045] During operation of the valve 10, the one-piece
metal seals 380, 400, and 420 may be contained by the
either of the guide members 44, 46 and the valve body
12, defending the direction of fluid flow and the pressure
gradient, through the valve body 12. Further the metal
seals 400 and 420 may incorporate the retaining ridge
member 406 and 426 to provide redundant retention
against slippage or other movement in the event of a
catastrophic failure of the metal seals 400 and 420.
[0046] FIGS. 1-4, in addition to illustrating the self-
centering disc support and elliptical disc and seal inter-
face features, also illustrate a structure for substantially
simplifying and reducing the cost of the rotational driving
interconnection between the motor-driven actuator 90 (il-
lustrated in FIG. 2) and the shaft 38 and thus the disc 14.
The one-piece actuator support bracket 140, generally
described above, is removably securable, to the valve
body 12 and may be customized to operatively mount
motor-driven actuators of a variety of types and config-
urations and permit them to be drivingly coupled to the
shaft 38.
[0047] The actuator bracket 140 has a generally in-
verted U-shaped configuration with a top end support
plate portion 142. and a pair of substantially parallel leg
plate portions 144 each having an outwardly angled foot
portion 146 that may be removably secured, with suitable
fasteners such as bolts 150, to a pair of flat portions 148
located on opposite sides of the top flat portion 66 on
periphery of the valve body 12. Alternatively, the actuator
bracket 140 may be welded to the valve body 12, or oth-
erwise suitably anchored thereto.
[0048] The top plate 142 is suitably drilled, as illustrat-
ed at openings 152 and 154. to accommodate the par-
ticular motor-driven actuator (for example, the actuator
90 illustrated in FIG. 2) used in conjunction with the bal-
ance of the valve 10. Accordingly, a single actuator brack-
et may be used as a universal mount structure to oper-
atively couple a variety of differently configured actuators
to a given rotary valve 10. The actuator 90, by way of
further example, is operatively mounted atop the top end
plate 142 (illustrated in FIG. 2) and a rotational output
portion 90a (as better illustrated in FIG. 4) of the actuator

90 extends downwardly through the central upper end
plate opening 152 and is drivingly coupled to the upper
end of the shaft 38.
[0049] The actuator support structure feature de-
scribed above eliminates the need to supply and utilize
additional intermediate bracket structures between a
base support structure, formed integrally with the valve
body 12, and the selected actuator. This component re-
duction simplifies the valve body 12 design allowing it to
be produced from various materials, depending on the
valve flow media, without changing the bracket material.
[0050] FIGS. 11 and 12 are illustrative of the rotary
valve 206, specifically a "butterfly" valve, having reduced
component wear and reduced breakaway friction. FIG.
13 illustrates the rotary valve 206 including the valve body
208 and the disc 210 to close the passage in the valve
body 208. The disc 210 has a sealable surface on plug
periphery 226 and when plug 210 rotates with the shaft
216 it engages the seal 212 only upon closing the pas-
sage. In an exemplary embodiment a round disc 210 and
an elliptical seal 212 are utilized, wherein a gap 217 is
present between the disc 210 and the seal 212 proximate
to the rotational axis 224 (illustrated in FIG. 12) of the
disc 210 and a "greater than norman" interference is
present in interference area 219. Thus, when the disc
210 is in the open position, a major axis 232 of the ellip-
tical seal 212 (oriented parallel to the rotational axis 224
of the shaft 216) is greater than a minor axis 238 of the
disc 210 and the seal 212 does not touch or only lightly
contacts the disc 210. As the disc 210 rotates to near
closure, the disc periphery 226 engages a minor axis 234
of the elliptical seal 212 (which is smaller than the disc
diameter 230), and the disc 210 stretches the seal 212
in the minor axis 234 direction thereby decreasing the
major axis 232 such that the gap 217 is closed and seal
212 engages the disc 210 proximate to the rotational axis
224 of the disc 210.
[0051] Another embodiment of the rotary valve 206 in-
cludes the valve seal 212 formed in a "more elliptical
shape" than the disc 210, where again the major axis
232 of the seal 212 is dimensionally greater than a major
axis 236 of the disc 210 proximate to the shaft 216. Thus,
the disc 210 would be less elliptical than the seal 212.
As described above, when the disc 210 rotated towards
the "closed position" the disc periphery 226 engages and
stretches the seal 212 perpendicular to the shaft 216 and
dimensionally shrinks seal major axis 232 reducing a gap
area 260 to zero gap. The gap area 260 between the
seal 212 and the disc 210 is reduced to an interference
with the disc 210 such that the seal 212 conforms to the
periphery 226 ot the disc 210 (the seal 212 is not illus-
trated in the stretched configuration in FIG. 11). As a
result of this configuration, the disc 210 does not engage
the seal 212 (as illustrated) until the passage is substan-
tially obstructed by the disc 210 and the seal 212 only
provides substantial contact pressure on the disc periph-
ery 226 when the disc 210 substantially closes the pas-
sage.
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[0052] FIG. 12 illustrates the rotary valve 206 having
a valve body 203 constructed from a metallic material.
Polymer based housings may also be utilized for specific
applications. The specific diameter of an inlet 220 and
an outlet 222 may be selected based upon the desired
fluid flow through the valve. The inlet 220 and the outlet
222 may be connected a plurality of associated piping
223 by respective flanges or threads (not shown). It is
contemplated, however, that a variety of inlet and outlet
connections may be provided.
[0053] The volume of fluid flowing through the valve
206 is regulated by the radial tilt or positioning of the disc
210. In one exemplary embodiment, the disc 210 is
shaped generally as a circular planar disc described by
the diameter 230. It is contemplated that other embodi-
ments of the disc 210 could be a hemisphere or any other
sealable shape. For example, the disc 210 could be an
elliptical shape ball of any degree and not depart from
the scope of the described embodiments. Butterfly
valves, their assembly, applications, and functionality are
well known by those having skill in the art, thus, the variety
of different features, optional shapes and configurations
of components for rotary valves will not be discussed in
detail herein although many different valve designs may
be utilized with the present invention.
[0054] The disc major axis 236 may be mounted sub-
stantially perpendicular to the shaft 216. The disc major
axis 236 engages the seal 212 in interference area 219.
The sealable surface on the disc periphery 226 is typically
manufactured smooth such that when the disc periphery
226 engages with the seal 212, a leak proof valve 206 is
accomplished. The seal 212 may be formed from a va-
riety of ductile materials. A metallic material, such as
stainless steel, is typically preferred, however, the seal
212 may be manufactured to utilize many different ma-
terials. The seal material selection largely depends on
the type of fluid that will come into contact with the seal
212. A corrosive fluid will require a corrosion resistant
seal. Likewise, a high temperature fluid will require a high
temperature seal. Most importantly, the seal 212 should
be flexible and have spring like or resilient qualities such
that the seal 212 is deformable, yet robust enough to
withstand sliding contact with the disc 210 as the disc
210 cycles through rotations and/or opens and closes.
[0055] In another embodiment the seal 212 fits in a
seat 214. The seat 214 may be formed by a recess in
the valve body 208. The seat 214 may be machined
forged welded, threaded or cast into valve body 208. Typ-
ically, the seal 212 has a retaining mechanism such as
the seal support member 98 and the flat annular metal
seal retaining member 100 (as illustrated in FIG. 3).
[0056] FIGS. 13 and 14 are cross-sectional views of
sealing and seal retention/forming embodiments. In
FIGS. 11- 14 like elements have like reference numerals.
As illustrated in FIGS. 13 and 14 grooves or recesses
are typically utilized to appropriately secure, shape or
form the seal 212 with the help of a retaining mechanism
such as a snap ring 94 or the seal support member 98

and the flat annular metal seal retaining member 100
illustrated in FIG. 3.
[0057] Formation of the seal 212 into an elliptical shape
within the body can be accomplished by many methods.
The seal 212 may be manufactured in an oval shape
(elliptical) or it may be manufactured in round shape. The
seal 212 may have a circular outside shape or circum-
ference and an elliptical inner shape or circumference.
When seal 212 is manufactured in a round inner shape,
the seal 212 must be elliptically deformed as it is inserted
into the valve seat 214 of valve body 208. Deformation
of the seal 212 to an elliptical shape can also be accom-
plished for example, by an elliptically shaped valve seat
previously identified as 92, and 92a. Thus, the inside cir-
cumference of seal remains relatively constant, but its
shape is distorted elliptically.
[0058] Many methods of seal retention and formation
are available and known to those having skill in the art
and would not part from the scope of the present invention
as defined by the appended claims. The disc 210 may
include a slight chamfer to improve sealable surface long
the disc periphery 226, vary the rate of engagement, and
reduce possible damage to seal. A chamfer or radius on
the sealable surface along the disc periphery 226 pro-
vides a larger seating area between the disc 210 and the
seal 212 upon passage closure by the disc 210. A greater
sealing surface area provides a more robust seal.
[0059] The "inner" circumference of the seal 212 is
slightly smaller than the "outer" circumference of the disc
210. This provides an interference fit between the disc
210 and the seal 212 which is typically 0,38mm and
0,89mm (between fifteen and thirty-five thousands of an
inch (.015"-.035")) measured at an infinitesimal sector or
are. Constructing a valve 206 that incorporates this tol-
erance profile is well known in the art, although due to
the configuration of the disclosed embodiments the
amount of the interference is not uniform around the pe-
riphery of the disc 210 prior to closure.
[0060] During closure, the seal minor axis 234 (illus-
trated in FIG. 11) is elongated by the disc 210, and the
seal major axis 232 is reduced much like pulling on two
ends of an annual rubber band. Thus, in the open position
the seal minor axis 234 has a greater than normal inter-
ference with the disc major axis 236, and as the plug
major axis 236 approaches closure and contacts the seal
212, the seal 212 elongates along the minor axis 234 and
contracts along the major axis 232 to conform to the disc
210 shape. When the disc 210 substantially closes the
passageway, the contact between the valve seal major
axis 232 and the disc minor axis 238 forces more seal to
disc 210 contact until contact between the valve seal ma-
jor axis 232 and the disc minor axis 238 substantially
seals the passage. For example, when the disc 210 is
within approximately three degrees (3°) of closure, meas-
ured from the axis of the seal 212, the valve seal 212
may still provide clearance, and as the disc 210 engages
the seal 212 approximately two degrees (2°) from clo-
sure, the seal 212 substantially engages the disc 210
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proximate to the shaft 216 and at zero degrees (0°) seals
around the entire circumference of the disc 210.
[0061] The present invention also provides for friction-
less operation between the disc 210 and the seal 212
when the valve 206 is used for throttling and operating
at more than, for example, 5% flow capacity. Since the
seal 212 does not contact the disc 210 there is no result-
ing friction in the "typical" operating range. Thus, an ac-
tuator (not shown) will not be affected by breakaway fric-
tion.
[0062] The foregoing detailed description is to be clear-
ly understood as being given by way of illustration of the
preferred embodiments of this invention. Various modi-
fications and additions can be made without departing
from the scope of this invention as defined by the ap-
pended claims. For example, a flat plate disc is shown,
but other shapes and sizes of discs, such as cylinders,
voids, or hemispherical plates can be substituted where
appropriate. Further, the seal structures described herein
may be manufactured from PTFE or a variety of rein-
forced PTFE materials, including but not limited to: car-
bon filled PTFE, glass filled PTFE, PEEK filled PTFE,
DYNEON™, TFM™ and polyethylene (ultra high modu-
lar weight). Likewise, each of the components described
herein can be constructed as a fixed portion of the valve
casing or can be made adjustable and removable. Ac-
cordingly, this description is meant to be taken only by
way of example and not to otherwise limit the scope of
the invention. The scope of the present invention is lim-
ited solely by the claims.

Claims

1. A valve (10) having reduced seal wear comprising:

a valve body (12) having an inlet and an outlet
forming a passage in the valve body (12),
a valve shaft (38) having an axis and extending
into the valve body (12);
a disc (14) rotable by the valve shaft (38) to open
and close the passage, the disc (14) having a
perimeter (24) a disc sealable surface (24), a
minor axis parallel to the valve shaft axis (16)
and a major axis perpendicular to the valve shaft
axis (16), and
an elliptical valve seal (18) having a major axis
and a minor axis, the elliptical valve seal major
axis aligned with and larger than the disc minor
axis when the passage is open, and when the
disc major axis engages the elliptical valve seal
minor axis during closure of the passage the por-
tion of the elliptical valve seal (18) proximate to
the valve seal minor axis engages the disc seal-
able surface (24) proximate to the disc major
axis, wherein the valve seal (18) deforms to sub-
stantially match the disc perimeter (24) and the
elliptical valve seal (18) has minimum wear dur-

ing operation.

2. The valve (10) as in claim 1, wherein the disc minor
axis has minimal interference with the seal major axis
when the passage is not substantially closed.

3. The valve (10) as in claim 1 or 2, further comprising
a valve seal retainer (98, 100) to retain the valve seal
(18) in an elliptical position.

4. The valve (10) as in any of claims 1 to 3, wherein
the disc (14) has an elliptical shape and the valve
seal (18) has an elliptical shape and the valve seal
minor axis is smaller than the disc minor axis.

5. The valve (10) as in any of claims 1 to 4, wherein
the disc minor axis is the same dimension as the
valve seal major axis.

6. The valve (10) as in any of claims 1 to 5, wherein
the disc (14) includes a hemispherical seating sur-
face.

7. The valve (10) as in claim 1, wherein the valve seal
(18) does not provide a pressure contact with the
disc (14) until the disc (14) substantially closes the
passage.

8. The valve (10) as in claim 1, wherein the valve seal
(18) is a ductile material.

9. The valve (10) as in claim 1, wherein the valve seal
(18) is a deformable metallic material.

10. The valve (10) as in claim 1, wherein the valve seal
(18) cooperates with a garter spring (112).

11. The valve (10) as in claim 1, wherein the valve seal
(18) includes an integral spring.

12. The valve (10) as in claim 11, wherein the integral
spring is formed along an external surface of the
valve seal (18).

13. The valve (10) as in claim 11, wherein the integral
spring is encapsulated by the valve seal (18).

14. The valve (10) as in claim 1, wherein the valve seal
(18) is a two-piece assembly including an outer sur-
face in press-fit engagement with the valve body
(12).

15. The valve (10) as in claim 14, wherein the valve seal
(18) further comprises a retention ring cooperating
with a retention groove formed into the valve body
(12).

16. The valve (10) as in claim 1, wherein the valve seal
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(18) is a one-piece seal including an outer surface
in press-fit engagement with the valve body (12).

17. The valve (10) as in claim 16, wherein the valve seal
(18) further comprises a retention ring in cooperation
with a retention groove formed into the valve body
(12).

18. The valve (10) of claim 16, wherein the one-piece
seal is a deformable metal having a flexible arm.

19. The valve (10) as claim 1, wherein the disc (14) has
an elliptical shape and the valve seal (18) has an
elliptical shape and the valve seal (18) is retained in
a more elliptical shape than the disc (14).

20. The valve (10) as in claim 1, wherein the valve seal
(18) has an outer circumference which is substan-
tially round and an inner circumference which is sub-
stantially elliptical.

21. The valve (10) as in claim 1, wherein the valve shaft
(38) is coupled to an actuator (90).

22. The valve (10) as in claim 1, wherein the valve (10)
is used for throttling fluid flow.

23. The valve (10) as in claim 1, wherein the disc (14)
is generally planar.

24. The valve (10) as in claim 1, wherein during closure
of the passage, an interference engagement of the
disc sealable surface (24) with a portion of the valve
seal (18) elongates the valve seal minor axis wherein
elongating the valve seal in a minor axis contracts
the seal (18) in a major axis reducing the valve seal
major axis dimension and forces contact between
the valve seal (18) proximate to the valve seal major
axis and the disc sealable surface (24) proximate to
the disc minor axis to substantially seal the passage.

25. The valve (10) as in claim 1, wherein the valve seal
(18) does not wear on the disc minor axis until the
disc provides substantial closure.

26. The valve (10) as in claim 1, wherein the valve body
(12) further comprises:

an elliptical valve seat (92) sized to accept the
valve seal (18).

27. The valve (10) as in claim 26, wherein the elliptical
valve seat (92) is formed in a reverse flow side of
the valve body (12).

28. The valve (10) as in claim 1, wherein the valve seal
(18) further comprises:

an annular retaining ring (98,110);
a deformable sealing ring (102) secured be-
tween the retaining ring (98,100) and the valve
body (12).

29. The valve (10) as in claim 28, wherein the deformable
sealing ring (102) is a non-metallic material.

30. The valve (10) as in claim 29, wherein the deformable
sealing ring (102) cooperates with a garter spring
(112).

31. The valve (10) as in claim 29, wherein the deformable
sealing ring (102) includes an integral spring.

32. The valve (10) as in claim 31, wherein the integral
spring is formed along an external surface of the de-
formable sealing ring (102).

33. The valve (10) as in claim 31, wherein the integral
spring is encapsulated by the deformable sealing
ring (102).

34. A method for minimizing valve seal wear while con-
trolling flow of fluids comprising:

placing a substantially circular disc (14) in a sub-
stantially circular valve body (12) passage to
control fluid flow, the disc (14) having a rotational
axis (16), a disc diameter perpendicular to the
rotational axis and a circumference;
forming an elliptical valve seal (18), having a ma-
jor axis greater than a minor axis, in the valve
body (12) such that the valve seal (18) does not
engage the disc (14) at the rotational axis (16)
when the passageway is open and the elliptical
valve seal (18) interferes with the disc diameter
upon substantial closure of the passage; and
deforming the elliptical valve seal (18) during
closure of the passage, wherein the disc diam-
eter engages the minor axis of the valve seal
(18), elongating the valve seal (18) in the minor
axis dimension and reducing the valve seal (18)
in the major axis dimension, such that the ellip-
tical valve seal (18) engages the disc tangential
to the rotational arc (134) when the disc (14)
substantially closes the passageway thereby
providing control of flowing fluids with minimum
valve seal wear.

35. The method as in claim 34, further comprising throt-
tling fluid flow with the substantially circular disc (14).

36. The method as in claim 34 or 35, further including
retaining the valve seal (18) with a valve seal retainer
(98,100).

37. The method as in any of claims 34 to 36, further
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including forming a valve body (12) with an elliptical
seal groove.

38. The method as in any of claims 34 to 37, further
including forming a valve body (12) with a round seal
groove therein.

39. The method as in any of claims 34 to 38, further
including installing a valve seal (18) into the valve
body (12).

40. The method as in any of claims 34 to 39, further
including installing the valve body (12) into a process
control loop.

Patentansprüche

1. Ventil (10) mit reduziertem Dichtungsverschleiß,
Folgendes aufweisend:

einen Ventilkörper (12) mit einem Einlass und
einem Auslass, die einen Durchgang in dem
Ventilkörper (12) bilden;
eine Ventilwelle (38), die einen Einlass hat und
sich in den Ventilkörper (12) erstreckt;
eine Scheibe (14), die durch die Ventilwelle (38)
drehbar ist, um den Durchgang zu öffnen und
zu schließen, wobei die Scheibe (14) einen Um-
fang (24), eine scheibenabdichtbare Fläche
(24), eine zur Ventilwellenachse (16) parallele
Nebenachse und eine zur Ventilwellenachse
(16) senkrechte Hauptachse hat; und
eine elliptische Ventildichtung (18) mit einer
Hauptachse und einer Nebenachse, wobei die
Hauptachse der elliptischen Ventildichtung mit
der Scheibennebenachse ausgerichtet und grö-
ßer als diese ist, wenn der Durchgang offen ist,
und wenn die Scheibenhauptachse während
des Schließens des Durchgangs an der Nebe-
nachse der Ventildichtung angreift, der Ab-
schnitt der elliptischen Ventildichtung (18), der
der Ventildichtungsnebenachse am Nächsten
ist, an der scheibenabdichtbaren Fläche (24),
die der Scheibenhauptachse am Nächsten ist,
angreift, wobei sich die Ventildichtung (18) ver-
formt, um sich im Wesentlichen dem Scheiben-
umfang (24) anzupassen, und die elliptische
Ventildichtung während einer Betätigung einen
minimalen Verschleiß hat.

2. Ventil (10) nach Anspruch 1, wobei zwischen der
Scheibennebenachse und der Dichtungshauptach-
se eine minimale Eingriffsstörung besteht, wenn der
Durchgang nicht im Wesentlichen geschlossen ist.

3. Ventil (10) nach Anspruch 1 oder 2, darüber hinaus
einen Ventildichtungshalter (98, 100) umfassend,

um die Ventildichtung (18) in einer elliptischen Po-
sition zu halten.

4. Ventil (10) nach einem der Ansprüche 1 bis 3, wobei
die Scheibe (14) eine elliptische Form hat, und die
Ventildichtung (18) eine elliptische Form hat, und die
Ventildichtungsnebenachse kleiner ist als die Schei-
bennebenachse.

5. Ventil (10) nach einem der Ansprüche 1 bis 4, wobei
es sich bei der Scheibennebenachse um dieselbe
Abmessung handelt wie bei der Ventildichtungs-
hauptachse.

6. Ventil (10) nach einem der Ansprüche 1 bis 5, wobei
die Scheibe (14) eine halbkugelförmige Sitzfläche
umfasst.

7. Ventil (10) nach Anspruch 1, wobei die Ventildich-
tung (18) keinen Druckkontakt mit der Scheibe (14)
herstellt, bis die Scheibe (14) den Durchgang im We-
sentlichen schließt.

8. Ventil (10) nach Anspruch 1, wobei es sich bei der
Ventildichtung (18) um einen duktilen Werkstoff han-
delt.

9. Ventil (10) nach Anspruch 1, wobei es sich bei der
Ventildichtung (18) um einen verformbaren metalli-
schen Werkstoff handelt.

10. Ventil (10) nach Anspruch 1, wobei die Ventildich-
tung (18) mit einer in sich geschlossenen ringförmi-
gen Schraubenfeder (112) zusammenwirkt.

11. Ventil (10) nach Anspruch 1, wobei die Ventildich-
tung (18) eine integrale Feder umfasst.

12. Ventil (10) nach Anspruch 11, wobei die integrale
Feder entlang einer Außenfläche der Ventildichtung
(18) ausgebildet ist.

13. Ventil (10) nach Anspruch 11, wobei die integrale
Feder durch die Ventildichtung (18) eingekapselt ist.

14. Ventil (10) nach Anspruch 1, wobei die Ventildich-
tung (18) eine zweiteilige Einheit ist, die eine mit dem
Ventilkörper (12) in Presssitzeingriff stehende Au-
ßenfläche umfasst.

15. Ventil (10) nach Anspruch 14, wobei die Ventildich-
tung (18) darüber hinaus einen Sicherungsring um-
fasst, der mit einer im Ventilkörper (12) ausgebilde-
ten Sicherungsnut zusammenwirkt.

16. Ventil (10) nach Anspruch 1, wobei die Ventildich-
tung (18) eine einteilige Dichtung ist, die eine mit
dem Ventilkörper (12) in Presssitzeingriff stehende
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Außenfläche umfasst.

17. Ventil (10) nach Anspruch 16, wobei die Ventildich-
tung (18) darüber hinaus einen Sicherungsring um-
fasst, der mit einer im Ventilkörper (12) ausgebilde-
ten Sicherungsnut zusammenwirkt.

18. Ventil (10) nach Anspruch 16, wobei es sich bei der
einteiligen Dichtung um ein verformbares Metall mit
einem flexiblen Arm handelt.

19. Ventil (10) nach Anspruch 1, wobei die Scheibe (14)
eine elliptische Form hat, und die Ventildichtung (18)
eine elliptische Form hat, und die Ventildichtung (18)
in einer elliptischeren Form gehaltert ist als die
Scheibe (14).

20. Ventil (10) nach Anspruch 1, wobei die Ventildich-
tung (18) einen äußeren Umfang hat, der im We-
sentlichen rund ist, und einen inneren Umfang, der
im Wesentlichen elliptisch ist.

21. Ventil (10) nach Anspruch 1, wobei die Ventilwelle
(38) mit einem Stellglied (90) gekoppelt ist.

22. Ventil (10) nach Anspruch 1, wobei das Ventil (10)
zum Drosseln eines Fluidstroms verwendet wird.

23. Ventil (10) nach Anspruch 1, wobei die Scheibe (14)
allgemein plan ist.

24. Ventil (10) nach Anspruch 1, wobei während eines
Schließens des Durchgangs ein Störungseingriff der
scheibenabdichtbaren Fläche (24) mit einem Ab-
schnitt der Ventildichtung (18) die Ventildichtungs-
nebenachse dehnt, wobei das Dehnen der Ventil-
dichtung in einer Nebenachse die Dichtung (18) in
einer Hauptachse zusammenzieht, wodurch die
Ventildichtungshauptachsenabmessung reduziert
und zwangsläufig ein Kontakt zwischen der Ventil-
dichtung (18), die der Ventildichtungshauptachse
am Nächsten ist, und der scheibenabdichtbaren Flä-
che (24), die der Scheibennebenachse am Nächsten
ist, bewirkt wird, um den Durchgang abzudichten.

25. Ventil (10) nach Anspruch 1, wobei die Ventildich-
tung (18) an der Scheibennebenachse keinen Ver-
schleiß erfährt, bis die Scheibe wesentlichen Ver-
schluss bereitstellt.

26. Ventil (10) nach Anspruch 1, wobei der Ventilkörper
(12) darüber hinaus umfasst:

einen elliptischen Ventilsitz (92), der zur Aufnah-
me der Ventildichtung (18) bemessen ist.

27. Ventil (10) nach Anspruch 16, wobei der elliptische
Ventilsitz (92) in einer Gegenstromseite des Ventil-

körpers (12) ausgebildet ist.

28. Ventil (10) nach Anspruch 1, wobei die Ventildich-
tung (18) darüber hinaus umfasst:

einen ringförmigen Haltering (98, 100);
einen verformbaren Dichtungsring (102), der
zwischen dem Haltering (98, 100) und dem Ven-
tilkörper (12) befestigt ist.

29. Ventil (10) nach Anspruch 28, wobei es sich bei dem
verformbaren Dichtungsring (102) um einen nicht-
metallischen Werkstoff handelt.

30. Ventil (10) nach Anspruch 29, wobei der verformbare
Dichtungsring (102) mit einer in sich geschlossenen
ringförmigen Schraubenfeder (112) zusammen-
wirkt.

31. Ventil (10) nach Anspruch 29, wobei der verformbare
Dichtungsring (102) eine integrale Feder umfasst.

32. Ventil (10) nach Anspruch 31, wobei die integrale
Feder entlang einer Außenfläche des verformbaren
Dichtungsrings (102) ausgebildet ist.

33. Ventil (10) nach Anspruch 31, wobei die integrale
Feder durch den verformbaren Dichtungsring (102)
eingekapselt ist.

34. Verfahren zum Minimieren eines Ventildichtungs-
verschleißes während des Steuerns des Flusses
von Fluiden, Folgendes umfassend:

Einsetzen einer im Wesentlichen kreisförmigen
Scheibe (14) in einen im Wesentlichen kreisför-
migen Durchgang eines Ventilkörpers (12), wo-
bei die Scheibe (14) eine Drehachse (16), einen
zur Drehachse senkrechten Durchmesser und
einen Umfang hat;
Ausbilden einer elliptischen Ventildichtung (18)
mit einer Hauptachse, die größer ist als eine Ne-
benachse, im Ventilkörper (12), und zwar so,
dass die Ventildichtung (18) nicht an der Dreh-
achse (16) angreift, wenn der Durchgang offen
ist, und die elliptische Ventildichtung (18) bei ei-
nem wesentlichen Verschließen des Durch-
gangs einen Störeingriff mit dem Scheiben-
durchmesser herstellt; und
Verformen der elliptischen Ventildichtung (18)
während eines Verschließens des Durchgangs,
wobei der Scheibendurchmesser an der Nebe-
nachse der Ventildichtung (18) angreift, die Ven-
tildichtung (18) in der Nebenachsenabmessung
dehnt und die Ventildichtung (18) in der Haupt-
achsenabmessung verkleinert, so dass die el-
liptische Ventildichtung (18) tangential zum Dre-
hungsbogen (134) an der Scheibe angreift,
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wenn die Scheibe (14) den Durchgang im We-
sentlichen schließt, wodurch eine Steuerung
von strömenden Fluiden mit minimalem Ventil-
dichtungsverschleiß bereitgestellt wird.

35. Verfahren nach Anspruch 34, darüber hinaus ein
Drosseln des Fluidstroms mit der im Wesentlichen
kreisförmigen Sacheibe (14) umfassend.

36. Verfahren nach Anspruch 34 oder 35, darüber hin-
aus ein Haltern der Ventildichtung (18) mit einem
Ventildichtungshalter (98, 100) umfassend.

37. Verfahren nach einem der Ansprüche 34 bis 36, dar-
über hinaus ein Ausbilden eines Ventilkörpers (12)
mit einer elliptischen Dichtungsnut umfassend.

38. Verfahren nach einem der Ansprüche 34 bis 37, dar-
über hinaus ein Ausbilden eines Ventilkörpers (12)
mit einer darin befindlichen runden Dichtungsnut
umfassend.

39. Verfahren nach einem der Ansprüche 34 bis 38, dar-
über hinaus ein Einsetzen einer Ventildichtung (18)
in den Ventilkörper (12) umfassend.

40. Verfahren nach einem der Ansprüche 34 bis 39, dar-
über hinaus ein Einsetzen des Ventilkörpers (12) in
eine Prozessregelschleife umfassend.

Revendications

1. Robinet (10) ayant une usure réduite du joint d’étan-
chéité, comprenant :

un corps de robinet (12) ayant une entrée et une
sortie formant un passage dans le corps de ro-
binet (12) ;
une tige de robinet (38) ayant un axe et s’éten-
dant dans le corps de robinet (12) ;
un disque (14) pouvant tourner grâce à la tige
de robinet (38) pour ouvrir et fermer le passage,
le disque (14) ayant un périmètre (24), une sur-
face scellable de disque (24), un axe mineur pa-
rallèle à l’axe (16) de la tige de robinet et un axe
majeur perpendiculaire à l’axe (16) de la tige de
robinet, et
un joint d’étanchéité de robinet elliptique (18)
ayant un axe majeur et un axe mineur, l’axe ma-
jeur du joint d’étanchéité de robinet elliptique
étant aligné et plus grand que l’axe de disque
mineur lorsque le passage est ouvert, et lorsque
l’axe majeur du disque met en prise l’axe mineur
du joint d’étanchéité de robinet elliptique pen-
dant la fermeture du passage, la partie du joint
d’étanchéité de robinet elliptique (18) à proximi-
té de l’axe mineur du joint d’étanchéité de robi-

net met en prise la surface scellable de disque
(24) à proximité de l’axe majeur du disque, dans
lequel le joint d’étanchéité de robinet (18) se dé-
forme pour correspondre sensiblement au péri-
mètre (24) du disque et le joint d’étanchéité de
robinet elliptique (18) a une usure minimum pen-
dant le fonctionnement.

2. Robinet (10) selon la revendication 1, dans lequel
l’axe mineur du disque a une interférence minimum
avec l’axe majeur du joint d’étanchéité lorsque le
passage n’est sensiblement pas fermé.

3. Robinet (10) selon la revendication 1 ou 2, compre-
nant en outre un dispositif de retenue de joint d’étan-
chéité de robinet (98, 100) pour retenir le joint d’étan-
chéité de robinet (18) dans une position elliptique.

4. Robinet (10) selon l’une quelconque des revendica-
tions 1 à 3, dans lequel le disque (14) a une forme
elliptique et le joint d’étanchéité de robinet (18) a une
forme elliptique et l’axe mineur du joint d’étanchéité
de robinet est plus petit que l’axe mineur du disque.

5. Robinet (10) selon l’une quelconque des revendica-
tions 1 à 4, dans lequel l’axe mineur du disque a la
même dimension que l’axe majeur du joint d’étan-
chéité de robinet.

6. Robinet (10) selon l’une quelconque des revendica-
tions 1 à 5, dans lequel le disque (14) comprend une
surface de siège hémisphérique.

7. Robinet (10) selon la revendication 1, dans lequel le
joint d’étanchéité de robinet (18) ne fournit pas de
contact de pression avec le disque (14) jusqu’à ce
que le disque (14) ferme sensiblement le passage.

8. Robinet (10) selon la revendication 1, dans lequel le
joint d’étanchéité de robinet (18) est un matériau
ductile.

9. Robinet (10) selon la revendication 1, dans lequel le
joint d’étanchéité de robinet (18) est un matériau mé-
tallique déformable.

10. Robinet (10) selon la revendication 1, dans lequel le
joint d’étanchéité de robinet (18) coopère avec un
ressort jarretière (112).

11. Robinet (10) selon la revendication 1, dans lequel le
joint d’étanchéité de robinet (18) comprend un res-
sort solidaire.

12. Robinet (10) selon la revendication 11, dans lequel
le ressort solidaire est formé le long d’une surface
externe du joint d’étanchéité de robinet (18).
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13. Robinet (10) selon la revendication 11, dans lequel
le ressort solidaire est encapsulé par le joint d’étan-
chéité de robinet (18).

14. Robinet (10) selon la revendication 1, dans lequel le
joint d’étanchéité de robinet (18) est un ensemble
de deux pièces comprenant une surface externe en
mise en prise d’ajustement à la presse avec le corps
de robinet (12).

15. Robinet (10) selon la revendication 14, dans lequel
le joint d’étanchéité de robinet (18) comprend en
outre une bague de retenue coopérant avec une rai-
nure de retenue formée dans le corps de robinet (12).

16. Robinet (10) selon la revendication 1, dans lequel le
joint d’étanchéité de robinet (18) est un joint d’étan-
chéité d’un seul tenant comprenant une surface ex-
terne en mise en prise d’ajustement à la presse avec
le corps de robinet (12).

17. Robinet (10) selon la revendication 16, dans lequel
le joint d’étanchéité de robinet (18) comprend en
outre une bague de retenue en coopération avec
une rainure de retenue formée dans le corps de ro-
binet (12).

18. Robinet (10) selon la revendication 16, dans lequel
le joint d’étanchéité d’un seul tenant est un métal
déformable ayant un bras flexible.

19. Robinet (10) selon la revendication 1, dans lequel le
disque (14) a une forme elliptique et le joint d’étan-
chéité de robinet (18) a une forme elliptique et le joint
d’étanchéité de robinet (18) est retenu dans une for-
me plus elliptique que le disque (14).

20. Robinet (10) selon la revendication 1, dans lequel le
joint d’étanchéité de robinet (18) a une circonférence
externe qui est sensiblement ronde et une circonfé-
rence interne qui est sensiblement elliptique.

21. Robinet (10) selon la revendication 1, dans lequel la
tige de robinet (38) est couplée à un actionneur (90).

22. Robinet (10) selon la revendication 1, dans lequel le
robinet (10) est utilisé pour étrangler l’écoulement
de fluide.

23. Robinet (10) selon la revendication 1, dans lequel le
disque (14) est généralement plan.

24. Robinet (10) selon la revendication 1, dans lequel,
pendant la fermeture du passage, une mise en prise
par interférence de la surface scellable de disque
(24) avec une partie du joint d’étanchéité de robinet
(18) allonge l’axe mineur du joint d’étanchéité de ro-
binet, dans lequel l’allongement du joint d’étanchéité

de robinet dans un axe mineur contracte le joint
d’étanchéité (18) dans un axe majeur réduisant la
dimension de l’axe majeur du joint d’étanchéité de
robinet et force le contact entre le joint d’étanchéité
de robinet (18) à proximité de l’axe majeur du joint
d’étanchéité de robinet et la surface scellable de dis-
que (24) à proximité de l’axe mineur du disque pour
fermer sensiblement hermétiquement le passage.

25. Robinet (10) selon la revendication 1, dans lequel le
joint d’étanchéité de robinet (18) ne s’use pas sur
l’axe mineur du disque jusqu’à ce que le disque four-
nisse une fermeture sensible.

26. Robinet (10) selon la revendication 1, dans lequel le
corps de robinet (12) comprend en outre :

un siège de robinet elliptique (92) dimensionné
pour accepter le joint d’étanchéité de robinet
(18).

27. Robinet (10) selon la revendication 26, dans lequel
le siège de robinet elliptique (92) est formé dans un
côté d’écoulement inversé du corps de robinet (12).

28. Robinet (10) selon la revendication 1, dans lequel le
joint d’étanchéité de robinet (18) comprend en outre :

une bague de retenue annulaire (98, 100) ;
une bague d’étanchéité déformable (102) fixée
entre la bague de retenue (98, 100) et le corps
de robinet (12).

29. Robinet (10) selon la revendication 28, dans lequel
la bague d’étanchéité déformable (102) est un ma-
tériau non métallique.

30. Robinet (10) selon la revendication 29, dans lequel
la bague d’étanchéité déformable (102) coopère
avec un ressort jarretière (112).

31. Robinet (10) selon la revendication 29, dans lequel
la bague d’étanchéité déformable (102) comprend
un ressort solidaire.

32. Robinet (10) selon la revendication 31, dans lequel
le robinet solidaire est formé le long d’une surface
externe de la bague d’étanchéité déformable (102).

33. Robinet (10) selon la revendication 31, dans lequel
le ressort solidaire est encapsulé par la bague
d’étanchéité déformable (102).

34. Procédé pour minimiser l’usure du joint d’étanchéité
de robinet tout en contrôlant l’écoulement des flui-
des, comprenant les étapes consistant à :

placer un disque sensiblement circulaire (14)
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dans un passage de corps de robinet (12) sen-
siblement circulaire pour contrôler l’écoulement
de fluide, le disque (14) ayant un axe de rotation
(16), un diamètre de disque perpendiculaire à
l’axe de rotation et une circonférence ;
former un joint d’étanchéité de robinet elliptique
(18), ayant un axe majeur supérieur à un axe
mineur, dans le corps de robinet (12) de sorte
que le joint d’étanchéité de robinet (18) ne met
pas en prise le disque (14) au niveau de l’axe
de rotation (16) lorsque la voie de passage est
ouverte et que le joint d’étanchéité de robinet
elliptique (18) interfère avec le diamètre de dis-
que suite à la fermeture sensible du passage ; et
déformer le joint d’étanchéité de robinet ellipti-
que (18) pendant la fermeture du passage, dans
lequel le diamètre de disque met en prise l’axe
mineur du joint d’étanchéité de robinet (18), al-
longeant le joint d’étanchéité de robinet (18)
dans la dimension de l’axe mineur et réduisant
le joint d’étanchéité de robinet (18) dans la di-
mension de l’axe majeur, de sorte que le joint
d’étanchéité de robinet elliptique (18) met en pri-
se le disque tangentiel à l’arc de rotation (134)
lorsque le disque (14) ferme sensiblement la
voie de passage, fournissant ainsi le contrôle de
l’écoulement des fluides avec une usure du joint
d’étanchéité de robinet minimum.

35. Procédé selon la revendication 34, comprenant en
outre l’étape consistant à étrangler l’écoulement de
fluide avec le disque sensiblement circulaire (14).

36. Procédé selon la revendication 34 ou 35, compre-
nant en outre l’étape consistant à retenir le joint
d’étanchéité de robinet (18) avec un dispositif de re-
tenue (98, 100) du joint d’étanchéité de robinet.

37. Procédé selon l’une quelconque des revendications
34 à 36, comprenant en outre l’étape consistant à
former un corps de robinet (12) avec une rainure de
joint d’étanchéité elliptique.

38. Procédé selon l’une quelconque des revendications
34 à 37, comprenant en outre l’étape consistant à
former un corps de robinet (12) avec une rainure de
joint d’étanchéité ronde à l’intérieur de ce dernier.

39. Procédé selon l’une quelconque des revendications
34 à 38, comprenant en outre l’étape consistant à
installer un joint d’étanchéité de robinet (18) dans le
corps de robinet (12).

40. Procédé selon l’une quelconque des revendications
34 à 39, comprenant en outre l’étape consistant à
installer le corps de robinet (12) dans une boucle de
régulation de processus.
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