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(57) ABSTRACT 

A ball valve includes a valve element and a single piece 
packing that seals the valve element within a valve cavity. 
The single piece packing is installed over the valve element 
at room temperature or may be molded thereon. The valve 
element may include a flow control element such as a ball 
and upper and lower trunnions. The various dimensions of 
the valve element and packing are selected to facilitate room 
temperature assembly and to substantially reduce the vol 
ume of packing material, thereby improving the perfor 
mance of the valve over wider temperature ranges and 
pressure ratings. 
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BALL VALVE WITH SINGLE PIECE PACKING 

RELATED APPLICATIONS 

0001. This application is a divisional application of appli 
cation Ser. No. 10/526,738, filed Mar. 4, 2005 for BALL 
VALVE WITH SINGLE PIECE PACKING which claims 
priority to International Application Ser. No. PCT/US2003/ 
O1351, filed Jan. 17, 2003 for BALL VALVE WITH 
SINGLE PIECE PACKING which claims the benefit of U.S. 
Provisional patent application Ser. No. 60/349,629 filed on 
Jan. 18, 2002 for BALL VALVE WITH SINGLE PIECE 
PACKING, the entire disclosures of which are fully incor 
porated herein by reference. 

TECHNICAL FIELD OF THE INVENTION 

0002 The subject invention relates in general to ball 
valves. More particularly, the invention relates to a new ball 
valve design and packing concepts that improve valve 
performance under higher and lower rated operating tem 
peratures and thermal cycling. 

BACKGROUND OF THE INVENTION 

0003 Ball valves are well known in the art, and a highly 
successful commercially available ball valve is described in 
U.S. Pat. No. 4,685,488 issued to Corbinet al. and owned by 
the assignee of the present invention, the entire disclosure of 
which is fully incorporated herein by reference. 
0004 Ball valves that use polymers for the ball packing 
material are usually limited in their rated or specified high 
and low temperature operating ranges at rated pressure. This 
is because the packing material expands and contracts at a 
different rate than other valve components which typically 
are made of stainless steel. At higher temperatures the 
packing material softens and tends to flow or creep and may 
become permanently deformed or otherwise damaged dur 
ing valve actuation at higher temperature. This damage to 
the packing can result in leakage, especially when the valve 
returns to ambient temperature. At colder temperatures, the 
packing material becomes harder and stiffer and there may 
also, in Some cases, be a decreased sealing stress on the 
packing due to packing shrinkage at lower temperatures. 
This loss of stress can produce leakage at lower tempera 
tures. Although it is known to incorporate live load packing 
techniques into ball valves to increase the rated operating 
temperature range of the valve, the overall improvement is 
still limited by the temperature response characteristics of 
the packing material itself. 
0005 The need continues to exist for a ball valve having 
a polymer type ball packing material with increased rated 
operating temperature range and temperature cycling per 
formance at rated pressure. 

SUMMARY OF THE INVENTION 

0006 The present invention contemplates a ball valve 
arrangement in which a single piece packing may be 
installed onto a valve element within a temperature range so 
that the mechanical properties of the packing material are 
Substantially unchanged. The present invention further con 
templates methods of assembly. Still further the invention 
contemplates a valve element and packing wherein various 
dimensions are selected to improve the rated operating 
temperature range and cycle life of the valve such as by 
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reducing the Volume of packing material and providing a 
more uniform distribution of load on the packing after 
installation into the valve. Various aspects of the invention 
may optionally be used with a multi-piece packing. Still 
further, the invention contemplates a ball and trunnion 
design that allows a ball valve element to axially float or 
shift when the valve element packing expands and contracts 
under temperature changes. Another aspect of the invention 
relates to the use of a live load applied to the valve element 
packing in combination with the axial float of the valve 
element. 

0007. These and other aspects and advantages of the 
invention will be readily understood and more fully 
described in the following detailed description of various 
embodiments and alternatives of the invention when read in 
view of the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is an isometric cross-section view of a ball 
valve incorporating various aspects of the present invention 
(valve illustrated in open position); 
0009 FIG. 2 is a vertical cross-section in elevation of the 
valve of FIG. 1; 
0010 FIG. 3 illustrates a valve element in accordance 
with the invention in elevation; 
0011 FIG. 4 is an exploded isometric of a single piece 
packing and support rings used in the embodiment of FIG. 
1; 
0012 FIG. 4A is a partial cross-section of the packing of 
FIG. 4; 

0013 FIG. 5 is an isometric cutaway of another embodi 
ment of the invention with a third flow port added; and 
0014 FIG. 6 is an isometric cutaway of another embodi 
ment of the invention using a non-spherical ball valve 
element. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0015 With reference to the drawings, the present inven 
tion contemplates a ball valve design with improved tem 
perature performance ratings at rated pressure. The 
improved temperature performance includes higher and 
lower rated or specified temperature ranges, as well as under 
thermal cycling. The present invention is described herein 
with reference to a particular ball valve design, however, 
those skilled in the art will readily appreciate that the various 
aspects of the invention may be incorporated into different 
ball valve configurations. Furthermore, while the exemplary 
embodiment herein includes several different aspects of the 
invention, the invention should not be construed in a limiting 
sense. Rather, some or all of the aspects and features of the 
present invention may be incorporated into a ball valve 
design either individually or in various combinations or 
sub-combinations and still be within the scope and spirit of 
the present invention as set forth in the appended claims. 
Furthermore, while various alternative embodiments may be 
described herein, such description is not intended to be an 
exhaustive list of every alternative embodiment that may be 
readily apparent to those skilled in the art in view of the 
teachings herein. The present invention contemplates alter 
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native embodiments within the scope of the appended 
claims, whether expressly described herein or not. Although 
the exemplary embodiment illustrates a single piece or 
unitary packing, various aspects of the invention may also be 
utilized with multi-piece packings. 

0016 Various aspects of the present invention then are 
illustrated in the drawings as being embodied in a ball valve 
10 having a valve body 12 with appropriate end fitting 
connections 14 and 16 for installing the valve 10 in a fluid 
circuit. Respective bores 18a and 18b extend from each end 
fitting connection 14, 16 through the valve body 12 and open 
to a central ball receiving valve cavity 20 formed therebe 
tween in the valve body 12. A valve element assembly 22 is 
disposed partly within and extends from the valve cavity 20. 
The valve element assembly 22 includes a flow control ball 
24 that is preferably but not necessarily machined integral 
with a valve actuator stem 26. The ball 24 has a central fluid 
passageway or bore 27 machined therethrough and forms 
openings or stem orifices. 27a and 27b that align with the 
valve body bores 18a and 18b to permit fluid flow therebe 
tween when the valve is in the open position illustrated in the 
drawings. When the stem 26 and ball 24 are rotated to a 
position such that the orifices 27a and 27b are out of 
alignment with the valve body bores 18a, 18b, the valve is 
in a closed position and fluid flow is blocked. For example, 
the valve 10 may be closed by a ninety degree (quarter-turn) 
rotation of the ball 24. 

0017. The valve stem 26 extends through an optionally 
externally threaded integral bonnet 12a of the valve body 12. 
The stem 26 may either include a handle (not shown) for 
manual actuation or may be coupled to a valve actuator (not 
shown) such as an electric or pneumatic or hydraulic actua 
tor, for example. Rotation of the stem 26 about its longitu 
dinal axis X causes rotation of the ball 24 within the valve 
cavity 20 to open and close the valve. 

0018. The valve stem 26 further includes an upper trun 
nion 28 and a lower trunnion 30. The upper and lower 
trunnions 28, 30 along with a valve packing 32, help to align 
and journal the valve element 22 within the valve cavity 20. 
In accordance with one aspect of the invention, at room 
temperature a rather close or interference fit is provided 
between the internal surface of the packing 32 and the 
outside surfaces of the ball 24 and the trunnions 28, 30. 
Additionally, after the valve element assembly 22 is installed 
and fully compressed in the valve body cavity 20, there is at 
room temperature an interference fit between the outer 
surface of the packing 32 and the surface of the cavity 20 
both in the spherical portion surrounding the ball as well as 
the portions that receive the trunnions. These diametrical 
and trunnion interference fits provide for a greater and more 
evenly distributed sealing force or pressure between the 
packing 32 and the stem surfaces 24, 28 and 30 (i.e. the ball 
and trunnion Surfaces) with less live loading required on the 
packing 32 as compared to prior art valves. 

0019. In accordance with one aspect of the invention, the 
valve packing 32 provides a fluid tight seal between the stem 
surfaces 24, 28 and 30 and the valve body 12. The packing 
32 is stationary, in this embodiment, relative to rotation of 
the valve stem 26 and ball 24 during valve actuation. In its 
preferred but not exclusive form, and with reference to FIG. 
4, the packing 32 is a single piece packing meaning that the 
packing is a unitary structure that is press fit assembled with 
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the valve stem 26 to form the valve element assembly 22 
prior to installing the valve element assembly 22 in the valve 
body 12. The packing 32 is preferably although not neces 
sarily made of perfluoroalkoxy (PFA) material and may be 
made by conventional machining or molding processes. 
Other suitable materials for the packing 32 include but are 
not limited to ultra-high molecular weight polyethylene, 
PTFE (polytetrafluoroethylene) and variants of PTFE such 
as filled PTFE, polyetheretherketone (PEEK), filled PFA or 
fluorinated ethylene propylene. In some applications it may 
also be desirable to over-mold the single piece packing in 
place on the trunnions and ball. 
0020. The single piece packing 32 is generally cylindrical 
in shape and includes a central longitudinal bore 50. This 
bore 50 is sized relative to the outer diameter of the ball 24 
and the trunnions 28, 30 so as to have an interference fit 
therewith at room temperature but at the same time to be 
able to be Snap or press fit assembled at room temperature 
over the ball 24 and trunnions 28, 30 using an appropriate 
tool. As best illustrated in FIG. 4A, the packing interior 
surface 51 is formed with a contour or profile that generally 
conforms to the stem profile, in particular the ball 24 and the 
trunnions 28, 30. Thus, in the embodiment wherein the valve 
element is a spherical ball, the interior surface 51 is gener 
ally spherical and sized to have an interference fit with the 
ball 24. The upper and lower portions 53 and 55 of the 
interior portion of the packing 32 are cylindrical to conform 
with and appropriately sized to have an interference fit with 
the upper and lower trunnions 28, 30 respectively. It should 
be noted however, that the valve element need not be a 
spherical ball as in the drawings herein, but may have other 
profiles such as an oval “football shape or other profile 
suitable to a particular application. FIG. 6 herein illustrates 
an example of Such a valve element profile. In Such cases, 
the packing 32 will be made to have a generally conforming 
profile. Furthermore in some applications the interior sur 
face 51 need not strictly conform to the shape or profile of 
the stem prior to installation of the stem into the packing, but 
upon final compressed assembly into the valve body will 
Substantially conform to the stem profile so as to adequately 
seal the ball and trunnions. 

0021. The packing 32 further includes a number of open 
ings 52a-d formed in the cylindrical wall 54 of the packing 
32. Pairs of these openings, for example 52a/52d or 52b/52c 
are diametrically opposed to each other so as to concentri 
cally align with the orifices 27a and 27b of the ball 24. In the 
illustrated example, openings 52b and 52c align with the 
passageway 27 when the valve is in the closed position and 
openings 52a and 52d align with the passageway 27 when 
the valve is in an open position. The lower port 50a of the 
bore 50 may also be used as an opening to a bottom mounted 
port formed in the stem 26, as illustrated in FIG. 5 and as 
will be described hereinafter. 

0022. For the openings that are used for fluid flow when 
the valve 10 is in the open position (for example, openings 
52a and 52d in FIG. 4), support rings 42, 44 may be 
provided that are slip fit inserted into these openings. The 
Support rings 42, 44 include through holes 42a and 44a 
respectively for permitting fluid flow therethrough when the 
valve 10 is in its open position. The Support rings 42, 44 
Support the packing 32 in the area of the openings 52 to 
prevent extrusion of the packing into the passageway 27 or 
the ports 27a and 27b. To enhance this effect, the support 
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rings 42, 44 may be provided with internal flats 62 that 
generally align with the X axis when the rings are installed 
in the packing. These flats increase the rigidity of the Support 
rings to increase their support of the packing material under 
load. 

0023. Each of the openings 52a-d may include an internal 
circumferentially raised lip 64. This lip prevents a support 
ring 42, 44 from inadvertently contacting the ball 24 outer 
surface when the stem 26 is rotated. 

0024. When various of the openings 52 (such as, for 
example, opening 52c or 52b) are not to be used for a 
particular valve configuration (for example, only two of the 
openings 52 are used for a two port valve) each Such unused 
opening is plugged with a Suitable disk or plug 60 (FIG. 4). 
Each disk 60 slip fits into its respective opening 52. The 
disks 60 Support the packing 32 against cold flow extrusion 
and creep in the region of the passageway 27. 
0.025 The disks 60 (and the support rings 42,44) may be 
made of any suitable material. Such as for example, stainless 
steel, and preferably but not necessarily are curved or 
otherwise shaped to conform on their outside surface to the 
outside profile of the packing 32, and on their inside surface 
to conform to the inside profile of the packing 32 (note in the 
illustrated embodiment that the packing 32 has a cylindrical 
outside Surface profile and both a spherical portion and 
cylindrical portion to its inside surface profile). The disks 60 
sit against the inner lip 64 in the respective opening 52 so as 
not to contact the ball surface. 

0026. In order to install the packing 32 onto the valve 
element 22 (other than for an over-molded process), the 
packing 32 is assembled with the integral ball and stem by 
press fit, Snapped or otherwise slipped into place on the stem 
26 over the upper or lower trunnion 28, 30 and over the outer 
surface or diameter of the ball 24 which necessarily is larger 
in diameter than either trunnion 28, 30. If the packing 32 is 
thus too bulky, it will be too stiff and inflexible at room 
temperature to slip onto the ball 24 to the position illustrated 
in the drawings. In accordance then with one aspect of the 
invention, the valve element 22 is machined so that the 
diameter D1 of the ball 24 is only slightly greater than either 
or both of the respective diameters D2, D3 of the trunnions 
28, 30 (see FIG.3). The trunnion diameters D2 and D3 may 
be the same or different depending on the selected valve 
design. 
0027. In prior art ball valves, the trunnion to ball diameter 
ratio (either D2/D1 or D3/D1) typically is 0.3-0.65. In 
accordance with the invention the ratio should be preferably 
about 0.7 to about 0.9 and more preferably about 0.70 to 
about 0.76. This substantially higher ratio (enlarged trunnion 
relative to the ball diameter) substantially reduces the mass 
Volume of the packing 32 because there is less gap between 
the trunnions and the valve body cavity 20. The reduced 
mass Volume of the packing 32 also allows the packing 32 
to be more flexible at room temperature thus allowing the 
packing 32 to be snap fit or press fit onto the valve element 
22 at room temperature. Since the ball 24 is only slightly 
larger than the trunnions 28, 30, the more flexible packing 32 
can easily be installed onto the valve element 22 at room 
temperature prior to installing the valve element 22 into the 
valve body 12. This greatly simplifies assembly thus reduc 
ing assembly time and cost. 
0028. As used herein, by “room temperature' is simply 
meant that range of temperatures within which the packing 
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material is not significantly changed in terms of the packing 
materials properties such as elasticity characteristics. An 
exemplary but not required range for room temperature 
assembly is about 65-100° F. In other terms, “room tem 
perature' is that range of temperatures in which the packing 
remains Substantially in its normal condition without Sub 
stantially altering the mechanical properties of the packing 
material Such as, for example, its elasticity. 

0029. It is noted at this point that an alternative process 
for providing a single piece packing on a valve stem/ball/ 
trunnion element is to over-mold the packing in place. In 
other words, directly mold the packing onto the stem using 
conventional molding techniques. An over-mold process 
eliminates the assembly step of slipping the packing 32 into 
position on the stem. However, other benefits and aspects of 
the present invention that result in a reduction in packing 
mass Volume may also be realized with a single piece 
packing that is over-molded in place. 

0030 Completing the description of the valve 10 struc 
ture, a packing gland 34 is provided axially adjacent the 
valve packing 32 upper Surface. This packing gland 34 may 
be made of stainless steel for example, and functions to help 
contain the packing 32 at elevated temperatures and also 
serves as a thrust washer for live loading the packing 32. The 
diametric clearance between the inside diameter of the gland 
34 and the outside diameter D2 of the upper trunnion 28, as 
well as the diametric clearance between the outside diameter 
of the gland 34 and the body cavity 20 diameter, are 
controlled so that the gland 34 contains the packing 32 
thereby reducing or minimizing creep or extrusion at 
elevated temperatures, as well as to function as a thrust 
washer to load the packing 32. A number of disk springs 36 
or other Suitable load applying members are axially stacked 
(with reference to the longitudinal axis X of the stem 26) and 
compressed against the gland 34. The load members 36 
apply a live load to the gland 34 and the packing 32 so as to 
maintain adequate sealing compression of the packing 32 at 
higher and lower temperatures. By “live load is meant that 
the load members 36 continue to apply a load force against 
the gland 34 and the packing 32 when the valve is operated 
at a temperature above or below room or ambient tempera 
ture. The load members 36 are compressed and held in place 
by a threaded packing bolt 38 that is threadably installed in 
the upper or stem receiving extension 12a of the valve body 
12. 

0.031) The lower trunnion 30 axially extends below the 
bottom 32a of the packing 32 into a counterbore 40 formed 
in the valve body 12. Preferably there is a close clearance fit 
between the lower trunnion 30 and the diameter of the 
counterbore 40. This close clearance fit helps to contain the 
lower portion of the packing 32 against creep or extrusion, 
maintains contact stress between the packing 32 and the ball 
24, and maintains contact stress between the packing 32 and 
the roughened surface of the valve cavity 20 (roughened, for 
example, by abrasion sand blasting) to prevent the packing 
32 from rotating within the valve body 12 during valve 
actuation. The lower portion packing 32a containment 
reduces packing stress relaxation at non-ambient and par 
ticularly lower temperatures. The upper and lower packing 
containment features allow the valve element 22 to axially 
move to compensate for packing 32 expansion and contrac 
tion over thermal cycles. 
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0032. The packing 32 openings 52a and 52d concentri 
cally align respectively with the ball fluid passageway stem 
orifices 27a and 27b when the valve 10 is in the fully open 
position. At the orifices. 27a and 27b the retaining or support 
rings 42, 44 and disks 60 are positioned within the packing 
32 openings 52a-d and help contain the packing 32 to 
prevent extrusion of packing material into the ball passage 
way 27 and orifices 27a and 27b. 

0033. The valve is assembled as follows. The support 
rings 42, 44 and disks 60 when appropriate are inserted into 
the packing 32 openings 52a-d. The rings and disks thus also 
help support the packing 32 during the assembly process. 
The packing 32 is then installed on the valve stem 26 as 
described herein above. The valve element assembly 22 that 
includes the ball/stem 24/26, the one piece packing 32 and 
the support rings 42, 44 (and disks 60 when used) is installed 
into the valve cavity 20 of the valve body 12. A suitable tool 
may be used to align and compress the assembly 22 as it is 
inserted into the valve body. The gland 34 and the load 
members 36 are either installed with the packing 32 prior to 
installation of the valve element assembly into the valve 
body 12 or may be installed after the valve element assembly 
is installed in the valve body. The packing bolt 38 is then 
screwed into the valve body stem extension 12a to complete 
the assembly. The bolt 38 is tightened to a suitable torque or 
number of turns to effect the desired load on the packing 32. 

0034. In accordance with another aspect of the invention, 
reducing the packing volume or amount of material that 
comprises the single piece packing, can be realized by 
reducing the packing height (“H” in FIG. 3) to the packing 
outside diameter D4 ratio (H/D4). In FIG. 3 the packing 
height is noted “H”. This results in less packing material for 
the packing 32, in a manner similar to increasing the 
trunnion to ball diameter ratio described hereinabove. With 
less packing material needed to adequately seal the valve, 
there is less adverse effects noted from temperature varia 
tions at high and low temperature and thermal cycling. In a 
typical prior art ball valve the packing height to packing 
outer diameter ratio was in the range of 0.9 to 1.1 whereas 
with the present invention the packing height to packing 
outer diameter ratio is from about 0.75 to about 0.85 with a 
preferred value of about 0.8. The overall effect of controlling 
these ratios is that packing Volume can be reduced about 
15% to about 50% compared to prior art ball valves that use 
conventional ratios of trunnion diameter to the ball diameter, 
or packing height to packing outside diameter, thus provid 
ing Substantially increased thermal performance. 

0035) It is important to note that the various ratios 
described herein may vary depending on the size of the 
valve. For example, the exemplary ratio ranges for D3/D1 
herein are provided for a ball valve element used with a 4 
inch tubing system. In accordance with the invention then, 
the ratio D2/D1 or D3/D1 are selected so as to facilitate the 
assembly of the packing onto the valve element at room 
temperature. Still further, the ratio of H/D4 is selected so as 
to reduce the packing volume and thereby increase the 
thermal performance. 

0036) The enlarged trunnion concept provides a more 
efficient live loading of the packing 32 transmitted through 
to the lower portion of the packing. In a small trunnion 
design of the prior art, much of the vertical loading is carried 
by the ball portion 24 of the valve stem. In contrast, the 
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present invention with the enlarged trunnion diameter 
focuses the live load toward loading the packing and trans 
mitting that load and resulting packing sealing stress to the 
lower portion of the packing, thereby providing a much 
more evenly distributed and effective loading stress to 
maintain a seal. 

0037 We have discovered that in some situations the 
Support rings 42, 44 can crush vertically either from thermal 
expansion or excessive loads applied during assembly after, 
for example, packing servicing. Improved resistance to 
vertical crushing is realized in accordance with the invention 
by providing the vertical flats 62 to the inside diameter of the 
support rings 42, 44. The flats should be vertically aligned 
with the centerline (X axis in the drawings) of the valve 10. 
These flats may also function as orientation guides to assure 
proper orientation of the rings during installation. A recessed 
groove or other suitable marking 63 may be used on the 
disks 60 to assure proper orientation of the disks 60. 
0038. To prevent clipping of the packing material by the 
edge of the stem orifices 27a and 27b during valve actuation 
(ball rotation), preferably but not necessarily, an edge break 
is provided around each of the stem orifices. 27a, 27b. 
0039. In accordance with another aspect of the invention, 

it will be noted that the stem 26 and integral ball 24 are 
axially (along the X axis) unconstrained by use of the live 
load disk springs 36 and the lower counterbore 40. The stem 
26 thus is free to shift under temperature variations that 
cause expansion and contraction of the packing 32. This 
helps maintain a consistent and effective load on the packing 
32. 

0040 FIG. 5 illustrates another embodiment of a valve 
68 that incorporates the present invention. In this example, 
a bottom port (not shown) is formed in the ball 24 that is in 
fluid communication with a third fitting 70. The other 
elements of the valve may be the same as in the above 
described embodiments. 

0041. The invention has been described with reference to 
the preferred embodiment. Modifications and alterations 
will occur to others upon a reading and understanding of this 
specification. It is intended to include all Such modifications 
and alterations insofar as they come within the scope of the 
appended claims or the equivalents thereof. 

1. A valve comprising: 
a valve body having a valve cavity therein; 
a valve element for controlling flow through the valve 

based on rotational position of the valve element about 
an axis; and 

a single piece plastic polymer packing that Surrounds said 
valve element and seals said valve element within said 
valve cavity; 

said single piece packing being dimensioned to be 
installed on said valve element within a room tempera 
ture range. 

2. The valve of claim 1 wherein said room temperature 
range is about 65-100° F. 

3. The valve of claim 1 wherein said packing has a 
generally cylindrical outer surface defined by a height Hand 
an outer diameter D4, said packing having a ratio H/D4 of 
about 0.75 to about 0.85. 
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4. The valve of claim 3 wherein said ratio H/D4 is about 
O8. 

5. The valve of claim 1 wherein said valve element 
comprises a ball and adjacent upper and lower trunnions; 
said ball having an outer diameter D1 and at least one of said 
trunnions having an outer diameter D3; wherein said valve 
element has a ratio D3/D1 of about 0.7 to about 0.9. 

6. The valve of claim 5 wherein said ratio D3/D1 is about 
O8. 

7. The valve of claim 1 wherein said packing has a 
generally cylindrical outer surface defined by a height Hand 
an outer diameter D4, said packing having a ratio H/D4 of 
about 0.75 to about 0.85; and wherein said valve element 
comprises a ball and adjacent upper and lower trunnions; 
said ball having an outer diameter D1 and at least one of said 
trunnions having an outer diameter D3; wherein said valve 
element has a ratio D3/D1 of about 0.7 to about 0.9. 

8. The valve of claim 7 wherein said ratio H/D4 is about 
0.8 and said ratio D3/D1 is about 0.8. 

9. The valve of claim 1 wherein said polymer is selected 
from the group comprising polytetrafluoroethylene (PTFE), 
polyethylene, polyetheretherketone (PEEK) and fluorinated 
ethylene propylene. 

10. The valve of claim 1 wherein said polymer comprises 
PTFE. 

11. The valve of claim 1 wherein said valve element 
comprises a non-spherical flow control element. 

12. The valve of claim 1 wherein said packing has an 
inner surface that forms an interference fit with said valve 
element when said packing is installed thereon prior to 
loading said packing within said valve body. 

13. The valve element of claim 1 wherein said packing has 
an interference fit with said valve cavity when said packing 
is installed on said valve element and inserted into said valve 
cavity prior to loading said packing within said valve cavity. 

14. A method for assembling a valve comprising the steps 
of: 

forming a one piece plastic polymer packing adapted to 
seal a valve element within a valve cavity; and 

installing said packing onto said valve element within a 
temperature range for which mechanical properties of 
the packing are substantially unchanged. 

15. The method of claim 14 wherein said step of forming 
said packing comprises the step of machining said packing. 

16. The method of claim 14 wherein said temperature 
range is selected so that the mechanical properties of the 
packing material are substantially unchanged as compared to 
the mechanical properties of the packing material at 70° F. 

17. A valve comprising: 
a valve body having a valve cavity therein; 
a valve element for controlling flow through the valve 

based on rotational position of the valve element about 
an axis; and 

a packing that Surrounds said valve element and seals said 
valve element within said valve cavity; and 

said valve element comprising a ball and adjacent upper 
and lower trunnions; said ball having an outer diameter 
D1 and at least one of said trunnions having an outer 
diameter D3; 

wherein said valve element has a ratio D3/D1 of about 0.7 
to about 0.9. 
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18. The valve of claim 17 wherein said packing has a 
generally cylindrical outer surface defined by a height Hand 
an outer diameter D4, said packing having a ratio H/D4 of 
about 0.75 to about 0.85. 

19. The valve of claim 17 wherein said packing comprises 
a polymer that is selected from the group consisting of PFA, 
filled PFA, polytetrafluoroethylene (PTFE), filled PTFE, 
polyethylene, polyetheretherketone (PEEK) and fluorinated 
ethylene propylene. 

20. The valve of claim 17 wherein said packing is 
dimensioned to be installed on said valve element at a 
temperature below which said packing deforms. 

21. The valve of claim 20 wherein said temperature is 
room temperature. 

22. The valve of claim 17 wherein said packing is a single 
piece packing. 

23. The valve of claim 17 wherein said packing is over 
molded onto said valve element. 

24. A valve comprising: 
a valve body having a valve cavity therein; 
a valve element for controlling flow through the valve 

based on rotational position of the valve element about 
an axis; and 

a packing that Surrounds said valve element and seals said 
valve element within said valve cavity; and 

said valve element comprising a ball and adjacent upper 
and lower trunnions; 

wherein said packing has a generally cylindrical outer 
surface defined by a height H and an outer diameter D4, 
said packing having a ratio H/D4 of about 0.75 to about 
O.85. 

25. The valve of claim 24 wherein said ball has an outer 
diameter D1 and at least one of said trunnions has an outer 
diameter D3; wherein said valve element has a ratio D3/D1 
of about 0.7 to about 0.9. 

26. The valve of claim 24 wherein said packing is a single 
piece packing. 

27. The valve of claim 24 wherein said packing is a 
multi-piece packing. 

28. The valve of claim 24 wherein said packing is 
installed onto said valve element at room temperature. 

29. In combination, a valve element and a single piece 
plastic polymer packing therefore, wherein said packing is 
installed onto said valve element at room temperature. 

30. The combination of claim 29 wherein said valve 
element comprises a ball and stem and with at least one 
trunnion adjacent said ball. 

31. A valve comprising: 
a valve body having a valve cavity therein; 
a valve element for controlling flow through the valve 

based on rotational position of the valve element about 
an axis; and 

a packing that Surrounds said valve element and seals said 
valve element within said valve cavity; 

said valve element comprising a ball and adjacent upper 
and lower trunnions; said ball having an outer diameter 
D1 and at least one of said trunnions having an outer 
diameter D3; 
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wherein said valve element has a ratio D3/D1 that facili 
tates assembly of said packing onto said valve element 
at room temperature. 

32. The valve of claim 1 wherein said packing is live 
loaded. 

33. A valve comprising: 
a valve body having a valve cavity therein; 
a valve element for controlling flow through the valve 

based on rotational position of the valve element about 
an axis; and 

a single piece plastic polymer packing that Surrounds said 
valve element and seals said valve element within said 
valve cavity, wherein the single piece packing is com 
pletely contained in the valve body cavity; 
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said single piece packing being dimensioned to be 
installed on said valve element within a room tempera 
ture range. 

34. A method for assembling a valve comprising the steps 
of: 

forming a one piece plastic polymer packing adapted to 
seal a valve element within a valve cavity; and 

installing said packing onto said valve element within a 
temperature range for which mechanical properties of 
the packing are substantially unchanged; and 

installing the packing and valve element in the valve 
cavity Such that the packing is completely contained in 
the valve cavity. 
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