
;e3e~@~\d6T@gwS-1 SEALING SYSTEM AND METHOD Field of the Invention The
present invention relates to a sealing system which uses a radial set
packer element for sealing with a wellhead, tubular, or other tool having
an interior cylindrical surface. More particularly, this invention relates
to a packer element which is configured to achieve an initial seal between
a wedge ring and the cylindrical surface with an first elastomeric seal
body, so that the subsequent application of fluid pressure results in the
seal element moving further relative to the wedge ring to sealingly engage
a second seal body, which has a lower elasticity than the first seal body,
with the cylindrical surface. In response to fluid pressure, both the
second seal body and one or more radial extending ribs of the packer
element may be moved info sealing engagement with the cylindrical surface,
thereby forming a reliable high pressure and/or high temperature seal.
Background of the Invention Annular seal assemblies) also called packer
elements) have been used to seal between a wedge ring having a conical
outer surface and a cylindrical sealing surface. A positioner, which in
some applications is a conveyance tubular for lowering the packer element
into the well, is manipulated axially either to move the packer element
relative to the wedge ring, or to move the wedge ring relative to the
-2 packer element) thereby radially expanding the diameter of the packer
element from an initial reduced diameter position to an expanded diameter
sealing position. 



U.S. Patent Nos. 4,l57,860 and 5,076,356 disclose radial set packer
elements which may be used in various applications) including a subsea
wellhead. U.S. Patent Nos. 5,511,620 and 5,333,692 disclose packer elements
intended for sealing between a liner hanger and a casing. Other types of
packer elements are disclosed in U.S. Patent Nos. 5,685,369, 5,375,812,
5,110,144, 5,067, 734, 4,911,245, 4,823,871, 4,77t,832, and 4,719,971. In a
subsea wellhead application, an annular seal assembly or packer element has
thus been used to seal the annulus between the cylindrical inner surface of
the wellhead housing and the conical or tapered outer surface on the wedge
ring of the casing hanger. The packer element is conventionally run-in with
a tool which also carries and lands the casing hanger within the wellhead
housing. The tool may be manipulated by setting weight down on the tool to
cause the packer element to radially expand and seal between the tapered
wedge ring surface of the casing hanger and the cylindrical interior
surface on the wellhead. After the packer element is set by this manual
procedure the blowout preventer (BOP) may then be closed around the drill
pipe to increase fluid pressure applied above the packer element through
choke and kill lines. This fluid pressure increase causes the packer
element to further move down the taper of the wedge ring on the casing
hanger. After the packer element is fully set and landed on top of the
casing   -3 hanger, fluid pressure may be applied to test the integrity of
the packer element at the intended working pressure of the wellhead system.
Conventional packer elements have performed reasonably well in subsea
systems at normal temperatures to about 250F. In many applications,
however, 



packer elements are intended to seal at elevated temperatures of 350F or
higher, particularly during production operations subsequent to drilling
operations. Conventional packer elements with elastomeric seal bodies
cannot reliably seal at sustained temperatures of 350F or higher.
Elastomeric material seal bodies have undesirable properties, such as high
thermal expansion, high compression, high temperature degradation, and
degradation in the presence of conventional drilling and/or production
fluids. Also, conventional elastomeric seal bodies do not reliably seal
against high pressure gas commonly produced from many wells. If an
ali-metal packer element is used) the undesirable properties of the
elastomer are avoided. However, it is difficult for an all-metal radial set
packer element to achieve an initial seal during the setting operation. It
is difficult and expensive to create the high forces required to reliably
bring an all-rnetai radial set packer element into sealing engagement.
Moreover, high set down forces may not be available due to limited drill
pipe lengths in shallow wells. Due to the disadvantages of the ali-metal
packer elements, increased emphasis has been placed during the past decade
or more to reduce the undesirable properties of the elastomeric seal
bodies. While a change in the elastomeric seal body material has r   -4
helped in some applications, many applications continue to use packer
elements with elastomeric seat bodies, and take other measures to try to
minimize the detrimental properties of those seal bodies. The effort to
reduce the undesirable properties of elastomeric material seal bodies in
packer elements has produced limited success, particularly in high
temperature and/or high pressure applications. 



The disadvantages of the prior art are overcome by the present invention.
An improved sealing system is hereinafter disclosed with a radial set
packer element which uses a positioner to form an initial seal with an
first elastomeric seal body, so that fluid pressure forces may be
subsequently used to move the packer element to its expanded diameter
sealing position, wherein a second seal body and optionally one or more
metal ribs form a reliable seal with the interior cylindrical surface.   -5
Summary of the Invention In a suitable subsea wellhead application) the
sealing system of the present invention seals between the generally
interior cylindrical surface of the wellhead and the wedge ring of a casing
hanger positioned within the wellhead. The axially extending packer element
includes a first seal body axially supported on a first metal rib (seal
support) extending radially from a metal base, with the first seal body
having an outer diameter for initial engagement with the interior
cylindrical surface of the wellhead. A second seal body is axially
supported on a second metal rib (seal support), with a second seal body
being formed from a tin alloy or other material having a lower elasticity
than the first seal body. The wedge ring on the casing hanger has a
substantially conical outer surface configured to radially expand the
packer element from a reduced diameter initial position to an expanded
diameter sealing position. A positioner moves either the packer element or
the wedge ring relative to the other of the packer element and wedge ring,
such that the positioner causes the elastomeric first seal body to
initially seal with the interior cylindrical surface. Due to the sealing
engagement of the first seal body with the 



pealing surface, hydraulic forces and/or mechanical forces created by the
hydraulic Forces further moves the packer element with respect to the wedge
ring to bring the second seal body into sealing engagement with the
interior cylindrical surface. If desired, hydraulic forces may also be used
to bring one or more metal ribs into pealing engagement with the
cylindrical surface.   -6 It is an object of the present invention to
provide a sealing system with an improved radial set seal element which has
an elastomeric seal body which creates an initial seal to assist in moving
the seal element to its expanded diameter position, such that a second seal
body with a lower elasticity then engages the interior cylindrical sealing
surface. According to the method of the present invention, a set down
weight may be applied by a positioner for moving the seal element to form
an initial seal between the first elastomeric seal body and the cylindrical
interior surface. In one subsea wellhead application, the BOP may then be
closed around the drill pipe and pressure applied through choke and kill
lines to exert a hydraulic force on the initially set packer element to
move the packer element to its expanded diameter sealing position. 1n
another application, once the first elastomeric seal body seals with the
cylindrical interior surface, the BOP may be closed and hydraulic force
converted by an intensifier to a substantial mechanical force to push the
packer element to its expanded diameter sealing position. It is a further
object of the present invention that at least some of the forces used to
move the seal element to its fully expanded diameter sealing position are
exerted by hydraulic pressure created after the elastomeric seal body
initially engages the cylindrical surface. 



It is a feature of the invention that the packer element may be moved to
its expanded diameter sealing position by positioning the first elastomeric
seal body below the second seal body) such that the first seal body
effectively pulls the    sealing element downward along the taper of the
wedge ring and to the expanded diameter sealing position. A related feature
of the invention is that the first elastomeric seal body is not required to
maintain a seal with the cylindrical sealing surface after the second seal
body has been moved into sealing engagement with the cylindrical surface.
It is thus acceptable that the first elastomeric seal body may become
disabled after the setting operation is complete, provided that the
disabled first seal body does not interfere with the performance of the
second seal body. A still further feature of the invention is that the
packer element may be provided with metal ribs which extend outwardly from
a metal base) such that the metal ribs support the seal bodies to prevent
extrusion, and also may form a reliable metal-to-metal seal with the
cylindrical surface after sealing engagement of the second seal body.
Another significant feature of the invention is that a relatively low
set-down weight may be used to initially set the first elastomeric seal
body, thereby avoiding the cost and reliability problems associated with
using a high set-down forces, which may not be available due to limited
drill pipe lengths in shallow wells. Yet another feature of the invention
is that the elastomeric seal body may have an initial outer diameter which
is less than the internal cylindrical surface, so that the packer element
may engage the cylindrical surface only after some radial expansion of the
packer element due to axial movement of the packer element 



relative to the wedge ring.   _g_ It is a particular feature of the present
invention that the packer element may form a reliable high pressure seal
for operating at a temperature of at least 350F between an inner
cylindrical surface of a tubular or another tool and a wedge ring radially
inward of the packer element. Yet another feature of the invention is that
the packer element is configured such that high temperatures do not cause
high pressure buildup between the radial extending ribs of the packer
element. An advantage of the invention is that the sealing system may be
used in various applications) including sealing between a cylindrical
internal surface on a subsea wellhead and a wedge ring on a casing hanger,
or between the internal cylindrical surface of a surface wellhead and a
casing hanger, or between a casing and a liner hanger) or between a tubing
hanger and a wellhead hanger. In each application, an outer tubular is
connected to the internal cylindrical surface to be sealed, which may be
part of a tubular or another tool, such as a wellhead assembly. The wedge
ring is configured to radially expand the packer element from a reduced
diameter initial position to the expanded diameter sealing position. The
wedge ring accordingly may be interconnected with another smaller diameter
tubular, so that the packer element effectively forms a seal between the
outer tubular and the inner tubular. A significant advantage of the present
invention is that the packer element may be reliably used in high
temperature applications of 350F or more and/or in  



-9 high pressure applications. Also, the packer element need not use exotic
elastomeric materials which have reduced undesirable properties, since the
elastomeric seal body is not relied upon to maintain sealing engagement
once the packer element is expanded to its sealing position. The second
seal body may be formed from various materials having a lower elasticity
than the first seal body, including tin, tin alloys, metals softer than the
metal base of the packer element) relatively hard elastomeric materials)
and plastic materials. These and further objects, features, and advantages
of the present invention will become apparent from the following detailed
description, wherein reference is made to the figures in the accompanying
drawings.   - 10 Brief Description of the Drawings Figure 1 illustrates an
annular packer, element according to the present invention supported on a
positioner. Figure 2 illustrates the packer element moved into initial
engagement with a cylindrical interior surface of a wellhead and the wedge
ring of a casing hanger. Figure 3 illustrates the packer element moved into
position such that the first seat body and the second seal body are in
sealing engagement with the wellhead. Figure 4 illustrates the packer
element moved to its expanded diameter sealing position, with both the
second seal body and the metal ribs of the packer element in sealing
engagement with the interior cylindrical surface of the wellhead.  



Detailed Description of Preferred Embodiments Figure 1 depicts a packer
element 10 having a connector body 38 with internal threads 42 for
engagement with external threads 44 on a positioner 40. in the disclosed
embodiment) the positioner 40 moves the packer element 10 axially downward
with respect to the stationary wedge ring 60, as shown in Figure 2)
although alternatively the positioner may move the wedge ring axially with
respect to a stationary packer element. Those skilled in the art will
appreciate that the positioner 40 may have a tubular body which is
manipulated or moved axially to move the packer element 10 relative to the
wedge ring 60 to obtain an initial seal) as explained subsequently. Those
skilled in the art will appreciate that the positioner 40 in the subsea
wellhead application may exert an axial force of 10,000 pounds or more on
the packer element. The packer element 10 includes a metal base 12 and
metal fingers or ribs 14, 16, and 18 each extending radially outward from
the base 12. in the Figure 1 embodiment, the lowermost rib 14 supports a
first elastomeric annular seal body 20. A second annular seal body 22 as
shown is sandwiched between an upper downwardly extending rib 18 and a
lower upwardly extending rib 16. When fluid pressure is applied above the
packer element, the elastomeric seal body 20 is supported on the upwardly
extending rib 16. Both ribs 14 and 16 thus act as seal body supports when
pressure is from above, and a rib 18 acts as a seal body support when
pressure is from below. The seal body 20 may have the same initial   -12
diameter of seal body 22, but first engages the cylindrical interior
surface 52 (see 



Figure 2j due to the taper of the cone surface 62. Seal body 22 is shown
with an annular groove 24. One or both of the seal bodies may be provided
with annular grooves to increase the number of sealing surfaces, and to
provide void areas for thermal expansion of the respective seal body. In a
preferred embodiment as shown in Figure 1, seal body 20 is formed from
elastomeric or rubber-like material which has a high elasticity) while the
seal body 22 is formed from a tin or tin alloy which has a lower
elasticity. The more elastic seal body 20 is softer than the less elastic
seal body 22) so that the seal body 20 is easily compressed to first
sealingly engage the interior cylindrical surface. Preferably the annular
groove formed by the ribs 14, 16, and 18 provides an axial length and a
radial thickness for receiving a large seal body 20 and 22 to bridge or
fill in any defects in the interior cylindrical surface. Also, the depth of
the groove formed by the ribs 14, 16 and the base 12 is relatively deep,
and may provide a radial depth for a second seal body which is at least 70
percent, and preferably at least 75 percent, of the annular gap between the
cylindrical surface and the wedge ring when the packer element is in the
fully expanded position, as explained subsequently. The first seal body 20
similarly has a radial thickness of at least 70 percent of the annular
spacing between the cylindrical surface and the conical surface when the
packer element is fully set. The base 12 of the packer element and the
majority of each of the fingers 14, 16, 18 may be formed from conventional
metals, such as steel, having a yield   -13 strength of 80 ksi (80,000
psi). If desired, the tip ends of one or more of the ribs 14, 16) 18 may be
overlaid with a softer material, which may have a yield strength of about
30 ksi. One or more grooves may be cut in the O.D. of finger 14, 16 or 18
to 



increase the number of metal surfaces which are in metal-to-metal contact
with the cylindrical sealing surface. The material for the second body seal
22, which may be a tin, a tin alloy, lead, lead alloy, indium, indium
alloy, cast iron, or any other metal softer than that of the metal base 12,
plastic or an elastomer which, as explained above, has a lower elasticity
than that of the first seal body 20. For some applications, PEEK may be a
suitable plastic material for the second seal body 22. The material for the
seal body 22 is) however, relatively soft compared to the metal fingers,
and preferably has a yield strength less than 20 ksi, and more preferably
less than 10 ksi. Packer element 10 as shown in Figure 1 thus seals against
the cylindrical surface 52 of the wellhead 50 which, as explained above)
may be a surface or subsurface wellhead, or may be an outer tubular, such
as a casing, or may be another tool. Packer element 10 as shown in Figure 1
may seal with the wedge ring 60 which, in a subsea wellhead application, is
a component of a casing hanger. In a liner hanger application, the packer
element may seal between the wedge ring of the liner hanger and the casing.
To achieve sealing engagement with the conical surface 62 of the wedge ring
60 as shown in Figure 2) the packer element 10 is provided with a series of
axially   - 14 spaced protrusions 26, 28, 30) 32, 34, and 36 for providing
redundant metal-to metal sealing engagement with the wedge -ring 60. If
desired) one or more elastomeric seals, such as O-ring seal 46, may also be
provided for sealing engagement between the base 12 of the packer element
and the surface 62 of the wedge ring. 



Figure 2 depicts the packer element 10 wherein at least the lowermost
protrusion 26 has engaged the tapered surface 62 on the wedge ring 60 and
has initially expanded the wedge ring so that the elastomeric first seal
body 20 is moved into sealing engagement with the cylindrical surface 52.
In its initial run-in, the packer element 10, including the seal body 20,
preferably has a diameter less than that of the internal cylindrical
surface. As previously indicated, the motion required to move the packer
element relative to the wedge ring may be transmitted by a setting force or
a "set down" force applied through the positioner 40 to one of the packer
element 10 or the wedge ring 60 and, for the embodiment discussed herein,
to the packer element 10 relative to an otherwise stationary wedge ring 60.
At the stage shown in Figure 2, none of the ribs 14, 16, or 18 need be in
sealing engagement with the cylindrical surface 52, and the second seal
body 22 may still be spaced slightly from the cylindrical surface 52. A
predetermined set down force may, however, bring the lowermost rib 14 into
engagement (although likely not sealing engagement) with the surface 52,
thereby slightly bending the rib 14 toward the base 12, and providing a
reliable indication to the operator that the seal body   -15 20 is in
sealing engagement with surface 52. When in the position as shown in Figure
2, fluid pressure transmitted from above, e.g., by closing the BOP and thus
increasing the pressure between the wellhead 50 and the wedge ring 60 above
the sealing element 10) may thus exert a hydraulic downward force on the
element 10 to pull the packer element to the position as shown in Figure 3.
Hydraulic forces may thus be used to move the packer element 10 so that two
or more of the protrusions on the base 12 are in sealing engagement with
the wedge ring 60, and 



the outer diameter of the second seal body 22 comes into sealing contact
with the interior cylindrical surface 52, as shown in Figure 3. At least in
part due to the hydraulic forces acting on the packer element 10, the
packer element thus moves axially relative to the wedge ring 60 until an
exterior surface of the second seal body 22 sealingly engages the
cylindrical surface 52 of the wellhead assembly 50. Initially some leakage
past the second seal body 22 may occur, so that pressure continues to act
on the lower seal body 20 to move the packer element further down the wedge
ring and enhance sealing engagement of :he second seal body 22 with the
interior cylindrical surface. Once the second seal Body 22 is moved into
sealing engagement with the surface 52 of the wellhead assembly, fluid
pressure above the seal body 22 may force the packer element 10 further
downward relative to the wedge ring 60. The entire outer surface of seal
Body 22 as shown in Figure 3 need not sealingly engage the cylindrical
surface 52.   - 1C  As shown in Figure 3, the outer surfaces of each of the
support ribs 14 and 16 may be in physical contact with but not yet in
sealing engagement with the surface 52. Once the seal body 22 is moved into
sealing engagement with the surface 52 of the wellhead assembly, another
embodiment relies upon fluid pressure above the seal body acting upon an
intensifier which, due to differing piston areas, produces a substantial
downward force on the positioner 40 to force the packer element 10 further
down the taper of the wedge ring 60. Thus hydraulic forces acting on the
lower seal body 20 may effectively "pull" the packer element downward,
while the fluid pressure created by the sealing engagement of body 20 with
surface 52 acts on the intensifier to produce a substantial downward force 



which "pushes" the packer element downward. A combination of the pulling
and pushing forces may be used to fully set the packer element. The extent
of the force required to move the packer element 10 to its fully expanded
sealing position, as shown in Figure 4, will primarily depend upon the
selected material for the seal body 22, and whether sealing engagement is
desired between the ends of the ribs and the interior cylindrical surface.
The harder the material of body 22, the more force will be required to
press the packer element downward so that the harder seal body sealingly
engages the interior cylindrical surface. A primary purpose for the ribs
14,16 and 18 is to support the respective seal body 20 and 22 during fluid
pressure forces) and to minimize the likelihood of significant extrusion of
the seal body past the metal rib in response to high fluid   -17 pressure
forces. A primary purpose of the top rib 18 is to capture and contain the
sea! body 22, and to push the seal body 22 downward during the initial
setting operation) and to support the seat body 22 when pressure is from
below the packer element. Once hydraulic forces are acting on the seal body
22 to further move the packer element downward, it is assumed that fluid
pressure will pass by the upper downwardly inclined rib 18. The continued
downward movement of the packer element thus results in the packer element
10 reaching the position as shown in Figure 4) which is its final or
expanded sealing position. In this position) two or more of the axially
spaced protrusions 28, 30, 32, 34 and 36 preferably are in metal-to-metal
seating engagement with the tapered surface 62 of the cone or wedge ring
60. Once in this position, the elastomeric material of the first seal body
20 may degrade due to the 



previously discussed properties of elastomeric materials, but reliable
sealing engagement is maintained due to the seal body 22 and, for the
Figure 4 embodiment) the metal-to-metal sealing engagement of the tip end
of the ribs 94 and 16 with the cylindrical surface 52. Once in its final
sealing position as shown in Figure 4, the packer element 10 may be
mechanically locked to the wedge ring 60, so that fluid pressure above the
set packer element may be released and the packer element maintained in its
fully expanded position as shown in Figure 4. Also, once in its fully
expanded sealing position) the first elastomeric seal body 20 may degrade
and lose its sealing   - 18 function with the interior cylindrical surface)
but this is permitted since the second seal body 22 is now in sealing
engagement with the interior cylindrical surface. In one application) the
taper of the wedge ring 60 may stop before the lowermost portion of the
packer element 10 when in its fully expanded position, although preferably
the protrusions 30, 32, 34 and 36 are in sealing engagement with the
tapered surface of the wedge ring. Protrusions 26 and 28 thus need not be
supported by the tapered surface of the wedge ring when the packer element
is in its fully expanded sealing position, since the seal body 24 rather
than the seal body 20 is relied upon to maintain sealing engagement with
the interior cylindrical surface. Those skilled in the art will appreciate
that the packer element of the present invention thus provides a highly
reliable high pressure and/or high temperature seal, which may be actuated
with a relatively low mechanical setting force supplied to the tool
positioner, with hydraulic forces created by the seal body 20 then
producing the 



forces required to move the packer element from the initial reduced
diameter position to its expanded sealing position. The packer element 10
and the sealing system of the present invention may thus be used between a
casing hanger and a wellhead, or may be used between a liner hanger and a
casing, or may be used in any other application where the larger diameter
tubular has a cylindrical inner surface which is intended to be a sealing
surface, and an inner tubular is connected to a wedge ring which has a
substantial conical outer surface configured to radially   - 19 expand the
packer element to the expanded sealing position upon axial movement of the
packer element relative to the wedge ring. The wedge ring may thus be
interconnected with an inner tubular, and the set packer element reliably
seals between the outer tubular and the inner tubular. It will be
understood by those skilled in the art that the embodiment shown and
described is exemplary and various other modifications may be made in the
practice of the invention. Accordingly, the scope of the invention should
be understood to include such modifications which are within the spirit of
the invention.   -20 What is claimed is: 1. A sealing system for sealing
with a generally interiorcylindrical surface of a tubular or a tool, the
sealing system comprising: an axially extending annular packer element
including a metal base, and a first elastomeric seal body spaced axially
from a second seal body, the first seal 



body having an outer diameter for initially sealing with the cylindrical
surface, the second seal body having an elasticity lower than the first
seal body, the annular packer element having a reduced diameter initial
position and an expanded diameter sealing position; a wedge ring radially
inward of the packer element and having a substantially conical outer
surface configured to radially expand the packer element to the expanded
sealing position upon axial movement of the packer element relative to the
wedge ring; and a positioner for moving one of the packer element and the
wedge ring relative to the other of the packer element and the wedge ring,
the positioner initially sealing the first elastomeric seal body with the
cylindrical surface. 2. The sealing system as defined in Claim 1) wherein
hydraulic forces due to the sealing engagement of the first seal body with
the cylindrical surface further move the packer element with respect to the
wedge ring to bring the second seal body into sealing engagement with the
interior cylindrical surface.   -21 3. The sealing system as defined in
Claim 1 or 2, wherein the second seal body is formed from one of a group
consisting of tin, tin alloy, lead) lead alloy) indium, indium alloy, a
metal softer than the metal base of the packer element, cast Iron, plastic,
and an elastomer having a substantially lower elasticity than the first
seal body. The sealing system as defined in Claim 1, 2 or 3) wherein the
first elastome~c seal body is positioned axially below the second seal
body, such that fluid pressure above the packer element acts to pull the
packer element downward to seaiingly 



engage the second seal body with the cylindrical interior surface. 5. The
sealing system as defined in any one of the preceding claims, wherein the
positioner moves the packer element axially relative to a generally
stationary wedge ring. 6. The sealing system as defined in any one of
Claims 1-4, wherein the positioner moves the wedge ring axially relative to
a generally stationary packer element. 7. The sealing system as defined in
any one of the preceding claims, further comprising: the first seal body
axially supported on a first metal rib extending radially from a metal
base; and   -22 the second seal body axially supported on a second metal
rib extending radially from the metal base. 8. The sealing system as
defined in Claim 7. wherein at least-one of the first rib and the second
rib sealingly engages the cylindrical interior surface after the second
seal body. 9. The seating system as defined in any one of the preceding
claims) wherein the second seal body is spaced axially between an upper
metal rib and a lower metal rib. 10. The sealing assembly as defined in
Claim 9) wherein the upper metal rib is downwardly inclined, and the lower
metal rib is upwardly inclined. 11. The seating system as defined In any
one of the preceding claims) wherein the second seal body includes at least
one groove extending radially from an outer diameter of the second seal
body toward the metal base. 12.The sealing system as defined in any one of
the preceding claims, further comprising: one or more axially spaced
protrusions on a radially inner surface of the metal base each for
metal-to-metal sealing engagement with the substantially cortical outer
surface of the wedge ring.   23._ 13. The sealing system as defined in
Claim 12, further comprising: 



one or more annular elastomeric sealing members for sealing between the
metal base and the conical outer surface of the wedge ring. 14. The sealing
system as defined In any one of the preceding claims) wherein the toot is a
wellhead assembly with the interior cylindrical surface. 15. A sealing
system for sealing with a generally interior cylindrical surface of a
tubular or a tool) the sealing system comprising: an axially extending
annular packer element including a metal bash) and a first elastomeric seal
body spaced axially from a second seal body, the first seal body having an
outer diameter for initially seating with the cylindrical surface, the
second seal body formed from- one of a group consisting of tin) tin alloy,
lead, lead alloy) indium, indium alloy, a metal softer than the metal of
the base of the packer element ( cast Iron) plastic) and an elastomer
having an elasticity lower than the first sea! body, the annular packer
element having a reduced diameter initial position and an expanded diameter
sealing position; a wedge ring radially Inward of the packer element and
having a substantially conical outer surface configured to radially expand
the packer element to the expanded sealing position upon axial movement of
the packer element relative to the wedge ring; and   -24 a positioner for
moving one of the packer element and the wedge ring relative to the other
of the packer element and the wedge ring, the positloner initially sealing
the first elastomeric seal body with the cylindrical surface, the first
elastomeric seal body being positioned axially below the second seal body)
such that fluid pressure above the packer element due to sealing engagement
of the second seal body with the cylindrical Interior surface results In a
downward force on the packer element to move the packer element downward to
sealingly engage the second seal body with the cylindrical interior
surface. 16. The sealing system as defined in Claim 15, further comprising:
the first seal body axially supported on a first metal rib extending
radially from a metal base; and the second seat body axially supported on a
second metal rib extending radially from the metal base. ~ 7. The seating
system as defined in Claim 16, wherein at least one of the first rib and
the second rib sealingly engages the sealing surface after the second seal
body. 18. The sealing system as defined in any one of Claims 15-17, wherein
the positioner moves the packer element axially relative to a generally
stationary wedge ring.   



-25 19. The sealing system as defined in any one of Maims 15-18, wherein
the second seas body is spaced axially between an upper metal rib and a
lower metal rib. 20. The sealing assembly as defined in Claim 19, wherein
the upper metal rib Is downwardly inclined and the lower metal rib is
upwardly inclined. 21. The seating system as defined in any one of claims
15-20, further comprising: one or more axially spaced protrusions on a
radtally inner surface of the metal base each for metal-to-metal sealing
engagement with the conical outer surface of the wedge ring. 22. A method
of sealing with a generally Interior cylindrical surface of a tubular or a
tool, the method comprising: providing an axially extending annular packer
element including a metal base, and a first elastomeric seal body spaced
axially from a second seal body, the first seal body having an outer
diameter for initially seating with the cylindrical surface, the second
seat body having an elasticity lower than the first seal body, the annular
packer element having a reduced diameter initial position and an expanded
diameter sealing position;   - 26  providing a wedge ring radially inward
of the packer element and having a substantially conical outersurface
configured to radially expand the packer element to the expanded sealing
position upon axial movement of the packer element relative to the wedge
ring; and moving one of the packer element and the wedge ring relative to
the other of the packer element and the wedge ring; 



initially sealing the first elastomeric seat body with the cylindrical
surface; and thereafter sealing the second sea! body with the cylindrical
surface. 23. The method as defined in Claim 22, further comprising:
supporting the fast seal body on a first metal rib extending radially from
a metal base; and supporting the second seal body on a second metal rib
extending radially from the metal base. 24. A method as defined in Claim
23) wherein at least one of the first rib and the second rib sealingly
engages the sealing surface after the second seal body.   (z~_ 25. The
method as defined in any one of Claims 22-24, further comprising: utilizing
hydraulic forces due to the sealing engagement of the first seal body with
the cylindrical surface to move the packer element with respect to the
wedge ring to move the second seal body  Into sealing engagement with the
interior cylindrical surface. 26. The method as defined in any one of
Claims 22-25, further comprising: forming the second seal body from one of
a group consisting of tin) tin alloy, lead) lead alloy, indium, indium
alloy, a metal softer than the metal of the base of the packer element,
cast Iron; plastic) and an alastomer having a substantially lower
elasticity than the first seal body. 27.The method as defined in any one of
Claims 22-26) further comprising: positioning the first elastomeric seal
body axially below the second seat body) such that fluid pressure above the
packer element acts downward on the first seal 



body to sealingly engage the second seal body with the cylindrical interior
surface. 28. The method as defined in any one of Claims 22-27, wherein the
packer element is moved axially relative to a generally stationary wedge
ring.   . 2g 29.The method as defined in any one of Claims 22-27, wherein
the wedge ring is moved axially relative to a generally stationary packer
element. 30. A method as defined in any one of Claims 22-29, further
comprising: axially spacing the second seal body between an upper metal rib
and a lower metal rib. 31. The method as defined in Claim 30, wherein the
upper metal rib is downwardly Inclined and the tower metal rib is upwardly
inclined. 32. The method as defined in any one of Claims 22-31, further
comprising: providing one or more axially spaced protrusions on a radially
inner surface of the metal base each for metal-to-metal sealing engagement
with the conical outer surface of the wedge ring. 33. The method as defined
in any one of Claims 22-32, wherein the tool is a wellhead assembly with
the interior cylindrical surface. .Ay.Afs .Af.ASs%!.AyE .A` .A .AY
.Af$.Ay$.Ayl .AfE 



.Ays .A,9 .Af&.Af.Af .AS,.A9).Aa.A&HS.Ay@.A&!R.ALy9.Anf

.ALH.A`f.A,y5(tm][SX\B2 }
?{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c:a]ca]ca]ca]ca]ca]c^a]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca!4' v  kK1~!pYK>.0}xsnid_Y]U]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca!037%t`Y${rfZTO|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a!O&*w! p
!j!!"d""#Y###:$$$$J%%%%=&&&:'''}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!'*({((")4
)))/*x**+l+++++,,,,G---.[...I///;
000(1}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!(1G11114222
3r334Q44445J5o556^666G7778e889U999{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]c
a]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!9J:::;
^;
;;E<<<2=~===+>|>>?i??@g@@AgAABbBBC\CCC}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!CID
DDDIEEE@FFF<GGG7HIHHH-III#JDJJJJ=KKK"L.LtLLM}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca!MlMMNdNNO\OOOLPPPEQJQQQ;
RRR'SxSSTOTTTFUUU:VVV(W}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!(W~WWW+XsXXYbYYYKZ
ZZ<[[[3\\\]]]]^^[^^^N___`Z``}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!``Faaa0bbbbIc
cc=dCddd<eee%fvffg$gtgghuhhibiijWj}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!WjjjkQk
kkllllmm*m,mymmmMnnn?oZoooFpZppq>qqq)rurzr|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a!zrrslssstrttuuvRvww_w}ww x2xx
yjyCzzz3{`{e{{{,||}}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!}G}}~>V+8.w\9)}xsnid_
Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca!AJtIOFD>cN|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]c$a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca!7
<`k=N~FD>cN|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c$a]ca]ca]]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca5(tiK-Y@ 10%&'()-@@ 10%&'()-@
10%&'()-@10%&'()- f10%&'()-@10%&'()-10%&'()-tm]iK-yF"10%&'()-y, - 10%&'()--
10%&'()- 10%&'()-y@ 10%&'()-- 10%&'()-@ 10%&'()-[SUiK-3 6310%&'()- yY1
10%&'()-y,/ 10%&'()-y-- 10%&'()-y* 10%&'()-(10%&'()-y&-10%&'()-UVWX\BiK3
6310%&'()-  10%&'()-@f10%&'()- 10%&'()-f 10%&'()-s10%&'()-1010102 }
?iK-Ky 10%&'()-y 10%&'()-,g10%&'()-yf10%&'()-y9 10%&'()-  10%&'()-
10%&'()-4' v  iK-Kf, 10%&'()-f* 10%&'()-fl( 10%&'()-y@&10%&'()-f&$
10%&'()-f" 10%&'()-f 10%&'()- kiKf, 10%&'()- 10%&'()-10%&'()-101010fL3
10%&'()-f1 10%&'()-f. 10%&'()-K1~!iK-K 10%&'()-s 10%&'()-Y 10%&'()-,
10%&'()- 10%&'()-@f10%&'()- 



10%&'()-!pYKiK-Kyy& 10%&'()-y`$ 10%&'()-,F"T10%&'()-y `10%&'()-y 10%&'()-y
10%&'()- 10%&'()-K>.0iK-K<M10%&'()-Lf3 10%&'()-fY1 10%&'()-f,/ 10%&'()-f-
10%&'()-f* 10%&'()-f( 10%&'()-01237%tiK<M10%&'()-Ly 10%&'()-f- 10%&'()-f -
10%&'()-yf 10%&'()-s10%&'()-101010t`YiK-Kf 10%&'()-f 10%&'()-f 10%&'()-ff
10%&'()-f9- 10%&'()- g10%&'()-f 10%&'()-${iKf 10%&'()- 10%&'()-@ f10%&'()-
10%&'()-m10%&'()-101010S&10%&'()-{rfiK-Ky 10%&'()-y 10%&'()-y
10%&'()-s10%&'()-Y 10%&'()-, 10%&'()- 10%&'()-ZTiK-Ky*
10%&'()-y(10%&'()-yy& 10%&'()-y`$ 10%&'()-yF" 10%&'()-y, 10%&'()-y
10%&'()-O#$%&*}siKy*
10%&'()-`10%t&'()-101010310%&'()-Y110%&'()-,/10%&'()-y-10%&'()-*w! p
!j!iK-K& 10%t&'()- 10%t&'()- 10%t&'()- 10%t&'()- 10%t&'()-
10%t&'()-ySg10%t&'()-j!!"d""#Y##iK-K$`10%t&'()-!10%t&'()-10%t&'()-
10%t&'()- 10%t&'()- 10%t&'()-S 10%t&'()-##:$$$$J%%iK-K93 10%t&'()-1
10%t&'()-@.f10%t&'()-,t10%t&'()-* 10%t&'()-Y(
10%t&'()-S@&S10%t&'()-%%%%%%=&&&iK93 10%t&'()- 10%M&'()- 10%M&'()-
10%M&'()-f 10%M&'()-L10%M&'()-10t10t10t&:'''*({((")iK-K 10%M&'()- 10%M&'()-
10%M&'()-yfg10%M&'()-LF10%M&'()-3 10%M&'()- 10%M&'()-")4)))/*x**+iK-K,
10%M&'()-f*f10%M&'()-(10%M&'()-S& 10%M&'()-9$
10%M&'()-f"f10%M&'()-310%M&'()-+l++++++++,iK,
10%M&'()-yg10%t&'()-&10%t&'()-10M10M10M`33 10%M&'()- 1 10%M&'()-.
10%M&'()-+,,,,G---.iK-KSf10%t&'()-s10%t&'()-Y10%t&'()-f,S10%t&'()-10%t&'()-
10%t&'()-  10%t&'()-.[...I///;0iK-Ky& 10%t&'()-`$ 10%t&'()-3" 10%t&'()-
10%t&'()-10%t&'()- 10%t&'()- 10%t&'()-;000(1G11111iKA710t10ts3
10%t&'()-,F1z10%t&'()-,/g10%t&'()-, 10%t&'()-* 10%t&'()-( 10%t&'()-1114222
3r3}_A710tyS10%&'()-y& 10%&'()-y 10%&'()-y  10%&'()-
10%&'()-l10%&'()-10tr334Q444444i_UK10ty101010f-10%&'()-f
10%&'()-S10%&'()-y10%&'()-yl10%&'()-445J5o556^6iK-K,lg10%&'()-y@Z10%&'()-,g
10%&'()--10%&'()-, z10%&'()-y
10%&'()-10%&'()-^666G777777}siK,lg10%&'()-y10%t&'()-101010y 10%&'()-y
10%&'()-,g10%&'()-y 10%&'()-78e889U999iK-Ky 10%t&'()-` 10%t&'()-3 10%t&'()-
10%t&'()- 10%t&'()-10%t&'()-f S10%t&'()-9J:::;^;
;;iK-Kf&10%t&'()-9$10%t&'()-S "@10%t&'()-10%t&'()-10%t&'()-
10%t&'()-10%t&'()-;E<<<2=~====iKA710t10t`310%t&'()-31 10%t&'()-/10%t&'()-,
10%t&'()-* 10%t&'()-( 10%t&'()-===+>|>>?i?}_A710ty, 10%&'()-y 10%&'()-y
10%&'()- 10%&'()-y 10%&'()-10%&'()-10ti??@g@@AgAAiK-7y
10%&'()-y10%&'()-y10%&'()-y 10%&'()-y10%&'()-ys 10%&'()-yY
10%&'()-ABbBBC\CCCiK-7f,/ 10%&'()-f-10%&'()-f*10%&'()-f(
10%&'()-f&10%&'()-f`$ 10%&'()-y3"10%&'()-CIDDDDDDDIEiKf,/ 10%&'()- ,
10%&'()-S 10%&'()- s10%&'()-101010f310%&'()-Y1S10%&'()-IEEE@FFF<GGiK-Kl
10%&'()-S 10%&'()-9 10%&'()-  10%&'()-- 10%&'()- 10%&'()-
10%&'()-GG7HIHHH-IIiK-KyY( 10%&'()-y,& 10%&'()-$
10%&'()-@!S10%&'()-M10%&'()- 10%&'()- 10%&'()-II#JDJJJJJJi_UKyY(
10%&'()-101010y93 10%&'()- ,1g10%&'()-y.10%&'()-y,- 10%&'()-y*
10%&'()-JJ=KKK"L.LtLiK-K,z10%&'()-f10%&'()-y- 10%&'()-y@ 10%&'()-yY @
10%&'()-y,@ 10%&'()- 910%&'()-tLLMlMMNdNNiK-KS!- 10%&'()-S- 10%&'()-S-
10%&'()-f&- 10%&'()-FfY- 10%&'()-f@- 10%&'()-f- 10%&'()-NO\OOOLPPPiK-K,0-
10%&'()-@., 10%&'()-@y,, 10%&'()-@`*, 10%&'()-@3(, 10%&'()-@&, 10%&'()-S$
10%&'()-PBQCQDQEQJQQQ;RiK,0- 10%&'()-y` 10%&'()-0y 10%&'()-lf
10%&'()-&10%&'()-101010,3- 10%&'()-;RRR'SxSSTOTiK-K`S10%&'()-f3S10%&'()- f
10%&'()-f 10%&'()-f 10%&'()-f 10%&'()-y 10%&'()-OTTTFUUU:VViK-KfL*10%&'()-f
(10%&'()-f% 10%&'()-f#10%&'()-f!10%&'()-f3 10%&'()-Yfy
10%&'()-VV(W{W|W}W~WWWiKfL*10%&'()--
10%&'()-10%&'()-101010f010%&'()-f.10%&'()-fy,10%&'()-W+XsXXYbYYYiK-K
10%&'()- 10%&'()-- 10%&'()-l 10%&'()-S 10%&'()-@&f10%&'()-
10%&'()-YKZZZ<[[[3\iK-Kf% 10%&'()-y# 10%&'()-y! 10%&'()-yY 10%&'()-y,
10%&'()-y 10%&'()-y 10%&'()-3\\\]]]]^^^iKA7f1010f2 10%&'()-f0-
10%&'()-l.g10%&'()-f@,Z10%&'()-f* 10%&'()-f' 10%&'()-^^^[^^^N__}_A7f10y
10%&'()-yf 10%&'()-y9 10%&'()-y  10%&'()-y
10%&'()-10%&'()-10__`Z```FaaiK-7yl10%&'()-yS10%&'()-y&10%&'()-y10%&'()-y
10%&'()-,T10%&'()-y 10%&'()-aa0bbbbIcciK-7fl. 10%&'()-f@,
10%&'()-*S10%&'()-f'10%&'()-f% 10%&'()-f# 10%&'()-f! 10%&'()-cc:d;
d<d=dCdddiKfl. 10%&'()-y 10%&'()-y 10%&'()-10%&'()-101010f210%&'()-
f010%&'()-d<eee%fvffgiK-Kf 10%&'()-f 10%&'()-f 10%&'()-fs 10%&'()-yY
10%&'()-y, 10%&'()-f- 10%&'()-g$gtgghuhhiiK-KS' 10%&'()-S% 10%&'()-Sy#
10%&'()-S`! 10%&'()-fF10%&'()-S10%&'()-f&10%&'()-ibiijWjjjjji_UKS'
10%&'()-101010S2 10%&'()-Ss0 10%&'()-SF. 10%&'()-S, 10%&'()-S)
10%&'()-jjkQkkkllliK-K 10%`&'()-ff10%`&'()-10%`&'()-s 10%`&'()-F
10%`&'()-,- 10%`&'()-910%`&'()-lllmmmmm,mymiK 10%`&'()-3 



10%<&'()- l10%<&'()-10%<&'()-10`10`10`, 10%`&'()-
10%`&'()-ymmmMnnn?oZoiK-KFm 10%<&'()-F 10%<&'()- F 10%<&'()-Yf 10%<&'()-Y9
10%<&'()-  10%<&'()-l 10%<&'()-ZoooFpZppq>qiK-K ),10%<&'()- '
10%<&'()-%10%<&'()-3S#10%<&'()-39! 10%<&'()-F
10%<&'()-10%<&'()->qqq)rrrsrtrurzr}siK
),10%<&'()-S10%"&'()-10<10<10<4G10%<&'()- y2 10%<&'()- L0 10%<&'()-
.10%<&'()-zrrslssstrtiH*s`y 10%"&'()- q10%K"K"&'()-Fs& 10%"&'()-` 10%"&'()-
s 10%"&'()- sy 10%"&'()- &`10%"&'()-rttuuvRvvfG*s`y 10%"&'()-&0
10%5&'()-`S,10%"&'()- 9*m10%"&'()- 9$S 10%=&'()-S`10%"&'()-`
10%"&'()-vwwwww_w}wwbCs`y 10%"&' 10%&'()-YsS10%&'()- F 10%&'()- @10%&'()-
10" 10" 10"&0 10%"&'()-w x2xx yjyCzdEbCs`y 10%"&' ' 10%&'()-F!Z10%&'()-
10%&'()-y m10%&'()-SYZ10%&'()-Y 10%&'()-Czzz3{]{^{_{`{e{xmbCs`y
10%"&'10%"&'()- 10 10 10 ,510%&'()- 2 10%&'()- 010%&'()- yY.z
10%&'()-e{{{,||}G}dEmbCs`y 10%"&'910%"&'()-10%"&'()- g
10%"&'()-`10%"&'()-10%"&'()- & 



10%"&'()-G}}~>dEmbCs`y 10%"&'.t10%"&'()- 9,10%"&'()-&`* 10%"&'()-&F(
10%"&'()-9 10%"&'()-310%"&'()-V+b@s`y 10%"!s  10%&'()-y10%&'()- 10" 10"
10"&f510%"&'()- &3 10%"&'()- &0 10%"&'()- +n8z[<1@ 10L&3G"10%&'()-fLf,
10%&'()-:&9*10%&'()-!` 10%&'()-M!` 10%&'()-M!` 10%22&'()-M.wmN/Y10% U&'()-
10% U&'()- 910% U&'()- 10% U&'()- 3s10% U&'()-f10% U&'()- 10 10\9aBmN/Y10%&
(10% U&'()-!v%10%UU&'()-&#10% U&'()-s 10% U&'()-s 10% U&'()-&10% 



U&'()-)dYNCY10% 10 U 10 U 10 UL3 10% U&'()-`0 10% U&'()-`. 10% U&'()-`f,
10% U&'()-`9* 10% U&'()- AJdEYNCY10% LF10%&'()-10%&'()-  10%&'()- 10%&'()-`
10%&'()- 10%&'()-JtIdEYNCY10% s"s10%&'()-&10%&'()-&10%&'()-910%&'()-
910%&'()-s10%&'()-OdYNCY10% 10 10 10L.@10%&'()- `,
10%&'()-s*10%&'()-`&S10%&'()-&$10%&'()-FdEYNCY10% `10%&'()-sy 10%&'()- `y
10%&'()- 10%&'()- 



Y 10%&'()- f10%&'()-D>cdEYNCY10% $F10%&'()-`Y 10%&'()-` 10%&'()-`
10%&'()-l10%&'()- F,10%&'()-N4567dYNCY10% 10 10 10`010%&'()- . 10%&'()-`9*
10%&'()- ` ( 10%&'()-&10%&'()-7<`kdEYNCY10%
&10%'o&'()-10%'o&'()-t10%'o&'()-&L 10%'o&'()-
!10%'o&'()-L,10%'&'()-k=dEYNCY10% &% 10%'o&'()-&# 10%'o&'()-!10%'o&'()-
yZ10%'o&'()-&L10%'o&'()- 310%'o&'()-N~dEYNCY10% &% 10%'o&'()-&#
10%'o&'()-!10%'o&'()- yZ10%'o&'()-&@,&10%'o&'()-s* 10%'o&'()- Normal"
"Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
"Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default
Paragraph
FontW2%"(.14:AGDN}T[<agjtot_x}6~0O'(19CM(W`Wjzr}~ghijklmnopqrstuvtU
!K0t{*j!#%&")++,.;01r34^679;=i?ACIEGIJtLNP;
ROTVWY3\^_acdgijllymZo>qzrrtvwCze{G}+J7k~wxyz{|}~6Times New
RomanArialCourier New"h Root EntryWordDocument@
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


