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Well tool packing element systems that do not require a 
back-up element or component include a mandrel, an upper 
supporting member, a loWer supporting member, a cantilever 
element, and a ramp element disposed on the mandrel. The 
cantilever element and ramp element are disposed on the 
mandrel With an interface angle between the cantilever ele 
ment and the ramp element, the interface angle being less than 
90 degrees, preferably in a range from 40 degrees to 60 
degrees, and more preferably at an angle greater than 45 
degrees. When an axial load is applied to upper and loWer 
supporting members, cantilever element and ramp element 
are forced outWard and into an inner Wall surface of a casing 
to seal off the casing bore. 
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NON-BACKED-UP PACKING ELEMENT 
SYSTEM 

BACKGROUND 

[0001] 1. Field of Invention 
[0002] The invention is directed to packing element sys 
tems for use in a casing string in a Wellbore and, in particular, 
to packing element systems lacking a back-up component. 
[0003] 2. Description ofArt 
[0004] Referring to FIG. 1, prior packing element systems 
10 include a housing or mandrel 11 With a packing element 12 
disposed therein. Each end of packing element 12 includes 
housing or support 13 to facilitate elastic expansion of pack 
ing element 12 aWay from mandrel 11 When an axial load is 
placed on packing element 12 at axial load points 14. Each 
end of packing element 12 also includes tWo back-up ele 
ments 15, 16 each of Which are shoWn as metal petal back-ups 
having bottom layer 17 and top layer 18, or a phenolic back 
up (not shoWn), both of Which are knoWn in the art. Such prior 
packing element systems, comprising of a back-up element 
15, have the shortcomings of increased manufacturing time, 
increased time to mill through the packing element system 
after its use is no longer required, increased formation of 
debris from the back-up element breaking during setting of 
the packing element system, increased tool length, high axial 
loading requirement to set the packing element system, and/ 
or specialiZed components requirements, such as a Te?on® 
barrier in the case of a metal petal back-up element. These 
shortcomings result in increased costs associated With run 
ning and setting these prior packing element systems. 
[0005] Accordingly, prior to the development of the pack 
ing elements systems disclosed herein, there has been no 
packing element system or method of setting a packing ele 
ment system in a Wellbore knoWn to the inventors that does 
not require a back-up element. Therefore, the art has sought 
packing element systems and methods of setting a packing 
element system in a Wellbore that: do not require a back-up 
element; decrease the costs associated With the manufacture, 
running-in, and setting of the packing element systems; per 
mit setting of the packing element system With less axial 
loading; provide shortened manufacturing time; provide 
shortened mill time; do not require specialiZed components 
such as a Te?on® barrier; and reduce the length of prior 
packing element systems. 

SUMMARY OF INVENTION 

[0006] Broadly, the packing element systems disclosed 
herein include a sealing member having tWo components: a 
cantilever element and a ramp element. “Cantilever element” 
is used herein to mean the shape of the element as having at 
least one conical end and an axial dimension on its inner 
surface de?ned by its inner diameter that is less than the axial 
dimension on its outer surface de?ned by its outer diameter. 
“Ramp element” is used herein to mean the shape of the 
element as having at least one conical end and an axial dimen 
sion on its inner surface de?ned by its inner diameter that is 
greater than the axial dimension on its outer surface de?ned 
by its outer diameter. 
[0007] The cantilever element and ramp element are dis 
posed adjacent to each other at an angle less than 90 degrees 
and, preferably, greater than about 45 degrees. In a particu 
larly preferred embodiment, the angle is in the range from 45 
to 60 degrees, and more preferably at 50 degrees. The inclu 
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sion of a cantilever element and ramp element disposed adja 
cent and relative to each other at these angles alloWs the 
packing element system to effectively seal a casing string 
against the inner Wall surface of a Wellbore casing Without the 
need for a back-up component. 

[0008] The packing element systems and methods of set 
ting a packing element system in a Wellbore may have one or 
more of the folloWing advantages: not requiring a back-up 
element; decreasing the costs associated With the manufac 
ture, running-in, and milling out of the packing element sys 
tems; permitting setting of the packing element system With 
less axial loading; providing shortened manufacturing time; 
providing shortened mill time; not requiring specialiZed com 
ponents such as a Te?on(& barrier; and reducing the length of 
prior packing element systems. 
[0009] In one aspect, one or more of the foregoing advan 
tages can be achieved through a packing element system for a 
Well tool. The packing element system comprises a mandrel; 
rigid upper and loWer supporting members disposed on the 
mandrel; and an annular deformable cantilever element and 
an annular deformable ramp element disposed adjacent one 
another on the mandrel betWeen the upper and loWer support 
ing members, Wherein the annular deformable cantilever ele 
ment and the annular deformable ramp element have a conical 
interface betWeen them, the interface forming an angle less 
than 90 degrees relative to an axis of the mandrel. 

[0010] A further feature of the packing element system is 
that the angle may be in the range from 40 degrees to 60 
degrees. Another feature of the packing element system is that 
the angle may be greater than 45 degrees. An additional 
feature of the packing element system is that the annular 
deformable cantilever element may have an outer surface 
having an axial length that is longer than an axial length of an 
outer surface of the annular deformable ramp element. Still 
another feature of the packing element system is that the 
annular deformable cantilever element may have a supporting 
member interface, at least a portion of Which is perpendicular 
to the axis of the mandrel. A further feature of the packing 
element system is that the annular deformable ramp element 
may have an axial length of an inner surface that is longer than 
an axial length of an inner surface of the annular deformable 
cantilever element. Another feature of the packing element 
system is that the annular deformable ramp element may have 
a supporting member interface, at least a portion of Which is 
perpendicular to the axis of the mandrel. An additional feature 
of the packing element system is that the annular deformable 
cantilever element may include an inner surface in contact 
With the mandrel and a bevel at at least one end of the inner 
surface. Still another feature of the packing element system is 
that the inner surface of the annular deformable cantilever 
element may have a bevel at each end of the inner surface. A 
further feature of the packing element system is that the 
annular deformable ramp element may include an inner sur 
face in contact With the mandrel and a bevel at at least one end 
of the inner surface. Another feature of the packing element 
system is that the inner surface of the annular deformable 
ramp element may have a bevel at each end of the inner 
surface. An additional feature of the packing element system 
is that one of the upper supporting member or the loWer 
supporting member may be stationary relative to the mandrel. 
Still another feature of the packing element system is that 
both the upper supporting member and the loWer supporting 
member may be slidingly engaged With the mandrel. A fur 
ther feature of the packing element system is that the packing 
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element system may further comprise a second annular 
deformable ramp element, Wherein the annular deformable 
cantilever element is disposed between said ?rst mentioned 
annular deformable ramp element and the second annular 
deformable ramp element, Wherein the annular deformable 
cantilever element and the second annular deformable ramp 
element have a second conical interface betWeen them, the 
second conical interface forming a second angle less than 90 
degrees relative to an axis of the mandrel. Another feature of 
the packing element system is that the upper supporting mem 
ber and the loWer supporting member both may be cones. An 
additional feature of the packing element system is that at 
least one of the upper supporting member or the loWer sup 
porting member may be formed of a metal. Still another 
feature of the packing element system is that one of the 
supporting members may comprise a piston located Within a 
cylinder and mounted to the mandrel for relative axial move 
ment. 

[0011] In another aspect, one or more of the foregoing 
advantages may be achieved through a packing element sys 
tem for sealing a Well tool against an outer tubular member. 
The packing element system comprises a mandrel having 
disposed thereon an upper supporting member and a loWer 
supporting member, one of the supporting members being 
movable toWard the other supporting member; a cantilever 
element and a ramp element disposed betWeen the upper and 
loWer supporting members, each of the cantilever element 
and the ramp element having cylindrical inner and outer 
diameters, a supporting member end that interfaces With one 
of the supporting members, and a conical end, the conical 
ends interfacing With each other and de?ning a conical angle 
relative to an axis of the mandrel; and the cantilever element 
and the ramp element each being formed of a deformable 
material so that axial movement of one of the supporting 
members toWard a set position extrudes both the cantilever 
element and the ramp element into sealing contact With the 
outer tubular member. 

[0012] A further feature of the packing element system is 
that at least a portion of each of the supporting member ends 
of the cantilever element and the ramp element may be per 
pendicular to the axis of the mandrel. Another feature of the 
packing element system is that the packing element system 
may further comprise a second ramp element, Wherein the 
cantilever element is disposed betWeen said ?rst mentioned 
ramp element and the second ramp element, Wherein the 
cantilever element and the second ramp element have a sec 
ond conical interface betWeen them, the second conical inter 
face forming a second angle less than 90 degrees relative to an 
axis of the mandrel. An additional feature of the packing 
element system is that both the ramp element and the canti 
lever element may be formed from an elastomeric material. 
Still another feature of the packing element system is that the 
ramp element may be formed of a metal material and may 
have an o-ring to seat against the mandrel. 

[0013] One or more of the foregoing advantages may also 
be achieved through the a method of sealing a Wellbore. The 
method comprises the steps of: (a) running a string having a 
packing element system attached thereto into a bore of a 
Wellbore having a Wellbore casing, the packing element sys 
tem having a cantilever element and a ramp element disposed 
along a mandrel having an axis, Wherein the cantilever ele 
ment is disposed against the ramp element to provide an 
interface betWeen the cantilever element and the ramp ele 
ment, the interface forming an angle less than 90 degrees; (b) 
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applying an axial load to force the cantilever element and the 
ramp element against each other, causing the ramp element to 
Wedge under the cantilever element and force the cantilever 
element radially outWard into sealing engagement With the 
Wellbore casing; and (c) continuing to apply the axial load 
causing the ramp element to move radially outWard into seal 
ing engagement With the Wellbore casing. 
[0014] A further feature of the method of sealing a Wellbore 
is that the cantilever element and the ramp element may be 
formed of elastomeric materials. Another feature of the 
method of sealing a Wellbore is that the angle may be in the 
range from 40 degrees to 60 degrees. An additional feature of 
the method of sealing a Wellbore is that the angle may be 
greater than 45 degrees. 

BRIEF DESCRIPTION OF DRAWINGS 

[0015] FIG. 1 is a cross-sectional vieW of a prior art packing 
element system. 
[0016] FIG. 2 is a cross-sectional vieW of a speci?c 
embodiment of a packing element system disclosed herein 
shoWn in its initial or run-in position. 

[0017] FIG. 3 is a cross-sectional vieW of the packing ele 
ment system illustrated in FIG. 2 shoWn in its set position. 
[0018] FIG. 4 is a cross-sectional vieW of another speci?c 
embodiment of a packing element system disclosed herein 
shoWn in its initial or run-in position. 
[0019] FIG. 5 is a cross-sectional vieW of the packing ele 
ment system illustrated in FIG. 4 shoWn in its set position. 
[0020] FIG. 6 is a cross-sectional vieW of an additional 
speci?c embodiment of a packing element system disclosed 
herein shoWn in its initial or run-in position. 

[0021] FIG. 7 is a cross-sectional vieW of the packing ele 
ment system illustrated in FIG. 6 shoWn in its set position. 
[0022] While the invention Will be described in connection 
With the preferred embodiments, it Will be understood that it 
is not intended to limit the invention to that embodiment. On 
the contrary, it is intended to cover all alternatives, modi?ca 
tions, and equivalents, as may be included Within the spirit 
and scope of the invention as de?ned by the appended claims. 

DETAILED DESCRIPTION OF INVENTION 

[0023] Referring noW to FIGS. 2-3, packing element sys 
tem 20 is shoWn in its initial or run-in position (FIG. 2) and its 
set position (FIG. 3). Broadly, packing element system 20 
includes ?ve components or parts: cantilever element 22, 
ramp element 24, upper cone 26, and loWer cone 28, all 
carried on mandrel 30. Cantilever element 22, ramp element 
24, upper cone 26, and loWer cone 28 are tubular members, 
each having an inner surface determined by an inner diameter 
that receives mandrel 30. As Will be appreciated by persons of 
ordinary skill in the art, mandrel 30 is a tubular member 
carried on a casing string (not shoWn). Mandrel 30 can be 
secured to the casing string through any device or method 
knoWn to persons of ordinary skill in the art. No back-up 
component such as component 15 shoWn in FIG. 1 is 
required. 
[0024] Cantilever element 22 is a deformable element 
formed from a deformable material that is in contact With 
ramp element 24 at interface 32. Ramp element 24 also is a 
deformable element formed from a deformable material that 
may be the same deformable material used to form cantilever 
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element 22. Cantilever element 22 and ramp element 24 slide 
relative to each other along interface 32 during setting of 
packing element system 20. 
[0025] Interface 32 is a conical surface disposed at angle 34 
relative to the axis of mandrel 30. Interface 32 results in the 
axial length of inner surface 21 of cantilever element 22 being 
shorter than axial length 50 of outer surface 23 of cantilever 
element. Inner surface 25 of ramp element 24 has a longer 
axial length than axial length 52 of outer surface 27 of ramp 
element 24. 

[0026] In one embodiment, the axial length of inner surface 
21 of cantilever element 22 is substantially equal to axial 
length 52 of outer surface 27 of ramp element 24. In another 
embodiment, inner surface 21 of cantilever element 22 has a 
greater axial length compared to axial length 52 of outer 
surface 27 of ramp element 24. In still another embodiment, 
the axial length of inner surface 21 of cantilever element 22 
has a shorter axial length compared to axial length 52 of outer 
surface 27 of ramp element 24. 
[0027] Moreover, cantilever element 22 and ramp element 
24 may be substantially the same shape and siZe. In one 
particular embodiment, outer surface 23 of cantilever element 
22 has a greater axial length 50 than axial length 52 of outer 
surface 27 of ramp element 24. In another particular embodi 
ment, outer surface 23 of cantilever element 22 may be 
shorter along its axial length 50 than axial length 52 of outer 
surface 27 of ramp element 24. In still another embodiment, 
cantilever element 22 has a larger volume than ramp element 
24. Alternatively, in yet another embodiment, ramp element 
24 has a larger volume than cantilever element 22. 
[0028] In the embodiment shoWn in FIG. 2, cantilever ele 
ment 22 may include angled bevels 55, 56 disposed at the 
upper and loWer ends, respectively, of cantilever element 22. 
Additionally, ramp element 24 may include angled bevels 57, 
58 disposed at the upper and loWer ends, respectively, of ramp 
element 24. Angled bevels 55, 56 and 57, 58 assist in the 
assembly of packing element system 20. 
[0029] Additionally, cantilever element 22 and ramp ele 
ment 24 may be formed of any material knoWn by persons of 
ordinary skill in the art such as elastomers, rubbers, polymers, 
or ther'moplastics. Preferably, both cantilever element 22 and 
ramp element 24 are formed of 95 durometer Nitrile. Addi 
tionally, cantilever element 22 and ramp element 24 may have 
any shape desired or necessary to provide the requisite com 
pression, deformation, or “extrusion” to form the seal With 
inner Wall surface 40 of casing 42. As shoWn in FIGS. 2-3, in 
a preferred embodiment, both cantilever element 22 and ramp 
element 24 are formed into the shape of a sleeve. 

[0030] Angle 34 is less than 90 degrees because ifangle 34 
is 90 degrees, ramp element 24 Will be unable to Wedge under 
cantilever element 22 to force cantilever element 22 into inner 
Wall surface 40 of casing 42. Preferably, angle 34 is greater 
than 45 degrees because When the angle is equal to or less than 
45 degrees, the setting stroke required to move packing ele 
ment system 20 from its run-in position (FIG. 2) to its set 
position (FIG. 3) in increased. As a result, a longer tool is 
required. Also, When angle 34 is less than 45 degrees, the 
radial force to create the seal With inner Wall surface 40 of 
casing 42 is less effective. In other Words, having angle 34 
greater than 45 degrees provides a more effective seal com 
pared to packing element systems 20 having angle 34 less 
than 45 degrees. Thus, by having angle 34 greater than 45 
degrees, the stroke length required to move packing element 
system 20 from the run-in position (FIG. 2) to the set position 
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(FIG. 3) is reduced and, therefore, the likelihood of over 
extrusion is reduced. In a preferred embodiment, angle 34 is 
in the range from 45 degrees to 60 degrees and, in a particu 
larly preferred embodiment, angle 34 is 50 degrees (shoWn in 
FIG. 2). 
[0031] In addition to interface 32, cantilever element 22 is 
adjacent to, and interfaces With, upper support member 26, 
and ramp element 24 is adjacent to, and interfaces With, loWer 
support member 28. It is to be understood, hoWever, that the 
location of cantilever element 22 and ramp element 24 may be 
reversed. Thus, cantilever element 22 may be adjacent to, and 
interface With, loWer support member 28, and ramp element 
24 may be adjacent to, and interface With, upper support 
member 26. 
[0032] Upper support member 26 and loWer support mem 
ber 28 may be any shape desired or necessary to provide 
transference of an axial load on cantilever element 22 and 
ramp element 24. As shoWn in FIGS. 2-3, both upper support 
member 26 and loWer support member 28 are cones. In other 
embodiments, only one of upper support member 26 or loWer 
support member 28 is a cone. In still other embodiments, one 
or both of upper support member 26 and/or loWer support 
member 28 are rectangular-shaped cross sections. In still 
another embodiment, discussed in greater detail beloW, one or 
upper support member 26 or loWer support member 28 is 
rectangular-shaped and the other of upper support member 26 
or loWer support member 28 is a piston-shaped sleeve. 
[0033] Upper support member 26 and loWer support mem 
ber 28 are slidable relative to each other. Preferably, one of 
upper support member 26 or loWer support member 28 is 
?xed to mandrel 30 against movement. The interface betWeen 
upper support member 26 and cantilever element 22 is a ?at 
surface perpendicular to the axis of mandrel 30. The interface 
betWeen loWer support member 28 and ramp element 24 is 
also a ?at surface perpendicular to the axis of mandrel 30. 
[0034] Upper support member 26 and loWer support mem 
ber 28 are rigid members formed from any material knoWn by 
persons of ordinary skill in art, including, but not limited to, 
glass or carbon reinforced phenolic or metals such as steel. In 
embodiments in Which the axial load is applied in only one 
direction, one of the upper support member 26 or loWer sup 
port member 28 may be formed of a material that is less strong 
than the material used to form the cone that is directly receiv 
ing the axial load. 
[0035] After packing element system 20 is disposed Within 
a Wellbore at the desired depth and location, packing element 
system 20 is actuated in the same manner as any other packer 
or packing element system knoWn to persons of ordinary skill 
in the art, such as by applying a force to upper support mem 
ber 26 axially in the direction of the arroW in FIG. 3 While 
loWer support member 28 is stationary. Such axial load may 
also be applied in the opposite direction of the arroW in FIG. 
3 on loWer support member 26 While upper support member 
26 is stationary or in both directions to both upper support 
member 26 and loWer support member 28 With neither upper 
support member 26 nor loWer support member 28 being sta 
tionary. 
[0036] When an axial load is applied to upper support 
member 26 and cantilever element 22, ramp element 24 
Wedges under cantilever element 22 and forces it outWard 
toWard inner Wall surface 40 of casing 42. As mentioned 
above, ramp element 24 and cantilever element 22 slide rela 
tive to each other along interface 32. As axial force increases, 
both cantilever element 22 and ramp element 24 are forced 
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outward toward inner Wall surface 40 of casing 42 until both 
cantilever element 22 and ramp element 24 form a seal against 
inner Wall surface 40 (FIG. 3). The distance 44 betWeen inner 
Wall surface 40 of casing 42 and upper and loWer support 
members 26, 28 is referred to as the extrusion gap 44. 

[0037] After setting, cantilever element 22 is disposed at 
angle 36 relative to ramp element 24. Preferably, angle 36 is 
the equal to, or substantially identical to, angle 34. In other 
Words, as packing element system 20 is moved from its run-in 
position (FIG. 2) to its set position (FIG. 3) angle 34 does not 
substantially change. Therefore, if angle 34 at run-in is 48 
degrees, angle 36 at setting is substantially equal to 48 
degrees. As mentioned above, in a particular preferred 
embodiment, angle 34 is 50 degrees and, thus, angle 36 is also 
50 degrees or substantially equal to 50 degrees. The term 
“substantially equal” is used herein to mean that the measure 
ment of angle 36 is Within 5% of the measurement of angle 34. 
[0038] As a result of placing cantilever element 22 at angle 
34 relative to ramp element 24, a signi?cant portion of the 
applied axial load used to extrude cantilever element 22 and 
ramp element 24 is transformed into a radial force because a 
component of the axial force Will be normal to the conical 
interface 32. This radial force compresses, deforms, or 
“extrudes” cantilever element 22 and ramp element 24 out 
Ward to inner Wall surface 40 of casing 42. A seal is then 
established through outer surface 23 of cantilever element 22 
With inner Wall surface 40. A seal is also established at inter 
face 32 betWeen cantilever element 22 and ramp element 24, 
and betWeen mandrel 30 and inner surface 21 of cantilever 
element 22. Inner surface 25 of ramp element 24 also forms a 
seal With mandrel 30. The additional axial load not trans 
formed into a radial force squeeZes ramp element 24 causing 
it to bulge or extrude outWard and seal against inner Wall 
surface 40 of casing 42. This seal creates a ?rst barrier from 
Wellbore pressure. A second barrier is created by outer sur 
face 23 of cantilever element 22 against inner Wall 40 of 
casing 42. Any extrusion seen in packing element system 20 
is experienced in ramp element 24 on the non-sealing end 29, 
Which is the exposed loWer surface of ramp element 24. After 
setting of packing element system 20, angle 36 of interface 32 
betWeen cantilever element 22 and ramp element 24 is sub 
stantially equal to angle 34 of interface 32 during run-in. 
[0039] It has been discovered that by placing cantilever 
element 22 relative to ramp element 24 at angle 34 greater 
than 45 degrees, and more preferably in the range from 45 
degrees to 60 degrees, packing element system 20 provides a 
seal against inner Wall surface 40 of casing 42 Without failing 
at temperatures, pressures, and elapsed time in the ranges 
equal to prior packing element systems having a back-up 
component 15 (FIG. 1). For example, in a particularly pre 
ferred embodiment in Which angle 34 is 50 degrees and axial 
length 50 of outer surface 23 of cantilever element 22 Was 
longer than axial length 52 of outer surface 27 of ramp 24, a 
seal Was formed along outer surface 23 of cantilever element 
22 against inner Wall surface 40 of casing 42. This seal held 
Without failing at temperature, pressure, and elapsed time of 
325° F., 10,000 PSI, and 17 hours, respectively. Thus, packing 
element systems 20 constructed in accordance With the teach 
ings herein can obtain the same temperature and pressure 
ratings as prior packing element systems having a back-up 
component. 
[0040] Referring noW to FIGS. 4-5, in another embodi 
ment, packing element system 60 comprises mandrel 30 hav 
ing disposed thereon upper and loWer support members 26, 
28, upper and loWer ramp elements 62, 64 With cantilever 
element 66 disposed in betWeen upper ramp element 62 and 
loWer ramp element 64. Cantilever element 66, thus, has 
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upper interface 68 and loWer interface 70 de?ning relative to 
the axis of mandrel 30 upper angle 72 and loWer angle 74, 
respectively. Upper and loWer angles 72, 74 are both less than 
90 degrees, are both preferably in the range from 40 degrees 
to 60 degrees, are both more preferably greater than 45 
degrees and most preferably 50 degrees. Additionally, 
although upper angle 72 is not required to be equal to loWer 
angle 74, and vice versa, preferably, upper angle 72 is equal to 
loWer angle 74. Other than the addition of a second ramp 
element, packing element system 60 operates in the same 
manner as packing element system 20 shoWn in FIGS. 2-3 and 
discussed above. 

[0041] As shoWn in FIG. 5, upper and loWer angles 72 and 
74 remain substantially the same When packing element sys 
tem 60 is moved from its run-in position (FIG. 4) to its set 
position (FIG. 5). HoWever, it is to be understood that upper 
and loWer angles 72, 74 do not alWays stay substantially the 
same When packing element system 60 is moved from its 
run-in position (FIG. 4) to its set position (FIG. 5). For 
example, in some embodiments, upper and loWer angles 72, 
74 become curved by upper and loWer ramp elements 62, 64 
Wedging under cantilever element 66. 

[0042] As illustrated in FIGS. 6-7, in another embodiment, 
packing element system 100 comprises mandrel 130 having 
disposed thereon upper and loWer support members 126, 128, 
cantilever element 122, and ramp element 124 disposed in 
betWeen upper and loWer support members 126, 128. Upper 
support member 126 is a top sub sealingly engaged to an 
upper member 131 of mandrel 130. Thus, upper support 
member 126 is stationary. 
[0043] LoWer support member 128 is a piston 129 slidingly 
engaged With mandrel 130. Piston 129 may be any piston 
knoWn to persons of ordinary skill in the art. As shoWn in 
FIGS. 6-7, piston 129 is formed from tWo members that form 
chambers betWeen the tWo members and mandrel 130 so that 
high and loW pressures Within the chambers provide the 
means for movement of piston along mandrel 130. 
[0044] Like the embodiment shoWn in FIGS. 2-3, cantile 
ver element 122 and ramp element 124 have interface 132 
de?ning relative to the axis of mandrel 30 angle 34. Angle 34 
is less than 90 degrees, preferably in the range from 40 
degrees to 60 degrees, more preferably greater than 45 
degrees and most preferably 50 degrees. Other than the dif 
fering shape of upper supporting member 126 and loWer 
supporting member 128, packing element system 100 oper 
ates in the same manner as packing element system 20 shoWn 
in FIGS. 2-3 and discussed above. 
[0045] It is to be understood that the invention is not limited 
to the exact details of construction, operation, exact materials, 
or embodiments shoWn and described, as modi?cations and 
equivalents Will be apparent to one skilled in the art. For 
example, in certain embodiments, a stiff ring, not effected by 
high temperatures and pressures, may be placed betWeen 
cantilever element 22 and ramp element 24 to facilitate main 
taining angle 34 at Which cantilever 22 and ramp element 24 
are placed in the run-in position (FIG. 2) and, thus, substan 
tially equal to angle 36 at Which cantilever element 22 and 
ramp element 24 interface in the set position (FIG. 1). Addi 
tionally, cantilever element 22 may be disposed beloW ramp 
element 24 so that cantilever element 22 is adjacent to, and 
interfaces With, loWer cone 28 instead of upper cone 26 (as 
shoWn in FIGS. 2-3) and ramp element is adjacent to, and 
interfaces With, upper cone 26 instead of loWer cone 28 (as 
shoWn in FIGS. 2-3). Accordingly, the invention is therefore 
to be limited only by the scope of the appended claims. 
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What is claimed is: 
1. A packing element system for a Well tool comprising: 
a mandrel; 
rigid upper and lower supporting members disposed on the 

mandrel; and 
an annular deformable cantilever element and an annular 

deformable ramp element disposed adjacent one another 
on the mandrel betWeen the upper and loWer supporting 
members, 
Wherein the annular deformable cantilever element and 

the annular deformable ramp element have a conical 
interface betWeen them, the interface forming an 
angle less than 90 degrees relative to an axis of the 
mandrel. 

2. The packing element system of claim 1, Wherein the 
angle is in the range from 40 degrees to 60 degrees. 

3. The packing element system of claim 1, Wherein the 
angle is greater than 45 degrees. 

4. The packing element system of claim 1, Wherein the 
annular deformable cantilever element has an outer surface 
having an axial length that is longer than an axial length of an 
outer surface of the annular deformable ramp element. 

5. The packing element system of claim 1, Wherein the 
annular deformable cantilever element has a supporting 
member interface, at least a portion of Which is perpendicular 
to the axis of the mandrel. 

6. The packing element system of claim 1, Wherein the 
annular deformable ramp element With an axial length of an 
inner surface that is longer than an axial length of an inner 
surface of the annular deformable cantilever element. 

7. The packing element system of claim 1, Wherein the 
annular deformable ramp element has a supporting member 
interface, at least a portion of Which is perpendicular to the 
axis of the mandrel. 

8. The packing element system of claim 1, Wherein the 
annular deformable cantilever element includes an inner sur 
face in contact With the mandrel and a bevel at at least one end 
of the inner surface. 

9. The packing element system of claim 8, Wherein the 
inner surface of the annular deformable cantilever element 
has a bevel at each end of the inner surface. 

10. The packing element system of claim 1, Wherein the 
annular deformable ramp element includes an inner surface in 
contact With the mandrel and a bevel at at least one end of the 
inner surface. 

11. The packing element system of claim 8, Wherein the 
inner surface of the annular deformable ramp element has a 
bevel at each end of the inner surface. 

12. The packing element system of claim 1, Wherein one of 
the upper supporting member or the loWer supporting mem 
ber is stationary relative to the mandrel. 

13. The packing element system of claim 1, Wherein both 
the upper supporting member and the loWer supporting mem 
ber are slidingly engaged With the mandrel. 

14. The packing element system of claim 1, further com 
prising a second annular deformable ramp element, 

Wherein the annular deformable cantilever element is dis 
posed betWeen said ?rst mentioned annular deformable 
ramp element and the second annular deformable ramp 
element, 

Wherein the annular deformable cantilever element and the 
second annular deformable ramp element have a second 
conical interface betWeen them, the second conical 
interface forming a second angle less than 90 degrees 
relative to an axis of the mandrel. 

15. The packing element system of claim 1, Wherein the 
upper supporting member and the loWer supporting member 
are both cones. 
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16. The packing element of claim 1, Wherein at least one of 
the upper supporting member or the loWer supporting mem 
ber is formed of a metal. 

17. The packing element of claim 1, Wherein one of the 
supporting members comprises a piston located Within a cyl 
inder and mounted to the mandrel for relative axial move 
ment. 

18. A packing element system for sealing a Well tool 
against an outer tubular member, the packing element system 
comprising: 

a mandrel having disposed thereon an upper supporting 
member and a loWer supporting member, one of the 
supporting members being movable toWard the other 
supporting member; 

a cantilever element and a ramp element disposed betWeen 
the upper and loWer supporting members, each of the 
cantilever element and the ramp element having cylin 
drical inner and outer diameters, a supporting member 
end that interfaces With one of the supporting members, 
and a conical end, the conical ends interfacing With each 
other and de?ning a conical angle relative to an axis of 
the mandrel; and 

the cantilever element and the ramp element each being 
formed of a deformable material so that axial movement 
of one of the supporting members toWard a set position 
extrudes both the cantilever element and the ramp ele 
ment into sealing contact With the outer tubular member. 

19. The packing element system of claim 18, Wherein at 
least a portion of each of the supporting member ends of the 
cantilever element and the ramp element is perpendicular to 
the axis of the mandrel. 

20. The packing element system of claim 18, further com 
prising a second ramp element, 

Wherein the cantilever element is disposed betWeen said 
?rst mentioned ramp element and the second ramp ele 
ment, 

Wherein the cantilever element and the second ramp ele 
ment have a second conical interface betWeen them, the 
second conical interface forming a second angle less 
than 90 degrees relative to an axis of the mandrel. 

21 . A method of sealing a Wellbore, the method comprising 
the steps of: 

(a) running a string having a packing element system 
attached thereto into a bore of a Wellbore having a Well 
bore casing, the packing element system having a can 
tilever element and a ramp element disposed along a 
mandrel having an axis, Wherein the cantilever element 
is disposed against the ramp element to provide an inter 
face betWeen the cantilever element and the ramp ele 
ment, the interface forming an angle less than 90 
degrees; 

(b) applying an axial load to force the cantilever element 
and the ramp element against each other, causing the 
ramp element to Wedge under the cantilever element and 
force the cantilever element radially outWard into seal 
ing engagement With the Wellbore casing; and 

(c) continuing to apply the axial load causing the ramp 
element to move radially outWard into sealing engage 
ment With the Wellbore casing. 

22. The method of claim 21, Wherein the cantilever element 
and the ramp element are formed of elastomeric materials. 

23. The method of claim 21, Wherein the angle is in the 
range from 40 degrees to 60 degrees. 

24. The method of claim 21, Wherein the angle is greater 
than 45 degrees. 


