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WELLPACKERS 

BACKGROUND 

1. Field 

The present disclosure relates to well drilling and exploration, more specifically to well 

packers.  

2. Description of Related Art 

Certain well packers are used to create gas tight seals, e.g., in between sections of 

production casing. Traditional designs of packers can utilize a compression seal to squeeze and 

deform the seal outwardly. Certain designs utilize a single prop element which wedges under a 

portion of the sealing element to force the seal outward. The benefits of the single prop element 

are limited to one side of the packer. Consequently pressure reversals from one side to the other 

of the sealing element result in some loss of energy stored in the seal.  

Such conventional methods and systems have generally been considered satisfactory for 

their intended purpose. However, there is still a need in the art for improved well packers. The 

present disclosure provides a solution for this need.  

1



1A 

It is an object of the invention to address at least one shortcoming of the prior art.  

Summary of invention 

In one aspect of the invention there is provided a packer for wells, comprising: 

a body having a tubular shape; 

a sealing element having an upward end and a downward end and disposed around the 

body; 

a first prop upward of the sealing element; and 

a second prop downward of the sealing element, wherein the first prop is configured to 

wedge under the upward end of the sealing element and the second prop is configured to wedge 

under the downward end of the sealing element to push the sealing element outward at both the 

upward end and the downward end, wherein the second prop is movable relative to the body to 

slide upward and wedge under the downward end of the sealing element; and 

a lower cover sleeve slidably disposed around the second prop and including a lower 

pushing face configured to push the sealing element upward to wedge the first prop under the 

upward end of the sealing element.  

In another aspect of the invention there is provided a method for setting a well packer, 

comprising: 

propping an upward portion of a sealing element via a first prop upward of the upward 

portion of the sealing element to create a first propped seal point; 

propping a downward portion of the sealing element via a second prop downward of the 

downward portion of the sealing element to create a second propped seal point, wherein the first 

prop is configured to wedge under the upward portion of the sealing element and the second 

prop is configured to wedge under the downward portion of the sealing element to push the 

sealing element outward at both the upward portion and the downward portion; and 

pushing the sealing element upward to wedge the first prop under the upward portion of 

the sealing element via a pushing face of a lower cover sleeve slidably disposed around the 

second prop.



1B 

In a further aspect of the invention there is provided a packer for wells, comprising: 

a body having a tubular shape; 

a sealing element having an upward end and a downward end and disposed around the 

body; 

a first prop upward of the sealing element; and 

a second prop downward of the sealing element, wherein the first prop is configured to 

wedge under the upward end of the sealing element and the second prop is configured to wedge 

under the downward end of the sealing element to push the sealing element outward at both the 

upward end and the downward end, wherein the second prop is movable relative to the body to 

slide upward and wedge under the downward end of the sealing element; and 

a lower cover sleeve slidably disposed around the second prop and including a lower 

pushing face configured to push the sealing element upward to wedge the first prop under the 

upward end of the sealing element.
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BRIEF DESCRIPTION OF THE DRAWINGS 

So that those skilled in the art to which the subject disclosure appertains will readily 

understand how to make and use the devices and methods of the subject disclosure without 

undue experimentation, embodiments thereof will be described in detail herein below with 

reference to certain figures, wherein: 

Fig. 1A is a cross-sectional elevation view of an embodiment of a packer in accordance 

with this disclosure, shown in a retracted state; 

Fig. 1B is a cross-sectional elevation view of the packer of Fig. 1A, shown in a partially 

deployed state wherein the sealing element is pushed up on the upper prop; 

Fig. 1C is a cross-sectional elevation view of the packer of Fig. 1A, shown in a fully 

deployed state wherein the lower prop is wedged under the sealing element; 

Fig. 2A is a cross-sectional elevation view of an embodiment of a packer in accordance 

with this disclosure, shown in a retracted state; and 

Fig. 2B is a cross-sectional elevation view of the packer of Fig. 1A, shown in a deployed 

state wherein the upper prop is wedged under the upper sealing element and the lower prop is 

wedged under the lower sealing element, wherein the middle sealing element is compressed 

between the upper and lower props.  

AM 56924310.1 2
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DETAILED DESCRIPTION 

Reference will now be made to the drawings wherein like reference numerals identify 

similar structural features or aspects of the subject disclosure. For purposes of explanation and 

illustration, and not limitation, an illustrative view of an embodiment of a packer in accordance 

with the disclosure is shown in Fig. 1A and is designated generally by reference character 100.  

Other embodiments and/or aspects of this disclosure are shown in Figs. 1B and 1C-2B. For 

convenience, "upward" and "upper" refer generally to the left side of the figures while 

"downward" and "lower" refer generally to the right side. Embodiments of the systems and 

methods described herein can be used to more effectively seal zones of a wellbore by providing a 

packer that uses two props (e.g., a fixed prop and a movable prop), to seal off the wellbore.  

Referring to Fig. 1A, a packer 100 for wells (e.g., wellbore 102 or casing thereof) can 

include a body 101 having a tubular shape, a sealing element 103 having an upward end 103a 

and a downward end 103b and disposed around the body 101. The packer 100 also includes a 

fixed first prop 105 formed on the body 101 upward of the sealing element 103 and a movable 

second prop 107 mounted on the body 101 downward of the sealing element 103. The second 

prop 107 can slide toward the first prop 105 when the packer 100 is actuated to push the sealing 

element 103 onto the first prop 105. This causes the first prop 105 to wedge under the upward 

end 103a of the sealing element 103 as shown in Fig. 1B. The sliding of the second prop 107 

also causes it to wedge under the downward end 103b of the sealing element 103 to push the 

sealing element 103 outward (i.e., radially toward the wellbore 102 or casing thereof). This 

provides significantly improved sealing for the well in that the sealing element 103 is propped or 

pressed against the well at both the upward end 103a and the downward end 103b as shown in 

Fig. 1C. For example, in some embodiments the first and second props 105, 107 can be ramp 
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shaped or sloping toward the sealing element 103 to facilitate wedging under the upward end 

103a downward end 103b of the sealing element 103.  

As shown, the first prop 105 can be formed as part of the body 101 or otherwise fixed 

relative to the body in certain embodiments, while the second prop 107 can be movable relative 

to the body 101 to slide upward and wedge under the sealing element 103. One having ordinary 

skill in the art appreciates that the second prop 107 and the first prop 105 can also be reversed in 

function as described herein. For example, it is contemplated that the first prop 105 can move 

relative to the body 101 and the second prop 107 is formed as part of the body 101 (or otherwise 

fixed relative to the body). In either case, having dual props allows the sealing element 103 to 

provide greater sealing pressure compared to single prop packers for substantially the same 

amount of setting or actuating force as single prop packers.  

In certain embodiments, referring to Fig. 1B, the second prop 107 can be configured (i.e., 

sized, shaped, positioned, and/or connected) to push the sealing element 103 up onto the first 

prop 105 when wedging under the sealing element 103. For example, the second prop 107 can 

be connected (e.g., pinned) to the body 101 or any other suitable fixed member and then a 

pressure or other force can be applied to the packer 100 to remove the connection (e.g., shear the 

pin) fixing the second prop 107 relative to the body 101.  

In certain embodiments, the packer 100 can include a lower cover sleeve 111 that is 

slidably disposed around the second prop 107. The lower cover sleeve 111 can have a lower 

pushing face 111a configured to push the sealing element 103 upward to wedge the first prop 

105 under the upward end of the sealing element 103. In this regard, the lower cover sleeve 111 

and/or the second prop 107 can be breakably pinned together and work in conjunction to force 

the sealing element 103 upward before the second prop 107 wedges under the sealing element 
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103. As shown in Fig. 1B, the lower cover sleeve 111 prevents the second prop 107 from 

wedging underneath the sealing element 103 while the lower cover sleeve 111 is pinned to the 

second prop 107.  

In certain embodiments, the packer 100 can include an upper cover sleeve 113 slidably 

disposed around the first prop 105. The upper cover sleeve 113 can include an upper pushing 

face 113a (see Fig. 1B) configured to limit upward movement of the sealing element 103 after 

the first prop 105 is wedged under the upper end 103a of the sealing element 103, as shown in 

Fig. 1B.  

Referring to Fig. 1C, after the sealing element 103 is pushed up on the first prop 105, 

continued force can shear the connection (e.g., a pin) fixing the lower cover sleeve 111 to the 

second prop 107. The second prop 107 can then move upward and under the downward end 

103a of the sealing element 103. Any other suitable sequence of events and/or other packer 

components are contemplated herein to be used with packer 100.  

In certain embodiments, e.g., as shown in Fig. 2A, a packer 200 for a well includes a 

body 201 having a tubular shape and dual props where both props are movable. In such an 

embodiment, there can be multiple sealing elements, e.g., an upper sealing element 203a, a 

middle sealing element 203b, and a lower sealing element 203c disposed around the body 201.  

A first prop 205 is disposed upward of the middle sealing element 203b and downward of the 

upper sealing element 203a. A second prop 207 is disposed downward of the middle sealing 

203b element and upward of the lower sealing element 203c.  

The lower sealing element 203c can slide toward the upper sealing element 203a when 

the packer 200 is actuated, pushing the first prop 205 to wedge under the upper sealing element 

203a to thereby push the upper sealing element 203a outward (i.e., toward wellbore 202). The 
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actuation of the packer also pushes the second prop 207 to wedge under the lower sealing 

element 203c to thereby push the lower sealing element 203c outward. This can be seen in Fig.  

2B.  

Referring still to Fig. 2B, one or both of the first and second props 205, 207 can compress 

the middle sealing element 203b to outwardly expand the middle sealing element 203b. For 

example, the first prop 205 can include a flat downward surface 205a. The second prop 207 can 

include a flat upward surface 207a. Actuation of the packer 200 moves the first and second 

props 205, 207 toward each other, causing the flat downward surface 205a and the flat upward 

surface 207a to compress the middle sealing element 203b to outwardly expand the middle 

sealing element 203b.  

The packer 200 can include an upper anti-extrusion ring, indicated generally at 209, 

disposed adjacent and upward of the upper sealing element 203a and configured to resist and/or 

prevent upper axial extrusion of the upper sealing element 203a. In certain embodiments, the 

packer 200 can include a lower anti-extrusion ring, indicated generally at 211, disposed adjacent 

and downward of the lower sealing element 203c and configured to resist and/or prevent lower 

axial extrusion of the lower sealing element 203c. The upper and/or lower anti-extrusion ring 

209, 211 can have any suitable design and can include or be composed of, for example, polyether 

ether ketone (PEEK), polytetrafluoroethylene (e.g., TEFLON), a perfluoroelastomer (e.g., 

KALREZ), a metal, and/or any other suitable rigid or semi-rigid material as appreciated by those 

skilled in the art.  

In certain embodiments, the first and/or second prop 205, 207 can include or be 

composed of a metal and/or any other suitable material. The sealing elements 203a, 203b, 203c 
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(and 103 from FIG. 1A) can include or be composed of an elastic material and/or any other 

suitable material.  

The packer 200 can include an upper and/or lower backup ring, indicated generally at 213, 

215, disposed outwardly adjacent the upper sealing element 203a and/or lower sealing element 

203c, respectively. The upper and/or lower backup ring 213, 215 are generally known in the art 

may include or be composed of at least one of Teflon or wire mesh and/or any other suitable 

material. The upper and lower backup rings 213, 215, if utilized, are configured to support and 

contain the pushed and hence energized upper and lower sealing element 203a, 203c and to form 

an anti-extrusion barrier between the wellbore 202 and the body 201.  

In certain embodiments, the packer 200 can include an upper and/or lower support shoe 

217, 219 disposed outwardly adjacent the upper and/or lower backup ring 213, 215, respectively.  

In certain embodiments, the upper and/or lower support shoe 217, 219 can include or be 

composed of metal and/or any other suitable material. The upper and lower support shoes 217, 

219, if utilized, are used to support and contain the energized upper and lower sealing element 

203a, 203c and to form an anti-extrusion barrier between the wellbore 202 and the body 201.  

In certain embodiments where backup rings 213, 215 are used in conjunction with the 

support shoes 217, 219, the backup rings 213, 215 can be made of a material that is more easily 

deployed/deformed than, e.g., Teflon or wire meshing. When the sealing element pushes against 

backup rings 213, 215 (e.g., due to the increased temperature of a high temperature/pressure 

environment) during the setting process, the backup rings will deploy/deform from being pushed 

by the energized sealing element 203a, 203c to deploy and/or change the shape of the support 

rings 217 and 219.  
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The packer 200 can include a lower cone 225 slidably disposed around the body 201 and 

a lower slip 227. In certain embodiments, the lower cone 225 can include or have a ramp shape 

on an outer diameter thereof. As shown in Fig. 2A, the lower cone 225 can be breakably pinned 

to be fixed relative to the body 201 until a suitable shearing force is applied. When a suitable 

shearing force is applied (e.g., via lower actuator 229 or any other suitable force), the lower cone 

225 can move upward to push (e.g., via lower pushing surface 225a) against the lower sealing 

element 203c, the lower anti-extrusion ring 211, or any other suitable component.  

Also as shown, the lower slip 227 can be configured to move upward relative to the lower 

cone 225 to be outwardly deployed via any suitable application of force (e.g., via lower actuator 

229). It is appreciated by those with ordinary skilled in the art that the lower slip 227 can be 

pushed up over the lower cone 225 by the lower actuator 229 before or while the lower actuator 

229 pushes on the lower cone 225 to deploy the lower slip 227 to fix the packer 200 within the 

well. Regardless, the lower actuator 229 can advance upward and apply force to the lower cone 

225 and the components upward of the lower cone 225 through the lower cone 225.  

The packer 200 can include an upper cone 221 slidably disposed around the body 201 

and an upper slip 223. In certain embodiments, the upper cone 221 can include or have a ramp 

shape on an outer diameter thereof. As shown in Fig. 2A, the upper cone 221 can be breakably 

pinned to be fixed relative to the body 201 until a suitable shearing force is applied (e.g., via 

lower actuator 229 or any other suitable force). When a suitable shearing force is applied (e.g., 

via lower actuator 229 or any other suitable force), the upper cone 221 can move upward to 

outwardly deploy the upper slip 223 to grip the wellbore and/or well casing, as shown in Fig. 2B.  

The upper cone 221 can include an upper pushing face 221a configured to limit upward 

movement of the upper sealing element 203a and/or any other associated component. For 
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example, as the sealing elements 203a, 203b, 203c and props 205, 207 are pushed upward by the 

pushing face 225a of the lower cone 225, the upper sealing element 203a (and/or the upper 

backup ring 213/support shoe 217) can push against pushing face 221a of the upper cone 221 to 

shear the connection between the upper cone 221 and the body 201 and push the upper cone 221 

upward to deploy the upward slip 223. As shown in Fig. 2B, after the upper cone 221 has fully 

deployed the upper slip 223, the upper cone 221 can be prevented from moving further upward, 

thereby blocking (with pushing face 221a) further upward movement of the sealing elements 

203a, 203b, 203c and props 205, 207, and/or other associated components (e.g., backup ring 213, 

215 and/or support shoes 217, 219).  

This resistance to further upward motion causes the sealing elements 203a, 203b, 203c 

and props 205, 207 to compress together between the upper cone 221 and the lower cone 225.  

As a result, the upper prop 205 is pushed to wedge under the upper sealing element 203a and the 

lower sealing element 203c is pushed up onto the lower prop 207. This creates a double-propped 

seal which can maintain a gas tight seal in conditions where pressure is applied to either side of 

the packer and/or pressure reversals occur.  

Additionally, the middle sealing element 203b can be compressed between the upper 

prop 205 and the lower prop 207 to deform the middle sealing element outward. This can 

provide an additional seal. However, it is contemplated that the middle seal 203b need not be 

included and that the upper and lower props 205, 207 can be formed or joined together or 

otherwise contact each other in any other suitable manner.  

While the packers 100, 200 as described above include only a single sealing assembly, it 

is contemplated that any number of sealing assembly (e.g., sealing elements and props) can be 

included on a single packer 100, 200. It is contemplated that any suitable actuation scheme to 
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actuate the packer between the sealed and unsealed state can be employed as is appreciated by 

those skilled in the art (e.g., hydraulic actuation, electrical actuation, mechanical actuation).  

In accordance with an aspect of this disclosure, a method for setting a well packer can 

include propping an upward sealing element or an upward portion of a single sealing element to 

create a first propped seal point and propping a downward sealing element or a downward 

portion of the single sealing element to create a second propped seal point.  

As described hereinabove, dual propped sealing elements create more stored element 

pressure for a given amount of setting force than the conventional element system (e.g., by 

reducing a contact area of the seal). In this regard, a seal can be set with higher sealing pressure 

or a seal can be fully set at traditional sealing pressures with less applied setting force.  

ASPECTS 

In accordance with at least one aspect of this disclosure, a packer for wells can include a 

body having a tubular shape, a sealing element having an upward end and a downward end and 

disposed around the body. The packer also includes a first prop upward of the sealing element, 

and a second prop downward of the sealing element. The first prop is configured to wedge under 

the upward end of the sealing element and the second prop is configured to wedge under the 

downward end of the sealing element to push the sealing element outward at both the upward 

end and the downward end.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

first prop can be formed as part of the body.  

AM 56924310.1 10
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In accordance with any embodiment or combination of embodiments disclosed above, the 

second prop can be movable relative to the body to slide upward and wedge under the sealing 

element.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

second prop can be configured to push the sealing element up onto the first prop when wedging 

under the sealing element.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

packer can include a lower cover sleeve is slidably disposed around the second prop.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

lower cover sleeve can have a lower pushing face configured to push the sealing element upward 

to wedge the first prop under the upward end of the sealing element.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

packer can include an upper cover sleeve slidably disposed around the first prop and including an 

upper pushing face configured to limit upward movement of the sealing element after the first 

prop is wedged under the upper end of the sealing element.  

In accordance with at least one aspect of this disclosure, a packer for a well includes a 

body having a tubular shape, an upper sealing element, a middle sealing element, and a lower 

sealing element disposed around the body, a first prop upward of the middle sealing element and 

downward of the upper sealing element, and a second prop downward of the middle sealing 

element and upward of the lower sealing element, wherein the first prop is configured to wedge 

under the upper sealing element to push the upper sealing element outward, wherein the second 

prop is configured to wedge under the lower sealing element to push the lower sealing element 

outward.  
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In accordance with any embodiment or combination of embodiments disclosed above, 

one or both of the first and second props can be configured to compress middle sealing element 

to outwardly expand the middle sealing element.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

first prop can include a flat downward surface.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

second prop can include a flat upward surface.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

packer can include an upper anti-extrusion ring disposed upward of the upper sealing element 

and configured to resist and/or prevent upper axial extrusion of the upper sealing element.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

packer can include a lower anti-extrusion ring disposed downward of the lower sealing element 

and configured to resist and/or prevent lower axial extrusion of the lower sealing element.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

anti-extrusion ring can include-a non-metal or metal material.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

first and/or second prop can include a metal.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

sealing element can include an elastic material.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

packer can include an upper and/or lower backup ring disposed outwardly adjacent the upper 

sealing element and/or lower sealing element, respectively.  
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In accordance with any embodiment or combination of embodiments disclosed above, the 

upper and/or lower backup ring can include at least one of Teflon, wire mesh, thermal-plastic, or 

other non-metallic material.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

packer can include an upper and/or lower support shoe disposed outwardly adjacent the upper 

and/or lower backup ring, respectively.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

upper and/or lower support shoe can include metal.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

packer can include an upper cone slidably disposed around the body and an upper slip, wherein 

the upper cone is configured move upward to outwardly deploy the upper slip.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

upper cone includes an upper pushing face configured to limit upward movement of the upper 

sealing element.  

In accordance with any embodiment or combination of embodiments disclosed above, the 

packer can include a lower cone slidably disposed around the body and a lower slip, wherein the 

lower cone is configured move upward to push against the lower sealing element or the lower 

anti-extrusion ring, wherein the lower slip is configured to move upward relative to the lower 

cone to be outwardly deployed.  

In accordance with any embodiment or combination of embodiments disclosed above, a 

method for setting a well packer can include propping an upward sealing element or an upward 

portion of a single sealing element to create a first propped seal point and propping a downward 
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sealing element or a downward portion of the single sealing element to create a second propped 

seal point.  

The methods and systems of the present disclosure, as described above and shown in the 

drawings, provide for improved well packers with superior properties including dual propped 

sealing elements. While the apparatus and methods of the subject disclosure have been shown 

and described with reference to embodiments, those skilled in the art will readily appreciate that 

changes and/or modifications may be made thereto without departing from the spirit and scope of 

the subject disclosure.  
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CLAIMS 

1. A packer for wells, comprising: 

a body having a tubular shape; 

a sealing element having an upward end and a downward end and disposed around the 

body; 

a first prop upward of the sealing element; and 

a second prop downward of the sealing element, wherein the first prop is configured to 

wedge under the upward end of the sealing element and the second prop is configured to wedge 

under the downward end of the sealing element to push the sealing element outward at both the 

upward end and the downward end, wherein the second prop is movable relative to the body to 

slide upward and wedge under the downward end of the sealing element; and 

a lower cover sleeve slidably disposed around the second prop and including a lower 

pushing face configured to push the sealing element upward to wedge the first prop under the 

upward end of the sealing element.  

2. The packer of claim 1, wherein the first prop is formed as part of the body.  

3. The packer of claims 1 or 2, wherein the second prop is configured to push the sealing 

element up onto the first prop when wedging under the downward end of the sealing element.  

4. The packer of any one of the preceding claims, further comprising an upper cover sleeve 

slidably disposed around the first prop and including an upper pushing face configured to limit 

upward movement of the sealing element after the first prop is wedged under the upward end of 

the sealing element.  

5. A method for setting a well packer, comprising: 

propping an upward portion of a sealing element via a first prop upward of the upward 

portion of the sealing element to create a first propped seal point; 

propping a downward portion of the sealing element via a second prop downward of the 

downward portion of the sealing element to create a second propped seal point, wherein the first 

prop is configured to wedge under the upward portion of the sealing element and the second 

prop is configured to wedge under the downward portion of the sealing element to push the 

sealing element outward at both the upward portion and the downward portion; and
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pushing the sealing element upward to wedge the first prop under the upward portion of 

the sealing element via a pushing face of a lower cover sleeve slidably disposed around the 

second prop.  

6. A packer for wells, comprising: 

a body having a tubular shape; 

a sealing element having an upward end and a downward end and disposed around the 

body; 

a first prop upward of the sealing element; and 

a second prop downward of the sealing element, wherein the first prop is configured to 

wedge under the upward end of the sealing element and the second prop is configured to wedge 

under the downward end of the sealing element to push the sealing element outward at both the 

upward end and the downward end, wherein the second prop is movable relative to the body to 

slide upward and wedge under the downward end of the sealing element; and 

a lower cover sleeve slidably disposed around the second prop and including a lower 

pushing face configured to push the sealing element upward to wedge the first prop under the 

upward end of the sealing element.  

Halliburton Energy Services, Inc.  
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