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DOWNHOLE SLEEVES AND MAGNETIC ASSEMBLIES

Background
[0001] The present disclosure relates generally to downhole sleeves and magnetic assemblies.

[0002] Magnetic assemblies of downhole measurement while drilling (MWD) and logging while
drilling (LWD) tools are sometimes adversely affected by downhole vibration. Sometimes,
magnets of magnetic assemblies are partially or entirely filled with a magnetic material having a
density that is much higher than other components of the MWD/LWD tools, which require a robust
mounting scheme. However, some mounting schemes do not account for the density/weight of the

magnetic material.
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Brief Description of the Drawings

[0003] Ilustrative embodiments of the present disclosure are described in detail below with

reference to the attached drawing figures, which are incorporated by reference herein, and wherein:

[0004] FIG. 1 illustrates a diagrammatic view of an example LWD/MWD wellbore operating

environment;

[0005] FIG.2A is a perspective view of a downhole sleeve having a plurality of protrusions around

a cylindrical housing of the downhole sleeve;

[0006] FIG. 2B is a perspective view of another downhole sleeve similar to the downhole sleeve

of FIG. 2A;

[0007] FIG. 3A is a perspective view of another downhole sleeve having an elastic body and a

plurality of cutouts extending along a curved surface of the elastic body;
[0008] FIG. 3B is anothcr downhole sleeve similar to the downhole slecve of FIG. 3A;

[0009] FIG. 4A is a cross-sectional view of a magnetic assembly having a downhole sleeve similar

to the downhole sleeve of FIG. 2A;

[0010] FIG. 4B is a cross-sectional view of another magnetic assembly having a downhole sleeve

similar to the downhole sleeve of FIG. 2B; and

[0011] FIG. 5 is a perspective view of another magnetic assembly having a downhole sleeve

similar to the downhole sleeve of FIG. 3A.

[0012] The illustrated figures are only exemplary and are not intended to assert or imply any
limitation with regard to the environment, architecture, design, or process in which different

embodiments may be implemented.



WO 2025/147261 PCT/US2024/010527

Detailed Description

[0013] In the following detailed description of the illustrative embodiments, reference is made to
the accompanying drawings that form a part hereof. These embodiments are described in sufficient
detail to enable those skilled in the art to practice the invention, and it is understood that other
embodiments may be utilized and that logical structural, mechanical, electrical, and chemical
changes may be made without departing from the spirit or scope of the invention. To avoid detail
not necessary to enable those skilled in the art to practice the embodiments described herein, the
description may omit certain information known to those skilled in the art. The following detailed
description is, therefore, not to be taken in a limiting sense, and the scope of the illustrative
embodiments is defined only by the appended claims.

[0014] The present disclosure relates to downhole sleeves and magnetic assemblies. A downhole
sleeve has a hollow cylindrical housing that is configured to slide around a downhole apparatus or
component. For example, the downhole sleeve is configured to slide around one or more magnets
or magnetic assemblies that are in turn positioned around an insert to hold the magnets or the
magnetic assemblies in place during one or more downhole operations and prevent unwanted
movement of the magnets or magnetic assemblies (e.g., due to vibration) during the downhole
operations. The downhole sleeve also has protrusions that are positioned along the cylindrical
housing, and configured to receive force/pressure/load, and transfer the force/pressure/load onto
the apparatus or component to prevent movement of the apparatus or component. In some
embodiments, the protrusions are ribs that are laterally positioned around the cylindrical housing.
In some embodiments, the protrusions are dome-shaped structures positioned around the
cylindrical housing. In some embodiments, the shape of the protrusions are rectangular, oval,
circular, or have irregular shapes. Continuing with the foregoing example, the protrusions are
configured to receive an inwardly radial force (e.g., from a collet, clamp, or another component or
apparatus configured to generate such force), and transfer the force onto the magnets or magnetic
assemblies to hold the magnets or magnetic assemblies in position. In some embodiments, the
cylindrical housing and the plurality of protrusions are formed from different materials. In some
embodiments, the cylindrical housing is formed from a material or another material that maintains
the structural integrity of the downhole sleeve, whereas the protrusions are formed from rubber or
another material that permits force to be transferred onto the magnets or the magnetic assemblies

without damaging the magnets or the magnetic assemblies.
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[0015] In some embodiments, the downhole sleeve is a component of a magnetic assembly, which
also includes a magnet or magnetic assembly. In some embodiments, the magnetic assembly also
includes a collet, or another apparatus or component configured to apply a force to the protrusions
to hold the magnet in position during downhole operations. In some embodiments, the downhole
sleeve is a component of non-magnetic assemblies and tools, including, but not limited to, non-
magnetic assemblies having similar components as the magnetic assemblies described herein,
where the downhole sleeve is utilized to hold an insert (magnetic or non-magnetic) or another type
of component in place.

[0016] In some embodiments, the downhole sleeve is a flexible sleeve having an elastic body that
stretches radially outward to secure the downhole sleeve around an insert, and apply a radially-
inward force after the downhole sleeve is secured around the insert. In that regard, the elastic body
is radially stretched outward to fit the elastic body around the insert. Once the elastic body is
positioned around the insert, clastic propertics of the clastic body apply a radially-inward force
towards the insert. In some embodiments, the insert is fitted with magnets or magnetic assemblies,
and the flexible sleeve is then positioned around the insert and the magnets and the magnetic
assemblies. In such embodiments, the elastic properties of the elastic body apply a radially-inward
force towards the magnets or magnetic assemblies to hold the magnets or magnetic assemblies in
position during downhole operations, and to prevent unwanted movement of the magnets or
magnelic assemblies (e.g., due to downhole vibrations) during the downhole operations.

[0017] The downhole sleeve also has a plurality of cutouts that extend along a curved surface of
the elastic body. In some embodiments, the cutouts have diamond or diamond-like shapes that are
configured to permit a component (e.g., magnets, magnetic assemblies, or other components)
secured by the downhole sleeve a degree of flexibility while securing the component to the insert.
In some embodiments, the cutouts form a braided structure to permit a component secured by the
downhole sleeve a degree of flexibility while securing the component to the insert. In some
embodiments, the shape and structure of the cutouts are configured to reduce a stiffness of the
downhole sleeve while restricting movement of components with respect to the insert. In some
embodiments, the shape and structure of the cutouts are configured to reduce a rigidity of the
downhole sleeve while restricting movement of components with respect to the insert. Additional
descriptions of downhole sleeves and magnetic assemblies, and methods to restrain a component

of a downhole tool are provided in the paragraphs below and are illustrated in FIGS. 1-5.
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[0018] Turning now to the figures, FIG. 1 illustrates a diagrammatic view of an exemplary
LWD/MWD wellbore operating environment 100 in which the present disclosure may be
implemented. As depicted in FIG. 1, a drilling platform 102 is equipped with a derrick 104 that
supports a hoist 106 for raising and lowering a drill string 108. The hoist 106 suspends a top drive
110 suitable for rotating the drill string 108 and lowering the drill string 108 through the well head
112. Connected to the lower end of the drill string 108 is a drill bit 114. As the drill bit 114 rotates,
the drill bit 114 creates a wellbore 116 that passes through various formations. A pump 120
circulates drilling fluid through a supply pipe 122 to top drive 110, down through the interior of
drill string 108, through orifices in drill bit 114, back to the surface via the annulus around drill
string 108, and into a retention pit 124. The drilling fluid transports cuttings from the wellbore 116
into retention pit 124 and aids in maintaining the integrity of the wellbore 116. Various materials
can be used for drilling fluid, including oil-based fluids and water-based fluids.

[0019] As depicted in FIG. 1, LWD/MWD tools (collectively “logging tools™) 126 arc integrated
into the bottom-hole assembly 125 near the drill bit 114. As the drill bit 114 extends to the wellbore
116 through the various formations, logging tools 126 collect measurements relating to various
formation properties as well as the orientation of the tool and various other drilling conditions.
[0020] In the embodiment of FIG. 1, logging tools 126 includes a magnetic assembly 128 that is
also integrated into the bottom-hole assembly 125. Magnetic assembly 128 includes a magnet and
a downhole sleeve configured to apply sufficient force to prevent undesirable movement of the
magnetic insert without overloading the magnet. More particularly, the downhole sleeve has

a cylindrical housing having a hollow interior, and a plurality of protrusions positioned around the
cylindrical housing, each protrusion configured to receive a radially-inward force applied to an
exterior surface of the respective protrusion, and transfer the radially-inward force through an
interior surface of the respective protrusion to hold the magnet in position. Additional descriptions
of similar magnetic assemblies and downhole sleeves are provided herein and are illustrated in at

least FIGS. 2-4B.

[0021] FIG. 2A is a perspective view of a downhole sleeve 200 having a plurality of protrusions
including protrusion 204 around a cylindrical housing 202 of downhole sleeve 200. In the
embodiment of FIG. 2A, the protrusions are rectangular shaped and are eventually distributed
around cylindrical housing 202. In the embodiment of FIG. 2A, cylindrical housing 202 is fitted

around another component, such as a magnet or magnetic array. In some embodiments, the
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protrusions have a different shape and/or a different distribution around cylindrical housing.
Force/pressure applied to the exterior surfaces of the protrusions including protrusion 204 are
transferred through the protrusions onto the component (such as magnet or magnetic array) to hold
the component in position during downhole operations, and to prevent unwanted movement of the
component during the downhole operations. In some embodiments, cylindrical housing 202 and
the protrusions are formed from different materials to protect the structural integrity of downhole
sleeve 200 during downhole operations while permitting sufficient transfer of force through the
protrusions (onto the component), and avoiding damage to downhole sleeve 200 is deployed to

hold in place.

[0022] FIG. 2B is a perspective view of another downhole sleeve 250 similar to downhole sleeve
200 of FIG. 2A. In the embodiment of FIG. 2B, the protrusions, including protrusion 254, are
dome-shaped structures and are eventually distributed around cylindrical housing 242. In the
embodiment of FIG. 2B, cylindrical housing 242 is fitted around another component, such as a
magnet or magnetic array. In some embodiments, the protrusions have a different shape and/or a
different distribution around cylindrical housing. Force/pressure applied to the exterior surfaces of
the protrusions, including protrusion 254, are transferred through the protrusions radially-inward
towards axis 256 and onto the component (such as magnet or magnetic array) to hold the
component in position during downhole operations, and to prevent unwanted movement of the
component during the downhole operations. In some embodiments, cylindrical housing 242 and
the protrusions are formed from different materials to protect the structural integrity of downhole
sleeve 250 during downhole operations while permitting sufficient transfer of force through the
protrusions (onto thc component), and avoiding damage to downhole slecve 250 is deployed to

hold in place.

[0023] FIG. 3A is a perspective view of another downhole sleeve 300 having an elastic body 302
and a plurality of cutouts, including cutout 304, extending along a curved surface of elastic body
302. In the embodiment of FIG. 3A, elastic body 302 stretches radially outward when elastic body
302 is positioned around a component (e.g., magnet, magnetic array, etc.) to position downhole
sleeve 300 around the component. Further, after elastic body 302 is positioned around the insert,
elastic properties of elastic body 302 applies a radially-inward force, which in turn holds the
component in place, such as to restrain the component to an insert while the component and insert

cxperience downhole vibrations. In the embodiment of FIG. 3A, the cutouts arc diamond shaped.

6
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In some embodiments, the cutouts are braid-like, or take on another shape to permit a magnet or
another component secured by the downhole sleeve a degree of flexibility while securing the

magnet or component.

[0024] FIG. 3B is another downhole sleeve 350 similar to downhole sleeve 300 of FIG. 3A. In the
embodiment of FIG. 3B, downhole sleeve 350 is formed from five elastic bodies 352, 354, 356,
358, and 360 connected by bridges 362, 364, 366, and 368, respectively. Further, a plurality of
cutouts, including cutout 372, are formed along elastic bodies 352, 354, 356, 358, and 360. In the
embodiment of FIG. 3B, similar to the embodiment of FIG. 3A, the elastic properties of elastic
bodies 352, 354, 356, 358, and 360 permit elastic bodies 352, 354, 356, 358, and 360 to stretch in
radially outward directions to wrap around one or more components, and subsequently apply
forces in radially-inward directions to hold the one or more components in place during downhole
operations. Further, bridges 362, 364, 366, and 368 provide downhole sleeve 350 with additional
flexibility during downhole operations to protect the one or more components during the downhole

operations.

[0025] FIG. 4A is a cross-sectional view of a magnetic assembly 400 having a downhole sleeve
401 similar to downhole sleeve 200 of FIG. 2A. In the embodiment of FIG. 4A, downhole sleeve
401 has a cylindrical body 402 that is positioned around a component 406 (e.g., magnet or
magnetic array). Further, a ring (such as an o-ring) 408 is positioned around cylindrical body 402
such that force/pressure applied by ring 408 is transferred to the protrusions of downhole sleeve
401, including protrusion 404, and through the protrusions onto component 406 to hold component
406 in place during downhole operations. Although FIG. 4A illustrates a ring 408, in some
embodiments, magnetic assembly 400 includes and/or is coupled to a collet or another device or
component configured to apply force/pressure to the protrusions, which are, in turn, transferred

onto component 406 to hold component 406 in position during downhole operations.

[0026] FIG. 4B is a cross-sectional view of another magnetic assembly 450 having a downhole
sleeve 451 similar to downhole sleeve 250 of FIG. 2B. In the embodiment of FIG. 4B, the
protrusions including protrusion 454, are dome-shaped structures and are positioned across a
cylindrical body 452 of downhole sleeve 451. In the embodiment of FIG. 4B, similar to the

embodiment of FIG. 4A, force/pressure applied (e.g., by a ring, collet, or another component or
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device) onto the protrusions is transferred through the protrusions onto component 456 to hold

component 456 in place during downhole operations.

[0027] FIG. 5 is a perspective view of another magnetic assecmbly 500 having a downhole slceve
similar to the downhole sleeve of FIG. 3A. In the embodiment of FIG. 5, magnetic assembly 500
includes an insert 508 and a magnetic array 506. An elastic body 502 of a downhole sleeve is
stretched radially outward to fit the downhole sleeve around insert 508 and magnetic array 506.
After the downhole sleeve is in position, elastic properties of elastic body 502 applies a radially-
inward force onto magnetic array 506 to “shrink-fit” magnetic array 506 with respect to insert 508,
thereby preventing unwanted movement of magnetic array 506 during downhole operations.
Further, cutouts including cutout 504 provide a degree of flexibility to magnetic array 506, thereby
reducing damage to magnetic array 506 while holding magnetic array 506 in place during
downhole operations.

[0028] The above-disclosed embodiments have been presented for purposes of illustration and to
enable one of ordinary skill in the art to practice the disclosure, but the disclosure is not intended
to be exhaustive or limited to the forms disclosed. Many insubstantial modifications and variations
will be apparent to those of ordinary skill in the art without departing from the scope and spirit of
the disclosure. For instance, although the flowcharts depict a serial process, some of the
steps/processes may be performed in parallel or out of sequence, or combined into a single
step/process. The scope of the claims is intended to broadly cover the disclosed embodiments and
any such modification. Further, the following clauses represent additional embodiments of the
disclosure and should be considered within the scope of the disclosure.

[0029] Clausc 1, a downhole slecve, comprising: a cylindrical housing having a hollow interior,
the cylindrical housing configured to slide around a component; and a plurality of protrusions
positioned around the cylindrical housing, each protrusion configured to: receive a radially-inward
force applied to an exterior surface of the respective protrusion; and transfer the radially-inward
force through an interior surface of the respective protrusion to hold the component in position.
[0030] Clause 2, the downhole sleeve of clause 1, wherein the plurality of protrusions are ribs
laterally positioned around the cylindrical housing.

[0031] Clause 3, the downhole sleeve of clauses 1 or 2, wherein the plurality of protrusions are

dome-shaped structures positioned around the cylindrical housing.
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[0032] Clause 4, the downhole sleeve of clauses 1-3, wherein the downhole component is a
magnet, and wherein each protrusion is configured to transfer the radially-inward force applied to
the exterior of surface of the respective protrusion onto the magnet to hold the magnet in place.
[0033] Clause 5, the downhole sleeve of clauses 1-4, wherein each protrusion is formed from a
compressible material that permits transfer of the radially-inward force through the respective
protrusion onto the component.

[0034] Clause 6, the downhole sleeve of clauses 1-5, wherein the cylindrical housing and the
plurality of protrusions are formed from different materials.

[0035] Clause 7, downhole sleeve of clause 6, wherein the plurality of protrusions are formed form
rubber, whereas the cylindrical housing is formed from a metal.

[0036] Clause 8, the downhole sleeve of clauses 1-7, wherein the cylindrical housing is configured
to slide around a plurality of magnets positioned around an insert, and wherein a plurality of
protrusions arc configurcd to hold the plurality of magnets in position.

[0037] Clause 9, a downhole sleeve, comprising: an elastic body configured to: stretch radially
outward to secure the downhole sleeve around an insert; and apply a radially-inward force after
the downhole sleeve is secured around the insert; and a plurality of cutouts extending along a
curved surface of the elastic body.

[0038] Clause 10, the downhole sleeve of clause 9, wherein the downhole sleeve is configured to
apply the radially-inward force onto a magnet that is mounted on the insert to secure the magnet.
[0039] Clause 11, the downhole sleeve of clause 10, wherein the elastic body is configured to hold
the magnet in position during a downhole operation.

[0040] Clause 12, the downhole sleeve of clause 11, wherein the downhole sleeve is configured
to restrain the magnet to the insert while the magnet and insert experience downhole vibrations.
[0041] Clause 13, the downhole sleeve of clauses 9-12, wherein the plurality of cutouts have
diamond shapes.

[0042] Clause 14, the downhole sleeve of clauses 9-13, wherein the plurality of cutouts are
configured to permit a magnet secured by the downhole sleeve a degree of flexibility while
securing the magnet to the insert.

[0043] Clause 15, the downhole sleeve of clauses 9-14, wherein the plurality of cutouts are

configured to reduce a stiffness of the downhole sleeve.
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[0044] Clause 16, the downhole sleeve of clauses 9-15, wherein the plurality of cutouts are
configured to reduce a rigidity of the downhole sleeve.

[0045] Clause 17, a magnetic assembly, comprising: a magnet; and a downhole sleeve comprising:
a cylindrical housing having a hollow interior, the cylindrical housing configured to slide around
the magnet; and a plurality of protrusions positioned around the cylindrical housing, each
protrusion configured to: receive a radially-inward force applied to an exterior surface of the
respective protrusion; and transfer the radially-inward force through an interior surface of the
respective protrusion to hold the magnet in position.

[0046] Clause 18, the magnetic assembly of clause 17, further comprising a collet positioned
around the cylindrical housing and configured to apply the radially-inward force onto a plurality
of protrusions.

[0047] Clause 19, the magnetic assembly of clauses 17 or 18, wherein the plurality of protrusions
arc ribs laterally positioned around the cylindrical housing.

[0048] Clause 20, the magnetic assembly of clauses 17-19, wherein the plurality of protrusions
are dome-shaped structures positioned around the cylindrical housing,.

[0049] As used herein, the singular forms “a,” “an,” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise. 1t will be further understood that the
terms “comprise” and/or “comprising,” when used in this specification and/or in the claims,
specily the presence of stated features, steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other features, steps, operations, elements,
components, and/or groups thereof. In addition, the steps and components described in the above
embodiments and figures are merely illustrative and do not imply that any particular step or

component is a requirement of a claimed embodiment.

10
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What is claims is:
1. A downbhole sleeve, comprising:
a cylindrical housing having a hollow interior, the cylindrical housing configured to
slide around a component; and
a plurality of protrusions positioned around the cylindrical housing, each protrusion
configured to:
receive a radially-inward force applied to an exterior surface of the respective
protrusion; and
transfer the radially-inward force through an interior surface of the respective

protrusion to hold the component in position.

2. The downhole sleeve of claim 1, wherein the plurality of protrusions are ribs laterally

positioned around the cylindrical housing.

3. The downhole sleeve of claim 1, wherein the plurality of protrusions are dome-shaped

structures positioned around the cylindrical housing.

4. The downhole sleeve of claim 1, wherein the downhole component is a magnet, and
wherein each protrusion is configured to transfer the radially-inward [orce applied to the

exterior of surface of the respective protrusion onto the magnet to hold the magnet in place.

5. The downhole sleeve of claim 1, wherein each protrusion is formed from a compressible
material that permits transfer of the radially-inward force through the respective protrusion

onto the component.

6. The downhole sleeve of claim I, wherein the cylindrical housing and the plurality of

protrusions are formed from different materials.

7. The downhole sleeve of claim 6, wherein the plurality of protrusions are formed form

rubber, whereas the cylindrical housing is formed from a metal.

11
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10.

11

12.

13

14.

15.

16.

The downhole sleeve of claim 1, wherein the cylindrical housing is configured to slide
around a plurality of magnets positioned around an insert, and wherein a plurality of

protrusions are configured to hold the plurality of magnets in position.

A downhole sleeve, comprising:
an elastic body configured to:
stretch radially outward to secure the downhole sleeve around an insert; and
apply a radially-inward force after the downhole sleeve is secured around the insert;
and

a plurality of cutouts extending along a curved surface of the elastic body.

The downhole sleeve of claim 9, wherein the downhole sleeve is configured to apply the

radially-inward force onto a magnct that is mounted on the insert to sccure the magnet.

. The downhole sleeve of claim 10, wherein the elastic body is configured to hold the magnet

in position during a downhole operation.

The downhole sleeve of claim 11, wherein the downhole sleeve is conligured to restrain

the magnet to the insert while the magnet and insert experience downhole vibrations.

. The downhole sleeve of claim 9, wherein the plurality of cutouts have diamond shapes.

The downhole sleeve of claim 9, wherein the plurality of cutouts are configured to permit
a magnet secured by the downhole sleeve a degree of flexibility while securing the magnet

to the insert.

The downhole sleeve of claim 9, wherein the plurality of cutouts are configured to reduce

a stiffness of the downhole sleeve.

The downhole sleeve of claim 9, wherein the plurality of cutouts are configured to reduce

a rigidity of the downhole sleeve.

12
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17. A magnetic assembly, comprising:
a magnet; and
a downhole sleeve comprising:
a cylindrical housing having a hollow interior, the cylindrical housing configured
to slide around the magnet; and
a plurality of protrusions positioned around the cylindrical housing, each protrusion
configured to:
receive a radially-inward force applied to an exterior surface of the
respective protrusion; and
transfer the radially-inward force through an interior surface of the

respective protrusion to hold the magnet in position.
18. The magnctic asscmbly of claim 17, further comprising a collet positioned around the
cylindrical housing and configured to apply the radially-inward force onto a plurality of

protrusions.

19. The magnetic assembly of claim 17, wherein the plurality of protrusions are ribs laterally

positioned around the cylindrical housing.

20. The magnetic assembly of claim 17, wherein the plurality of protrusions are dome-shaped

structures positioned around the cylindrical housing.

13
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Y paragraph [0021] and figure 2 4,8,17-20
US 5047635 A (LEANEY et al.) 10 September 1991 (1991-09-10)
A figure 4 1-8,17-20
US 4968185 A (LEIBHARD et al.) 06 November 1990 (1990-11-06)
A claim 1 and figure 1 1-8,17-20

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Group I: Claims 1-8, 17-20 are directed to a downhole sleeve comprising: a cylindrical housing having a hollow
interior, the cylindrical housing configured to slide around a component; and a plurality of protrusions positioned
around the cylindrical housing, each protrusion configured to: receive a radially-inward force applied to an exterior
surface of the respective protrusion; and transfer the radially-inward force through an interior surface of the
respective protrusion to hold the component in position.

Groun II: Claims 9-16 are directed to a downhole sleeve comprising: an elastic body configured to: stretch radially
outward to secure the downhole sleeve around an insert; and apply a radially-inward force after the downhole sleeve
is secured around the insert; and a plurality of cutouts extending along a curved surface of the elastic body.

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.: 1-8,17-20

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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