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FRICTION BASED THREAD LOCK FOR
HIGH TORQUE CARRYING CONNECTIONS

TECHNICAL FIELD

[0001] The present disclosure relates generally to devices
for use with downhole drilling strings and tools that expe-
rience and withstand a high torque environment within a
wellbore.

BACKGROUND

[0002] Various devices may be utilized in a well traversing
a hydrocarbon-bearing subterranean formation. Downhole
strings are often formed from individual lengths of drill pipe,
casing, or tubes that are connected to one another end-to-
end. Some of these connections may be threaded connec-
tions. Many such devices are configured to be actuated,
installed, or removed by a force applied to the device while
disposed in the well. This force may be an applied torque.
For example, two lengths of pipe may be twisted or rotated
in order to tighten or loosen the connection. However,
applying a torque above a component’s threshold may result
in stripping or otherwise damaging a segment shoulder, a
threaded connection, or other connection.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 is a schematic illustration of a drilling
system that may use the connections disclosed.

[0004] FIG. 2 is a side cross-sectional view that shows one
example of a high torque connection.

[0005] FIG. 3 is a front perspective view that shows a male
segment having wedges for use with a high torque connec-
tion.

[0006] FIG. 4 is a cross-sectional view that shows one of
the wedges of FIG. 3 with a needle roller positioned therein.
[0007] FIG. 5 is a cross-sectional view that shows the male
segment shoulder of FIG. 3, showing the wedges and needle
rollers positioned therein.

[0008] FIG. 6 is a side perspective view that shows an
abutment of two segments, needle rollers in place in wedges,
and a sleeve positioned over the abutment connection.

[0009] FIG. 7 is a top plan view that shows one of the
wedges, having a needle roller in position and an optional
spring.

[0010] FIG. 8 is a top plan view that shows an alternate

example of a high torque connection using a sprag in a
cut-out portion.

DETAILED DESCRIPTION

[0011] Certain aspects and examples of the disclosure
herein are directed to a device for allowing downhole
tubular segments to withstand greater torques. Certain
examples may allow a tube segment to experience a higher
torque without the need for increasing the tube or thread
size. Certain examples provide for a wedging element, such
as a roller or a sprag or other configuration, positioned with
respect to a tube segment that allows the tube segment to
withstand higher torques.

[0012] Referring now to FIG. 1, there is shown a drilling
system 100. Drilling system 100 may include a derrick 102
with components that help support a string 104. The string
104 may be a drill string, a casing string, a production string,
or any other component made up of more than one tubular
pipe segment. The string 104 may include multiple pipe
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segments 106 (also referred to in the industry as “joints™)
that are connected together end-to-end. The string 104 has a
longitudinal axis 108 about which the string 104 may be
rotated. The string 104 may be advanced into the subterra-
nean formation 110 through a wellbore 112. As the string
104 penetrates deeper into the formation 110, additional pipe
segments 106 may be added. As the string 104 is removed
from the wellbore 112, pipe segments 106 may be removed.
[0013] A well traversing a hydrocarbon-bearing subterra-
nean formation may be constructed by drilling the wellbore
using an initial tubular string of drill pipe. The individual
tubulars that form the drill pipe may form the string by being
connected to one another. The tubular string of drill pipe
may be removed, and a second tubular string, referred to as
casing, may be cemented into place. Production string may
be run into the casing. Advances in drilling technology have
enabled the wellbore to be drilled and completed with a
single casing string, eliminating the need for two trips down
the hole. The string 104 referred to herein may thus be
comprised of any type of tubular pipe used in a wellbore.
Non-limiting examples include drill pipe, a tubular string
that forms the casing, a combination casing string, a pro-
duction string, or any other appropriate tubular or pipe
segment. The connection disclosure provided may also be
used with any other threaded connection points.

[0014] As new segments 106 are added or removed, there
may be a support system 114 that prevents rotation of the
string 104 along its longitudinal axis 108. A rotatable system
116 may also be provided, which grips and rotates various
pipe segments 106 to attach or disengage the segments 106
to or from the string 104.

[0015] The pipe segments 106 may each have two male
threaded ends, sometimes referred to in the industry as
“pins.” A female thread receiving “box™ may receive and
connect the male ends. It is also possible for each segment
to have a threaded male end and a female thread receiving
end. Whichever option is used, the configuration allows the
pipe segments 106 to be connected end-to-end, as shown in
FIG. 1. The threaded engagement between a properly
secured pin and box connection is generally effective in
maintaining a secure mechanical connection that holds the
string 104 together. This may effectively seal the internal
area of the string from the formation 110 environment.
However, as drilling technology advances and as perfor-
mance requirements for the torque capacity of the pipe/
casing string increase, it is desirable to create improvements
that allow string connections to withstand increased torque
capacity.

[0016] Increasing tool sizes so that they may accommo-
date greater torque is not a desirable option. Wellbore size
limitations generally prevent components from being
enlarged, such that they may accommodate greater torque.
Accordingly, as the torque requirements in downhole drill-
ing tools continues to increase for a given tool size, various
alternative types of connections are being explored.

[0017] These illustrative examples are given to introduce
the reader to the general subject matter discussed here and
are not intended to limit the scope of the disclosed concepts.
The following sections describe various additional aspects
and examples with reference to the drawings in which like
numerals indicate like elements, and directional descriptions
are used to describe the illustrative aspects, like the illus-
trative aspects, should not be used to limit the present
disclosure. The following sections use directional descrip-
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tions such as “above,” “below,” “up,” “down,” “upper,”
“lower,” “upward,” “downward,” “left,” “right,” “uphole,”
“downhole,” etc. in relation to the illustrative aspects as they
are depicted in the figures, the upward direction being
toward the top of the corresponding figure and the down-
ward direction being toward the bottom of the corresponding
figure, the uphole direction being toward the surface of the
well and the downhole direction being toward the bottom of
the well. Like the illustrative aspects, the numerals and
directional descriptions included in the following sections
should not be used to limit the present disclosure.

[0018] There is thus provided an improved connection 10
between two segments 12, 14. As shown in FIG. 2, the two
elements may be a male tubular segment 12 and a female
tubular segment 14. The male segment 12 may have a
shoulder 16 that abuts a corresponding female shoulder 18.
When the two segments 12, 14 are rotated with respect to
one another and if the torque exceeds certain limits, segment
12 may stretch and fail. In order to allow the connection to
handle a higher torque prior to failing, the shoulder 16 may
be provided with a series of wedges 20 that receive one or
more needle rollers 22. As detailed further below, a needle
roller 22 may become lodged in a wedge 20, such that the
needle roller 22 experiences some of the torque that would
otherwise be borne solely by the segment shoulder 16. The
needle roller 22 may function as a wedging element. The
needle roller 22 may become radially constrained in the
wedge.

[0019] As shown in FIG. 3, in one example, each wedge
20 may be formed as tapered cut-out area that extends along
a circumferential face 24 of the shoulder 16. The wedges 20
may extend circumferentially along the shoulder 16. The
wedges 20 may have a triangular-like cross-sections. The
wedges 20 may have a curved groove 26 at a deep-most
portion of the wedge 20. Curved groove 26 may be dimen-
sioned in order to receive/support a needle roller 22, as
outlined below. Curved groove 26 is shown as the left-most
portion of each wedge 20 in FIG. 3. Although shown and
described as a curved groove, it may also be possible for this
feature to be provided as an angular groove that does not
have a curved portion, but instead provides one or more flat
faces. Although the needle roller may not sit as securely in
such a flat or angular groove, it may be easier to machine
from a manufacturing perspective.

[0020] The wedge 20 may have a gradual taper 28 that
extends away from the curved groove 26, toward a wedge tip
30. This taper 28 may be any appropriate angle or distance.
In one example, the taper 28 may be provided as shallow as
possible in order to contain and pinch, wedge, or lodge the
needle roller between segments 12 and 14. The smaller the
taper 28, the shorter the distance that the needle roller must
travel in order to begin receiving the torque load. In one
example, the taper 28 may be about 10 to about 15 degrees.
In another example, the taper may be about 12 to about 13
degrees. It should be understood that this disclosure may be
scaled up or scaled down, depending upon the desired use,
and dimensions are provided for exemplary use only.

[0021] The wedge tip 30 may be at the shallow-most
portion of the wedge 20, at the end of the taper 28. This is
shown as the right-most portion of the each wedge in FIG.
3. Each wedge 20 may have a length L, a width W,
maximum depth D, ., and a minimum depth D,,,,,, which
tapers from the D, to the D,,,,.

mind
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[0022] FIG. 4 shows a cross sectional view of a wedge 20,
taken along the length L, such that the width W and D,,,,. and
D,,.,, are visible. This figure shows a needle roller 22 in
position at the curved groove 26 of the wedge 20.

[0023] FIG. 5 shows a cross-sectional view of the male
segment 12, taken along shoulder 16. This figure shows
needle rollers 22 in place in the wedges 20, and illustrates
the gradations of depth of the wedge 20. The rollers 22 are
shown in a position prior to their becoming wedged in the
narrower, tapered part 28 of the wedge 20. The rollers 22 are
shown in the deeper curved groove 26. A plurality of wedges
20 are shown in a spaced-apart configuration. Shoulder
locations 32 are present between the wedges 20. Although
eight wedges 20 are shown, it should be understood that
more or fewer wedges may be provided. It should be
understood that the wedges 20 may be placed further apart
or closer together. In one example, the wedges 20 are
generally spaced about an equal distance apart. In one
example, the wedges 20 are generally provided in an even
number. This may help balance the torque pressure. It may
generally be expected that a plurality of wedges 20 may be
used. In one example, there may be a generally equivalent
area of shoulder locations 32 as compared to wedge 20 area.
In one example, there may be more shoulder location 32 area
than wedge area (which is area removed from the shoulder
16).

[0024] As shown in FIG. 6, in use, segments 12 and 14 are
positioned such that they abut one another at an abutment
connection 38. One or more needle rollers 22 may be
positioned into one or more wedges 20 on the shoulder 16
of segment 12. FIG. 6 also shows a series of shoulder
locations 32 that are positioned between the wedges. Shoul-
der locations 32 are locations where wedges 20 are not
formed into the shoulder 16 such that the structural integrity
of the shoulder 16 remains intact. FIG. 6 further shows a
sleeve 36 positioned over the abutment connection 38 of
segments 12 and 14. The sleeve 36 is shown transparently,
so that the needle rollers 22 and abutment connection 38 are
viewable.

[0025] FIG. 6 also shows the ends 34 and shafts 40 of the
needle rollers 22 as they relate to the wedges 20. The needle
rollers 22 may be any appropriate form of roller that may
move with respect to or otherwise within the wedge 20 upon
application of torque. In one example, the needle rollers 22
may comprise the type of rollers that are used in bearing
cages, roller bearings, thrust bearings, transmissions, or any
other type of bearing system. The shafts 40 of the needle
rollers are generally longer than their diameter. (In some
instances, needle rollers are defined as having shafts that are
at least four times their diameter.) In one example, the needle
rollers 22 may be about % inch in diameter. The size of
needle rollers, however, depends upon the relative size of
segments 12 and 14 and wedges 20. It should be understood
that this disclosure may be scaled up or scaled down,
depending upon the desired use, and that these dimensions
are provided for exemplary use only.

[0026] The needle rollers 22 may be hollow or solid. They
may be formed of any appropriate material that may with-
stand the intended extreme pressures and torques to be
applied to segments 12 and 14. They may extend the full
length of the wedge 20. Alternatively, they may extend only
a partial length of the wedge 20, as shown in FIG. 5.
[0027] Once the segments 12 and 14 are positioned with
the needle rollers 22 in place, the sleeve 36 may be posi-
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tioned over the abutment connection 38. The sleeve 36 may
help secure the connection. The sleeve 36 may help secure
the needle rollers 22 in place. As shown in FIGS. 2 and 6,
the sleeve may have one or more seal elements 42. The one
or more seal elements 42 may be provided along a belly
surface of the sleeve 36 in one or more grooves 37. The one
or more seal elements 42 may be provided in order to effect
a seal with respect to the segments 12 and 14. The one or
more seal elements 42 may help prevent drilling fluids or
other fluids or materials from disrupting the connection 10.
The one or more seal elements 42 may be compressed as the
sleeve moves over the abutment connection 38.

[0028] In use, torque against the male segment 12 in the
direction of the arrow in FIG. 3 forces the needle rollers 22
away from the curved groove 26 and toward the wedge tip
30. This may cause the needle rollers 22 to become wedged,
pinched, or otherwise lodged along the taper 28. This
wedging may help prevent relative motion between the
shoulder faces and prevent torque creep. This wedging may
help prevent connection failure. This wedging may help the
remaining shoulder locations 32 from becoming compro-
mised or breaking. The connection 10 may allow the seg-
ments 12 and 14 to handle torque up to the shearing force of
the one or more needle rollers 22 in use in the wedges 20.
Whereas traditionally the shoulder 16 is the location that
carries the most torque, providing one or more wedges 20
forces some of the torque bearing onto the needle rollers 22.
[0029] FIG. 7 shows the placement of an optional spring
44. The spring 44 may be placed within the curved groove
26. The spring 44 may be positioned adjacent to the needle
roller 22. If a spring were to be shown in the view of FIG.
5, it would be to the left of the needle roller 22 in each wedge
20. The spring 44 may urge the needle roller 22 toward the
wedge tip 30. This may encourage the roller 22 to become
wedged more quickly. This may lessen the amount that the
segment 12 need to rotated in order for the roller 22 to
engage the taper 28 and begin absorbing torque pressure.
The amount that segment 12 needs to be rotated may be
reduced via use of spring 44. The spring 44 may also help
the roller 22 lock with little to no backlash.

[0030] FIG. 8 shows an alternate example that uses a sprag
46. The sprag 46 may function as a wedging element. This
example includes one or more cut-out portions 48 in the
shoulder 16. Although the cut-out portions 48 are shown as
having a rectangular shape, it should be understood that
other shapes are possible and within the scope of this
disclosure. For example, the cut-out portions 48 may be
square-shaped, oval-shaped, or any other appropriate shape.
A sprag 46 may be positioned in the cut-out portion 48. The
sprag 46 may be a figure-eight shaped structure. However, it
should be understood that any other structure that may tilt
within the cut-out 48 may be used.

[0031] The height 50 of sprag 46 may be defined as the
distance between each of its tips 52. The height 50 of the
sprag may be larger than the length 54 of the cut-out 48.
Rather than having a rolling action, the sprag 46 may
become wedged in the cut-out 48 when the segment 12 is
rotated or when torque is applied thereto. Upon rotation of
the segments, the sprag 46 may tilt (at least) slightly. This
may create a wedge-like or jamming action in the cut-out
portion 48. The tips 52 of the sprag 46 may contact the
cut-out portion 48 edges. The tips 52 of the sprag 46 may
absorb some of the torque that applied to the segment
shoulder 16.
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[0032] One or more optional springs 56 may be provided
in order to help stabilize the sprag 46. For example, the
spring(s) 56 may help maintain the sprag 46 at the desired
angle. The springs 56 may also help reduce backlash of the
sprag 46.

[0033] In some aspects, a lock connection for a high
torque carrying connection may be provided according to
one or more of the following examples.

Example 1

[0034] A lock for a high torque carrying connection,
comprising first and second segments for connecting to one
another at an abutment connection; the first segment com-
prising a first shoulder having a circumferential face with
one or more wedges formed therealong, each of the one or
more wedges comprising a tapered portion extending
between a groove and a shallower wedge tip; and one or
more wedging elements positioned within the one or more
wedges, wherein the one or more wedging elements are
radially constrained.

Example 2

[0035] The lock of Example 1 may have the one or more
wedging elements comprising one or more needle rollers.

Example 3
[0036] The lock of Example 1 may feature a sleeve
positioned over the abutment connection.

Example 4
[0037] The lock of Example 3 may feature a sleeve that
comprises one or more sealing elements.

Example 5

[0038] The lock of Example 1 may feature a groove that
comprises a curved groove located at a deep-most portion of
the wedge.

Example 6
[0039] The lock of Example 1 may feature one or more
wedges that comprise a triangular cross-section.

Example 7

[0040] The lock of Example 1 may feature the tapered
portion of the one or more wedges extending along at least
a portion of the circumferential face of the first shoulder.

Example 8

[0041] The lock of Example 1 may feature the first shoul-
der further comprising shoulder locations without a wedge
formed therein.

Example 9

[0042] The lock of Example 1 may feature each of the one
or more wedging elements wedging in the tapered portion of
each of the wedges upon application of torque to one of the
first or the second segments.
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Example 10

[0043] The lock of Example 1 may feature a spring
positioned adjacent the one or more wedging elements in
each of the one or more wedges.

Example 11

[0044] The lock of Example 1 may feature the one or more
wedges comprising an even number of wedges that are
substantially equidistant from one another.

Example 12

[0045] A lock for a high torque carrying connection,
comprising first and second segments for connecting to one
another at an abutment connection; the first segment com-
prising a first shoulder having a circumferential face with
one or more cut-out portions formed therealong; and one or
more sprags positioned within the one or more cut-out
portions for wedging.

Example 13

[0046] The lock of Example 12 may feature a sleeve
positioned over the abutment connection.

Example 14

[0047] The lock of Example 13 may feature a sleeve that
comprises one or more sealing elements.

Example 15

[0048] The lock of Example 12 may feature the sprag
comprising a height and the cut-out portion comprises a
length, and wherein the sprag height is greater than the
cut-out portion length.

Example 16

[0049] The lock of Example 12 may feature one or more
springs to secure the one or more sprags in place.

Example 17

[0050] The lock of Example 12 may feature the one or
more cut-out portions extending along at least a portion of
the circumferential face of the first shoulder.

Example 18

[0051] The lock of Example 12 may feature the first
shoulder comprising shoulder locations without a cut-out
formed therein.

Example 19

[0052] The lock of Example 12 may feature the one or
more cut-out portions comprising an even number of cut-out
portions that are substantially equidistant from one another.

Example 20

[0053] A method for increasing a torque carrying capacity
of segments joined via a locked connection, comprising
providing first and second segments, the first segment com-
prising a first shoulder having a circumferential face with
one or more wedges formed therealong, each of the one or
more wedges comprising a tapered portion extending
between a groove and a shallower wedge tip; providing one
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or more wedging elements positioned within the one or more
wedges; positioning a sleeve over an abutment connection
between the first and second segments; and applying a
torque to one of the first or the second segments.

[0054] The foregoing description, including illustrated
aspects and examples, has been presented only for the
purpose of illustration and description and is not intended to
be exhaustive or to limiting to the precise forms disclosed.
Numerous modifications, adaptations, and uses thereof will
be apparent to those skilled in the art without departing from
the scope of this disclosure.

What is claimed is:

1. A lock for a high torque carrying connection, compris-
ing:

first and second segments for connecting to one another at

an abutment connection;

the first segment comprising a first shoulder having a

circumferential face with one or more wedges formed
therealong, each of the one or more wedges comprising
a tapered portion extending between a groove and a
shallower wedge tip; and

one or more wedging elements positioned within the one

or more wedges, wherein the one or more wedging
elements are radially constrained.

2. The lock of claim 1, wherein the one or more wedging
elements comprise one or more needle rollers.

3. The lock of claim 1, further comprising a sleeve
positioned over the abutment connection.

4. The lock of claim 3, wherein the sleeve comprises one
or more sealing elements.

5. The lock of claim 1, wherein the groove comprises a
curved groove located at a deep-most portion of the wedge.

6. The lock of claim 1, wherein the one or more wedges
comprise a triangular cross-section.

7. The lock of claim 1, wherein the tapered portion of the
one or more wedges extends along at least a portion of the
circumferential face of the first shoulder.

8. The lock of claim 1, wherein the first shoulder further
comprises shoulder locations without a wedge formed
therein.

9. The lock of claim 1, wherein each of the one or more
wedging elements wedge in the tapered portion of each of
the wedges upon application of torque to one of the first or
the second segments.

10. The lock of claim 1, further comprising a spring
positioned adjacent the one or more wedging elements in
each of the one or more wedges.

11. The lock of claim 1, wherein the one or more wedges
comprise an even number of wedges and are substantially
equidistant from one another.

12. A lock for a high torque carrying connection, com-
prising:

first and second segments for connecting to one another at

an abutment connection;

the first segment comprising a first shoulder having a

circumferential face with one or more cut-out portions
formed therealong; and

one or more sprags positioned within the one or more

cut-out portions for wedging.

13. The lock of claim 10, further comprising a sleeve
positioned over the abutment connection.

14. The lock of claim 13, wherein the sleeve comprises
one or more sealing elements.
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15. The lock of claim 12, wherein the sprag comprises a
height and the cut-out portion comprises a length, and
wherein the sprag height is greater than the cut-out portion
length.
16. The lock of claim 12, further comprising one or more
springs to secure the one or more sprags in place.
17. The lock of claim 12, wherein the one or more cut-out
portions extend along at least a portion of the circumferen-
tial face of the first shoulder.
18. The lock of claim 12, wherein the first shoulder further
comprises shoulder locations without a cut-out formed
therein.
19. The lock of claim 12, wherein the one or more cut-out
portions comprise an even number of cut-out portions and
are substantially equidistant from one another.
20. A method for increasing a torque carrying capacity of
segments joined via a locked connection, comprising:
providing first and second segments, the first segment
comprising a first shoulder having a circumferential
face with one or more wedges formed therealong, each
of'the one or more wedges comprising a tapered portion
extending between a groove and a shallower wedge tip;

providing one or more wedging elements positioned
within the one or more wedges;

positioning a sleeve over an abutment connection between

the first and second segments; and

applying a torque to one of the first or the second

segments.
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