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(57) ABSTRACT 

A tubular connection, method for connecting tubulars, and a 
coupler for connecting together tubulars, of which the tubu 
lar connection includes an inner body including a bore, 
external threads, a tapered torque nose, and a radially-facing 
sealing Surface. The connection also includes an outer body 
including a bore in communication with the bore of the inner 
body, internal threads configured to engage the external 
threads of the inner body, a tapered torque-stop Surface that 
engages the tapered torque nose, and a radially-facing seal 
ing Surface that forms a seal with the radially-facing sealing 
surface of the inner body. The external threads, the internal 
threads, or both include at least one kick-out feature includ 
ing at least one rounded or chamfered corner thereof. 
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TUBULAR COUPLNG 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority to U.S. Provisional 
Patent Application having Ser. No. 62/381,468, which was 
filed Aug. 30, 2016, and U.S. Provisional Patent Application 
having Ser. No. 62/265.222, which was filed on Dec. 9, 
2015, both of which are incorporated herein by reference in 
their entirety. 

BACKGROUND 

0002 Tubular products (“tubulars) are used in a variety 
of oilfield applications in which fluids are conveyed or 
isolated, and are found in both surface and downhole appli 
cations. Several hundred to several thousand feet of tubulars 
may be employed in Such applications. Tubulars generally 
fall into two categories: continuous and jointed. Continuous 
tubulars are typically flexible and may be spooled or coiled 
for transportation and unspooled for use. Jointed tubulars are 
often more rigid. Rather than spooling, these tubulars may 
be provided in relatively short sections or joints' and then 
connected together onsite for the application. When such 
tubulars are connected or “made up' together, they are often 
referred to as a “string of tubulars. Casing and drill pipe are 
two examples of jointed tubulars that may be made into Such 
Strings. 
0003. In the oilfield, tubulars may be sufficiently robust to 
withstand high pressure differentials across their walls. 
Further, the tubulars may support tensile? compressive loads 
and/or torsional loads. In jointed tubular strings, the con 
nection between the tubulars thus also supports such loads. 
A variety of such tubular connections or “couplings” have 
been designed and implemented for Such loads. 
0004. However, these tubular couplings often call for 
complex designs and expensive specialty threading. More 
over, the couplings can represent a failure point in the 
tubular string. Thus, when the threads of the tubular itself, or 
of a coupling attached thereto, wear down, the affected 
tubulars and/or couplings may be replaced with a new 
assembly, which incurs the costs associated with replacing 
Such parts. 

SUMMARY 

0005 Embodiments of the disclosure may provide a 
tubular connection that includes an inner body including a 
bore, external threads, a tapered torque nose, and a radially 
facing sealing Surface. The connection also includes an outer 
body including a bore in communication with the bore of the 
inner body, internal threads configured to engage the exter 
nal threads of the inner body, a tapered torque-stop surface 
that engages the tapered torque nose, and a radially-facing 
sealing Surface that forms a seal with the radially-facing 
sealing surface of the inner body. The external threads, the 
internal threads, or both include at least one kick-out feature 
including at least one rounded or chamfered corner thereof. 
0006 Embodiments of the disclosure may also provide a 
method for connecting together tubulars. The method 
includes removing a pin-end connector from a first tubular 
and a box-end connector from a second tubular, forming 
threads in the first tubular and threads in the second tubular, 
after removing the pin-end connector and the box-end 
connector, respectively, and connecting the first tubular and 
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the second tubular to end connectors of a tubular coupling, 
wherein the first and second tubulars each form a seal with 
the tubular coupling and define separate kick-out features 
therewith. 
0007 Embodiments of the disclosure may also provide a 
coupler for connecting together a first tubular and a second 
tubular. The coupler includes a body having a first axial side 
and a second axial side, a first connector configured to 
connect to the first tubular, the first connector extending 
from the first axial side, the first connector defining a 
radially-facing sealing Surface, and a second connector 
configured to connect to the second tubular, the second 
connector extending from the second axial side, the second 
connector defining a radially-facing sealing Surface, and the 
first and second connectors being in fluid communication 
with one another through the body. The first and second 
connectors each include internal threads, the internal threads 
defining a thread form. The thread form includes a plurality 
of crests each including a load flank, a stabbing flank, and an 
inner surface extending between the load flank and the 
stabbing flank, a plurality of troughs between the plurality of 
crests, and a kick-out feature including a rounded or cham 
fered corner between the load flank and the inner surface, or 
between the stabbing flank and the inner surface, of at least 
some of the plurality of crests. 
0008. The foregoing summary is intended to introduce a 
subset of the aspects of the present disclosure that are more 
fully described below. This summary is not intended to be 
exhaustive or to highlight key or important aspects of the 
disclosure, and should not be considered limiting on the 
Scope of the following disclosure or the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009. The present disclosure may best be understood by 
referring to the following description and accompanying 
drawings that are used to illustrate embodiments of the 
invention. In the drawings: 
0010 FIG. 1 illustrates a schematic view of a tubular 
string in a wellbore, according to an embodiment. 
0011 FIG. 2 illustrates a side, cross-sectional view of a 
first tubular attached to a second tubular using an integral 
coupling, according to an embodiment. 
0012 FIG. 3 illustrates a side, cross-sectional view of a 
first tubular connected to a second tubular using a tubular 
coupling, according to an embodiment. 
0013 FIG. 4 illustrates a side, cross-sectional view of 
thread profiles for inner and outer bodies that are connected 
together, according to an embodiment. 
0014 FIGS. 5A, 5B, 5C, and 5D illustrate side, cross 
sectional views of thread profiles for inner and outer bodies 
that are connected together, according to an embodiment. 
0015 FIG. 6 illustrates a side, cross-sectional view of an 
inner body connected to an outer body, according to an 
embodiment. 

0016 FIG. 7 illustrates another side, cross-sectional view 
of an inner body connected to an outer body, according to an 
embodiment. 
0017 FIG. 8 illustrates an enlarged, partial, side, cross 
sectional view of an inner body connected to an outer body, 
according to an embodiment. 
0018 FIG. 9 illustrates a side, cross-sectional view of a 
tubular coupling that couples together a first tubular and a 
second tubular, according to an embodiment. 
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0019 FIGS. 10 and 11 illustrate side, cross-sectional 
views of two embodiments of a tubular coupling that is 
configured to couple a first tubular and a second tubular 
together, according to an embodiment. 
0020 FIG. 12 illustrates a flowchart of a method for 
connecting together two tubulars, according to an embodi 
ment. 

0021 FIG. 13 illustrates a side, cross-sectional view of a 
first tubular disconnected from a second tubular, according 
to an embodiment. 
0022 FIG. 14 illustrates a side, cross-sectional view of 
the first tubular and the second tubular after removing 
connectors thereof, according to an embodiment. 
0023 FIG. 15 illustrates a side, cross-sectional view of 
the first and second tubulars being connected together using 
a tubular coupling, according to an embodiment. 
0024 FIG. 16 illustrates a side, cross-sectional view of 
the first and second tubulars being connected together using 
a tubular coupling that includes one or more seals, according 
to an embodiment. 
0025 FIG. 17A illustrates an axial end view of a sealing 
element, according to an embodiment. 
0026 FIG. 17B illustrates a partial, side, cross-sectional 
view of a sealing element, according to an embodiment. 

DETAILED DESCRIPTION 

0027. The following disclosure describes several 
embodiments for implementing different features, struc 
tures, or functions of the invention. Embodiments of com 
ponents, arrangements, and configurations are described 
below to simplify the present disclosure; however, these 
embodiments are provided merely as examples and are not 
intended to limit the scope of the present disclosure. Addi 
tionally, the present disclosure may repeat reference char 
acters (e.g., numerals) and/or letters in the various embodi 
ments and across the Figures provided herein. This 
repetition is for the purpose of simplicity and clarity and 
does not in itself dictate a relationship between the various 
embodiments and/or configurations discussed in the Figures. 
Moreover, the formation of a first feature over or on a second 
feature in the description that follows may include embodi 
ments in which the first and second features are formed in 
direct contact, and may also include embodiments in which 
additional features may be formed interposing the first and 
second features, such that the first and second features may 
not be in direct contact. The embodiments presented below 
may be combined in any way, e.g., any element from one 
embodiment may be used in any other embodiment, without 
departing from the scope of the disclosure. 
0028. Additionally, certain terms are used throughout the 
following description and claims to refer to particular com 
ponents. As one skilled in the art will appreciate, various 
entities may refer to the same component by different names, 
and as such, the naming convention for the elements 
described herein is not intended to limit the scope of the 
invention, unless otherwise specifically defined herein. Fur 
ther, the naming convention used herein is not intended to 
distinguish between components that differ in name but not 
function. In the following discussion and in the claims, the 
terms “including and “comprising are used in an open 
ended fashion, and thus should be interpreted to mean 
“including, but not limited to.” All numerical values in this 
disclosure may be exact or approximate values unless oth 
erwise specifically stated. Accordingly, various embodi 
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ments of the disclosure may deviate from the numbers, 
values, and ranges disclosed herein without departing from 
the intended scope. In addition, unless otherwise provided 
herein, "or statements are intended to be non-exclusive; for 
example, the statement “A or B should be considered to 
mean "A, B, or both A and B.’ 
0029. In this disclosure, a connection made between an 
inner body and an outer body is described, e.g., embodying 
a connection between two tubulars, whether directly 
together or via a tubular coupling. In some embodiments, the 
tubulars may initially be connected together, and it may be 
determined that threads of one or both tubulars, or other 
parts of the tubulars, are unsuitable for continued use. As 
Such, rather than replacing the tubulars and/or couplings, the 
regions including the threads may be cut off or otherwise 
removed. New threads may then be formed on the exterior 
of the tubulars, and a tubular coupling may be provided to 
connect the tubulars together. In some embodiments, the 
tubular coupling may be sized to make up the difference in 
the lengths of the tubulars lost by cutting off the previous 
threaded connectors. In other embodiments, the outer body 
may be provided by the second tubular, such that the two 
tubulars are connected directly together, thereby avoiding 
the need for a separate coupling. In some embodiments, the 
second tubular may be swaged outwards to form a new 
box-end (female) coupling, with the threads thereof being 
internal and formed therein for receiving and engaging with 
the external, pin-end (male) threads of the first tubular. 
Various other aspects and embodiments will be described 
below with specific reference to the embodiments of the 
Figures. In addition, the tubular connection will be described 
in relation to a 2%-inch diameter tubing; however, it will be 
appreciated that the features of the tubular connection 
described herein may be scaled for use with a larger or a 
Smaller diameter tubing. 
0030 Turning now to the specific, illustrated embodi 
ments, FIG. 1 illustrates a side, schematic view of a tubular 
string 100 in a wellbore 102, according to an embodiment. 
The tubular string 100 may include a plurality of tubulars 
which may be connected together, end-to-end, e.g., at the 
surface, and run into the wellbore 102. In particular, the 
tubular string 100 may include a first tubular 104 and a 
second tubular 106. The first tubular 104 includes a tubular 
body 113 and a first connector 112. The first connector 112 
may be externally threaded, e.g., it may be a "pin-end 
connector. The connector 112, as with the other connectors 
referred to herein, may be integrally formed with a remain 
der of the first tubular 104, or may be separately formed and 
coupled thereto. 
0031 Similarly, the second tubular 106 includes a tubular 
body 114 and a second connector 116. The second connector 
116 may be internally or externally threaded in various 
embodiments. For example, if the first and second tubulars 
104, 106 are connected directly together, as shown, the 
second connector 116 may be an internally-threaded, “box 
end’ connector. As such, the second connector 116 may be 
configured to receive the first connector 112. By rotating one 
or both of the first and second tubulars 104,106, the threads 
may engage and form a secure connection therebetween. In 
other embodiments, as will be described in greater detail 
below, a tubular coupling may be provided. In an embodi 
ment, the coupling may have two internally-threaded con 
nectors on either axial end. As such, the second connector 
116 may be externally threaded, so as to connect with the 
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internal threads of the tubular coupling. It will be appreci 
ated that embodiments are contemplated in which the cou 
pling has one internally-threaded end and one externally 
threaded end, and the second connector 116 may be 
internally threaded in such embodiments. In other embodi 
ments, the first and second connectors 112, 116 may be 
box-end connectors, and thus the tubular coupling may 
include two pin-end connectors. 
0032. The tubular string 100 may also include a down 
hole tool 120 for use in a wellbore operation. To name one 
specific example, among many contemplated, the downhole 
tool 120 may be or include a milling device 122 for use in 
a milling operation. The milling device 122 may be config 
ured to mill out a packer 124 disposed in the wellbore 102 
when the first and second tubulars 104, 106 are rotated. It 
will be appreciated that a variety of other downhole tools 
120 may also or instead be used. During the wellbore 
operation, the first and second connectors 112, 116 may be 
scarred and/or damaged, which may result in the first and 
second tubulars 104,106 failing, or a determination may be 
made that the first and/or second tubulars 104, 106 have 
reached the end of their current lifecycles and are due to be 
replaced or repaired. 
0033 FIG. 2 illustrates a side, cross-sectional view of the 

first tubular 104 connected to the second tubular 106, 
according to an embodiment. In this embodiment, the first 
connector 112 of the first tubular 104 may be received into 
and directly coupled to the second connector 116 of the 
second tubular 106. As such, this arrangement may be 
considered an “integral coupling between the first and 
second tubulars 104, 106. 
0034) Further, the first tubular 104 includes a generally 
cylindrical wall 200, which may be of a generally constant 
diameter as proceeding along the tubular body 113, but may 
expand outwards proximal to the first connector 112. Such 
outward expansion may be accomplished by Swaging or 
another operation. Further, the thickness of the wall 200 may 
be reduced at the first connector 112, as threads 204 may be 
cut therein. In some embodiments, the wall 200 may be 
tapered at the first connector 112, such that the thickness of 
the wall 200, as well as the outer diameter thereof, decreases 
as proceeding along the first connector 112, away from the 
tubular body 113. Such taper may provide increased tensile 
load capacity for the first connector 112, in comparison to 
non-tapered embodiments, which may lose tensile strength 
because of the reduced thickness of the wall 200 at the first 
connector 112. 

0035. The second tubular 106 may likewise include a 
generally cylindrical wall 208, which may be generally 
constant in diameter as proceeding along the tubular body 
114, but may expand radially outwards proximate to the 
second connector 116. Such outward expansion may be 
accomplished by Swaging or another operation. Further, the 
thickness and outer diameter of the wall 208 may be 
reduced, e.g., tapered, at the second connector 116. For 
example, the wall 208 may be tapered so as to receive the 
tapered geometry of the first connector 112, e.g., reverse or 
complementarily tapered. This may allow the second con 
nector 116 to accommodate receiving the first connector 112 
therein. The second connector 116 may also include internal 
threads 210, which may be configured to engage the threads 
204 of the first connector 112. 

0036. The first connector 112 may include a shoulder 
213, a radially-facing sealing Surface 211, and a torque nose 
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212 that defines an axially-facing end of the first tubular 104. 
In some embodiments, the shoulder 213 and the torque nose 
212 may be on opposite axial ends of the first connector 112, 
with the threads 204 being defined at least partially, e.g., 
entirely, therebetween. The sealing surface 211 may, in at 
least one embodiment, be positioned around an outer diam 
eter of the wall 200, adjacent to the torque nose 212, e.g., 
extending axially from the torque nose 212. As the terms are 
used herein, “axial.” “axially,” and “axial direction” refer to 
a direction that is parallel to a central, longitudinal axis of a 
cylindrical body. “Radial.” “radially,” and “radial direction' 
refer to a direction perpendicular to the axial direction. 
"Radially-facing means facing in the radial direction or 
both the axial and radial directions (e.g., oriented at an 
angle). 
0037. The second connector 116 may include a stop 
Surface 214, a radially-facing sealing Surface 216, and an 
end surface 218. The stop surface 214 may be positioned, 
shaped, or otherwise configured to engage the torque nose 
212, as will be described in greater detail below. Accord 
ingly, when the first and second connectors 112, 116 are 
connected together, the interaction between the torque nose 
212 and the stop surface 214 may prevent further axial 
movement of the first connector 112 relative to the second 
connector 116. Similarly, the end Surface 218 may engage 
the shoulder 213 when the first and second connectors 112, 
116 are fully connected. The threads of the first and second 
connectors 112, 116 may also be configured to interfere with 
one another as the first and second connectors 112, 116 are 
advanced together. 
0038. The sealing surface 216 may form a metal-to-metal 
seal with the sealing surface 211 of the first connector 112. 
In some embodiments, the torque nose 212 and the stop 
Surface 214 may also form a metal-to-metal seal, but in other 
embodiments, the torque nose 212 and the stop surface 214 
may not form Such a seal. For example, forces incident on 
the first and second tubulars 104,106 may cause the torque 
nose 212 and the stop Surface 214 to abrade against one 
another, or otherwise potentially affect the integrity of a seal 
formed therebetween. Forming a seal between the sealing 
surface 216 and the sealing surface 211 generally in the 
radial direction may avoid Such damage and thus facilitate 
maintaining a sealing interface between the first and second 
connectors 112, 116. Further, in some embodiments, the end 
surface 218 may form a metal-to-metal seal with the shoul 
der 213, but in other embodiments, may not. In addition, the 
seal between the surfaces 211 and 216 may be formed solely 
by applying a torque to the first tubular 104, the second 
tubular 106, or both, e.g., without having to radially expand 
one or the other. 

0039 FIG. 3 illustrates a side, cross-sectional view of the 
first tubular 104 connected to the second tubular 106 using 
a tubular coupling 300, according to an embodiment. The 
tubular coupling 300, in this embodiment, may include two 
connectors 302A, 302B configured to engage the first and 
second connectors 112, 116 of the first and second tubulars 
104, 106, respectively, and thereby couple the first and 
second tubulars 104, 106 together, end-to-end. In some 
embodiments, the two connectors 302A, 302B of the tubular 
coupling 300 may be internally threaded, e.g., box-end 
connectors. Moreover, the two connectors 302A, 302B may 
be formed similarly to the second connector 116 shown in 
and described above with reference to FIG. 2. Further, the 
first and second connectors 112, 116 may each be formed 
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similarly to the first connector 112 shown in and described 
above with reference to FIG. 2. 
0040 Considering the tubular coupling 300 in greater 
detail, the tubular coupling 300 may include a body 304, in 
which the two connectors 302A, 302B may be defined. 
Thus, the body 304 may define sealing surfaces 306A, 306B, 
torque-stop surfaces 308A, 308B, and end surfaces 310A, 
310B for the respective connectors 302A, 302B. In addition, 
the connectors 302A, 302B may include threads 312A, 312B 
formed in the body 304, which may be configured to engage 
threads 314A, 314B of the first and second connectors 112, 
116. 

0041. The sealing surfaces 306A, 306B may be on a 
radially-facing surface of the connectors 302A, 302B and 
may be configured to engage and form a seal with radial 
sealing surfaces 316A, 316B of the first and second con 
nectors 112, 116. Further, the torque-stop surfaces 308A, 
308B may engage torque noses 318A, 318B, and the end 
surface 310A, 310B may engage shoulders 320A, 320B of 
the first and second connectors 112, 116, e.g., potentially 
forming a seal therewith. 
0042. The body 304 of the tubular coupling 300 may 
define a central shoulder 322 therein, which may partition 
the connectors 302A, 302B from one another. The central 
shoulder 322 may extend radially, increasing a thickness of 
the body 304 between the connectors 302A, 302B. For 
example, the central shoulder 322 may cooperate with bores 
of the first and second tubulars 104,106 to provide a smooth, 
e.g., generally constant diameter bore 324 through the 
tubular coupling 300 when the first and second tubulars 104, 
106 are connected thereto. 
0043. The two different types of connectors (e.g., using a 
tubular coupling as in FIG. 3 or integral connection as in 
FIG. 2) share in common the provision of at least one inner 
body that is externally threaded and at least one outer body 
that is internally threaded, with the inner and outer bodies 
being connected together via their threads. Thus, a variety of 
embodiments for such connection are described below with 
reference to an inner body and an outer body, with it being 
appreciated that each may be part of an oilfield tubular or 
part of a coupling. 
0044 FIG. 4 illustrates a side, cross-sectional view of a 
connection made between an outer body 400 and an inner 
body 402 using threads 404, 405, respectively, according to 
an embodiment. In particular, the threads 404 may be 
internal and may be configured to engage the external 
threads 405 formed in the inner body 402. The threads 404, 
405 may each be formed from a single, helical ridge cut or 
otherwise formed in the respective body 400, 402, without 
departing from the scope of the term “threads,” which 
generally refers to the multiple crests and troughs that are 
apparent when viewing the thread form in cross-section. 
Accordingly, the threads 404 may include crests 408 and 
troughs 412. Each crest 408 may include a stabbing flank 
406, an inner surface 409, and a load flank 410. Similarly, 
the threads 405 may include crests 416 and troughs 420, 
with each crest 416 including a load flank 414, a stabbing 
flank 418, and an outer surface 419. When connected 
together, the load flanks 410, 414 may be adjacent (e.g., may 
contact one another) and the stabbing flanks 406, 418 may 
be adjacent (e.g., may contact one another, or there may be 
a gap formed therebetween). 
0045. A width W of the crest 408 of the threads 404 
may be defined between the stabbing flank 406 and the load 
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flank 410. A width Wr of the trough 412 of the threads 404 
may be defined between the stabbing flank 406 and the load 
flank 410 of two adjacent crests 408. Similarly, a width W. 
of the crest 416 of the threads 405 may be defined between 
the load flank 414 and the stabbing flank 418. A width W. 
of the trough 420 may be defined between the stabbing flank 
418 and the load flank 414 of adjacent crests 416. In an 
embodiment, the width W is between about 0.040 inches 
and about 0.136 inches, and the width W is between about 
0.039 inches and about 0.132 inches. 

0046. The widths W. and W of the crests 408, 416 
may, in Some embodiments, be equal, about equal (e.g., 
within a certain tolerance), or different. Similarly, the widths 
W. and W of the troughs 412, 420 may be equal, about 
equal, or different. Further, the width We of the trough 412 
may be larger than the width W of the crest 416, and the 
width Wr of the trough 420 may be larger than the width 
We of the crest 416. Accordingly, when the inner body 402 
is threaded into the outer body 400, a gap may be formed 
between the stabbing flank 418 of the thread 405 and the 
stabbing flank 406 of the thread 404, while the load flank 
414 may engage the load flank 410. The gap may be 
provided, among other things, potentially to receive and 
serve as a reservoir for a coating that may be applied to 
either or both threads 404, 405. 
0047. In some embodiments, the threads 404, 405 may be 
constructed to interfere and support a portion of the overall 
torque load, thereby reducing the loads between the torque 
stop surface (e.g., 214 of FIG. 2) and the torque nose (e.g., 
212 of FIG. 2). The interference may be generated in a 
variety of manners, such as by running the crests 408, 416 
together or modifying the pitch along the length of the 
threads 404, 405. For example, when the crest 416 is 
engaged with crest 408, e.g., where the stabbing flank 406 
meets the trough 412 (the “root’ of the crest 408), any 
further engagement of the outer and inner bodies 400, 402 
may urge the crest 416 into the crest 408, resulting in 
interference. When the geometry of the threads 404, 405 is 
selected such that this interference occurs when the torque 
nose (e.g., 212 of FIG. 2) engages the torque-stop surface 
(e.g., 214 of FIG. 2), a portion of the applied torque is 
carried at both locations (threads and torque nose/stop 
Surface). As a result, the connection between the outer and 
inner bodies 400, 402 may be able to carry a higher torsional 
load than it is capable of carrying when just the torque nose 
(e.g., 212 of FIG. 2) and torque-stop surface (e.g., 214 of 
FIG. 2) are engaged. 
0048. The threads 404, 405 may include a kick-out fea 
ture, which may facilitate disconnection of the outer and 
inner bodies 400, 402. For example, after providing break 
out torque to the connection, and rotating the inner and outer 
bodies 400, 402 relative to one another, in a direction that 
causes the inner body 402 to withdraw from within the outer 
body 400, the threads 404, 405 may become less and less 
engaged with the threads 405. This occurs due to the taper 
(as defined by a taper angle C, described below) of the 
connection. As the inner body 402 is backed out from the 
outer body 404, at some point, the threads 404 may be able 
to clear the threads 405, allowing for axial (linear) relative 
movement of the inner and outer bodies 400, 402. However, 
although the dimensions of the threads 404, 405 may allow 
for such movement, if the inner and outer bodies 400, 402 
are not precisely coaxial, the threads 404, 405 may become 
caught on one another, preventing the linear movement. The 
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kick-out feature may alleviate this difficulty, avoiding at 
least some amount of hang-up between the threads 404, 405. 
In addition, by provision of the kick-out feature, the torque 
used to disconnect the threads 404, 405 may, in some 
example cases, be less than the torque used to make a full 
connection, e.g., between about 1,000ft-lbs and about 1,500 
ft-lbs less. 

0049. In an embodiment, the kick-out feature may, for 
example, include rounded corners of the threads 404, e.g., 
between the stabbing flank 406 and the trough 412 of the 
thread 404, between the stabbing flank 406 and the inner 
surface 409, between the load flank 410 and the inner 
surface 409, and/or between the load flank 410 and the 
trough 412. In an embodiment, the corners of the threads 404 
may define a radius r of between about 0.001 inches and 
about 0.010 inches, for example, about 0.005 inches. It will 
be appreciated that, in embodiments in which multiple 
corners are rounded, the radii of Such rounding may be the 
same or different as between different corners. 
0050. Similarly, the threads 405 may be rounded as part 
of such a kick-out feature. For example, the threads 405 may 
be rounded between the load flank 414 and the trough 420, 
between the load flank 414 and the outer surface 419, 
between the stabbing flank 418 and the outer surface 419. 
and/or between the stabbing flank 418 and the trough 420. 
In an embodiment, the corners of the threads 405 may define 
a radius r of between about 0.010 inches and about 0.020 
inches, or, for example, about 0.015 inches. It will be 
appreciated that, in embodiments in which multiple corners 
are rounded, the radii of Such rounding may be the same or 
different as between different corners. 

0051. In addition, the rounded corners of the threads 404, 
405 (e.g., defining the radii r and r) may provide a smooth 
transition between surfaces of the threads 404, 405, which 
may limit stress risers and reduce the likelihood of mechani 
cal damage due to contact between the threaded Surfaces. 
0052. The pitch of the threads 404, 405 may vary from 
approximately 4 threads per inch to 10 threads per inch. For 
example, four threads per inch corresponds to a thread pitch 
value of approximately 0.25 inches; six threads per inch 
relates to approximately 0.167 inches; and 10 threads per 
inch relates to approximately 0.100 inches, etc. The form of 
the threads 404, 405 may thus be further described by the 
thread height relative to the thread pitch. In one embodi 
ment, the thread height, that is, the radial distance from 
where the load flank and stabbing flank meet the trough to 
where the stabbing flank and load flank meet the outer or 
inner surface, is between about 10% and about 18% of the 
thread pitch, e.g., about 15% of the thread pitch. In an 
embodiment, the thread height may be between about 0.020 
inches and 0.030 inches or between about 0.015 inches and 
about 0.038 inches. In an embodiment, the threads 404, 405 
may be asymmetric and may have a ratio of thread height to 
pitch of between about 0.10 and about 0.20. 
0053 Considering the heights of the threads 404, 405 
separately, the threads 404 may have a height h, and the 
threads 405 may have a height hp. The height h may be 
Smaller than the height hp, and thus the aforementioned gap 
may also extend between corresponding troughs 420 and the 
crests 408, while the crests 416 may engage the troughs 412. 
In other embodiments, the height hp may be equal to the 
height h Such that interference may be generated. In an 
embodiment, the height hp may be between about 0.016 
inches and about 0.038 inches, e.g., between about 0.025 
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inches and about 0.029 inches, and the height h may be 
between about 0.015 inches and about 0.040 inches, e.g., 
between about 0.016 inches and about 0.038 inches 

0054. In some embodiments, the ratio of the height hp to 
an outer diameter of the inner body 402 (e.g., the first tubular 
104 of FIG. 1) may be between about 0.0039 and about 
0.0114. Further, the ratio of the height h and an inner 
diameter of the outer body 400 may be between about 
0.0042 and about 0.0145. 

0055. By way of explanation, a relatively short thread 
may be prone to “thread jumping.” during which a crest 
received into a trough will leave the trough and enter into an 
adjacent trough. Thread jumping can be an elastic or plastic 
event, and can damage the thread form and affect the 
connection between the inner and outer bodies. A tapered 
connection may increase the axial to radial translation. In 
general, the taper increases the angle of the flank which 
increases the radial component of the load. The taper also 
increases the likelihood of a thread jump occurring, because 
the engagement of the box and pin thread forms is reduced 
when the pin is moved axially out of the connection. 
Accordingly, conventional wisdom in Some circumstances 
may be to avoid a combination of a tapered connection with 
relatively short threads, such as the connection disclosed 
herein. 

0056. Additionally, when the threads 404, 405 are 
engaged in a manner that the roots (where the flanks and the 
troughs meet) and crests touch, the radial load component 
may be increased in the same manner as tapered parts being 
forced together. Larger tapers may stab more effectively, but 
have a larger axial to radial translation. Further, the outer 
diameter and inner diameter of the threaded connectors have 
set values (related to the size of the tubulars of which they 
are a part), which in turn limits the available shoulder areas. 
A larger taper leaves less available shouldering area which 
may limit the torsional capacity of the connection. 
0057 Bending is an additional load component that also 
affects the connection. When bending occurs, outer thread 
form (as viewed from the side) is subjected to additional 
axial tension, which results in an associated increase in the 
radial component of thread loading. Additionally, bending 
may cause displacement in the connection, which reduce the 
thread engagement between the threads 404, 405 and 
increase the likelihood of a connection failure. 

0.058 Overall, in some embodiments, the combination of 
pitch, thread height, and taper angle may allow the shoul 
dering area to be maximized and Substantially increases the 
torsional capacity of the connection. Further, the pitch and 
thread height combination results in a short, wide thread that 
is resistant to cross-threading and damage during stabbing. 
For example, instead of cross-threading, the connection may 
lock during threading and not advance, thereby avoiding 
damage to the threads. 
0059 Referring again to the specific example of the 
threads 404, 405 shown in FIG. 4, the corner between the 
load flank 414 and the outer surface 419 of the threads 404 
may be received into, and slide along the corner between the 
load flank 410 and the trough 412 of the threads 405, as the 
connection between the inner body 402 and the outer body 
400 is made. In addition to providing a kick-out feature, the 
curving of the corners may avoid causing a galling effect, or 
otherwise increasing a resistance to disconnecting the outer 
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and inner bodies 400, 402. This may assist in disconnecting 
the outer and inner bodies 400, 402, and may thus form part 
of the kick-out feature. 
0060. Further, the stabbing flanks 406, 414 and the load 
flanks 410, 418 may be angled, e.g., forming acute angles Y, 
Y, Y. Y with respect to the inner and outer Surfaces 409, 
419, as shown. Specifically, Y may be defined between the 
stabbing flank 406 and the inner surface 409, Y may be 
defined between the load flank 410 and the inner surface 
409, Y may be defined between the stabbing flank 418 and 
the outer surface 419, and Y may be defined between the 
load flank 418 and the outer surface 408. In some embodi 
ments, the angles Y and Y may be the same, and the angles 
Y and Y may be the same (whether or not the same as the 
angles Y and Y), such that the respective threads 404, 405 
are symmetric. In other embodiments, the angles Y and Y 
and the angles Y and Y may be different. For example, the 
angles Y and Y may be between about 70 degrees and about 
89 degrees, e.g., between about 79 degrees and about 86 
degrees, and the angles Y and Y may be between about 29 
degrees and about 70 degrees, e.g., about 60 degrees. Load 
flank angling may minimize axial-to-radial translation and 
may facilitate stress flow from the thread itself to the tubular 
on which the connection is defined, and may minimize "hot 
spots” of concentrated stress regions. The relative angling of 
the threads 404, 405 may also assist with disconnection of 
the outer and inner bodies 400, 402, and may thus be 
considered part of the kick-out feature. 
0061 Further, the outer and inner bodies 400, 402 may be 
tapered. A tapered connection typically increases the axial 
to-radial translation. In general, the taper increases the angle 
of the flank which increases the radial component of the 
loading of the connection. The taper may also worsen any 
condition where a thread jump occurs, because the engage 
ment of the box and pin thread forms is reduced when the pin 
(inner body) is moved axially out of the connection. Addi 
tionally, when the box and pin components are engaged in 
a manner that the roots and crests of the thread forms touch, 
the radial load component is increased in the same manner 
as tapered parts being forced together. Larger tapers typi 
cally stab more easily, but may have a larger axial-to-radial 
translation. Further, the radial dimensions of the pin and box 
ends may have set values, related to the dimensions of the 
tubulars of which they are a part, which in turn may 
constrain the available shoulder areas. A larger taper leaves 
less available shouldering area which constrains the tor 
sional capacity of the connection. 
0062 For example, the outer and inner bodies 400, 402 
may each define a taper angle C. of between about 0.8 
degrees and about 1.5 degrees, e.g., about 1.2 degrees, with 
respect to a line drawn Straight in the axial direction, as 
shown. Generally, the angle C. ranges within the values that 
correspond to a diametral taper of 0.25 inch per foot to 1.00 
inch per foot, e.g., between about 0.37 inches per foot and 
about 0.88 inches per foot. 
0063. It will be appreciated that the relative shape and 
sizes of the threads 404, 405 may be changed, which may 
change the Surfaces thereofthat engage one another, or form 
gaps therebetween, as the inner body 402 and the outer body 
400 are connected together. 
0064 FIGS. 5A, 5B, 5C, and 5D illustrate side, cross 
sectional views of several embodiments of a connection 
made between an inner body 500 and an outer body 502. 
Beginning with FIG. 5A, the inner body 500 may be a 
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pin-end connector, e.g., of one of the tubulars of the tubular 
string 100 discussed above with reference to FIG. 1, while 
the outer body 502 may be a box-end connector of such 
tubulars, or of a tubular coupling, Such as the tubular 
coupling 300 discussed above with reference to FIG. 3. 
0065. The inner body 500 may include threads 504, a 
sealing surface 506, and a torque nose 508. The threads 504 
may be or include an external helical ridge, which shown in 
cross-section, appears as a plurality of crests 510 and 
troughs 512. Each of the crests 510 may include a load flank 
513, an outer surface 514, and a load flank 515. In an 
embodiment, as shown, the load flanks 513 may have a 
chamfered profile, e.g., defining a chamfer 517 between the 
load flank 513 and the outer surface 514, such that an angled 
surface takes the place of a sharp corner therebetween. 
0066. The outer body 502 may include threads 516, 
which may be a helical internal ridge that, in cross-section, 
appears as a plurality of crests 518 and troughs 520. Each of 
the crests 518 may include a stabbing flank 522, an inner 
surface 524, and a load flank 526. The load flanks 526 may 
be shaped to receive and engage the load flanks 513, and 
thus may each include an inverse chamfer 527 where the 
load flanks 526 meet the troughs 520. Further, a gap may be 
defined between the load flanks 515 and the stabbing flanks 
522 when the inner body 500 is connected to the outer body 
502 via the engaging threads 504,516. Additionally, the gap 
may extend between the inner surface 524 of the crest 518 
and the trough 512. 
006.7 FIG. 5A also illustrates additional details of an 
embodiment of the torque nose 508. As shown, the torque 
nose 508 may be tapered with respect to a radial line, e.g., 
at an angle 0. The sealing surface 506 may also be tapered 
with respect to an axial line, e.g., at an angle L. The angle 0 
may, in some embodiments, be about three times the angle 
L. This tapering may facilitate the formation of a seal 
between the sealing surface 506 and a reciprocal sealing 
surface (not shown in FIGS. 5A-5D) of the outer body 502, 
such that the torque nose 508 and sealing surface 506 form 
a wedge that drives into a corner between the torque-stop 
surface (not shown in FIGS.5A-5D) and the sealing surface. 
0068 FIG. 5B illustrates another embodiment of the 
threads 504, 516 of the inner and outer bodies 500, 502, 
respectively. In this embodiment, the crest 510 may define 
an inverse chamfer 530 where the load flank 513 meets the 
trough 512. Complementarily, the crest 518 may define a 
chamfer 532 wherein the load flank 526 meets the inner 
surface 524. 
0069 FIG. 5C illustrates another embodiment of the 
threads 504,516. In this embodiment, the crest 518 defines 
a rounded, concave corner between the load flank 526 and 
the inner surface 524, while the crest 510 defines a rounded, 
convex corner between the load flank 513 and the trough 
S12. 

(0070 FIG.5D illustrates yet another embodiment of the 
threads 504,516. In this embodiment, the crest 510 defines 
a rounded, convex corner between the load flank 513 and the 
outer surface 514, and a rounded, concave corner between 
the load flank 513 and the trough 512. Further, the crest 518 
defines arounded, convex corner between the load flank.526 
and the inner surface 524. The rounded, concave corner 
between the load flank 513 and the trough 512 may receive 
the rounded, convex corner between the load flank 526 and 
the inner surface 524, and the rounded, convex corner 
between the load flank 513 and the inner surface 524 may be 
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prevented, by its shape, from engaging the rectilinear corner 
formed between the load flank 526 and the trough 520. 
0071. Accordingly, as shown, the threads 504 have a 
rounded corner between the trough 512 and the load flank 
513, and another rounded corner between the load flank 513 
and the outer surface 514. This creates an S-shape between 
the two adjacent, rounded corners. The corner between the 
load flank 526 and the inner Surface 524 of the threads 516 
may be squared-off, rather than also forming an S-shape. 
Briefly, mating together two sets of threads with such an 
S-shape may present challenges as a consequence of 
manufacturing variability, which can compromise the con 
tact between the two thread forms. Compromised contact 
between the two thread forms can adversely affect the 
integrity of the overall connection. Thus, in this embodi 
ment, the inner surface 524 may be spaced farther away 
from the trough 520 than in an S-shaped thread form, and 
the corner between the load flank 526, and inner surface 524 
may be squared-off, allowing for increased contact between 
the two threads 504, 516. In particular, the line contact 
between load flank 526 and load flank 513 may be maxi 
mized, regardless of manufacturing variability. 
0072 FIG. 6 illustrates a side, cross-sectional view of an 
inner body 600 received into and connected with an outer 
body 602, according to an embodiment. The inner body 600 
may be a tubular, such as the first tubular 104 discussed 
above with reference to FIG. 1. The outer body 602 may be 
either the second tubular 106 (FIG. 1) or the coupling 300 
(FIG. 3). 
0073. The inner body 600 may include a torque nose 606, 
which may extend at an angle 0 with respect to a line 
extending parallel to a central axis 608 of the inner and outer 
bodies 600, 602. The outer body 602 may include a torque 
stop surface 610, which may also extend at the angle 0, so 
as to engage the torque nose 606 when the inner body 600 
is received therein. 
0074. Further, the outer body 602 may include a sealing 
surface 612 that faces generally radially inward (i.e., toward 
the central axis 608). In an embodiment, the sealing surface 
612 may extend at the angle L (see FIG. 7). The inner body 
600 may include a radially-facing sealing surface 614 that 
faces generally radially outwards, and also extends at the 
angle L. As noted above, the ratio of the angle 0 to the angle 
L may be about 3:1 in some embodiments. 
0075 Accordingly, as the inner body 600 is advanced 
into the outer body 602, eventually the torque nose 606 may 
engage the torque-stop Surface 610. These engaging tapered 
surfaces may thus cause the torque nose 606 to be driven 
radially outwards by continued advancement of the inner 
body 600 relative to the outer body 602. This may drive the 
sealing Surfaces 612, 614 together, forming a metal-to-metal 
seal therebetween. 
0.076 Further, in some embodiments, threads 616 of the 
inner body 600 may terminate before the torque nose 606, 
and threads 618 of the outer body 602 may terminate before 
the torque-stop surface 610. A thread relief 620 may be 
defined within the outer body 602, proximal to the torque 
stop surface 610. In some embodiments, a sealing element 
622 may be positioned therein, as shown. In other embodi 
ments, such as that shown in FIG. 7, a seal groove 700 may 
be defined in the outer body 602 in which a sealing element 
702 may be positioned. The sealing elements 622, 702 may 
be any suitable sealing element, e.g., elastomeric, composite 
(e.g., carbon-fiber material), etc., in any suitable shape, e.g., 
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rounded or square in cross-section, etc. Thread relief meant 
to run threader all the way across and stop. 
0077 FIG. 8 illustrates a side, cross-sectional view of 
another connection between an inner body 800 and an outer 
body 802, according to an embodiment. As shown, the inner 
body 800 may include threads 804, which may engage with 
threads 805 of the outer body 802, so as to secure the 
connection therebetween. 
(0078. The inner body 800 may define a torque nose 814, 
which may engage a torque-stop Surface 816 of the outer 
body 802 when the inner and outer bodies 800, 802 are 
connected together. The torque nose 814 and the torque-stop 
surface 816 may each be at least partially curved in cross 
section, with the torque nose 814 being generally concave 
and the torque-stop surface 816 being generally convex. At 
least part of the torque nose 814 may thus form a structure 
analogous to a socket, and at least part of the torque-stop 
Surface 816 forms a structure analogous to a ball. Such that 
the two together form an interface analogous to a ball-and 
socket joint. Further, a radial outer surface 818 of the inner 
body 800, extending from and adjacent to the torque nose 
814 may be spaced apart from a radial inner surface 820 of 
the outer body 802, extending from and adjacent to the 
torque-stop surface 816. Further, the radial inner surface 820 
may be inclined at an angle w with respect to a line drawn 
parallel to the central axis of the inner and outer bodies 800, 
802. Accordingly, the interface between the torque-stop 
surface 816 and the torque nose 814 may allow for the inner 
body 800 and the outer body 802 to flex at the connection, 
while minimizing or avoiding damage thereto. 
007.9 FIG. 9 illustrates a side, cross-sectional view of a 
tubular coupling 900 for connecting together a first tubular 
902 and a second tubular 904, according to an embodiment. 
The tubular coupling 900 may be similar to the tubular 
coupling 300 discussed above with reference to FIG. 3. The 
tubular coupling 900 may have a body 905 and may define 
a bore 906 therethrough. The tubular coupling 900 may also 
define a first connector 908 configured to receive and 
connect to the first tubular 902 and a second connector 910 
configured to receive and connect to the second tubular 904. 
The first and second connectors 908, 910 may include any 
combination of the features of the outer bodies discussed 
hereinabove. Further, the bore 906 may extend between the 
first and second connectors 908, 910 so as to provide fluid 
communication therebetween, allowing communication 
between bores of the first and second tubulars 902, 904. 
0080. The body 905 may define an undercut section 912 
therein, which may be formed as a radially-enlarged portion 
of the bore 906, between the first and second connectors 908, 
910. Accordingly, a thickness of the body 905 at the under 
cut section 912 may be reduced as compared to regions 
adjacent to the undercut section 912. This may facilitate 
bending of the tubular coupling 900 by reducing the bending 
stiffness thereof. Further, the undercut section 912 may serve 
as an inner profile for connection with a tool deployed into 
the tubulars. In other words, the undercut section 912 may 
function as a “landing nipple.” 
0081. In one embodiment, the undercut section 912 is 
defined symmetrically about a centerline CL of the tubular 
coupling 900, with the centerline CL extending radially at an 
axial middle of the body 905. In another embodiment, the 
undercut section 912 may be asymmetric about the center 
line CL. In an embodiment, the undercut section 912 may 
have a length B1 and a depth A1, as shown. The length B1 
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may be between about 0.25 inches and about 4 inches along 
a longitudinal axis 914 of the tubular coupling 900. The 
depth A1 may be between about 0.1 inches and about 0.5 
inches. 

0082 Also shown, according to one example embodi 
ment, is a taper 916, which provides a smooth transition 
from the bore 906 to the undercut section 912. The taper 916 
may reduce or avoid stress risers that may accompany abrupt 
changes in geometry. The taper 916 may be between about 
10 and about 70 degrees relative to the longitudinal axis 914 
of the tubular coupling 900. 
0083. Additionally, a radius 920 is shown, as part of the 
specific, illustrated embodiment. The radius 920 provides a 
smooth transition from the taper 916 to the undercut section 
912. The radius 920 may reduce stress risers at the transition 
from the undercut section 912 to the taper 916. The radius 
920 may be between about 0.125 inches and about 0.375 
inches. 

0084. As shown in FIG. 9, the undercut section 912 has 
a profile that is substantially parallel to the longitudinal axis 
914 of the tubular coupling 900. In another embodiment, the 
undercut section 912 may be disposed at an angle relative to 
the longitudinal axis 914 of the tubular coupling 900. As also 
shown in FIG. 9, the undercut section 912 has an inner 
diameter that is substantially the same along the length B1 
of the undercut section 912. In another embodiment, the 
undercut section 912 may have more than one inner diam 
eter along the length B1 of the undercut section 912, such 
that the undercut section 912 has a stepped profile. The 
stepped profile of the undercut section 912 may be used as 
a landing or profile nipple for a wellbore operation, in some 
embodiments. 

0085 FIG. 10 illustrates a side, cross-sectional view of a 
tubular coupling 1000, according to an embodiment. The 
tubular coupling 1000 may be similar in structure and 
function to the tubular coupling 900, and may be configured 
to receive and connect together two tubulars (not shown). As 
such, the tubular coupling 1000 may define a first connector 
1002 and a second connector 1004, which may be internally 
threaded so as to connect to the tubulars. The first and 
second connectors 1002, 1004 may include any combination 
of the features of the outer bodies discussed hereinabove. 

I0086. The tubular coupling 1000 may include a body 
1006, in which a bore 1008 is defined extending between the 
first and second connectors 1002, 1004, such that the tubu 
lars may be in fluid communication with one another when 
connected to the tubular coupling 1000. Further, the body 
1006 may include an outer diameter surface 1010, which 
may extend Substantially along its axial length and may be 
generally cylindrical. 
0087. The body 1006 may also define a turndown section 
1012 in the outer diameter surface 1010, e.g., between the 
first and second connectors 1002, 1004. The radial thickness 
of the body 1006 at the turndown section 1012 may be 
reduced by provision of the turndown section 1012. In an 
embodiment, the turndown section 1012 may be defined 
symmetrically about a centerline CL of the tubular coupling 
1000, but in other embodiments, may be asymmetrical to the 
centerline CL. The turndown section 1012 may be formed in 
the body 1006 using any suitable process or device, such as 
by cutting using a lathe, mill, or any other cutting device or 
process, or as part of the formation of the tubular coupling 
1000 itself, e.g., casting, sintering, etc. 
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I0088. The turndown section 1012 may define a length B2 
and a depth A2, as shown. The length B2 may be between 
about 0.25 inches and about 4 inches along a longitudinal 
axis 1014 of the tubular coupling 1000. The depth A2 may 
be between about 0.01 inches and about 0.5 inches. 

I0089 Also shown is a taper 1016, which provides a 
smooth transition between the turndown section 1012 and 
the adjacent regions of the outer diameter surface 1010 of 
the body 1006. The taper 1016 may prevent stress risers that 
may accompany abrupt changes in geometry. Further, a 
radius 1018 is shown, which provides a smooth transition 
from the taper 1016 to the turndown section 1012. A radius 
1020 is also shown, which provides a smooth transition from 
the taper 1016 to the outer diameter surface 1010. The radii 
1018 and 1020 may each be between about 0.060 inches and 
about 0.375 inches. In addition to mitigating stress rises, the 
taper 1016 and/or radii 1018, 1020 may provide a smooth 
geometry that minimizes the chance of the turndown section 
1012 catching or hanging up on changes in the wellbore or 
well-control Stack during downhole operations. 
0090 FIG. 11 illustrates a side, cross-sectional view of a 
tubular coupling 1100 for connecting together two tubulars 
(not shown), according to an embodiment. The tubular 
coupling 1100 may be similar to the tubular couplings 900, 
1000 and similar features may be given the same reference 
numbers. The tubular coupling 1100 may include first and 
second connectors 1102, 1104 having internal threads and 
being configured to receive and connect together the two 
tubulars. The first and second connectors 1102, 1104 may 
include any combination of the features of the outer bodies 
discussed hereinabove. Further, the tubular coupling 1100 
may have a body 1106, in which a bore 1108 may be defined, 
extending between the two connectors 1102, 1104, such that 
the tubulars may fluidly communicate through the bore 1108 
when connected to the body 1106. 
(0091. The tubular coupling 1100 may include both the 
undercut section 912 and the turndown section 1012. In an 
embodiment, the undercut section 912 and the turndown 
section 1012 may both be defined symmetrically about the 
centerline CL, and may extend by about the same axial 
dimension, Such that they are axially-aligned. As such, the 
radial thickness of the body 1106 may be diminished by 
provision of both the undercut section 912 and the turndown 
section 1012. 

0092. A method for coupling together two tubulars, e.g., 
using one of the embodiments of the tubular couplings 
described herein, may now be appreciated. FIG. 12 illus 
trates a flowchart of an example of such a method 1200, 
according to an embodiment. In addition, FIGS. 13-15 
illustrate the structures employed with the method 1200 at 
various stages of the method 1200, according to an embodi 
ment. 

(0093. The method 1200 may begin at 1202, by discon 
necting a first tubular from a second tubular. Referring to 
FIG. 13, there is shown such a first tubular 1302 discon 
nected from a second tubular 1304. In particular, the dis 
connection may occur as part of routine oilfield operation 
(e.g., “tripping out”), or in response to an event. Such as a 
detection of a failure of a connection. The first tubular 1302 
may be rotated relative to the second tubular 1304, such that 
a pin-end connection 1306 of the first tubular 1302 is 
disengaged and removed from a box-end connection 1308 of 
the second tubular 1304. 
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0094) Referring again additionally to FIG. 12, the method 
1200 may include determining that the pin-end connector 
1306 and/or the box-end connector 1308 are damaged, worn, 
or otherwise no longer safely, reliably Suited for use, as at 
1204. The method 1200 may then include removing the 
pin-end connector 1306 and the box-end connector 1308 
from the first and second tubulars 1302, 1304, respectively, 
as at 1206, leaving tubular bodies 1305, 1307. FIG. 14 
illustrates the first and second tubulars 1302, 1304 after such 
removal. The removal of the pin-end connector 1306 and the 
box-end connector 1308 may be accomplished using any 
Suitable method, e.g., cutting with a saw, mill, lathe, torch, 
etc. 

0095. The method 1200 may then include forming exter 
nal threads on the remaining tubular bodies 1305, 1307 of 
the first and second tubulars 1302, 1304, as at 1208. FIG. 15 
illustrates such external threads 1500, 1502. The form of the 
threads 1500, 1502 may be substantially the same, or may be 
different. Further, one or both of the threads 1500, 1502 may 
take the form of one or more of the thread forms described 
herein, e.g., with respect to FIGS. 4 and/or 5A-5E. Stated 
otherwise, once cut and provided with new threads 1500, 
1502, the first and second tubulars 1302, 1304 may each 
incorporate one or more embodiments of the inner bodies 
discussed hereinabove. Accordingly, one or both of the 
threads 1500, 1502 may include kick-out features, and the 
first and second tubulars 1302, 1304 may include tapered 
torque noses, radial sealing Surfaces, etc. 
0096. Referring again to FIG. 12 and advancing in the 
method 1200, the method 1200 may include connecting the 
first and second tubulars 1302, 1304 together by connecting 
the threads 1500, 1502 to a tubular coupling 1506, which is 
also illustrated in FIG. 15. The tubular coupling 1506 may 
be or include any combination of features described above 
for the various tubular couplings and/or outer bodies, e.g., 
undercut sections, turndown sections, radial sealing Surface, 
torque-stop surfaces, thread reliefs, etc. Further, the tubular 
coupling 1506 may define an axial length L. The axial length 
L may be sufficient not only to receive the threads 1500, 
1502 of the tubulars 1302, 1304 therein, but also to increase 
the length of the combination of the first and second tubulars 
1302, 1304 to compensate for the removed pin-end connec 
tor 1306 and the box-end connector 1308. 

0097. In some embodiments, the coupling 1506 may 
include one or more spirals (not shown) on an outer Surface 
of the tubular coupling. The spiral may be formed in the 
outer Surface of the tubular coupling by a machining process 
(e.g., machining a groove or a protrusion). The spiral may 
also be formed on the outer surface from one or more layers 
of a thermal spray, such as WEARSOXR, which is com 
mercially available from Antelope Oil Tool & Mfg. Co., 
LLC. The spiral may be configured to reduce the surface 
area of the tubular coupling in contact with the Surrounding 
wellbore during the wellbore operation. Further, the spiral 
may be configured to agitate debris from the wellbore by 
directing flow generated as the tubular coupling is rotated 
during the wellbore operation, particularly in a highly devi 
ated wellbore. The spiral may also reduce the friction 
between the tubular coupling and the surrounding wellbore 
because the tubular coupling is lifted. In one embodiment, 
one or more horizontal or vertical grooves (or protrusions) 
may be used in place of the spiral. 
0.098 FIG. 16 illustrates a side, cross-sectional view of a 
connection 1600 including an inner body 1602 and an outer 
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body 1604, according to an embodiment. The inner body 
1602 may be a tubular, and, as shown, the outer body 1604 
may be a coupling, similar to the coupling 300 discussed 
above with respect to FIG. 3, or may be a second tubular, 
e.g., as discussed with respect to FIG. 2. 
(0099. In the illustrated embodiment, the outer body 1604 
may include a first connector 1606 and a second connector 
1608, which may be in communication with one another via 
a bore 1610 defined through the outer body 1604. Further, a 
shoulder 1611 may be defined between the first and second 
connectors 1606, 1608. The first connector 1606 may be 
configured to receive and connect to the inner body 1602, as 
shown. The second connector 1608 may be configured to 
connect with another tubular (not shown). For example, the 
first connector 1606 may include first internal threads 1612 
and the second connector may include second internal 
threads 1614. The first internal threads 1612 may be con 
figured to engage external threads 1615 of the inner body 
1602. 

0.100 Either or both of the first and second connectors 
1606, 1608 may include one or more seals. For example, as 
shown, the first connector 1606 may include an inboard seal 
1616 and an outboard seal 1618. The second connector 1608 
may also include an inboard seal 1620 and an outboard seal 
1622. However, it will be appreciated that any combination 
of sides and seals may be employed (e.g., one or more of the 
illustrated seals may be omitted) without departing from the 
Scope of the present disclosure. 
0101 Each of the seals 1616, 1618, 1620, 1622, if 
present, may be seated into a recess or groove formed in the 
outer body 1604 and extending outwards therefrom. The 
seals 1616, 1618, 1620, 1622 may be configured to engage, 
e.g., seal with, the outer circumferential Surface of the inner 
body 1602 (in the case of the seals 1616, 1618; and another, 
not depicted, inner body in the case of the seals 1620, 1622). 
0102) The seals 1616, 1618, 1620, 1622 may be separated 
axially apart, e.g., may be positioned on or proximate to 
opposite axial sides of the connectors 1606, 1608, respec 
tively. For example, the inboard seal 1616 may be positioned 
axially between the outboard seal 1618 and the shoulder 
1611. Similarly, the inboard seal 1620 may be positioned 
between the shoulder 1611 and the outboard seal 1622. 
(0103) The inboard seals 1616, 1620 provide an auxiliary 
seal (in addition to a metal-to-metal seal formed between the 
inner body 1602 and the outer body 1604 as described 
above). The inboard seals 1616, 1620 may be located in a 
region that already has tight/controlled tolerances, which 
lends itself to producing a better seal. Additionally, in this 
position, Smooth machined or formed Surfaces may be in 
contact with the seal during the makeup of the connection, 
rather than potentially un-machined or rough surfaces. 
0104. The outboard seals 1618, 1622 may protect of the 
threads 1612, 1614 by preventing ingress of fluid to between 
the engaged threads 1612, 1614 during use. Thus, a sealed 
chamber may be effectively created between a primary 
metal-to-metal seal at or near to the nose of the inner body 
(or bodies) 1602 and the outboard seals 1618, 1622. 
0105. A dual-seal configuration including both sets of 
seals 1616, 1618, 1620, 1622 may combine the functional 
ities of these two sealing locations. In addition, in some 
embodiments, the grooves or recesses may be formed in the 
outer body 1604, but the sealing element may be omitted 
from one or more of these grooves. This may facilitate 
inventory management, for example. 
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01.06 FIGS. 17A and 17B illustrate an axial end view and 
a partial, side, cross-sectional view, respectively, of a sealing 
element 1700, according to an embodiment. In particular, as 
indicated, the view of FIG. 17B is taken along line 17B-17B 
in FIG. 17 A. 

0107. In an embodiment, the sealing element 1700 may 
be employed for any one of the seals 1616, 1618, 1620, 
and/or 1622. Referring specifically to FIG. 17B, the sealing 
element 1700 may have a cross-sectional shape, which may, 
for example, include one or more outer ridges (two are 
shown: 1702, 1704). The outer ridges 1702, 1704 may 
extend from an outer radial surface 1706 of the sealing 
element 1700. The outer ridges 1702, 1704 may be separated 
apart, which may allow for a degree of deflection or com 
pression of the outer ridges 1702, 1704, e.g., pressing the 
sealing element 1700 into the outer body 1604 (FIG.16). For 
example, this may accommodate thermal expansion or any 
other factor resulting in radial expansion, e.g., of the inner 
body 1602 (FIG. 16) relative to the outer body 1604. 
0108. Further, as seen in the cross-section of FIG. 17B, 
the sealing element 1700 may also include a tapered inner 
surface 1707 on a radial inside thereof. The inner surface 
1707 may include one or more inner ridges (one shown: 
1708). The inner ridge 1708 may be positioned or otherwise 
configured to engage an inner body (e.g., the inner body 
1602 of FIG. 16), and may be configured or otherwise able 
to deflect or compress, so as to account for expansion of the 
inner body while maintaining seal integrity. Additionally, the 
sealing element 1700 may have flat axial sides 1710, 1712, 
which may facilitate fitting the sealing element 1700 snugly 
in a square sealing recess, e.g., as compared to a rounded 
O-ring or the like. 
0109 The foregoing has outlined features of several 
embodiments so that those skilled in the art may better 
understand the present disclosure. Those skilled in the art 
should appreciate that they may readily use the present 
disclosure as a basis for designing or modifying other 
processes and structures for carrying out the same purposes 
and/or achieving the same advantages of the embodiments 
introduced herein. Those skilled in the art should also realize 
that such equivalent constructions do not depart from the 
spirit and scope of the present disclosure, and that they may 
make various changes, Substitutions, and alterations herein 
without departing from the spirit and scope of the present 
disclosure. 

1. A tubular connection, comprising: 
an inner body comprising a bore, external threads, a 

tapered torque nose, and a radially-facing sealing Sur 
face; 

an outer body comprising a bore in communication with 
the bore of the inner body, internal threads configured 
to engage the external threads of the inner body, a 
tapered torque-stop Surface that engages the tapered 
torque nose, and a radially-facing sealing Surface that 
forms a seal with the radially-facing sealing Surface of 
the inner body, wherein the external threads, the inter 
nal threads, or both comprise at least one kick-out 
feature including at least one rounded or chamfered 
corner thereof; 

an outboard sealing element configured to form a seal 
between the inner and outer bodies, wherein the out 
board sealing element is positioned on a first side of the 
internal threads; and 
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an inboard sealing element configured to form a seal 
between the inner and outer bodies, wherein the 
inboard sealing element is positioned on a second side 
of the internal threads, the first side being opposite to 
the second side, 

wherein the outboard sealing element, the inboard sealing 
element, or each of the outboard sealing element and 
the inboard sealing element comprise: 
a radially-outer Surface; 
two or more outer ridges extending outwards from the 

radially-outer Surface; 
a tapered, radially-inner Surface; and 
substantially parallel axial sides extending between the 

radially-outer Surface and the tapered, radially-inner 
Surface. 

2. The connection of claim 1, wherein the inner body and 
the outer body form the seal when a torque is applied to the 
inner body, the outer body, or both. 

3. The connection of claim 1, wherein the internal and 
external threads are asymmetric and have a ratio of thread 
height to pitch of between about 0.10 and about 0.20. 

4. The connection of claim 3, wherein a thread pitch of at 
least one of the internal and external threads is between 
about 4 threads per inch and about 10 threads per inch. 

5. The connection of claim 1, wherein the inner body is 
tapered where the external threads are defined, and the outer 
body is tapered where the internal threads are defined, the 
tapering of the inner body being between about 0.37 inches 
per foot and about 0.88 inches per foot relative to a central 
longitudinal axis of the connection, and the tapering of the 
outer body being between about 0.37 inches per foot and 
about 0.88 inches per foot relative to a central longitudinal 
axis of the connection. 

6. The connection of claim 1, wherein the external threads 
comprise a crest having a load flank, a stabbing flank, and an 
outer surface between the flank and the stabbing flank, and 
a trough, wherein a corner between the load flank and the 
outer Surface is rounded as part of the kick-out feature. 

7. The connection of claim 6, wherein the internal threads 
comprise: 

a crest configured to be received into the trough of the 
external threads, the crest having a load flank, a stab 
bing flank, and an inner Surface between the load flank 
and the stabbing flank; and 

a trough that is configured to receive the crest of the 
external thread, wherein a corner between the load 
flank and the inner surface is rounded to receive the 
rounded corner of the external threads. 

8. The connection of claim 7, wherein the load flank of the 
external threads extends at an angle relative to the outer 
surface of between about 79 degrees and about 86 degrees, 
the stabbing flank of the external threads extends at an angle 
relative to the outer surface of between about 29 degrees and 
about 70 degrees, the load flank of the internal threads 
extends at an angle relative to the inner Surface of between 
about 79 degrees and about 86 degrees, and the stabbing 
flank of the internal threads extends at an angle relative to 
the inner surface of between about 29 degrees and about 79 
degrees. 

9. The connection of claim 1, wherein the external threads 
comprise a crest having a load flank, a stabbing flank, an 
outer surface between the load flank and the stabbing flank, 
and a trough, wherein a corner between the load flank and 
the outer surface is chamfered. 
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10. The connection of claim 9, wherein the internal 
threads comprise a crest configured to be received into the 
trough of the external threads, the crest having a load flank, 
a stabbing flank, an inner Surface between the load flank and 
the stabbing flank, and a trough that is configured to receive 
the crest of the external thread, wherein a corner between the 
load flank of the crest of the internal threads and the inner 
surface thereof is reverse chamfered to receive the corner of 
the external threads. 

11. The connection of claim 1, wherein a height of the 
external threads is between about 0.016 inches and about 
0.038 inches, and wherein a height of the internal threads is 
between about 0.016 inches and about 0.038 inches. 

12. The connection of claim 11, wherein a width of the 
external threads is between about 0.040 inches and about 
0.136 inches, and wherein a width of the internal threads is 
between about 0.039 inches and about 0.132 inches. 

13. The connection of claim 11, wherein a ratio of the 
height of the external threads to a diameter of the inner body 
is between about 0.0039 inches and about 0.0114 inches, and 
wherein a ratio of the height of the internal threads to a 
diameter of the outer body is between about 0.0042 inches 
and about 0.0145 inches. 

14. The connection of claim 13, wherein the tapered 
torque nose extends at a first angle relative to a longitudinal 
centerline of the inner body and wherein the sealing surface 
extends at a second angle relative to the longitudinal cen 
terline, the first angle being about three times the first angle. 

15. The connection of claim 1, wherein the inner body 
comprises a first tubular, and the outer body comprises a 
second tubular. 

16. The connection of claim 1, wherein the inner body 
comprises a first tubular, and the outer body comprises a 
tubular coupling. 

17. The connection of claim 16, wherein the tubular 
coupling comprises a first connector for connecting with the 
first tubular, a second connector for connecting with a 
second tubular, and shoulder between the first and second 
connectors, the shoulder providing the torque-stop surface 
of the outer body. 

18. The connection of claim 17, wherein the tubular 
coupling defines an undercut section between the first and 
second connectors, the undercut section extending radially 
outward from a bore defined through the tubular coupling, to 
reduce a bending stiffness of the tubular coupling. 

19. The connection of claim 18, wherein the undercut 
section is configured to be a landing nipple. 

20. The connection of claim 17, wherein the tubular 
coupling defines a turndown section in an outer diameter 
thereof, between the first and second connectors, to reduce 
a bending stiffness of the tubular coupling. 

21-23. (canceled) 
24. A method for connecting together tubulars, compris 

ing: 
removing a pin-end connector from a first tubular and a 

box-end connector from a second tubular; 
forming threads in the first tubular and threads in the 

second tubular, after removing the pin-end connector 
and the box-end connector, respectively; and 

connecting the first tubular and the second tubular to end 
connectors of a tubular coupling to form a tubular 
connection, 
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wherein the first tubular provides an inner body of the 
tubular connection, the inner body comprising a bore, 
external threads, a tapered torque nose, and a radially 
facing sealing Surface; 

wherein the tubular coupling provides an outer body of 
the tubular connection, the outer body comprising a 
bore in communication with the bore of the inner body, 
internal threads configured to engage the external 
threads of the inner body, a tapered torque-stop surface 
that engages the tapered torque nose, and a radially 
facing sealing Surface that forms a seal with the radi 
ally-facing sealing Surface of the inner body, wherein 
the external threads, the internal threads, or both com 
prise at least one kick-out feature including at least one 
rounded or chamfered corner thereof; 

wherein the tubular connection further comprises: 
an outboard sealing element configured to form a seal 

between the inner and outer bodies, wherein the 
outboard sealing element is positioned on a first side 
of the internal threads; and 

an inboard sealing element configured to form a seal 
between the inner and outer bodies, wherein the 
inboard sealing element is positioned on a second 
side of the internal threads, the first side being 
opposite to the second side, and 

wherein the outboard sealing element, the inboard sealing 
element, or each of the outboard sealing element and 
the inboard sealing element comprise: 
a radially-outer surface; 
two or more outer ridges extending outwards from the 

radially-outer Surface; 
a tapered, radially-inner Surface; and 
substantially parallel axial sides extending between the 

radially-outer Surface and the tapered, radially-inner 
Surface. 

25-27. (canceled) 
28. A coupler for connecting together a first tubular and a 

second tubular, the coupler comprising: 
a body having a first axial side and a second axial side; 
a first connector configured to connect to the first tubular, 

the first connector extending from the first axial side, 
the first connector defining a radially-facing sealing 
Surface; 

a second connector configured to connect to the second 
tubular, the second connector extending from the sec 
ond axial side, the second connector defining a radially 
facing sealing Surface, and the first and second con 
nectors being in fluid communication with one another 
through the body, 

wherein the first and second connectors each comprise 
internal threads defining a thread form comprising: 
a plurality of crests each including a load flank, a 

stabbing flank, and an inner Surface extending 
between the load flank and the stabbing flank; 

a plurality of troughs between the plurality of crests; 
and 

a kick-out feature comprising a rounded or chamfered 
corner between the load flank and the inner surface, 
or between the stabbing flank and the inner surface, 
of at least some of the plurality of crests; 

an outboard sealing element configured to form a seal 
between the first connector and the first tubular, 
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wherein the outboard sealing element is positioned on 
a first side of the internal threads of the first connector; 
and 

an inboard sealing element configured to form a seal 
between the first connector and the first tubular, 
wherein the inboard sealing element is positioned on a 
second side of the internal threads of the first connector, 
the first side being opposite to the second side, 

wherein the outboard sealing element, the inboard sealing 
element, or each of the outboard sealing element and 
the inboard sealing element comprise: 
a radially-outer surface; 
two or more outer ridges extending outwards from the 

radially-outer surface; 
a tapered, radially-inner surface; and 
Substantially parallel axial sides extending between the 

radially-outer surface and the tapered, radially-inner 
surface. 

29. The coupler of claim 28, wherein: 
the body defines a shoulder between the first and second 

connectors, the shoulder defining a first tapered torque 
stop surface facing the first connector and a second 
tapered torque-stop surface facing the second connec 
tor, 
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the radially-facing sealing surface of the first connector is 
between the first tapered torque-stop surface and the 
internal threads of the first connector; and 

the radially-facing sealing surface of the second connector 
is between the second tapered torque-stop surface and 
the internal threads of the second connector. 

30. The coupler of claim 29, wherein: 
the body defines a first outboard seal groove between the 

first axial side and the internal thread form of the first 
connector, a first inboard seal groove between the 
internal thread form of the first connector and the 
shoulder, a second outboard seal groove between the 
second axial side and the internal thread form of the 
second connector, and a second inboard seal groove 
between the shoulder and the internal thread form of 
the second connector, 

the inboard sealing element is positioned in the first 
inboard seal groove, and 

the outboard sealing element is positioned in the first 
outboard seal groove. 


