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ABSTRACT

The invention relates to mechanical joinery for plumbing applications and in particular
“press” joint connections. A support ring for a tubular connection socket is provided to prevent
slippage in the joint caused by pressure and comprises a body comprising a first end and a
second end. A circumferential ring lip extends from the first end of the body and is positioned
perpendicular to the body. A protrusion is positioned on the body between the first end and the

second end. The protrusion comprises a top surface and a bottom surface.
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SUPPORT RING FOR TUBULAR PRESS CONNECTIONS AND FITTINGS
FIELD
[0001] The present disclosure generally relates to tubular connections, and more

particularly, to a support ring configured for press fittings.

BACKGROUND

[0002] Over the years, the plumbing industry has witnessed a remarkable increase in the

usc of mechanical joinery systems as alternatives to traditional threaded connections (c.g.,
as-manufactured fittings with threaded ends joined by threading) and thermal connections
(e.g., connections made by brazing, soldering and/or welding). Further, within the general
family of mechanical joinery, ‘press’ joint connections, as understood by those in the field
of this disclosure, are finding use in or are being considered for application.

[0003] ‘Press’ mechanical joinery includes interlocking devices such as sleeves that aid in
affixing mating tubular members. The purpose of these interlocking devices is to
mechanically grip the inserted tube, increasing joint slip resistance. However, when ‘press’
mechanical joinery is employed in actual use, uneven stress associated with the application
of the press and/or hoop stress associated with service may cause the joinery to fail, even
when a conventional sleeve is holding the tube of the joinery in place.

[0004] Accordingly, there is a need for interlocking devices configured for mechanical
joinery, including connection sockets of tubular connections (e.g., piping connections) and
piping components (e.g., valve assemblies), that provide additional support to prevent the

fracture of the socket caused by assembly and application-driven stresses (e.g., hoop stress).

SUMMARY OF THE DISCLOSURE

[0005] According to an aspect of the present disclosure, a support ring for a tubular
connection is provided that comprises a body comprising a first end and a second end; a
circumferential ring lip extending from the first end of the body and positioned
perpendicular to the body; and a protrusion positioned on the body between the first end and
the second end, wherein the protrusion comprises a top surface and a bottom surface.

[0006] According to another aspect of the present disclosure, a support ring for a tubular
connection is provided that comprises a body, a protrusion axially positioned on the body,

and a circumferential ring lip. The body comprises an outer surface, a first end, and a second
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end, and the protrusion comprises a top surface and a bottom surface and extending
circumferentially from the body. The circumferential ring lip extends from the first end of
the body.

[0007] According to a further aspect of the present disclosure, a tubular connection is
provided that comprises a connection socket comprising an outer lip and a socket cup; a
pipe comprising a pipe end in contact with the socket cup; and a support ring positioned
about the pipe and operably coupled to the connection socket. The support ring comprises a
body having an outer surface, a first end, and a second end; a ring lip extending from the
first end of the body and positioned flush with the outer lip of the connection socket; and a
protrusion having a top surface and a bottom surface, wherein the protrusion is positioned
on the body of the support ring.

[0008] These and other aspects, objects, and features of the present disclosure will be
understood and appreciated by those skilled in the art upon studying the following

specification, claims, and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The following is a description of the figures in the accompanying drawings. The
figures are not necessarily to scale, and certain features and certain views of the figures may
be shown exaggerated in scale or in schematic in the interest of clarity and conciseness.

[0010] In the drawings:

[0011] FIG. 1A is a perspective view of a support ring, according to one example;

[0012] FIG. 1B is a cross-sectional view of the support ring taken along line IB-IB of FIG.
1A;

[0013] FIG. 1C is an exploded view of a connection socket and piping including the support
ring of FIG. 1A;

[0014] FIG. 2A is a perspective view of a support ring, according to another example;

[0015] FIG. 2B is a cross-sectional view of the support ring taken along line IIB-IIB of FIG.
2A;

[0016] FIG. 2C is an exploded view of a connection socket and piping including the support
ring of FIG. 2A;

[0017] FIG. 3A is a perspective view of a support ring, according to another example;

2
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[0018] FIG. 3B is a cross-sectional view of the support ring taken along line IIIB-IIIB of
FIG. 3A;

[0019] FIG. 3C is an exploded view of a connection socket and piping including the support
ring of FIG. 3A;

[0020] FIG. 4 is a perspective view of a connection socket with any of the various
embodiments of the support ring and piping;

[0021] FIG. 5is a perspective view of the connection socket of FIG. 4 where the connection
socket has been pressed;

[0022] FIG. 6 is a front elevational view of a connection socket with any of the various
embodiments of the support ring and piping; and

[0023] FIG. 7 is a cross sectional view of the connection socket, support ring and piping of

FIG. 6 taken at line VII-VII.

DETAILED DESCRIPTION

[0024] Additional features and advantages of the invention will be set forth in the detailed
description which follows and will be apparent to those skilled in the art from the
description, or recognized by practicing the invention as described in the following
description, together with the claims and appended drawings.

[0025] As used herein, the term “and/or,” when used in a list of two or more items, means
that any one of the listed items can be employed by itself, or any combination of two or
more of the listed items can be employed. For example, if a composition is described as
containing components A, B, and/or C, the composition can contain A alone; B alone; C
alone; A and B in combination; A and C in combination; B and C in combination; or A, B,
and C in combination.

[0026] In this document, relational terms, such as first and second, top and bottom, and the
like, are used solely to distinguish one entity or action from another entity or action, without
necessarily requiring or implying any actual such relationship or order between such entities
or actions.

[0027] As used herein, the term “about” means that amounts, sizes, formulations,
parameters, and other quantities and characteristics are not and need not be exact, but may
be approximate and/or larger or smaller, as desired, reflecting tolerances, conversion factors,

rounding off, measurement error and the like, and other factors known to those of skill in
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the art. When the term “about” is used in describing a value or an end-point of a range, the
disclosure should be understood to include the specific value or end-point referred to.
Whether or not a numerical value or end-point of a range in the specification recites “about,”
the numerical value or end-point of a range is intended to include two embodiments: one
modified by “about,” and one not modified by “about.” It will be further understood that the
endpoints of each of the ranges are significant both in relation to the other endpoint, and
independently of the other endpoint.

[0028] The terms “substantial,” “substantially,” and variations thercof as used herein are
intended to note that a described feature is equal or approximately equal to a value or
description. For example, a “substantially planar” surface is intended to denote a surface
that is planar or approximately planar. Moreover, “substantially” is intended to denote that
two values are equal or approximately equal. In some embodiments, “substantially” may
denote values within about 10% of each other, such as within about 5% of each other, or
within about 2% of each other. In some embodiments, “substantially” may denote values
within about 10 degrees of each other, such as within about 5 degrees of each other, or
within about 2 degrees of each other.

[0029] For purposes of this disclosure, the term "coupled” (in all of its forms: couple,
coupling, coupled, etc.) generally means the joining of two components (electrical or
mechanical) directly or indirectly to one another. Such joining may be stationary in nature
or movable in nature. Such joining may be achieved with the two components (electrical or
mechanical) and any additional intermediate members being integrally formed as a single
unitary body with one another or with the two components. Such joining may be permanent
in nature, or may be removable or releasable in nature, unless otherwise stated.

[0030] As used herein the terms "the," "a," or "an," mean "at least one," and should not be
limited to "only one" unless explicitly indicated to the contrary. Thus, for example, reference
to "a component" includes embodiments having two or more such components unless the
context clearly indicates otherwise.

[0031] Referring now to FIGS. 1A-5, the ‘press’ and ‘push’ mechanical joinery of the
disclosure, including piping components, connection sockets, support rings, and tubular
connections, offers a unique support structure to prevent fracture during use in an
application environment. Without such a support structure, pressure may build up within the

piping system that acts upon both the body and the connection of the press component.
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Under high pressure, the hoop stress that develops can promote expansion and, in some
examples, fracturing of the socket. In addition to the hoop stress, an axial force may be
exerted by the pressure developed along the plane of the pipe when the tubular connection
is in service. The axial force acts against the piping component surfaces, promoting slippage.
Particularly under high-pressure exposure, the axial force may cause slippage between the
piping surfaces and the press connection surfaces. This disclosure applies to connection
sockets and piping components that contain at least one support ring. The support ring can
prevent fractures and slippage in the joint caused by pressure in the pipe and/or fractures
caused by the assembly forces of the ‘press’ and ‘push’ joinery. Advantageously, the support
ring may provide increased stability against the hoop stress and may provide uniform
support around the full circumference of the socket against the uneven distribution of force
developed when the tubular connection is pressed during assembly. Also advantageously,
the threading or circumferential protrusion located on the support ring may provide an
additional grip to hold the piping in place in the socket, preventing slippage during
application or assembly of the connection.

[0032] Referring now to FIGS. 1A-1C and 2A-2C, a support ring 10 is depicted that can be
employed in a tubular connection 50 (see FIGS. 1C and 2C). The support ring 10 includes
a body 12 having a first end 12a, a second end 12b, and an outer surface 14. A
circumferential ring lip 16 extends outwardly from the first end 12a of the body 12. The
outer surface 14 of the support ring 10 includes a protrusion 18 extending around the
circumference of the body 12. The protrusion 18 may be positioned on any part of the outer
surface 14 of the body 12 located between the first end 12a and the second end 12b. For
example, as shown in FIGS. 1A-1C, the protrusion 18 may extend axially from the second
end 12b to beyond a midpoint of the body 12 of the support ring 10 and may extend
circumferentially about the body 12 of the support ring 10. In another example, as shown in
FIGS. 2A-2C, the protrusion 18 may be spaced from the first end 12a and the second end
12b of the body 12 of the support ring 10. Other examples include positioning the protrusion
18 at the second end 12b of the body 12 of the support ring 10, positioning the protrusion
18 to extend an entire axial length of the body 12 of the support ring 10, or positioning the
protrusion 18 between the first end 12a and the second end 12b. The protrusion 18 may also
have a top surface 20a and bottom surface 20b. As shown in FIGS. 1A-1C, one or both of
the top surface 20a and the bottom surface 20b may be positioned at a predetermined angle
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relative to the body 12 of the support ring 10. Altematively, as shown in FIGS. 2A-2C one
or both of the top surface 20a and the bottom surface 20b may extend perpendicularly to the
body 12 of the support ring 10. It is also contemplated that the protrusion 18 may have any
cross-section including, for example, a semi-circular, a trapezoidal, pentagonal, rectangular,
triangular, or square shaped cross-section.

[0033] Referring to FIGS. 1C and 2C, the protrusion 18 is of a predetermined axial height
and circumferential thickness, where the axial height extends from the top surface 20a as
the protrusion 18 to the bottom surface 20b of the protrusion 18 and the circumferential
thickness extends outward from the outer surface 14 of the body 12. The predetermined
axial height may be any axial height permitted by a distance between the first end 12a of the
body 12 and the second end 12b of the body 12. The distance between the first end 12a of
the body 12 and the second end 12b of the body 12 is limited by the design of a connection
socket 24. The distance cannot be greater than the distance from an outer lip 58 of a socket
cup 22 of the connection socket 24 to a sealing recess 54 of the connection socket 24. The
circumferential thickness may be any circumferential thickness permitted by the thickness
of an outer wall 56 of the socket cup 22. The protrusion 18 is configured to be received by
a channel 26 defined by an inner surface 28 of the socket cup 22. It will be understood that
the cross-sectional shape of the channel 26 can be determined by the shape of the cross-
section of the protrusion 18. The support ring 10 may be formed of a metal alloy, such as,
for example, steel. The alloy is selected based on strength to provide a thin (e.g., low in
thickness) support ring 10 that provides reinforcement of the tubular connection 50 to
prevent fracture from hoop stress, as discussed in more detail below.

[0034] The support ring 10, as shown in FIGS. 1A-1C and 2A-2C, is a split support ring 10
that comprises a compressible split 30. The compressible split 30 is defined by the body 12
as extending from the ring lip 16 and the first end 12a of the body 12 to the second end 12b
of the body 12. Essentially, the split 30 is the space between the end surfaces (not shown)
defined by the first and second ends 12a, 12b.

[0035] When the support ring 10 is received by the socket cup 22 (see FIGS. 1C and 2C),
the support ring 10 is compressed circumferentially, causing a closing of the split 30. The
support ring 10 may then be inserted into the socket cup 22, where the compression is
released and the protrusion 18 is received by the channel 26. The ring lip 16 may include

machined grooves to allow for loose tightening of the support ring 10. When the support
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ring 10 is received by the socket cup 22 of the connection socket 24, the protrusion 18 may
be received by the channel 26. The ring lip 16 is configured to be positioned flush with the
outer lip 58 of the socket cup 22. The second end 12b of the body 12 of the support ring 10
may be configured to be positioned proximate the sealing recess 54. However, it is
contemplated that the length of the body 12 of the support ring 10 and the position of the
protrusion 18 on the body 12 may be selected to position the second end 12b within the
socket cup 22 downstream of the sealing recess 54.

[0036] Referring now to FIGS. 3A-3C, a support ring 210 is depicted that can be employed
in a tubular connection 250. The support ring 210 and tubular connection 250 are similar to
the support ring 10 and the tubular connection 50 (see FIGS. 1A-1C and 2A-20C),
respectively, and like-numbered elements have the same or substantially similar functions
and structures. The primary difference between the support rings 10 and 210 and the tubular
connections 50 and 250 is that the support ring 210 and tubular connection 250 include
threading. In particular, the support ring 210 is configured to be received by a socket cup
222 of a connection socket 224 by engagement of the threading. The support ring 210 may
be formed of a metal alloy, such as, for example, stecl. The alloy is selected based on
strength to provide a thin (e.g., low in thickness) support ring 210 that provides
reinforcement of the tubular connection 250 to prevent fracture from hoop stress, as
discussed in more detail below.

[0037] The support ring 210 includes a body 212 having a first end 212a, a second end 212b,
and an outer surface 214. A ring lip 216 extends outwardly from the first end 212a of the
body 212. In the illustrated embodiment, the outer surface 214 of the support ring 210
includes a protrusion 218. The protrusion 218 is of a predetermined axial height, where the
axial height is measured along the body 212 from a top surface 220a of the protrusion 218
to a bottom surface 220b of the protrusion 218. The predetermined axial height may be any
axial height permitted by a first distance measured between the first end 212a of the body
212 and the second end 212b of the body 212. The first distance between the first end 212a
and the second end 212b may be limited by the design of the connection socket 224. The
first distance cannot be greater than a second distance measured from an outer lip 258 of the
socket cup 222 of the connection socket 224 to a sealing recess 254 of the socket cup 222.
In other words, the outer lip 258 of the socket cup 222 of the connection socket 224 is a first

minimum distance D1 from the sealing recess 254 of the socket cup 222 of the connection
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socket 224, the first end 212a of the body 212 of the support ring 210 is a second minimum
distance D2 from the second end 212b of the body 212 of the support ring 210, and the first
minimum distance D1 is greater than the second minimum distance D2, as illustrated in FIG.
7.

[0038] Still referring to FIGS. 3A-3C, as discussed above, the protrusion 218 includes the
top surface 220a and a bottom surface 220b. The top surface 220a may be angled relative to
the body 212 of the support ring 210 (FIG. 3B). However, it is contemplated that the top
surface 220a and/or bottom surface 220b may cxtend perpendicularly to the body 212
without departing from the scope of the present disclosure. The protrusion 218 further
includes exterior threading 232 configured to mate with interior threading 234 formed on
an inner surface 228 of the socket cup 222. The interior threading 234 may be machined
into the inner surface 228 of the socket cup 222. When the exterior threading 232 is mated
with the interior threading 234, the ring lip 216 sits flush with the outer lip 258 of the socket
cup 222. In various examples, the ring lip 216 may include machined grooves to allow for
loose tightening of the support ring 210.

[0039] Referring now to FIG. 4, the support ring 10, 210 and the tubular connection 50, 250
are depicted with a pipe 60, 260 inserted through the support ring 10, 210 and through the
socket cup 22, 222 (see also FIGS. 1A-1C, 2A-2C, and 3A-3C). The tubular connection 50,
250 includes the connection socket 24, 224, In some embodiments, the socket cup 22, 222
of the connection socket 24, 224, may be fabricated from a metal alloy composition. When
the pipe 60, 260 is received by the socket cup 22, 222, an inner surface 62, 262 of the support
ring 10, 210 may be substantially flush with the pipe 60, 260.

[0040] The connection socket 24, 224, as employed by the tubular press connection 50, 250,
may be configured to facilitate the joining of one or more pipes 60, 260 to enable the transfer
of a fluid (e.g., gas and/or liquids) between the pipes 60, 260 without leakage. In other
words, the tubular press connection 50, 250 may be a press connection for piping configured
to convey a flowing medium. Further, the connection socket 24, 224 may be scaled and used
to terminate or otherwise cap a pipe 60, 260. Still further, those with ordinary skill in the
art can appreciate that the connection socket 24, 224 may be configured as a valve with the
features outlined with regard to the socket 24, 224 (c.g., with the sealing recess 54, 254, the
support ring 10, 210, etc.).
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[0041] The socket cup 22, 222 may include the sealing recess 54, 254. In some aspects, the
sealing recesses 54, 254 has a substantially semi-circular, rectangular, square or triangular
cross-section. The sealing recess 54, 254 may house an O-ting to facilitate sealing of the
connection. It will be understood that the socket cup 22, 222 may include more than one
sealing recesses 54, 254 without departing from the scope of the present disclosure. For
example, the socket cup 22, 222 may include primary and secondary sealing recesses having
substantially the same cross-sectional diameter, widths or comparable dimension, or, may
include primary and secondary scaling recesses having differing cross-sectional diameters,
widths or comparable dimensions. It will be further understood that there may be tertiary,
quaternary, etc. sealing recesses without departing from the scope of the present disclosure.

[0042] The connection socket 24, 224, as employed by the tubular connection 50, 250, may
be configured to facilitate the joining of one or more pipes 60, 260 to enable the transfer of
a fluid (e.g., gas and/or liquids) between the pipes 60, 260 without leakage. Further, the
connection socket 24, 224 may be sealed and used to terminate or otherwise cap the pipe
60, 260. The pipe 60, 260 may further include a first pipe end 60a, 260a (see FIGS., 1C, 2C,
and 3C) that may be in contact with the sealing recess 54, 254.

[0043] Referring now to FIG. 5, the tubular connection 50, 250 is pressed using a “clam-
shell” press jaw (not shown) (see also FIGS. 1A-1C, 2A-2C, and 3A-3C). When the press
Jaw is closed about the outer wall 56, 256 tubular connection 50, 250 along a line shown by
the press indention 70, 270, force is applied unevenly and, without the benefit of the support
ring 10, 210, stress to and deformation of the tubular connection 50, 250 may be caused at
the final point of tool closure. This pressing force also provides the press indention 70, 270,
as shown in FIG. 5. The uneven distribution of the pressing force might otherwise result in
the failure of the connection socket 24, 224 without the provision of the support ring 10,
210. Additionally, the support ring 10, 210 may provide protection against pressure from
exposure of the tubular connection 50, 250 to application driven-stresses (e.g., the flow of
gascous medium). Without the provision of the support ring 10, 210, the pressure may result
in excessive “hoop stress” and might also lead to slippage of the connection components.
Nevertheless, the support ring 10, 210 provides resistance to hoop stress by reinforcing
against and distributing the uneven force, preventing fracturing of the connection socket 24,
224 upon use. The resistance to fracturing may also prevent deformation of the connection

socket 24, 224 during pressing, such as a distorted crimped end, which may prevent leakage
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of the medium being transported by the pipe 60, 260. Where a portion of the socket 24, 224
is crimped from the use of the clam-shell press jaw, the hoop stress may create a fracture
along the crimped end. The support ring 10, 210 may provide added support to prevent such
fractures.

[0044] Referring now to FIGS. 1A-5, the support ring 10, 210 may also provide resistance
to slippage induced by high pressure from the medium being transported through the pipe
60, 260 by virtue of the protrusion 18, 218 on the body 12, 212. When the high-pressure
medium is transported through the pipe 60, 260, axial force and resultant axial stress develop
along the plane of the pipe 60, 260 and, without the benefit of the support ring 10, 210, the
axial stress might otherwise lead to slippage. An exemplary configuration of the support
ring 10 (FIGS. 1A-1C and 2A-2C) provides resistance to slippage by gripping with the
protrusion 18 received in the channel 26. In another exemplary configuration, the support
ring 210 (FIGS. 3A-3C) provides resistance to slippage by gripping with the threading 232,
234 to prevent separation. After the tubular connection 50, 250 is pressed, the support ring
10, 210 may also continue to prevent leakage from the sealing recess 54, 254 and the socket
cup 22, 222. Referring to the support ring 10, 210, it will also be understood that a ring
inner surface 62, 262 of the body 12, 212 of the support ring 10, 210 may be altered to
increase drag against the inserted pipe 60, 260. These alterations may include, for example,
knurling, light threading, machined bars, or any combination thereof.

[0045] The resistance to slippage offered by the support ring 10, 210 may be directly related
to the protrusion 18, 218. Where the protrusion 18 of the support ring 210 is a non-threaded
protrusion 18, such as in FIGS. 1A-1C and 2A-2C, the protrusion 18 may be received by
the channel 26 to form a grip for the support ring 10 on the socket cup 22. Further, where
the protrusion 218 includes the exterior threading 232, such as in FIGS. 3A-3C, the mating
of the exterior threading 232 and the interior threading 234 on the inner surface 228 of the
socket cup 222 may form a grip for the support ring 210 on the socket cup 222. Additionally,
the body 12, 212 of the support ring 10, 210 may be of a length to allow the second end 12b,
212b to protrude beyond the press indention 70, 270. This may reinforce the connection
socket 24 or 224 closer to the sealing recess 54 or 254. However, as previously discussed
elsewhere herein, the support ring 10 or 210 may be shorter so that the second end 12b, 212b
of the body 12, 212 is positioned directly below the press indention 70, 270. This may

provide improved slip resistance against the axial force.
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[0046] Referring back to FIG. 5 and as previously discussed elsewhere herein, the ring lip
16, 216 of the support ring 10, 210 may be configured to sit flush with the outer lip 58, 258
of the socket cup 22, 222. Where a support ring 10 having a split 30 is used, such as in FIGS.
1A-2C, the flush contact between the ring lip 16, 216 and the outer lip 58, 258 may provide
a visual check for the compression of the press joint at the press indention 70. If the split 30
is not sufficiently closed after pressing, the remaining split may indicate that the socket cup
22 was not adequately forced into the pipe 60 by the pressing force. Further, the contact may
allow for a second press shortly following the first, preventing failure of the connection due
to an inadequate press. Additionally, any time that the support ring 10 with the split 30 is
used, the positioning of the ring lip 16 substantially flush with the outer lip 58 of the socket
cup 22 may ensure that additional length is not present to prevent a clean close of the split.

[0047] According to a first aspect, a support ring for a tubular connection may be provided
that comprises a body comprising a first end and a second end. A circumferential ring lip
may be positioned proximate to, and extend substantially perpendicular from, the first end
of the body. A protrusion may be positioned on the body between the first end and the
second end. The protrusion may comprise a top surface and a bottom surface.

[0048] According to a second aspect, the support ring according to the first aspect may be
provided, wherein the top surface of the protrusion may be angled relative to the body.

[0049] According to a third aspect, the support ring according to the first or second aspect
may be provided, wherein the bottom surface of the protrusion may be aligned with the
second end of the body and the top surface of the protrusion may be positioned between the
first end of the body and the second end of the body.

[0050] According to a fourth aspect, the support ring according to one of the first through
third aspects may be provided, wherein the protrusion may comprise a protrusion threading
configured to mate with a socket threading within a connection socket.

[0051] According to a fifth aspect, the support ring according to one of the first through
fourth aspects may be provided, wherein the support ring may further comprise a
compressible split extending from the first end of the body to the second end of the body.

[0052] According to a sixth aspect, a support ring for a tubular connection may be provided
that comprises a body comprising an outer surface, a first end, and a second end. A

protrusion may be axially positioned on the body. The protrusion may comprise a top
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surface and a bottom surface and may extend circumferentially from the body. A
circumferential ring lip may extend from the first end of the body.

[0053] According to a seventh aspect, the support ring according to the sixth aspect may be
provided, wherein the protrusion may be axially spaced from the first end of the body and
the second end of the body.

[0054] According to an eighth aspect, the support ring according to the sixth or seventh
aspect may be provided, wherein the support ring may further comprise a compressible split
extending from the first end of the body to the second end of the body.

[0055] According to a ninth aspect, the support ring according to one of the sixth through
the eighth aspects may be provided, wherein an inner surface of the body may be configured
to increase drag against a pipe.

[0056] According to a tenth aspect, the support ring according to one of the sixth through
the ninth aspects may be provided, wherein the top surface and the bottom surface of the
protrusion may be substantially perpendicular relative to the body of the support ring.

[0057] According to an cleventh aspect, a tubular connection may be provided that
comprises a connection socket comprising an outer lip and a socket cup. A pipe may
comprise a pipe end. The pipe end may be in contact with the socket cup. A support ring
may be positioned about the pipe and may be operably coupled to the connection socket.
The support ring may comprise a body having an outer surface, a first end, and a second
end. A ring lip may extend from the first end of the body and may be positioned flush with
the outer lip of the connection socket. A protrusion may have a top surface and a bottom
surface. The protrusion may be positioned on the body of the support ring.

[0058] According to a twelfth aspect, the tubular connection according to the eleventh
aspect may be provided, wherein the connection socket may comprise a sealing recess. The
second end of the body of the support ring may be positioned in contact with the sealing
recess.

[0059] According to a thirteenth aspect, the tubular connection according to the eleventh or
twelfth aspect may be provided, wherein the protrusion of the support ring may comprise a
protrusion threading that may be mated with a socket threading of the socket cup.

[0060] According to a fourteenth aspect, the tubular connection according to one of the
eleventh through the thirteenth aspects may be provided, wherein the socket cup may

comprise an inner surface. The inner surface defines a channel.
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[0061] According to a fifteenth aspect, the tubular connection according to the fourteenth
aspect may be provided, wherein the channel may be in contact with the protrusion.

[0062] According to a sixteenth aspect, the tubular connection according to one of the
eleventh through the fifteenth aspects may be provided, wherein the support ring may define
a compressible split extending from the first end of the body to the second end of the body.

[0063] According to a seventeenth aspect, the tubular connection according to one of the
eleventh through the sixteenth aspects may be provided, wherein the second end of the body
may be positioned beneath a pressing point on the connection socket.

[0064] According to an eighteenth aspect, the tubular connection according to one of the
eleventh through the seventeenth aspects may be provided, wherein the top surface of the
protrusion may be angled relative to the body.

[0065] According to a nineteenth aspect, the tubular connection according to one of the
eleventh through the cighteenth aspects may be provided, wherein the bottom surface of the
protrusion may be aligned with the second end of the body and the top surface of the
protrusion may be positioned between the first end of the body and the second end of the
body.

[0066] According to a twentieth aspect, the tubular connection according to one of the
eleventh through the nineteenth aspects may be provided, wherein the protrusion may be
axially spaced from the first end of the body and the second end of the body.

[0067] It will be apparent to those skilled in the art that various modifications and variations
can be made to the present disclosure without departing from the spirit and scope of the
disclosure. Thus, it is intended that the present disclosure cover such modifications and
variations provided they come within the scope of the appended claims and their

equivalents.
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What is claimed is

1. A tubular connection, comprising:

a connection socket comprising a single unitary body that includes a socket cup, an outer
lip distal from the socket cup, a sealing recess configured to house an O-ring within the

connection socket, and a channel positioned within the connection socket;

a pipe that comprises a pipe end and that is received within the connection socket such

that the pipe end is directly in contact with the socket cup; and

a support ring positioned about the pipe and received by the connection socket, wherein

the support ring comprises:
a body having an outer surface, a first end, and a second end;

a ring lip extending from the first end of the body and positioned substantially

flush with the outer lip of the connection socket;

a protrusion having a top surface and a bottom surface, wherein the protrusion is
positioned on the body of the support ring, such that the bottom surface of the
protrusion is aligned with the second end of the body and the top surface of the
protrusion is positioned between the first end of the body and the second end of the

body, said protrusion being received in said channel of said connection socket; and

wherein the outer lip of the connection socket is a first minimum distance from
the sealing recess of the connection socket, the first end of the support ring body is a
second minimum distance from the second end of the support ring body, and the first

minimum distance is greater than the second minimum distance.

2. The tubular connection of claim 1, wherein the protrusion of the support ring comprises

a protrusion threading that is mated with a socket threading of the socket cup.

3. The tubular connection of any one of claim 1 or claim 2, wherein the socket cup

comprises an inner surface, and further wherein the inner surface defines the channel.

4, The tubular connection of claim 3, wherein the channel is in contact with the protrusion.
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5. The tubular connection of any one of claims 1-4, wherein the support ring defines a

compressible split extending from the first end of the body to the second end of the body.

6. The tubular connection of any one of claims 1-5, wherein the top surface of the

protrusion is angled relative to the body.

7. The tubular connection of claim 3, wherein the inner surface of the socket cup is

configured to increase drag on the pipe.

8. The tubular connection of claim 1, wherein the top surface and the bottom surface of the

protrusion are substantially perpendicular relative to the body of the support ring.
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