CONNECTOR FOR PIPES

BACKGROUND

Description of Related Art

[0001] A pipe connector may be used to connect pipes to form a pipeline. Pipe
connectors are useful for connecting unbonded :flexible pipe, which may be used to
transmit fluid such as a production fluid like oil or gas from one location to another.
Such :flexible pipe may be used for offshore purposes as well as onshore or over land
purposes. Extensive welding is used to form some existing pipe connectors, and
while the welded pipe connectors connect :flexible pipes together, welding is an
expensive and time consuming process. Certified welders, welding materials, and

weld inspections make welding costly.

[0002] Interference fits are used between parts in order to form other existing pipe
connectors. While the pipe connectors formed by interference fits connect :flexible
pipes together, parts must be held to very tight tolerances, which is costly in
manufacturing, and heat and liquid nitrogen may be used to assemble the pipe

connector. Interference fit pipe connectors contain potential hazards and are costly.

SUMMARY OF INVENTION

[0003] Embodiments of the disclosure may provide a pipe connector. The pipe
connector may include an elongate tubular body, a sleeve, and a first wire ring. The
elongate tubular body may include a shoulder protruding from an outer diameter and a
groove formed on the outer diameter that is spaced from the shoulder. The sleeve
may be maintained over the elongate tubular body between the shoulder of the
elongate tubular body and the groove of the elongate tubular body. The first wire ring
may be disposed within the groove of the elongate tubular body such that the sleeve
abuts the shoulder of the elongate tubular body on one side and the first wire ring on

the other side.

[0004] Embodiments of the disclosure may further provide a method for assembling a

pipe connector. The method may include coupling a sleeve to an elongate tubular



body. In order to couple the sleeve to the elongate tubular body, the sleeve is installed
over an outer diameter of the elongate tubular body until the sleeve is located between
a shoulder protruding from the outer diameter of the elongate tubular body and a
groove formed on the outer diameter of the elongate tubular body. A first wire ring
may then be disposed within the groove on the elongate tubular body such that the
sleeve abuts the shoulder of the elongate tubular body on one side and the first wire

ring on the other side.

[0005] Other aspects and advantages of the invention will be apparent from the

following description and the appended claims.

BRIEF DESCRIPTION OF DRAWINGS

[0006] Fig. 1includes an isometric view of a pipe connector according to one or more

embodiments of the present disclosure.

[0007] Fig. 2 includes a cross-sectional view of a pipe connector according to one or

more embodiments of the present disclosure.

[0008] Figs. 3A-3D includes cross-sectional views of possible profiles of a sleeve

according to one or more embodiments of the present disclosure.

[0009] Fig. 4 includes an isometric view of a pipe connector according to one or more

embodiments of the present disclosure.

[0010] Figs. 5A and 5B include multiple views of a pipe connector according to one

or more embodiments of the present disclosure.

DETAILED DESCRIPTION

[0011] In one aspect, embodiments disclosed herein generally relate to an apparatus
for connecting pipes. In other aspects, embodiments disclosed herein relate to a

method of assembling the apparatus for connecting pipes.

[0012] Referring to Figures 1and 2, an isometric view and a cross-sectional view of a
pipe connector 1 according to one or more embodiments of the present disclosure are
shown. In one or more embodiments, the pipe connector 1 may include an elongate

tubular body 10, a sleeve 20, a first wire ring 30, and a second wire ring 40. The



elongate tubular body 10 may be coupled to the sleeve 20 using the first and second

wire rings 30 and 40.

[0013] In one or more embodiments, the elongate tubular body 10 may have a raised
portion 11 along an outer diameter of the elongate tubular body 10 such that an outer
diameter of the raised portion 11 is greater than the outer diameter of the elongate
tubular body 10. The raised portion 11 may be generally disposed in a center of the
elongate tubular body 10. Further, the raised portion 11 of the elongate tubular body
10 may have a shoulder 12 located at a first end 16 of the raised portion. The
shoulder 12 may protrude from the first end 16 of the raised portion 11 such that the
outer diameter of the shoulder 12 is greater than the outer diameter of the raised
portion 11. In one or more embodiments, a groove 14 may be formed on the outer
diameter of the raised portion 11, and the groove 14 of the elongate tubular body 10
may be located adjacent to a second end 18 of the raised portion 11 such that the
groove 14 of the elongate tubular body 10 is spaced from the shoulder 12. The
groove 14 of the elongate tubular body 10 may be formed around the entirety of a
circumference of the raised portion 11 of the elongate tubular body 10. In one or
more embodiments, the elongate tubular body 10 may be made of super-duplex

stainless steel.

[0014] In one or more embodiments, the sleeve 20 may have an inner diameter
slightly larger than the outer diameter of the raised portion 11 of the elongate tubular
body 10. Further, the sleeve 20 may have a central cut out region to aid in handling of
the sleeve 20, but other profiles of the sleeve 20 may be utilized as discussed below.
The sleeve 20 may be coupled to the elongate tubular body 10, and the sleeve 20 may
be located over the raised portion 11 of the elongate tubular body 10. Further, the
sleeve 20 may be disposed on the elongate tubular body 10 such that the sleeve 20 is
located between the shoulder 12 of the elongate tubular body 10 and the groove 14 of
the elongate tubular body 10. A first end 26 of the sleeve 20 may include a shoulder
22, and the sleeve 20 may be oriented on the elongate tubular body 10 such that the
shoulder 22 of the sleeve 20 faces the shoulder 12 of the elongate tubular body 10.
Further, the sleeve 20 may include a groove 24 formed on an inner diameter of the
sleeve 20, and the groove 24 of the sleeve 20 may be located adjacent to a second end

28 of the sleeve 20 such that the groove 24 of the sleeve 20 faces the groove 14 of the



elongate tubular body 10. In one or more embodiments, the groove 24 of the sleeve
20 may include an extended lip 25 such that the groove 24 of the sleeve 20 is
extended to the second end 28 of the sleeve 20. In one or more embodiments, the

sleeve 20 may be made of super-duplex stainless steel.

[0015] In one or more embodiments, the wire rings 30, 40 may be manufactured by
forming wire stock to diameters sufficiently smaller than the diameter of the groove
14 of the elongate tubular body 10 and the diameter of the raised portion 11 of the
elongate tubular body 10, respectively. The wire rings 30, 40 may be made from wire
stock that is rolled into rings leaving ends of the rings free such that the wire rings 30,
40 may be spread in order to install the wire rings 30, 40 into the groove 14 of the
elongate tubular body 10 and onto the outer diameter of the raised portion 11 of the
elongate tubular body 10, respectively. Further, in one or more embodiments, the

wire rings 30, 40 may be made of super-duplex stainless steel.

[0016] In one or more embodiments, the first wire ring 30 may be disposed within the
groove 14 of the elongate tubular body 10 such that the sleeve 20 is located between
the shoulder 12 of the elongate body 10 on the first end 26 of the sleeve 20 and the
first wire ring 30 on the second end 28 of the sleeve 20. In one or more embodiments,
the second wire ring 40 may be disposed between the shoulder 12 of the elongate
tubular body 10 and the shoulder 22 of the sleeve 20 on the outer diameter of the
raised portion 11 of the elongate tubular body 10. The shoulder 22 of the sleeve 20
may abut the second wire ring 40 on the first end 26 of the sleeve 20, and the groove
24 of the sleeve 20 may abut the first wire ring 30 on the second end 28 of the sleeve
20 such that the sleeve 20 is longitudinally fixed relative to the elongate tubular body
10. Further, in one or more embodiments, the sleeve 20 may be located such that the
extended lip 25 of the groove 24 of the sleeve 20 extends over and covers the first
wire ring 30 disposed within the groove 14 of the elongate tubular body 10. The
extended lip 25 of the groove 24 of the sleeve 20 may maintain the first wire ring 30

within the groove 14 of the elongate tubular body 10.

[0017] In other embodiments, the second wire ring 40 may not be installed, and the
sleeve 20 may be able to slide a small distance along the raised portion 11 of the

elongate tubular body 10 between a first position in which the shoulder 22 of the



sleeve 20 abuts the shoulder 12 of the elongate tubular body 10 and a second position
in which the groove 24 of the sleeve 20 abuts the first wire ring 30 within the groove

14 of the elongate tubular body 10.

[0018] Assembly of pipe connector 1 may begin with sliding the sleeve 20 over the
outer diameter of the elongate tubular body 10. The sleeve 20 may be oriented such
that the shoulder 22 of the sleeve 20 is facing the shoulder 12 on the raised portion 11
of the elongate tubular body 10. The sleeve 20 may be shifted along the outer
diameter of the elongate tubular body 10, including the raised portion 11, until the
shoulder 22 of the sleeve 20 abuts the shoulder 12 of the elongate tubular body 10.
When the shoulder 22 of the sleeve 20 abuts the shoulder 12 of the elongate tubular
body 10, the groove 14 of the elongate tubular body may be exposed.

[0019] Next, the first wire ring 30 may be installed into the groove 14 of the elongate
tubular body 10 to maintain the sleeve 20 over the raised portion 11 of the elongate
tubular body. Installation of the first wire ring 30 may include spreading the first wire
ring 30 such that an inner diameter of the first wire ring 30 is greater than the outer
diameter of the raised portion 11 of the elongate tubular body 10, and then, aligning
the spread first wire ring 30 with the groove 12 of the elongate tubular body 10, and
finally, closing the first wire ring 30 within the groove 12 of the elongate tubular body
10.

[0020] Finally, the second wire ring 40 may be installed between the shoulder 12 of
the elongate tubular body 10 and the shoulder 22 of the sleeve 20 to longitudinally fix
the sleeve 20 in position over the raised portion 11 of the elongate tubular body 10
such that the sleeve 20 may not move relative to the elongate tubular body 10. Space
may be created for the second wire ring 40 by shifting the sleeve 20 in a direction
from the shoulder 12 of the elongate tubular body 10 towards the groove 14 of the
elongate tubular body 10 until the groove 24 of the sleeve 20 abuts the first wire ring
30. When the groove 24 of the sleeve 20 abuts the first wire ring 40, the second wire
ring 40 may be installed between the shoulder 12 of the elongate tubular body 10 and
the shoulder 22 of the sleeve 20. Installation of the second wire ring 40 may include
spreading the second wire ring 40 such that an inner diameter of the second wire ring

40 is greater than the outer diameter of the shoulder 12 of the elongate tubular body



10, and then, aligning the spread second wire ring 40 with a gap between the shoulder
12 of the elongate tubular body 10 and the shoulder 22 of the sleeve 20, and finally,
closing the first wire ring 30 onto the outer diameter of the raised portion 11 of the

elongate tubular body 10.

[0021] Referring to Figures 3A-3D, cross-sectional views of sleeves 20 of various
profiles according to one or more embodiments of the present disclosure are shown.
As shown in Figure 3A, the sleeve 20 may have raised portions 21 that extend from
an outer diameter of the sleeve 20. The raised portions 21 may be disposed at both
ends of the sleeve 20 such that the sleeve 20 is generally U-shaped. Further, as shown
in Figure 3B, the sleeve 20 may have a single -raised portion 21 at one end of the
sleeve 20 such that the sleeve 20 is generally L-shaped. Furthermore, as shown in
Figure 3C, the sleeve may have a single raised portion 21 located at a predetermined
location along the outer diameter of the sleeve 20 such that the raised portion 21 is
spaced from the ends of the sleeve 20 and a center of the sleeve 20 and such that the
sleeve 20 is generally T-shaped. In addition, as shown in Figure 3D, the sleeve 20
may have a constant outer diameter such that the sleeve 20 is substantially cylindrical

shaped. However, profiles of the sleeve 20 are not limited to those shown in Figures

3A-3D.

[0022] Referring now to Figures 4, SA, and 5B, multiple views of a of a pipe
connector 100 according to one or more embodiments of the present disclosure is
shown. In one or more embodiments, the pipe connector 100 may include an elongate
tubular body 110, a sleeve 150, and a wire ring 130. The elongate tubular body 110

may be coupled to the sleeve 150 using the wire ring 130.

[0023] In one or more embodiments, the elongate tubular body 110 may have araised
portion 111 along an outer diameter of the elongate tubular body 110 such that an
outer diameter of the raised portion 111 is greater than the outer diameter of the
elongate tubular body 110. The raised portion 111 may be generally disposed in a
center of the elongate tubular body 110. Further, in one or more embodiments, a
groove 114 may be formed on the outer diameter of the raised portion 111, and the
groove 114 of the elongate tubular body 110 may be located adjacent to a first end
117 of the raised portion 111. The groove 114 of the elongate tubular body 110 may



be formed around the entirety of a circumference of the raised portion 111 of the
elongate tubular body 110. Similar to other embodiments, the elongate tubular body

110 may be made of super-duplex stainless steel.

[0024] In one or more embodiments, the sleeve 150 may have an inner diameter
slightly larger than the outer diameter of the raised portion 111 of the elongate tubular
body 110. The sleeve 150 may be coupled to the elongate tubular body 110, and the
sleeve 150 may be located over the raised portion 111 of the elongate tubular body
110. A groove 152 may be formed on an inner diameter of the sleeve 150 proximate a
first end 151 of the sleeve 150. The groove 152 of the sleeve 150 may be
complimentary to the groove 114 of the elongate tubular body 110. Further, the
grooves 114 and 152 may be positioned adjacent to each other such that the sleeve
150 and the elongate tubular body 110 may be coupled together by a wire ring 130
disposed in the grooves 114 and 152. Furthermore, the groove 152 of the sleeve 150
may be spaced from the first end 151 of the sleeve 150 by a distance 153.
Additionally, a wire insertion cutout 154 may be formed on the first end 151 of the
sleeve 150 and may extend a distance 155 from the first end 151 such that an entirety
of the groove 154 is exposed. In one or more embodiments, the wire insertion cutout
154 may have a height 156 that is slightly larger than a diameter of the wire ring 130.
Further, by way of example, in one or more embodiments, the wire insertion cutout
154 may have a swept angle up to 30°. The wire insertion cutout 154 may be large
enough to allow insertion of the wire ring 130 into the grooves 114 and 152 in order
to couple the elongate tubular body 110 and the sleeve 150 such that the elongate
tubular body 110 and the sleeve 150 are longitudinally fixed relative to each other. In
one or more embodiments, the sleeve 150 may be made of super-duplex stainless
steel. Further, in one or more embodiments, the sleeve 150 may have a central cut out
region on an outer diameter of the sleeve 150 to aid in handling of the sleeve 150, but
other profiles of the sleeve 150 similar to those shown in Figures 3A-3D may be

utilized as discussed above.

[0025] In one or more embodiments, similar to the wire rings 30 and 40 discussed
above, the wire ring 130 may be manufactured by forming wire stock to a diameter
sufficiently smaller than the diameter of the groove 114 of the elongate tubular body

110. The wire ring 130 may be made from wire stock that is rolled into rings leaving



ends of the rings free such that the wire ring 130 may be spread in order to install the
wire ring 130 through the wire insertion cutout 154 and into the groove 114 of the
elongate tubular body 110 and the groove 154 of the sleeve 150, which are
complimentary. Further, in one or more embodiments, the wire ring 130 may be

made of super-duplex stainless steel.

[0026] Assembly of a pipe connector 100 may begin with sliding a sleeve 150 over an
outer diameter of an elongate tubular body 110. The sleeve 150 may be slid over the
outer diameter of the elongate tubular body 110 until the entirety of the sleeve 150 is
disposed over raised portion 111 of the elongate tubular body 110, and the sleeve 150
may be orientated such that the groove 152 of the sleeve 150 faces and is
complimentary to a groove 114 of the raised portion 111 of the elongate tubular body
110. Once the groove 152 of the sleeve 150 and the groove 114 of the elongate
tubular body 110 are aligned, a wire ring 130 may inserted into the aligned grooves
114 and 154. Inserting the wire ring 130 into the aligned grooves 114 and 154 may
include manipulating the wire ring 130, which is pliable, in order to feed the wire ring

150through a wire insertion cutout 154 of the sleeve 150.

[0027] The above described method of assembling a pipe connector may be used for
the manufacture of mid-line connectors as well as end fittings. While one or more
embodiments disclosed above may be directed towards a pipe connector assembled as
a mid-line connector in a pipeline, the pipe connectors as disclosed above may be
assembled as end fittings in a pipeline. In one or more embodiments, the pipe
connector used for the end fitting in the pipeline will be disposed adjacent to an end of
the elongate tubular body on which the pipe connector is coupled and assembled as
discussed above with regard to the pipe connector for the mid-line connector in the
pipeline. Further, the pipe connectors according to one or more embodiments of the
present invention do not need to be formed by welding sleeves to elongate tubular
bodies due to the use of wire rings and grooves strategically disposed on the sleeves
and elongate tubular bodies. Elimination of a welding process greatly saves cost and
time of production of pipe connectors due to the elimination - of staffed certified
welders, reduced welding material costs, and elimination of weld inspection costs.
Further, due to the ease of assembly of the pipe connectors according to one or more

embodiments of the present invention, more pipe connectors can be manufactured and



assembled versus any previous method of production of pipe connectors. Further,
elimination of the welding process allows for the use of dissimilar metals for the parts
used to form the pipe connectors. In other words, cheaper parts may be manufactured
for non-essential parts of the pipe connectors in order to save on cost of materials.
Additionally, elimination of the welding process leads to removal of heat affected
zones in the manufactured pipe connectors, which can be more susceptible to

corros10n.

[0028] While the disclosure includes a limited number of embodiments, those skilled
in the art, having benefit of this disclosure, will appreciate that other embodiments
may be devised which do not depart from the scope of the present disclosure.

Accordingly, the scope should be limited only by the attached claims.



Claims:

1. A pipe connector for connecting pipes comprising:

an elongate tubular body having an outer diameter, the outer diameter comprising:
a shoulder that protrudes from the outer diameter; and
a groove formed on the outer diameter that is spaced from the shoulder;

a sleeve having a first end and a second end, the sleeve disposed over the elongate tubular
body such that the first end of the sleeve abuts the shoulder when the sleeve shifts
in a first direction, and wherein the sleeve is coupled to the elongate tubular body;

a first wire ring disposed within the groove of the elongate tubular body such that the
second end of the sleeve abuts the first wire ring when the sleeve shifts in a
second direction; and

a second wire ring disposed on the outer diameter of the elongate tubular body directly
between the first end of the sleeve and the shoulder, wherein the sleeve is
longitudinally fixed relative to the elongate tubular body by abutment with the

first wire ring and the second wire ring.

2. The pipe connector according to claim 1, wherein the sleeve is coupled to the elongate

tubular body by the first wire ring and the shoulder.

3. The pipe connector according to claim 1, wherein the sleeve further comprises a groove on
an inner diameter on the second end of the sleeve, the groove of the sleeve being configured
to abut the first wire ring when the sleeve shifts in the second direction, and wherein the
groove on the second end of the sleeve comprises an extended lip that covers the first wire

ring.

4. The pipe connector according to claim 1, wherein the elongate tubular body further
comprises a raised portion, wherein the shoulder is located on a first end of the raised
portion, and wherein the groove of the elongate tubular body is located on a second end of

the raised portion.

5. The pipe connector according to claim 4, wherein the raised portion is generally in the center
of the elongate tubular body.
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6.

8.

9.

The pipe connector according to claim 1, wherein the sleeve is substantially one of U-shaped,
L-shaped, and T-shaped having a substantially cylindrical inner bore extending

longitudinally through the sleeve.

The pipe connector according to claim 1, wherein an inner diameter of the first wire ring is
smaller than a diameter of the groove of the elongate tubular body such that the first wire

ring grips the groove of the elongate tubular body.

A method of assembly of a pipe connector comprising:
coupling a sleeve to an elongate tubular body, wherein coupling the sleeve to the elongate
tubular body comprises:
installing a sleeve over an outer diameter of an elongate tubular body, wherein the
elongate tubular body comprises:
a shoulder that protrudes from the outer diameter of the elongate tubular
body; and
a groove formed on the outer diameter of the elongate tubular body that is
spaced from the shoulder; and
installing a first wire ring into the groove of the elongate tubular body,
wherein, when the sleeve is coupled to the elongate tubular body, the sleeve is
disposed between the first wire ring and the shoulder of the elongate
tubular body;
shifting the sleeve such that the sleeve abuts the first wire ring; and
installing a second wire ring between the sleeve and the shoulder of the elongate tubular
body, wherein the sleeve is longitudinally fixed relative to the elongate tubular

body by abutment with the first wire ring and the second wire ring.

The method according to claim 8, wherein installing the first wire ring comprises:
spreading the first wire ring such that an inner diameter of the first wire ring is larger than
an outer diameter of the elongate tubular body;
aligning the first wire ring with the groove of the elongate tubular body; and
closing the first wire ring within the groove of the elongate tubular body.

11



10. The method according to claim 8, wherein installing a second wire ring comprises:
spreading the second wire ring such that an inner diameter of the second wire ring is
larger than an outer diameter of the elongate tubular body;
aligning the second wire ring with a gap between the sleeve and the shoulder of the
elongate tubular body; and

closing the first wire ring over the outer diameter of the elongate tubular body.
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