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(57) Abrégé(suite)/Abstract(continued):

second end. A first structure is configured to provide sliding engagement between the first end of the coupling and an inner conduit
of the first wellsite tube. A second structure is configured to provi de threaded engagement between the second end of the
coupling and an inner condulit of the second wellsite tube. A plurality of radially extending ribs are disposed between the opposing
ends of the collar and support the coupling inside the collar. An apparatus for connecting a first wellsite tube to a second tvelisite
tube includes a collar configured to engage with outer conduits of the first and second wellsite tubes. A coupling is disposed inside
the collar and includes a first end axially disposed from a second end. A first structure is configured to provide sliding engagement
between the first end of the coupling and an inner conduit of the first wellsite tube. A second structure is configured to provi de
threaded engagement between the second end of the coupling and an inner conduit of the second wellsite tube. A plurality of
radially extending ribs are disposed between the opposing ends of the collar and support the coupling inside the collar.
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(54) Title: APPARATUS FOR CONNECTING WELLSITE TUBING

(57) Abstract: An apparatus for connecting a first wellsite tube to a second tvelisite tube

the collar.

F6.1

includes a collar configured to engage with outer conduits of the first and second wellsite
tubes. A coupling is disposed inside the collar and includes a first end axially disposed
from a second end. A first structure is configured to provide sliding engagement between
the first end of the coupling and an inner conduit of the first wellsite tube. A second
structure is configured to provi de threaded engagement between the second end of the
coupling and an inner conduit of the second wellsite tube. A plurality of radially extending
ribs are disposed between the opposing ends of the collar and support the coupling inside
the collar. An apparatus for connecting a first wellsite tube to a second tvelisite tube
includes a collar configured to engage with outer conduits of the first and second wellsite
tubes. A coupling is disposed inside the collar and includes a first end axially disposed
from a second end. A first structure is configured to provide sliding engagement between
the first end of the coupling and an inner conduit of the first wellsite tube. A second
structure is configured to provi de threaded engagement between the second end of the
coupling and an inner conduit of the second wellsite tube. A plurality of radially extending
ribs are disposed between the opposing ends of the collar and support the coupling inside
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APPARATUS FOR CONNECTING WELLSITE TUBING
FIELD OF THE INVENTION

{0001} The present wvention generally nvolves an apparatas for connecting
wellsite or cilfield tubing. In particular embodiments, the present invention may be
used to connect two wellsite tubes together, where each wellsite tube mcludes an

inner conduit located inside an ouwter conduit,

BACKGROUND OF THE INVENTION

[6002] Wellsite or otlfield tubing is commonly used with conventional service
rigs to transmoit floid between the service rig and a wellbore or other location at the
wellsite. The wellsite tubing typically extends several hundred or even several
thousand feet in length, depending ou the depth of the wellbore. As a result, the
wellsite tubing necessanly includes a large number of sections that are repeatedly
added or removed to vary the length of the tbing as needed. Due to varying lengths
of the wellsite tubing and the inherent movement between the service rig and the
wellsite, the ability to efficiently, reliably, and securely connect the sections of the
tubing while also allowing flexibility 1n the conuections is a desirable design
consideration.

{0003] Wellsite tubing otten inchudes multiple parallel conduits that provide
multiple flow paths for the flaid flow. In some wellsite tubmg, the parallel conduits
are arranged side-by-side, while in other wellsite tubing, the parallel conduits are
arranged with an inner conduit surrounded by an onter conduit. The arrangenent of
parallel conduits in the wellsite tubing creates additional operational challenges in
connecting multiple sections of the tubing. In practice this is typically achieved by
first assembling the outer conduit followed by inserting or running the inner condui
mside the asserobled ovter condmt. In addition to doubling the nomber of
connections required to be made, this method lumits or makes tmpossible the
placement of devices at multiple points 1o the wellsite tobing. Therefore, the need
exists for an improved apparatus that can efficiently, reliably, and securely connect
sections of wellsite tubing having parallel conduits, and embodiments of the present
ivention provide a low-cost, reliable method for creating a maulti-channel wellsite

tubing.
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BRIEF DESCRIPTION OF THE INVENTION
6004} Aspects and advantages of the invention are set forth below in the
following description, or may be obvious from the description, or may be leamed
through practice of the invention.
{0005] One embodiment of the present invention s an apparatus for connecting g
first wellsite tube 10 a second wellsite tube, wherein each wellstie tube has an inner
conduit and an outer conduit. The apparatus inchudes a collar configured to engage
with the outer condaits of the first and second wellsite tubes. A couphng 13 disposed
mside the collar and includes a first end axially disposed from a second end. A first
means is configured to provide sliding engagement between the first end of the
coupling and the inner conduit of the first wellsite tube. A second means is
configured to provide threaded engagement between the second end of the coupling
and the inner condnit of the second wellsite tube. A plurality of radially extending
ribs are disposed between the opposing ends of the collar and support the coupling
inside the collar.
[6006] An alternate embodiment of the present invention is an apparatus for
connecting a first wellsite tube to a second wellsite tube, wherein each wellsite tube
has an iner conduit and an outer conduit. The apparatus includes a collar with
internal threads at opposing ends, and the internal threads are configured to provide
threaded engagement with the outer conduits of the first and second wellsite tubes. A
couphing 15 disposed inside the collar and includes a first end axially disposed from a
second end. A first means is configared to engage the fivst end of the coupling to the
inner conduit of the first wellsite tube. A second means s configured to engage the
second end of the coupling 1o the 1nner conduit of the second wellsite tube. A
plurality of radially extending ribs are disposed between the opposing ends of the
collar and support the coupling inside the collar.
{6007} In vet another embodiment of the present invention, an apparatus for
connecting a frst wellsite tube to a second wellsite tube, wheremn each wellsite tube
string has an inner conduit and an outer conduit, includes a collar with external
threads at opposing ends, wherein the external threads are configured to provide
threaded engagement with the outer conduits of the first and second wellsite tubes. A
coupling is disposed 1uside the collar, wherein the couphng mcludes a first end axzally

disposed from a second end. A first magans s configured to engage the first end of the
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coupling 1o the inngr conduit of the first wellsite tube. A second means is contfigwred
to engage the second end of the coupling to the inner coupling of the second wellsite
tube. A plurality of radially extending ribs are disposed between the opposing ends of

the collar and support the coupling inside the collar.

BRIEF DESCRIPTION OF THE DRAWINGS
[000%] A full and enabling disclosure of the present invention, including the best
maode thereof to one skilled 1 the art, s set forth more particularly m the remainder of
the specification, inchuding reference to the accompanying figures, in which:
{0009} Fig. 1 18 a side plan view of an apparatus according to one embodiment of
the present invention;
{0010] Fig. 2 1s a top perspective view of the apparatus shown in Fig. 1]
{6011} Fig. 3 s a bottom perspective view of the apparatus shown in Fig. 1; and
[0012] Fig. 4 15 a side plan view of an apparatus according to an alternate

embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
{6013} Reference will now be made in detail to present embodiments of the
mvention, one or more exarples of which are illustrated in the gccompanying
drawings. The detailed description uses numerical and letter designations to refer to
features tn the drawings. Like or similar designations in the drawings and description
have been used {o refer to like or similar parts of the invention. Each example is
provided by way of explanation of the invention, not limitation of the imvention. In
fact, 1t will be apparent o those skilled in the art that modifications and vanations can
be made in the present invention without departing from the scope or spirit thereot.
For instance, features tlustrated or described as part of one embodiment may be used
on another embodiment to vield a still further embodiment. Thus, it is intended that
the present invention covers such modifications and variations as come within the
scope of the appended claims and their equivalents.

3% &&,

(00147 As used heretn, the terms “first,” “second,” and “third” may be used
interchangeably to distingaish one component from another and are not intended to
signify location or importance of the individual components. As used herein, the
terms “upstream” and “downstream” refer to the relative location of components i a

fluid pathway. For example, component A 1s upstream of component B if a fluid
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flows from component A to component B. Conversely, component B is downsiream
of component A if component B receives a fluid flow from component A. As used
herem, the term “axial” refers to a divection of Hlow through an object; the term
“radial” refers to a direction extending away from the center of an object or normal to
the “wnal” direction, and the terro “crcumtberential” refers to a direction extending
around the circumference or perimeter of an object.

[0015] Embodiments of the present invention provide an apparatus 10 for
connecting wellsite tubes 12 having an inner condait 14 swrounded by an outer
conduit 16, As used herein, the term “wellsite tube” 15 a term of art in the oilfield
idustry that refers to the colunmy, or string, of tubing that fransmits fluid to s
wellbore. The apparatus 10 includes fittings and joints specifically designed and
arranged to efficiently and securely connect the wellsite tobes 12, while stil providing
flexibility to accommodate movement between the apparatus 10 and the wellsite tubes
12, One of ordinary skill in the art will readily appreciate that the tlustration and
description of the wellsite tubes 12 is intended to provide context for the structure and
operation of the apparatus 10, and embodiments of the present invention are not
fimited to or intended to include the wellsite twbes 12 unless the wellsite tubes are
positively recited in the claims as required components of the apparatus 10,

[0016] Fig. 1 provides a side plan view of the apparatus 10 according to one
embodiment of the present invention, and Figs. 2 and 3 provide top and bottom
perspective views, respectively, of the apparatus 10 shown m Fig. 1. As shown i
Figs. 1-3, the apparatus 10 generally includes a collar 18, g coupling 20, and a
pharality of ribs 22 that extend radially between the collar 18 and the couphing 20
{0017} As shown most clearly in Fig. 1, the collar 18 is configured to engage with
the outer conduits 16 of adjacent wellsite tubes 12, Although dlustrated as
cylindrical, the collar may be square, triangular, oval, or any other geometric shape,
and the present mvention 15 not limited to any particular shape for the collar 18 unless
specifically recited i the claims. The collar 18 may inchude various structures known
int the art, such as male or female fittings, crimps, O-rings, clamps, threads, or quick
release fittings, for releasably connecting to the outer conduits 16. The engagement
between the collar 18 and the outer conduits 16 may be direct, with the collar 18
directly connected to the outer conduits 16, Alternately, the engagement between the
collar 18 and the outer conduits 10 may be indirect, with a separate component

hetween the collar 18 and the ooter conduits 16, In the particular embodiment shown
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in Figs. 1-3, the collar 18 inchudes internal threads 24 at opposing ends 26 of the
collar 18 to engage with complementary external threads 28 of the outer conduit 16.
In this manner, the nternal threads 24 of the collar 18 may provide threaded
engagement with the external threads 2¥ of the outer conduits 16 of adjacent wellsite
tubes 12,

[0018] The coupling 20 is located at least partially mnside the collar 18 and is
configured to engage with the inner conduits 14 of adjacent wellsite tubes 12. The
coupling 20 inchudes a first end 30 axially disposed from a second end 32, In
particular embodiments, as shown tn Fig. 1, the first end 30 of the coupling 20 may be
tapered and/or extend axially outside of the collar 18 to facilitate locating and
connecting the first end 30 of the coupling 30 to the inner conduit 14 of the wellsite
tube 12, As shown 1n Figs. 1 and 2, the coupling 20 mcludes a first means 34
configured to engage the first end 30 of the coupling 20 to the inner conduit 14 of the
wellsite tube 12, The structore for engaging the first end 30 of the coupling 20 to the
inner conduit 14 of the wellsite tube 12 may include one or more devices known in
the art for releasably connecting foid passages together, sach as male or fernale
fittings, crimps, O-rings, clanmps, threads, or quick release fittings. In the particular
embodiment shown in Figs. 1 and 2, the first means 34 may also be configured to
provide sliding engagement between the first end 30 of the coupling 20 and the mner
condutt 14 of the wellsite tube 12, The shiding engagement between the first end 30
of the coupling 20 and the mner conduit 14 of the wellsite tube 12 provides flexibility
to accommodate movement between the apparatus 10 and the wellsite tube 12, As
shown i this particular erabodiveent, the structure for providing shiding engagement
between the first end 30 of the coupling 20 and the mner conduit 14 of one wellsite
tube 12 may be a male projection 36 with an optional seal 38, The male projection 36
may extend axially from the plurality of radially extending ribs 22 to fit inside the
mner condait 14 of the wellsite tube 12, The optional seal 38 may melude one or
more O-rings or sealing surfaces that circumferentially surround the outside of the
male projection 36 to provide an enhanced fluid boundary between the male
projection 36 and the inner conduit 14 of the wellsite tube 12,

[06019] As shown in Figs. | and 3, the coupling 20 also mcludes a second means
40 configured to engage the second end 32 of the coupling 20 to the inner conduit 14
of another wellsite tube 12. The structure for engaging the second end 32 of the

copphing 20 to the mner condwt 14 of the other wellsite tube 12 may include one or
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more devices known in the art for releasably connecting fluid passages together, such
as male or female fittings, crimps, O-rings, clamps, threads, or quick release fittings.
In the particular embodiment shown in Figs. | and 3, the second means 40 may also
be configured to provide threaded engagement between the coupling 20 and the inner
conduit 14 of the other wellsite tube 12, The threaded engagement between the
second end 32 of the coupling 20 and the inner conduit 14 of the other wellsite tube
12 provides a more secure connection between the apparatus 10 and the wellsite tube
12. As shown in this particular embodiment, the structure for providing threaded
engagement between the second end 32 of the coupling 20 and the inner conduit 14 of
the other wellsite tube 12 may be a female projection 42 with female threads 44. The
femnale projection 42 may extend axially from the plurality of radially extending ribs
22 to fit outside the inner conduit 14 of the other wellstie tube 12, The female threads
44 may thus engage with complementary external threads 46 of the inner conduit 14
of the other wellsite tube 12 to more securely couple the apparatus 10 to the wuer
conduit 14 of the other wellsite tube 12

[6020] As shown i Figs. 1-3, the plurality of radially extending ribs 22 are
jocated between the opposing ends 26 of the collar 18 and extend radially inward to
support the coupling 20 inside the collar 20, As shown most clearly in Figs. 2 and 3,
a plarality of passages 48 between the radially extending ribs 22 provide fluid
communication through the outer conduit 16 from upstream of the coupling 20 to
downstream of the coupling 20, As show in the particular embodiment shown in
Figs. 1-3, the plurality of radially extending nibs 22 may support the coupling 20
concentrically inside the collar 18, In particnlar embodiments, the ribs 22 may be
press-fit, fixedly connected, or threaded to the collar 18 and/or the coupling 20.
However, the embodiments of the present invention are not hmited to any particular
connection between the ribs 22 and the collar 18 and/or coupling 20 unless
specifically recited in the claims.

[0021] Fig. 4 provides a side plan view of the apparatus 10 according to an
alternate embodiment of the present invention. In this particular embodiment, the
apparatus 10 generally inchudes the collar 18, coupling 20, and plarality of ribs 22, as
previously described with respect to the embodiment shown in Figs. 1-3, with the
differences described below.

{6022 As shown i Fig. 4, the collar 18 is again configured to engage with the

outer conduits 16 of adjacent wellsite tubes 12, In this embodiment, however, the
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collar 18 mcludes external threads SO at opposing ends 26 10 engage with
complementary internal threads 52 of a connector joint 54, The internal threads 52 of
the connector joint 54 in trn engage with complersentary external threads 28 of the
outer conduits 16, In this manner, the collar 18 indirectly engages with the outer
conduits 16 of the adjacent wellsite tubes 12 nsing the connector joint 54,

[6023] The coupling 20 is again located at least partially inside the collar 18 and
is configured to engage with the inner conduits 14 of adjacent wellsite tubes 12. The
first means 34 13 again configured to engage the first end 30 of the coupling 20 to the
muer condnit 14 of the wellstte tube 12, and the second means 40 is again configured
to engage the second end 32 of the coupling 2€ to the 1nuner conduit 14 of another
wellsite tube 12, In the particular erabodiment shown n Fig. 4, the structure for the
first moeans 34 13 a female projection 56 with the optional seal 38, The female
projection 56 may extend axially from the plurality of radially extending ribs 22 to fit
outside the inner conduit 14 of the wellsite tube 12, The optional seal 38 may inclode
one of more O-rings or sealing surfaces that circumferentially surround the inside of
the female projection 36 to provide an enhanced tloid boundary between the temale
projection 36 and the inner conduit 14 of the wellsite tube 12,

{0024} This written description uses examples to disclose the mvention, including
the best mode, and also to enable any person skilled in the art to practice the
invention, including making and using any devices or systems and performning any
incorporated methods. The patentable scope of the invention is defined by the claims,
and may include other examples that occur to those skilled 1o the art. Such other
examples are mtended 1o be within the scope of the claims if they include stractural
clements that do not differ from the literal language of the claims, or if they include
equoivalent structural elements with insubstantial differences from the lueral language

of the clafms.



CLAIMS:

1. An apparatus for connecting a first wellsite tube to a second wellsite tube, wherein each
wellsite tube has an inner conduit and an outer conduit, comprising:

a collar contigured to engage with the outer conduits of the first and second wellsite
tubes;

a coupling disposed inside said collar, wherein said coupling comprises a first end axially
disposed from a second end;

a first means configured to provide sliding engagement between said first end of said
coupling and the inner conduit of the first wellsite tube;

a second means configured to provide threaded engagement between said second end of
said coupling and the inner conduit of the second wellsite tube; and

a radially extending rib disposed between said opposing ends of said collar, wherein said
radially extending rib supports said coupling inside said collar,

wherein said first means configured to provide sliding engagement between said first end
of said coupling and the inner conduit of the first wellsite tube comprises a male projection and a
seal, wherein said male projection extends axially from said radially extending rib and is
configured to fit inside the inner conduit of the first wellsite tube, and said seal circumferentially
surrounds said male projection between said male projection and the inner conduit of the first

wellsite tube.

2. The apparatus as in claim 1, wherein said radially extending rib supports said coupling

concentrically inside said collar.

3. The apparatus as in claim 1, wherein said second means configured to provide threaded
engagement between said second end of said coupling and the inner conduit of the second
wellsite tube comprises a female projection with female threads, wherein said female projection
extends axially from said radially extending rib and is configured to fit outside of the inner
conduit of the second wellsite tube, and said female threads are configured to provide threaded

engagement with the inner conduit of the second wellsite tube.

Date Regue/Date Received 2021-02-11



4. The apparatus as in claim 1, further comprising a passage that provides fluid
communication through said outer conduit from upstream of said coupling to downstream of said

coupling.

5. An apparatus tor connecting a first wellsite tube to a second wellsite tube, wherein each
wellsite tube has an inner conduit and an outer conduit, comprising:

a collar with internal threads at opposing ends, wherein said internal threads are
configured to provide threaded engagement with the outer conduits of the first and second
wellsite tubes;

a coupling disposed inside said collar, wherein said coupling comprises a first end axially
disposed from a second end;

a first means configured to engage said first end of said coupling to the inner conduit of
the first wellsite tube;

a second means contigured to engage said second end of said coupling to the inner
conduit of the second wellsite tube; and

a plurality of radially extending ribs disposed between said opposing ends of said collar,
wherein said radially extending ribs support said coupling inside said collar,

wherein said first means configured to engage said first end ot said coupling to the inner
conduit of the first wellsite tube comprises a male projection and a seal, wherein said male
projection extends axially from said plurality of radially extending ribs and is configured to fit
inside the inner conduit of the first wellsite tube, and said seal circumferentially surrounds said

male interface between said male intertace and the inner conduit of the first wellsite tube.

6. The apparatus as in claim 5, wherein said plurality of radially extending ribs support said

coupling concentrically inside said collar.

7. The apparatus as in claim 5, wherein said first means configured to engage said first end
of said coupling to the inner conduit of the first wellsite tube is configured to provide sliding
engagement between said first end of said coupling and the inner conduit of the first wellsite

tube.

Date Regue/Date Received 2021-02-11
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8. The apparatus as in claim 5, wherein said second means configured to engage said second
end of said coupling to the inner conduit of the second wellsite tube is configured to provide

threaded engagement between said coupling and the inner conduit of the second wellsite tube.

9. The apparatus as in claim 5, wherein said second means configured to engage said second
end of said coupling to the inner conduit of the second wellsite tube comprises a female
projection with female threads, wherein said female projection extends axially from said
plurality of radially extending ribs and is configured to fit outside of the inner conduit of the
second wellsite tube, and said female threads are configured to provide threaded engagement

with the inner conduit of the second wellsite tube.

10. The apparatus as in claim 5, wherein said first end of said coupling is tapered.

11.  An apparatus for connecting a first wellsite tube to a second wellsite tube, wherein each
wellsite tube has an inner conduit and an outer conduit, comprising:

a collar with external threads at opposing ends, wherein said external threads are
contigured to provide threaded engagement with the outer conduits of the first and second
wellsite tubes;

a coupling disposed inside said collar, wherein said coupling comprises a first end axially
disposed from a second end;

a first means configured to engage said first end of said coupling to the inner conduit of
the first wellsite tube;

a second means configured to engage said second end of said coupling to the inner
conduit of the second wellsite tube; and

a plurality of radially extending ribs disposed between said opposing ends of said collar,
wherein said radially extending ribs support said coupling inside said collar,

wherein said first means configured to engage said first end of said coupling to the inner
conduit of the first wellsite tube comprises a male projection and a seal, wherein said male
projection extends axially from said plurality of radially extending ribs and is configured to fit
inside the inner tube of the first wellsite tube, and said seal circumferentially surrounds said male

interface between said male interface and the inner conduit of the first wellsite tube.

Date Regue/Date Received 2021-02-11
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12.  The apparatus as in claim 11, wherein said plurality of radially extending ribs support

said coupling concentrically inside said collar.

13.  The apparatus as in claim 11, wherein said tirst means configured to engage said tirst end
of'said coupling to the inner conduit ot the tirst wellsite tube is contigured to provide sliding
engagement between said first end of said coupling and the inner conduit of the first wellsite

tube.

14. The apparatus as in claim 11, wherein said tirst means contigured to provide sliding
engagement between said first end of said coupling and the inner conduit of the first wellsite tube
comprises a female projection and a seal, wherein said female projection extends axially from
said plurality of radially extending ribs and is configured to fit around the outer surface of the
inner conduit of the first wellsite tube, and said seal circumferentially surrounds said temale

projection between said female projection and the inner conduit of the first wellsite tube.

15.  The apparatus as in claim 11, wherein said second means configured to engage said
second end of said coupling to the inner conduit ot the second wellsite tube is configured to
provide threaded engagement between said coupling and the inner conduit of the second wellsite

tube.

16.  The apparatus as in claim 11, wherein said second means configured to engage said
second end of said coupling to the inner conduit of the second wellsite tube comprises a female
projection with female threads, wherein said female projection extends axially from said
plurality of radially extending ribs and is configured to fit outside of the inner conduit of the
second wellsite tube, and said female threads are configured to provide threaded engagement

with the inner conduit of the second wellsite tube.

17.  The apparatus as in claim 11, wherein said first end of said coupling is tapered.
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Fig. 2
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