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Drill Pipe Connector

Description of Inveniion

The present invention relates {o a connector, particularly to a connector for
connecting a mud hose to a side-bore in a section of drill pipe or pump in sub.

The drilling of a borehole or well is typically carried out using a steel pipe
known as a drill pipe or drill string with a drill bit on the lowermast end. The drill
string comprises a series of tubular sections, which are connected end to end.

The entire drilt string may be rotated using a rotary table, or using an over-
ground drilling motior mounted on top of the drill pipe, typically known as a ‘top-
drive’, or the drill bit may be rotated independently of the drill string using a
fluid powered motor or motors mounted in the drill string just above the drill bit.
As drilling progresses, a flow of mud is used to carry the debris created by the
drilling process out of the borehole. Mud is pumped down the drill string to
pass through the drill bit, and returns to the surface via the annular space
between the outer diameter of the drill string and the borehole (generally
referred to as the annulus). The mud flow also serves to cool the drill bit, and
to pressurise the borehole, thus substantially preventing inflow of fluids from
formations penetrated by the drill string from entering into the borehole. Mud is
a very broad drilling term and in this context it is used to describe any fluid or
fluid mixture used during drilling and covers a broad spectrum from air,
nitrogen, misted fluids in air or nitrogen, foamed fluids with air or nitrogen,
aerated or nitrified fluids 1o heavily weighted mixiures of oil and or water with
solid particies.

Significant pressure is required to drive the mud along this flow path, and to
achieve this, the mud is typically pumped into the drill string using one or more
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positive displacement pumps which are connected to the top of the drill string
via a pipe and manifold.

Whilst the main mud flow into the well bore is achieved by pumping mud into
the main bore at the very top end of the drill string, it is also known to provide
the drill string with a side bore which extends into the main bore from a port
provided in the side of the drill string, so that mud can be pumped into the
main bore at an alternative location to the top of the drill string.

For exampie, as drilling progresses, and the bore hole becomes deeper and
deeper, it is necessary to increase the length of the drill string, and this is
typically achieved by disengaging the top drive from the top of the drill string,
adding a new section of tubing to the drill string, engaging the top drive with
the free end of the new tubing section, and then recommencing drilling. 1t will,
therefore, be appreciated that pumping of mud down the drill string ceases
during this process.

Stopping mud flow in the middle of the drilling process is problematic for a
" number of reasons, and it has been proposed to facilitate continuous pumping
of mud through the drill string by the provision of a side bore in each section of
drill string. This means that mud can be pumped into the drill string via the side
bore whilst the top of the drill string is closed, the top drive disconnected and
the new section of drill string connected.

in one such system, disclosed in our co-pending patent application
GB0819340.1, at the top of each section of drill string, there is provided a side
bore which is closed using a plug, and a valve member which is movable
between a first position in which the side bore is closed whilst the main bore of
the drill string is open, and a second position in which the side bore is open
whilst the main bore is closed. During drilling, the valve is retained in the first
position, but when it is time to increase the length of the drili string, the plug is
removed from the side bore, and an auxiliary mud hose, which extends from



WO 20106/112933 PCT/GB2010/050571

the pump, connected to the side bore, and a valve in the hose opened so that
pumping of mud into the drill string via the side bore commences. A valve in
the main hose from the pump to the top of the drill string is then closed, and
either manual operation of a valve actuator or the pressure of the mud at the
side bore causes the valve member to move from the first position to the
second position, and hence to close the main bore of the drill string.

The main hose is then disconnected, the new section of fubing mounted on the
drill string, and the main hose connected {o the top of the new section. The
valve in the main hose is opened, and the valve in the hose to the side bore
closed. The valve member is then either manually actuated or the resulting
pressure of mud entering the top of the drill string causes the valve member to
return to its first position, which allows the hose to be removed from the side
bore, without substantial leakage of mud from the drill string.

The side bore may then be sealed permanently, for example by welding a plug

onto the side bore, before this section of drill string is lowered into the well.

The drill string may also be provided with a side bore in what is known as a
‘pump in sub”, which is used in the event of an emergency, for example to
facilitate the provision of additional mud pressure required to control a sudden
surge in well-bore pressure due to fluid inflow from a formation penetrated by

the well entering the well in what is known as a “kick”.

The present application relates to an improved connector for connecting the
auxiliary mud hose to a side-bore in a drill pipe or pump in sub.

According o a first aspect of the invention we provide a drill pipe and
connector assembly for connecting a hose to a side-bore of the drill pipe, the
drill pipe having a wall enclosing a main bore, and the side-bore extending
through the wall from the main bore to the exterior of the drill pipe, the
connector comprising a hose connector body which forms a first end of the



connector which is adapted to be connected to the hose, and a drill pipe
connector body which forms a second end of the connector which is
connected to the drill pipe, the connector having an exterior surface and an
interior surface which encloses a bore extending from the first end of the
connector to a second end of the connector, the drill pipe connector body
being provided with at least one bayonet connector formation which extends
from the exterior surface of the connector generally radially outwardly relative
to the bore, the bayonet connector formation exiending over less than half
of the circumference of the exterior surface of the drill pipe connector body,
wherein the drill pipe connector body is also provided with means for
ensuring a substantially fluid tight seal between the connector and the surface
of the drill pipe enclosing the side-bore.

Advantageously the drill pipe connector body may be rotated relative to the
hose connector body, and the connector further includes means for providing a
substantially fluid tight seal between the drill pipe connector body and the hose
connector body. This assists a user in connecting the connector to the hose,
before connecting the connector o the tubular, as the rotation of the drill pipe
connector body required to engage the bayonet connector formations with the
corresponding formations on the tubular can be achieved without having to
rotate the hose connector body, and hence the hose, at the same time.

The drill pipe connector body may be secured relative o the hose connector
body by means of a locking ring which extends around the exterior of the
connector and has a first part which is provided with means for securing the
locking ring to one of the hose connector body or the drill pipe connector body,
and a second part which engages with a locking formation provided on the
other of the hose connector body or drill pipe connector body to restrict or
prevent translational movement of the hose connector body relative to the drill
pipe connector body. In this case, the means for securing the locking ring to
one of the hose connector body or drill pipe connector body may comprise a
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screw thread, and may also include one or more locking pins, which may or
may not be threaded, each of which is located in an aperture extending
through the first part of the locking ring, and which in use extend into a
corresponding aperture provided in the connector body to which the locking
ring is secured. It will be appreciated that the provision of such locking pins
prevents the locking ring from coming unscrewed during use.

Preferably the drill pipe connector body is provided with a handle which is
adapted to be grasped by a user to assist the user in rotating the drill pipe
connector body relative to the hose connector body.

The connector may further be provided with locking means which is operable
to engage with a drill pipe with which the or each bayonet connector formation
of the drill pipe connector body is engaged to substantially prevent rotation of
the drill pipe connector body with respect to the drill pipe.

PRI S L Lt h H

The said locking means may include a threaded ring which is mounted around
the exterior of the connector and engaged with a corresponding threaded
portion of the exterior of the connector, and one or more élongate pins which
extend generally perpendicular to the threaded ring towards the second end of
the connector. In this case, the locking means may be provided with a handle
which may be used to assist a user in screwing the threaded ring along the
threaded portion of the exterior of the connector.

The drill pipe may be provided with a valve member, the valve member being
movable between an open position in which flow of fluid along the side bore is
permitted, and a closed pasition in which flow of fluid along the side bore is
substantially prevented, and the connector may be provided with a valve
actuating member which may comprise a rod which is extends from the bore of
the connector to the exterior of the connector via an aperture in the connector,
the valve actuating member being movable fo engage with the valve member
to move the valve member between the open position and the close position.
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In this case, preferably the rod is provided with a screw thread which engages
with a corresponding screw thread provided in the aperture in the connector.

Advantageously, the or each bayonet connector formation is engaged with a
corresponding engagement formation provided in the wall of the drill pipe
surrounding the side bore so that transiational movement of the drill pipe
connector body relative to the drill pipe is restricted or prevented.

The or each engagement formation preferably comprises a lip formation which
extends radially inwardly from the wall enclosing the side bore into the side
bore, around only part of the circumference of the wall enclosing the side bore,
and along only part of the depth of the wall enclosing the side bore, the depth
being the distance between the exterior of the tubulfar and the main bore.

Preferably there are the same number of engagement formations as there are
bayonet connector formations provided on the drill pipe connector body of the

connector.

The height of the bayonet connector formations is such that the maximum
diameter of the second end of the connector is less than the maximum internal
diameter of the side bore. Moreover, the height of the lip formations is such
that the maximum diameter of the second end of the connector is greater than

the minimum internal diameter of the side bore.

Where one engagement formation is provided, the gap between end portions
of the engagement formation is large enough for the bayonet connector
formation or formations to pass through the gap between the ends of the
engagement formation. Where more than one engagement formation is
provide, the separation of end portions of adjacent engagement formations is
large enough one or more bayonet connector formation or formations to pass

through the gap between the ends of the adjacent engagement formations.



According to a second aspect of the invention we provide a method of
mounting a connector according to the first aspect of the invention between a
hose and a tubular, the tubular having a wall enclosing a main bore, and the
side-bore extending through the wall from the mam bore to the exterior of the
tubular, the method including the steps of:

securing hose connector body on the hose so that flow of fluid from the hose
into the bore of the connector is permitted,

either before or after which securing the drill pipe connector body to the hose
connector body,

then, rotating the drill pipe connector body relative to the hose connector body
and the tubular so as to bring the drill pipe connector body into a first angular
orientation with respect to the tubular;

then inserting the second end of the connector into the side bore and rotating
the drill pipe connector body relative to the hose connector body and the
tubular to bring drill pipe connector body into a second angular orientation with
respect to the tubular in which at least one bayonet connector formation
engages with corresponding bayonet engagement formation provided around
the side-bore of the tubular, the engagement of the bayonet connector
formation with the bayonet engagement formation preventing removal of the
drill pipe connector body from the side bore.

The step of securing the drill pipe connector body to the hose connector body
may comprise engaging the drill pipe connector body with the hose connector
body, mounting a locking ring around the exterior of the connector and
securing a first part of the locking ring to one of the hose connector body or the
drill pipe connector body such that a second part engages with a locking
formation provided on the other of the hose connector body or the drill pipe



connector body to restrict or prevent translational movement of the hose
connector hody relative fo the drill pipe connector body.

Preferably the method further includes the step of, after rotation of the drill pipe
connector body to the second orientation, operating a locking means so that
the locking means comes into engagement with the tubular to substantially

prevent further rotation of the drill pipe connector body with respect to the
tubutar.

The method may further include the step of, after rotation of the drill pipe
connector body to the second orientation, operating a valve actuating member
to move a valve member provided in the side bore of the tubular from a closed
position to an open position.

Also disclosed is a connector for connecting a hose to a side-bore of a
tubular, the tubular having a wall enclosing a main bore, and the side-bore
extending through the wall from the main bore to the exterior of the tubular,
the connector comprising a hose connector body which forms a first end of the
connector which is adapted to be connected o the hose, and a drill pipe
connector body which forms a second end of the connector which is adapted
to be connected to the tubular, the connector having an exterior surface and
an interior surface which encloses a bore extending from the first end of the
connector to a second end of the connector, wherein the connector is
provided with a valve actuating member which extends into the drill pipe
connector body and which may be operated when the connector is
connected between a hose and a tubular to move between a first position
and a second position.

The valve actuating member may comprise a rod which extends from the bore
of the connector to the exterior of the connector via an aperture in the
connector.
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Preferably the movement of the valve actuating member from the first position
to the second position comprises translational movement towards the second
end of the connector.

Where the valve actuating member is a rod, the rod may be provided with a
screw thread which engages with a corresponding screw thread provided in
the aperture in the connector.

An embodiment of the invention will now be described, by way of exampie
only, with reference to the following figures, of which

FIGURE 1 shows a cross-section through a connector according o the
invention,

FIGURE 2 shows in detail the portion of the connector labelled A in Figure 1,
FIGURE 3 shows in detail the portion of the connector labelled B in Figure 1,

FIGURE 4 shows a perspective view of a cross-section through the connector
shown in Figure 1 along with a portion of hose to which the connector is
connected,

FIGURE 5 shows a cross-section through the connector shown in Figure 1,
and a portion of hose and tubular to which the connector is connected,

FIGURE 6 shows a perspective view of a first cross-section through the insert
shown in Figure 5; and

FIGURE 7 shows a perspective view of a second cross-section through the
insert shown in Figure 5.

Referring now to Figures 1 to 4, there is shown a connector 10 which
comprises a hose connector body 12 and a drill pipe connector body 14. The
hose connector bady 12 is L-shaped, and has a tubular internally threaded end
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16 and a tubular externally threaded end 18, both of which are generally
circular in transverse cross-section. The hose connector body 12 is therefore
provided with a main bore 20 which extends from the internally threaded end
18, bends through around 90° {o the externally threaded end 18.

The internal diameter of internally threaded end 16 of the hose connector body
12 is stepped, so that the diameter of the main bore 20 decreases from a
maximum value at an end portion 16a of the interally threaded end 16, to an
intermediate value at an intermediate portion 16b, and to a minimum value at
an inner portion 16¢c. A generally helical screw threaded is provided over a
substantial proportion of the iength of the internal surface of the end portion
16a. Similarly, the interal diameter of externally threaded end 18 of the hose
connector body 12 is stepped, so that the diameter of the main bore 20
decreases from the maximum value at an end portion 18a of the internally
threaded end 18, to a second intermediate value at an infermediate portion
18b, and to the minimum value at an inner portion 18c. A generally helical
screw thread is provided over a substantial proportion of the length of the
external surface of the end portion 18a.

The drill pipe connector body 14 is also tubular, and encloses a generally
cylindrical central bore 22, which, unlike the main bore 20 in the hose
connector body 12 is substantially straight, the diameter of the central bore 22
of the drill pipe connector body 14 being substantially the same as the
minimum diameter of the main bore 20 in the hose connector body 12. The
drill pipe connector body 14 has a first end 24, which is connected to the hose
connector body 12, and a second end 26 which is adapted to be connected to
a portion of drill pipe or pump in sub. The internal diameter of the drill pipe
connector body 14 is substantially constant along its entire length, whilst the
external diameter varies along the length of the body 14.
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The external diameter of the drill pipe connector body 14 at an end portion 24a
of its first end 24 is just marginally smalier than the internal diameter of the
intermediate portion 18b of the externally threaded end 18 of the hose
connector body 12, and is provided with two circumferential grooves in its
outer surface in each of which is located an O-ring 28. The external diameter
of the drill pipe connector body 14 undergoes a step increase to a first
intermediate portion 24b, being just marginally smaller than the internal
diameter of the end portion 18a of the externally threaded end of the hose
connector body 12. It will therefore be appreciated that, when the first end 24
of the drill pipe connector body 14 is inserted into the externally threaded end
18 of the hose connector body 12, the extent to which the drill pipe connector
body 14 can extend into the hose connector body 12 is limited by engagement
of the step between the end portion 18a and intermediate portion 18b of the
externally threaded end 18 of the hose connector body 12, with the step
between the end portion 24a and first intermediate porticn 24b of the first end
24 of the drill pipe connector body 24. Moreover, engagement of the O-rings
28 with the internal face of the intermediate portion 18b of the externally
threaded end 18 of the hose connector body 12 provides a substantially fluid
tight seal between the hose connector body 12 and the drill pipe connector
body 14.

Moving along the drill pipe connector body 14 from its first end 24 towards iis
second end 26, after the first intermediate portion 24b, there is a second
intermediate portion 24c which is provided with a locking flange 30 which
extends radially outwardly of the drill pipe connector body 14. The locking
flange 30 is engaged with a locking ring 32 which has an internally threaded
portion 32a which is provided with a generally helical screw thread which is
engaged with the corresponding screw thread provided on the end portion 18a
of the externally threaded end 18 of the hose connector body 12. The locking
ring 32 is also provided with a radially inwardly extending locking flange 32b
which engages with the locking flange 30 of the drill pipe body 14 so that the



WO 2610/112933 PCT/GB2610/050571

12

locking flange 30 of the drill pipe connector body 14 is trapped between the
locking flange 32b of the locking ring 32 and the screw threads, and removal of
the drill pipe bedy 14 from the hose connector body 12 is prevented, whilst
rotation of the drill pipe connector body 14 relative to the hose connector body
12 is permitted. Rotation of the locking ring 32 relative to the hose connector
body 14 is prevented by means of two grub screws 34 which each extend
through a threaded aperture 36 provided in the locking ring 32 into a
corresponding aperiure provided in the end portion 18a of the externally
threaded end 18 of the hose connector body 12.

Continuing along the exterior surface of the drill pipe connector body 14
towards its second end 26, a handle assembly 38, comprising an annular
mounting part 38a from which extends two diametrically opposite handle parts
38b, is secured to the drill pipe connector body 14. In this example, the handie
assembly 38 is secured fo the drill pipe connector boy 14 by means of a screw
thread connection between a screw thread provided on the radially inwardly
facing surface of the mounting part 38a and a corresponding first screw thread
provided on the exterior surface of the drill pipe connector body 14. The
handle assembly 38 is provided to assist a user in rotating the drill pipe
connector body 14 relative to the hose connector body 12, and so to lock the
handle assembly 38 in place so that it cannot rotate relative to the drill pipe
connector body 14, a arrangement of a plurality of grub screws 40 and ball
bearings are provided. This is best illustrated in Figure 2.

The exterior surface of second end 26 of the drill pipe connector body 14 is
provided with a circumferential groove in which is located a further O-ring 42.
Moving along the drill pipe connector body 14 from its second end 26 towards
its first end 24, there are provided a piurality of bayonet connector formations
44 which extend radially outwardly from the exterior surface of the drill pipe
connector body 14. In this example, four such bayonet connector formations
44 are provided, and these are spaced regularly around the outer
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circumference of the drill pipe connector body 14, occupying in total a little less
than half of the outer circumference of the drill pipe connector body 12.

Finally, around the exterior surface of the drill pipe connector body 14,
between the handle assembly 38 and the bayonet connector formations 44 is
provided a torgue wheel 46 which comprises a central generally annular
mounting part 46a which is connected to a generally annular handle part 46b
by means of a plurality of radial spokes 46¢c. The radially inwardly facing
surface of the mounting part 46a of the torque wheel 46 is provided with a
generally helical screw thread which is engaged with a corresponding screw
thread provided on to the outer surface of the drill pipe connector body 14.
The radially inwardly facing face of the mounting part 46a of the torque wheel
46 is also provided with a groove 47 which extends around the inner
circumference of the mounting part 46a. The screw thread on the exterior
surface of the drill pipe connector body 14 which engages with the mounting
part 48a of the torque wheel 46 is also provided with the a number of axially
extending slots, the slots each receiving a locking pin 48. In the example, four

locking pins and slots are provided.

The locking pins 48 are generally L-shaped, i.e. have an elongate main body
49 from a first end 49a of which extends a relatively short tip portion 51 at
approximately right angles to the main body 49. The main body 49 of each
locking pin 48 is located in one of the slots in the drill pipe connector body 14,
which the tip portion 51 is located in the groove 47. It will therefore be
appreciated that rotation of the torque wheel 46 relative to the drill pipe
connector body 14 will cause the locking pins 48 to move axially relative o the
drill pipe connector body 14.

Referring now to Figure 5, the connector 10 described above is shown
providing a connection between a hose 50 and a side bore 52 in a section of
drill pipe 54. The end 50a of the hose 50 is located in the internally threaded
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end 16 of the hose connector body 12 of the connector 10, and is provided
with an external generally helical screw thread which engages with the screw
thread of the internally threaded end 16. Sealing means is provided to ensure
a substantially fluid tight seal between the hose 50 and the connector 10. In
this example, this comprises an O-ring 56 which is located in a circumferential
groove provided in the exterior surface of the end 50a of the hose 50. In this
example, a conical perforated screen 58 is clamped between the end 50a of
the hose 50 and step between the intermediate portion 16b and the inner
portion 16¢ of the internally threaded end 16 of the hose connector body 12.
This screen 58 is provided to prevent large clumps of mud or debris from being
pumped into the drill pipe 54.

Other means may be provided to secure the hose 50 to the connector 10, of
course. ‘

The drill pipe 54 is provided with a tubufar wall 54a which encloses a generally
cylindrical main bore 54b. The side bore 52 extends through the wall 54a
generally perpendicular to the main bore 54b, connecting the main bore 54b to
the exterior of the pipe 54, and is provided with a generally tubular insert 60.
Sealing means is provided between the insert 60 and the drill pipe wall 54a to
ensure a substantially fluid tight seal between the insert 60 and the drill pipe
54. In this example, the sealing means comprises an O-ring 61located in a
circumferential groove around the insert 60 which lies between the screw
thread and the main bore 54b of the drill pipe 54. The insert 60 is iflustrated in
isolation in Figures 7 and 8.

Once the insert 60 is in place, four locking studs 62 are inserted through
apertures 60a spaced generally regularly around the insert 60 inio
corresponding apertures provided in the drill pipe wall 54a. It will be
appreciated that these prevent further movement of the insert 60 relative to the
drill pipe 54, and therefore ensure that the insert 60 remains in position during
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use. It shouid be appreciated that, in addition 1o or instead of providing locking
studs 62, the insert 60 may be secured {o drill pipe 54 by means of an external
screw thread which engages with a corresponding screw thread provided in
the drill pipe wall 54a. It should also be appreciated that, whilst it is convenient
for the purposes of ease of manufacture, it is not necessary for there to be a
separate insert 60, and all the features of the insert 60 may be integrally
provided in the drill pipe wall 54a.

The second end 26 of the drill pipe connector body 14 is located within the
side bore 52 of the drill pipe 54, the O-ring 42 engaging with the interior
surface of the insert 60 to provide a substantially fluid fight seal between the
drill pipe 54 and the connector 10. The interior surface of the insert 60 is
configured to engage with the bayonet connector formations 44 of the drill pipe
connector body 14 so as to retain the connector 10 in sealed engagement with
the drill pipe 54.

The interior surface of the insert 60 at the first end 60a of the insert adjacent
the exterior surface of the drill pipe wall 54a is provided with four lip formations
63 which extend radially inwardly of the insert 80 into the side bore 52. ;rhe lip
formations 63 are regularly spaced around the insert 60, and extend around
approximately half of the inner circumference of the insert 60 in total. The lip
formations 63 do not extend along the entire axial extent of the insert 60,
however, and in this example, extend from the exterior end 60a of the insert 60
only around a quarter of the way to the interior end 60b of the insert 60. A
central portion 60c, between the first end 60a and second end 60b of the insert
60, has a greater internal diameter than the second end 60b of the insert 60,
and therefore four recesses 64 are provided between the fip formations 63 and
the second end 60b of the insert 80. The bayonet connector formations 44
provided on second end 26 of the drill pipe connector body 14 of the connector
10 are located in these recesses 64, and as the external diameter of the
bayonet connector formations 44 is greater than the separation of interior
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edges of opposite lip formations 63, engagement of each of the bayonet
connector formations 44 with the adjacent lip formation 63 prevents the
connector 10 from being pulled out of the side bore 52, providing that there is
no rotation of the drill pipe connector body 14 relative to the insert 60.

Rotation of the drill pipe connector body 14 relative to the insert 60 is
prevented by the engagement of the locking pins 48 with the insert 60.
Specifically, the lip formations 63 at the first end 60a of the insert 60 are each
provided with a jocking bore 66 into which the second end 49a of the locking
pin 48 extends. Each locking bore 66 comprises a discrete aperture which
extends axially into the lip formation 83 from the first end 60a of the insert
towards the second end 60b of the insert 60. It will be appreciated, therefore,
that engagement of the locking pins 48 with the walls of the locking bores 66
prevents rotation of the drill pipe connector body 14 relative to the insert 60,
and hence also prevents removal of the connector 10 from the side bore 52 in
the drill pipe 4.

The steps taken to use the connector 10 to connect the hose 50 to the side
bore 52 of the drill pipe 54 are set out as follows:

With the screen 58 located at the end 50a of the hose 50, the internally
threaded end 16 of the hose connector body is screwed on to the external
screw thread provided on the end 50a of the hose 50. The hose connector
body 12 is thus secured on the hose 50.

The first end 24 of the drill pipe connector body 14 is then inserted into the
externally threaded end 18 of the hose connector body 12, and the first locking
ring 32 inserted over the second end 26 of the drill pipe connector body 14, the
threaded portion 32a of the locking ring 32 extending towards the hose
connector body 12 relative to the locking flange 32b. The screw thread of the
threaded portion 32a of the locking ring 32 is screwed on to the external screw
thread provided on the externally threaded end 18 of the hose connector body
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12 until the locking flange 32b of the locking ring 32 engages with the locking
flange 30 on the drill pipe connector body 14, and each of the apertures 36 in
the locking ring 32 is aligned with a corresponding aperture in the external
screw thread of the hose connector body 12. A grub screw 40 is then screwed
into each of the apertures 36 to prevent further rotation of the locking ring 32
relative to the hose connector body 12. The drill pipe connector body 14 is
thus secured on the hose connector body 12 and hose 50.

The handle 38 is then mounted on the second end 26 of the drill pipe
connector body 14, and moved towards the first end 24 until the screw thread
on the mounting part 38a engages with the first screw thread provided on the
drill pipe connector body 14. The handle 38 is rotated relative to the drill pipe
connector body 14 until the screw threads are fully meshed, and the grub
screws 40 screwed into place to lock the handle 38 relative to the drill pipe
connector body 14.

The torque wheel 46 is then mounted on the second end 26 of the drill pipe
connector body 14, the four locking pins 48 being positioned each with their tip
portion 51 in the groove 47 and moved towards the first end 24 untii each of
the locking pins 48 is aligned with one of the slots in the second screw thread
provided on the drill pipe connector body 14, and this screw thread engages
with the screw thread provided on the mounting part 46a of the torque wheel
46. The torque wheel 46 is rotated relative to the drill pipe connector body 14
until the screw threads are fully meshed, and the locking pins 48 drawn back
as far from the second end 26 of the drill pipe connector body 14 as possible.

The hose 50 and connector 10 are then moved towards the side bore 52 in the
drill pipe 54. In order to insert the second end 26 of the drill pipe connector
body 14 into the side bore 52, a user uses the handle part 38b of the handle
38 to rotate the drill pipe connector body 14 relative to the hose connector
body 12 and to the drill pipe 54, until each of the bayonet connector formations
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44 of the drill pipe connector body 14 are aligned with a gap between adjacent
lip formations 63 of the insert 60. The user then slides the second end 26 of
the drilt pipe connector body 14 into the side bore 52 until the very end of the
drill pipe connector body 14 engages with a stop 69 provided on the interior
surface of the insert 60. In this example, the stop 69 comprises a shoulder
between the larger internal diameter central portion 60¢ and the smaller
internal diameter second end 60b of the insert. At this point, the O-ring 42
provided in the second end 26 of the drill pipe connector body 14 engages and
provides a substantially fluid tight seal with the insert 60.

Once this has been accomplished, the user uses the handle 38 to rotate the
drill pipe connector body 14 again, so that the bayonet connector formations
44 move around the central portion 60¢ of the insert 60 until they are aligned
with the lip formations 63, specifically, in this example until around half of each
bayonet connector formation 44 is engaged with a portion of one of the lip
formations 63. Rotation of the drill pipe connector body 14 past this point is
prevented by means of a mechanical stop, which, in this example comprises a
bayonet pin 80 which extends through an aperture provided in the insert 60
from the exterior of the insert 60, diagonally upwardly to the interior of the
insert 60 to a generally central point on the lowermost surface of one of the lip
formations 63. One such pin 90 is provided for each lip formation 63. The
bayonet connector formations 44 are then trapped by the lip formations 63,
and it is no longer possible o slide the drill pipe connector body 14 out of the
side bore 52.

To prevent further rotation of the drill pipe connector body 14 relative to the
drill pipe 54, the user rotates the torgue wheel 46 so that engagement of the
screw threads by means of which the torque wheel 46 is retained on the drill
pipe connector body 14 causes the forque wheel 46 to move towards the drill
pipe 54. This pushes the locking pins 48 towards the insert 60, and, if the drill
pipe connector body 14 is correctly aligned relative to the insert 60, each
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locking pin 48 is pushed into one of the locking bores 66. If rotation of the
torque wheel 46 is prematurely stopped because the locking bores 66 are not
in alignment with the locking pins 48, this indicates to the user that the bayonet
connector formations 44 are not properly engaged with the lip formations 63,
and that further rotation of the drill pipe connector body 14 is required to bring
it into correct alignment with the insert 60.

When the locking pins 48 are correctly located in the locking bores 66, the end
of the torgue wheel mounting part 46a bears on the insert 60, thus further
assisting in securing the connector 10 relative to the drill pipe 54.

This completes the connection process. The hose 50 may be disconnected
from the drill pipe 50 simply by reversing these steps.

Whilst it will be appreciated that the connector 10 and method described
above could be used to connect a hose to an open bore, in a preferred use of
the connector 10, the side bore 52 is provided with a vaive member 68 which
is movable between an open pasition in which flow of fluid along the side bore
52 is permitted, and a closed position in which flow of fluid along the side bore
52 is substantially prevented. The insert 60 is provided with a valve seat 70
with which the valve member 68 engages when in the closed position,
engagement of the valve member 68 with the valve seat 70 providing a
substantially fluid tight seal which closes the side bore 52 to flow of fiuid.

The valve member 68 is biased into the closed position by means of a resilient
biasing means, in this example a helical coil spring 72.

When the hose 50 is a drilling mud hose which is intended to be used to
maintain flow of mud down the drill pipe 54 during the process of adding a new
section of drill pipe to the drill string as described in the introduction above, it is

desirable to avoid pressure spikes in the drill pipe 54.
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The valve member 68 is preferably configured, as in this example, such that
the surface area of the valve member 68 exposed to the pressure in the hose
50 is approximately equal to or less than the surface area of the valve member
68 exposed to the fluid pressure in the drill pipe 54. This means that when the
fluid pressure in the hose 50 is approximately equal to the mud pressure in the
drill pipe 54, for example when mud is supplied to the drill pipe 54 and the
hose 50 by the same mud pump, the force exerted on the valve member 68 by
the fluid pressure in the hose 50 tending to move the valve member 68 against
the biasing force of the spring 72 to the open position is less than the force
exerted on the valve member 68 by the fiuid pressure in the drill pipe 54
maintaining the valve member 68 in the closed position. This is desirable as it
prevents the valve member 68 from opening prematurely, after the hose 50
has been connected, but before the valve controliing supply of fiuid from the
pump to the main bore 54b of the drill pipe 54 is closed.

Once this valve is closed, as the mud pump is now only supplying mud to the
hose 50, the fluid pressure supplied by the hose 50, until it exceeds the fluid
pressure in the drill pipe 54 by an amount sufficient to move the valve member
68 from the closed position to the open position, and to allow flow of fluid from
the hose 50 into the drill pipe 54. Significant pressure build up may be
required to do this, and this can result in an undesirable pressure spike in the
drill pipe 54 when the valve member 68 first opens.

To avoid this, it is desirable to provide a valve opening means which provides
a mechanical means of moving the valve member 68 from the closed position
to the open position, before the pressure build up in the hose 50 is too great.

In this example, the valve opening means comprises an actuating member 74,
in this case a generally straight rod, which extends along the central bore 22 of
the drill pipe connector body 14 into the main bore 20 of the hose connector
body 12, and through an auxiliary bore 75 in the hose connector body 12 to
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the exterior of the connector 10. In order to substantially prevent fiuid from
leaking out of the connector 10 through the auxiliary bore 75, sealing means is
provided to maintain a substantially fluid tight seal between the rod 74 and the
hose connector body 12, whilst allowing sliding movement of the rod 74
relative to the hose connector body 12. In this example the sealing means
comprises two O-rings 80 each of which is located in a circumferential groove
provided around the rod 74.

As is best illustrated in Figure 3, the rod 74 is also provided with a generally
helical screw thread which engages with a correspondingly internally threaded
extension 76 of the hose connector body 12 which extends outwardly of the
hose connector body 12 around the rod 74. A handle part 78 is secured to the
external end 74a of the rod 74 in order to assist a user in rotating the rod 74 to
screw it info or out of the connector 10. In order 10 prevent a user from
completely unscrewing the rod 74 from the hose connector body 12, a retainer
cap 82 is mounted on the portion of the rod 74 which is external to the
connector 10, the retainer cap 82 having a tubular side wall 82a on an internal
surface of which is provided a screw thread -which is engaged with a
corresponding screw thread provided on the external surface of the extension
76. The retainer cap 82 may be locked in place by means of one or more grub
screws 83 (for clarity, illustrated in Figure 3 only) each of which is screwed into
a threaded aperture provided in the sidewall 82a and into a corresponding
aperture provided in the extension 76.

The rod 74 extends through an aperture in an end face 82b of the retainer cap
82, the end face 82b of the retainer cap 82 lying between the screw thread of
the rod 74 and the handle part 78. The aperture has a smaller diameter than
the screw thread of the rod 74, and therefore the end face 82b acts as a stop
with engagement of the screw thread with the end face 82b setting a limit on
how far the rod 74 can be unscrewed from the hose connector body 12.
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In order to provide additional support for the rod 74, in this embodiment of the
invention a rod support 84 is provided. The rod support 84 comprises a small
diameter central annulus 84a which is supported by a plurality of spokes, in
this example three, by a larger diameter outer annulus 84b. The outer annulus
84b is clamped between the first end 24 of the drill pipe connecior body 14
and the shouider between the inner portion 18¢ and the intermediate portion
18b of the externally threaded end 18 of the hose connector body 12, and the
rod 74 extends through the inner annulus 84b so that the inner annulus 84b
provides additional support for the rod 74.

The valve member 68 is provided with a stem 68a which extends into the
central bore 22 of the drill pipe connector body 14, and which engages with the
second end 74b of the rod 74 when the rod 74 is screwed into the hose
connector body 12. By continuing to screw the rod 74 into the hose connector
body 12 after the initial engagement of the rod 74 with the valve stem 68a, the
valve member 68 is pushed against the biasing force of the spring 72 out of
engagement with the valve seat 70, i.e. to the open position in which flow of
fluid along from the hose 50 to the drill pipe 54 is permitted.

It will be appreciated that various modifications may be made to the connector
10 whilst retaining the connector 10 within the scope of the invention. In the
above example, O-rings are used in various places to provide a substantially
fluid tight seal between two adjacent relatively movable parts. It will be
appreciated that alternative sealing means may be used including chevron
seals, lip seals, metal-to-metal seals etc. It should also be appreciated that
whilst in this embodiment of the invention, four bayonet connector formations
44 are provided, this need not be the case, and more or fewer may be
provided, as long as the insert 60 is provided with at least one lip formation 63
for each bayonet connector formation 44, and the bayonet connector
formations do not extend over more than half of the circumference of the drill
pipe connector body 14 in total. Whilst it is preferably in terms of the sirength
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of the connection for the bayonet connector formations to extend over around
half of the circumference of the drill pipe connector body 14, they may extend
over significantly less than half.

Similarly, whilst in this example, the connector 10 is provided with four locking
pins 48, more or fewer (and not necessarily the same number as the number
of bayonet connector formations 44) may be used, again, as long as the insert
60 is provided with at least one locking bore 66 for each locking pin 48.

Whilst in this example the connector 10 forms an L-shaped tube, thus allowing
the hose 50 to be generally parallel to the drill pipe 54, this need not be the
case, and the hose connector body 12 may be generally straight, or bent at an
angle other than 90°, depending on the orientation of the hose 50 relative to
the drill pipe 54.

In this example, the locking ring 32 is screwed onto the hose connector body
12 and engages with a locking flange 30 provided on the drill pipe connector
body 12. It will be appreciated, however, that this may be reversed and the
locking ring 32 engaged with a screw thread provided on the drill pipe

connector body 14 and a locking flange provided on the hose connector body
12.

Although in this example, movement of the rod 74 reqguired to actuate the
valve member 68 is achieved using a screw thread, the rod 74 could equally
be driven by other means, such as a cam. Motor means may also be provided
to drive movement of the rod 74, rather than this being carried out manually.
Moreover, whilst in this example, the rod 74 is retained using an externally
mounted cap 82, it can be retained using alternative means located inside the
connector 10.

Whilst in this example, the connector 10 is described as connecting a side
bore in a drill pipe 54 10 a hose 50, it should be appreciated that it could
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equally be used to connect a hose 50 to a side bore in any other type of
tubular including, but not limited to, pump in subs, casing, and production
tubing.

When used in this specification and claims, the terms "comprises” and
"comprising" and variations thereof mean that the specified features, steps or
integers are inciuded. The terms are not to be interpreted to exclude the
presence of other features, steps or components.

The features disclosed in the foregoing description, or the following claims, or
the accompanying drawings, expressed in their specific forms or in terms of a
means for performing the disclosed function, or a method or process for
attaining the disclosed result, as appropriate, may, separately, or in any
combination of such features, be utilised for realising the invention in diverse
forms thereof.
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CLAIMS

1. A drill pipe and connector assembly for connecting a hose to a side-
bore of the drill pipe, the drill pipe having a wall enclosing a main bore, and the
side-bore extending through the wall from the main bore to the exterior of the
drill pipe, the connector comprising a hose connector body which forms a first
end of the connector which is adapted to be connected to the hose, and a drill
pipe connector body which forms a second end of the connector which is
connected to the drill pipe, the connector having an exterior surface and an
interior surface which encloses a bore extending from the first end of the
connector to a second end of the connector, the drill pipe connector body
being provided with at least one bayonet connector formation which extends
from the exterior surface of the connector generally radially outwardly relative
to the bore, the bayonet connector formation extending over less than half of
the circumference of the exterior surface of the drill pipe connector body,
wherein the drill pipe connector body is also provided with means for ensuring
a substantially fluid tight seal between the connector and the surface of the
drill pipe enclosing the side-bore.

2. An assembly according to claim 1 wherein the drill pipe connector body
may be rotated relative to the hose connector body, and the connector further
includes means for providing a substantially fluid tight seal between the drill
pipe connector body and the hose connector body.

3. An assembly according to claim 1 or 2 wherein the drill pipe connector
body is secured relative to the hose connector body by means of a locking ring
which extends around the exterior of the connector and has a first part which is
provided with means for securing the locking ring to one of the hose connector
body or the drill pipe connector body, and a second part which engages with a
tocking formation provided on the other of the hose connector body or drill pipe
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connector body to restrict or prevent translational movement of the hose
connector body relative to the drill pipe connector body.

4, An assembly according to claim 3 wherein the means for securing the
focking ring to one of the hose connector body or drill pipe connector body
comprises a screw thread.

5. An assembly according to claim 4 wherein the means for securing the
locking ring o the hose connector body or drill pipe connector body includes
one or more locking pins, which may or may not be threaded, each of which is
located in an aperture extending through the first part of the locking ring, and
which in use extend into a corresponding aperture provided in the connector
body to which the locking ring is secured.

6. An assembly according to claim 2 wherein the drill pipe connector body
is provided with a handle which is adapted to be grasped by a user {o assist

the user in rotating the drill pipe connector body relative to the hose connector

7. An assembly according to any preceding claim wherein the connector is
further provided with locking means which is operable to engage with the drill
pipe with which the or each bayonet connector formation of the drill pipe
connector body is engaged to substantially prevent rotation of the drill pipe
connector body with respect to the drill pipe.

8. An assembly according to claim 7 wherein the said locking means
includes a threaded ring which is mounted around the exterior of the connector
and engaged with a corresponding threaded portion of the exterior of the
connector, and one or more elongate pins which exiend generally
perpendicular to the threaded ring fowards the second end of the connector.
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9. An assembly according to claim 8 wherein the locking means is
provided with a handie which may be used to assist a user in screwing the
threaded ring along the threaded portion of the exterior of the connector.

10.  An assembiy according to any preceding claim wherein the drill pipe is
provided with a vaive member, the valve member being movable between an
open position in which flow of fiuid along the side bore is permitted and a
closed position in which flow of fiuid along the side bore is substantially
prevented, and the connector is provided with a valve actuating member which
comprises a rod which extends from the bore of the connector to the exterior
of the connector via an aperture in the connector, the valve actuating member
being movable to engage with the valve member to move the valve member
between the open position and the closed position.

1. An assembly according to claim 10 wherein the rod is provided with a
screw thread which engages with a corresponding screw thread provided in
the aperture in the connector.

12.  An assembly according to any preceding claim wherein the or each
bayonet connector formation is engaged with a corresponding engagement
formation provided in the wall of the tubular surrounding the side bore so that
translational movement of the drill pipe connector body relative to the tubular is
restricted or prevented.

13.  An assembly according to claim 12 wherein the or each engagement
formation comprises a lip formation which extends radially inwardly from the
wall enclosing the side bore into the side bore, around only part of the
circumference of the wall enclosing the side bore, and along only part of the
depth of the wall enclosing the side bore, the depth being the distance
between the exterior of the tubular and the main bore.
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14.  An assembly according to claim 12 or 13 wherein there are the same
number of engagement formations as there are bayonet connector formations
provided on the drill pipe connector body of the connector.

15.  An assembly according to any one of claims 12 to 14 wherein the height
of the bayonet connector formations is such that the maximum diameter of the
second end of the connector is less than the maximum internal diameter of the
side bore.

16. An assembly according to claim 15 wherein the height of the lip
formations is such that the maximum diameter of the second end of the
connector is greater than the minimum internal diameter of the side bore.

17.  An assembly according to any one of claims 12 to 16 wherein, where
one engagement formation is provided, the gap between end pottions of the
engagement formation is large enough for the bayonet connector formation or
formations to pass through the gap between the ends cof the engagement

formation.

18.  An assembly according to any one of claims 12 to 16 wherein, where
more than one engagement formation is provided, the separation of end
portions of adjacent engagement formations is large enough one or more
bayonet connector formation or formations io pass through the gap between
the ends of the adjacent engagement formations.

19. A method of mounting a connector according to the connector of claim
1 between a hose and a tubular, the tubular having a wall enclosing a main
bore, and the side-bore extending through the wall from the main bore to the
exterior of the tubular, the method inciuding the steps of:

securing hose connector body on the hose so that flow of fluid from the hose
into the bore of the connector is permitted,
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either before or after which, securing the drill pipe connector body to the hose
connector body,

then, rotating the drill pipe connector body relative to the hose connector body
and the tubular so as to bring the drill pipe connector body into a first angular
orientation with respect to the tubular;

then inserting the second end of the connector into the side bore and rotating
the drill pipe connector body relative to the hose connector body and the
tubular to bring drilt pipe connector body into a second angular orientation with
respect 1o the tubular in which at least one bayonet connector formation
engages with corresponding bayonet engagement formation provided around
the side-bore of the tubular, the engagement of the bayonet connector
formation with the bayonet engagement formation preventing removal of the
drill pipe connector body from the side bore.

20. A methed gecording to claim 19 wherein the step of securing the drill
pipe connector body to the hose connector body comprises engaging the drill
pipe connector body with the hose connecior body, mounting a locking ring
around the exterior of the connector and securing a first part of the locking ring
to one of the hose connector body or the drill pipe connector body such that a
second part engages with a locking formation provided on the other of the
hose connector body or the drill pipe connector body to restrict or prevent
translational movement of the hose connector body relative to the drill pipe
connector body.

21. A method according to claim 19 or 20 wherein the method further
includes the step of, after rotation of the drill pipe connector body to the
second orientation, operating a locking means so that the locking means
comes into engagement with the tubular to substantially prevent further
rotation of the drill pipe connector body with respect to the tubular.
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22. A method according to any one of claims 19 to 21 wherein the method
further includes the step of, after rotation of the drill pipe connector body to the
second orientation, operating a valve actuating member to move a valve
member provided in the side bore of the tubular from a closed position to an
open position.



