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(54) Title: CONVEYOR FOR USE WITH A DRILL PIPE STORAGE SLOOP

(57) Abstract: A conveyor (15) for delivering lengths of drill pipe (14) to and from a use position having elongate conveying means
(30) for supporting and conveying drill pipe (14) towards or away from a use position, the conveying means (30) having a conveying
surface means (41) that allows movement ot the drill pipe (14) with respect to the conveying surface means (41) if conveying move -

O ment of the drill pipe (14) is obstructed so that the conveying surface means (41) can continue to move with respect to the drill pipe

W

(14). The invention allows handling of drill pipe (14), but that allows the drill pipe (14) to slip if inadvertently obstructed.
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CONVEYOR FOR USE WITH A DRILL PIPE STORAGE SLOOP

The present invention relates to handling of a drill pipe used on drilling rigs such as diamond core
drilling, rotary drilling or drill rigs used in the oil or gas industries. The invention concerns conveyor

means used for loading and unloading drill pipe to and from a drill rig.

BACKGROUND OF THE INVENTION
In the drilling of exploration holes or oil and gas wells the drill string on a drilling rig is made up of
many drill pipe segments. The drill pipes are generally stored horizontally on a cradle referred to as a

sloop. The drill pipes have threaded couplings at either end and are generally manipulated by a hoist.

- into a vertical position for feeding onto the drill rig as the drill string is tripped into the hole.

Individué.l iengths of drill pipe are sequentially screwed to one another to trip the drill string into the
hole. In the reverse, as the drill string is tripped out of the hole, each individual drill pipe is unthreaded

and then lowered into a storage sloop.

The individual lengths of drill pipe can be as long as nine metres and therefore are of a considerable
weight. It is undesirable to manually handle drill pipe and slings and hoists results in slow assembly
and it is time consuming assembling and disassemble of drill strings. Some drill rigs are equipped with
drill pipe handling equipment comprising a gripping head that can grasp the end of the drill pipe from
a horizontal poéition raise it vertically and then swing it into the desired position on a drill rig. It is
common to have a table or support system where a number of drill rods can be positioned horizontally
during loading and unloading of the drill rig. However, there is still a need to slide the drill pipe from
the table to the drill rig or from the drill rig to the table which is either physically demanding or
alternatively requires a sling or hoist to make the task easier. Also, the individual drill pipe needs to be

placed onto the table from a storage sloop or removed from the table to a sloop.

It is common for the length of drill pipe to vary in length or diameter depending on the type of drilling
being undertaken. Accordingly, any handling systems used with respect to drill pipe need to take this

change of length and diameter into account.

Accordingly, one aspect of this invention amongst many is to provide a means of easily moving drill
pipe towards or away from the pipe handler on the drill rig. Another aspect is to provide a means of

handling drill pipe onto and off of a drill rig with respect to a storage container such as a sloop.

SUMMARY OF THE INVENTION ]
In one aspect, the invention is a conveyor for delivering lengths of drill pipe to and from a use position

having an elongate conveying means for supporting and conveying said drill pipe towards or away

f
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from a use position, the conveying means having a conveying surface means that allows movement of
said drill pipe with respect to the conveying surface means if conveying movement of said drill pipe is

obstructed so that the conveying‘surface means can continue to move with respect to said drill pipe.
Preferably, the conveyor is used to load or unload drill pipe from a rode handler of a drill rig.

The conveyor can be positioned so that the drill pipe is aligned with the drill rig and in particular the
drill pipe gripping assembly on the drill rig so that the drill pipe is delivered directly to it. Obviously,
this aspect of the invention enables the drill pipe to be easily delivered to or away from the drill rig. lﬁ
particular, the invention does not use any positive drive engagement between the conveyor and the
drill pipe in order to push the drill pipe towards or away from the drill rig. Instead, there is sufficient
friction between the conveying surface or surfaces on the conveyor to provide motive fofce to the drill
pipe. The arrangement has a significant safety advantage in that, if the drill pipe is obstructed during
operation of the conveyor, then it will simply slip with respect to the conveying surface or surfaces.
For example, if a person were to inadvertently stand between the drill pipe and the .gripping assembly
while the conveyor is operating, then significant injury that would otherwise occur with positive drive

of the drill pipe will be avoided.

The conveyor may comprise an elongate continuous chain with a pair of sprockets at either end of the
conveyor. One of the sprockets can be driven so as to operate the conveyor. The conveyor chain may
have a plurality of roller elements which enable the chain to move along supports intermediate of the

sprockets,

The chain may be provided with a number of spaced support plates which are either curved or V-
shaped in cross-section to support drill pipe. In addition, side rails and other supports may be located
either side of the conveyor which slope upwardly and outwardly with respect to the conveyor to

provide additional support, particularly for larger diameter drill pipe.

The conveyor may be used with a table positioned adjacent the conveyor for loading the drill pipe onto
or off of the conveyor. Alternatively, in another aspect of the invention, the conveyor may be located
within a drill pipe stdrage container such as a sloop. Conveniently, the conveyor may be located on
one side of the sloop so that drill pipe can be stacked between the conveyor and the opposite side of
the sloop. This places drill pipe conveniently with respect to the conveyor thereby reducing the

number of handling sequences of each individual drill pipe.

In another aspect of the invention, a mechanical handling means may be positioned on the sloop which

is designed to lift drill pipe onto and off of the conveyor. The mechanical handling means may
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comprise a number of articulated arms or frames that can be hydraulically operated with a gripping
means at the end of one of the arms which may comprise a magnetic means which can be switched on
and off so as to pick up and release the drill pipe.

In another aspect, the invention may be the method of handling drill pipe to load and unload a drill rig

using a conveyor as discussed.

DESCRIPTION OF THE PREFERRED EMBODIMENT

A description of the preferred embodiment with respect to the drawings follows. Howéver, it will
appreciated by those skilled in the art that the invention is not restricted in its use to the particular
application described. Neifher is the present invention restricted in its preferred embodiment with
regard to the particular elements and/or features described or depicted therein. It will be appreciated
that the invention is not limited to the embodiment or embodiments disclosed, but is capable of
numerous rearrangement, modifications and substitutions without departing from the scope of the

invention as set forth.

BRIEF DESCRIPTIONS OF THE DRAWINGS

~ Figures 1 and 2 show views of a drill pipe conveyor feeding drill pipe to a drill rig and rod handler on

the drill rig,

Figure 3 shows a perspective view of é storage sloop showing the conveyor and mechanical handling
means,

Figure 4 shows and end view of Figure 3,

Figure 5 shows an exploded view of the conveyor,

Figure 6 shows an assembled top view of an end of the conveyor,

Figure 7 shows an end view of the driven end of the conveyor,

Figure 8 shows a cross-section of the assembled frame and runner elements of the conveyor,
Figure 9 shows a part cross-section view of the conveyor chain with different diameter drill pipe on
the conveyor, ‘

Figures 10 and 11 show the mechanical handling means,

Figure 12 shows a tube stop in its disengaged inoperative position,

Figure 13 shows the tube stop of Figure 12 in its operative position,

Figures 14 and 15 show the end of the sloop opposite to the drill rig and a secondary loading -
conveyor,

Figure 16 shows the secondéry loading conveyor in its 'collapsed stowed position for transport of the

v sloop,

Figure 17 shows a stop used at the end of the secondary conveyor in a closed position,

Figure 18 shows the stop of Figure 17 in an open position, and
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Figure 19 shows the rig end of the sloop with doors and side fences attached.

DETAILED DESCRIPTION

Figures 3 and 4 show perspective views of a storage sloop for drill pipe 14 incorporating a conveyor

~ and mechanical handling means. The sloop 10 comprises a base rails 11 and a drill pipe 14 support

surface 12. The sloop 11 has hydraulic cylinders provided within jacking columns 13 that operate to
support the sloop 11 in use and can be used to level the sloop on uneven ground. The jacking columns
can also be used to raise the sloop 11 sufficiently to enable a transport vehicle to drive underneath.

This will assist in the loading and unloading of the sloop 10 from a transport vehicle.

A conveyor 15 for handiing drill pipe 14 is positioned on one side of the support surface 12. As can be
seen in the Figures, the conveyor 15 runs longitudinally along the length of the sloop 10. The
conveyor 15 is supported' by posts 16 which extend through apertures within the support surface 12

and are secured with respect to the base rail 11 below,

A mechanical handling means 19 for lifting drill pipe 14 on to and off of the conveyor 15 is attached
to the side of the sloop 10 adjacent to the conveyor 15. The mechanical handling means 19 comprises
a pair of hinged frames 20 and 21 where the first hinged frame 20 is pivotally attached at oné edge to
supports 22 that are secured to the base 11 with the second hinged frame 21 being pivotally attached to
the other side of the hinged frame 20. The mechanical handling means 19 will be described in further

detail below.

As can be seen in Figures 1 and 2, the sloop 10 can be positioned with respect to a drill rig 25 so that
the conveyor 15 is both aligned and at the same height as the drill pipe handling assembly 26 on the -
drill rig 25. The drill rig handling assembly 26 comprises a rod handler 27 having a grasping chuck
that can firstly rotate through 90° to take the drill pipe 14 from a horizontal position to a vertical
position and then can rotate about a vertical axis to position the drill pipe 14 within the mast of the
drill rig for coupling the individual drill pipes to the drill string. In reverse, as the drill string is tripped
out of the hole, the drill handling assembly 26 is used to take individual drill pipe 14 elements from

the drill rig mast and to rotate them to a horizontal position and place them on top of the conveyor 15.

As seen in Figures 1 to 3, S and 6 the conveyor 15 comprises a conveyor chain mounted within an
elongate frame 31. At either end of the conveyor 15 are sprockets 32 and 33 around which the
conveyor chain 30 rotates. In this embodiment, sprocket 32 is an idler sprocket and sprocket 33 is

driven by a hydraulic motor 34,
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The elongate frame 31 comprises upper and lower runners 36 and 37 that are located between outer
support frame elements 38 and 39. Threaded fasteners are used to bolt the upper and lower runners 36
and 37 between the outer support frame elements 38 and 39. The sprockets 32 and 33 are journalled

for rotation with respect to the outer support frame elements 38 and 39.

As seen in Figure 9 the conveyor chain 30, at the connection point between adjacent links has a roller
40 and ea_ch of the rollers 40 in the conveyor chain 30 support the conveyor chain 30 on the upper
surfaces of the upper runner 36 and lower runner 37. The sprockets 32 and 33 engage each of the
rollers 40 as the conveyor chain 30 rotates around the sprockets 32 and 33. Drill pipes support plates
41 can be welded to each pair of adjacent links of the conveyor chain 36. Each support plate is folded
to-form a shallow V-shape in cross-section so as to support a drill pipe 14. In addition, the upper edges
of the outer support frame elements 38 and 39 have flange portions 42 that extend upward and
outwardly to also provide supports to ensure that drill pipe 14 is centrally located on the conveyor 15.
As seen in Figure‘ 9 this arrangement enables a variety of difference diameter drill pipe 14 to be used

on the conveyor 15.

The conveyer 15 does not positively engage a drill pipe 14 that is located there on. Instead, the support
plates 41 prov'ide sufficient motive force to the drill pipe 14 to move it onto or off of the drill rig 25. If
for any reason the drill pipe 14 is obstructed, then it will readily slide with respect to the support plates

41 until the conveyor 15 can be stopped.

Sprocket adjustment means 44 is provided with the bearing supports for the idlest sprocket 32. The
bearings 45 are mounted to bearing rods 46 that is slidably mounted with respect to a support pipe 49 a
threaded push rod 48 is located through a threaded end in the support pipe 47 and bears against the
bearing rod 46. Tension in the conveyor chain 30 can be adjlisted by moving the threaded push rod 48

in or out of the support pipe 47.

In order to feed drill pipe to a drill rig 25, a stacked sloop is positioned with respect of drill rig 25 so
that the conveyor 15 is at approximately the same height as the drill pipe handling assembly 26 on the
drill rig 25. The mechanical handling means 19 is then used to load drill pipe 14 onto the conveyor 15
which in turn feeds it to the grasping chuck 27 of the drill handling equipment 26.

In reverse, as drill pipe 14 is removed from the drill rig 25, the drill handling equipment 26 rotates

each drill pipe 14 from a vertical position to a horizontal position over the conveyor 15 and the
conveyor 15 then runs the drill pipe 14 away from the drill rig back into sloop 10 where the
mechanical handling means 19 can take the drill pipe 14 from the conveyor 15 and place it within the

sloop 10.
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Figures 3, 4, 10 and 11 show further views of the mechanical handling means 19 located on the sloop
10. The mechanical handling means 19 is designed to have sufficient reach to locate drill pipe 14
across the support surface 12 of the sloop 10 and to reach all drill pipe 14 to or from a sloop 10 full of
drill pipe 14.

As seen in Figures 10 and 11, the frame 20 is pivotally attached to supports 22 and hydraulic actuators
28 are positioned between the supports 22 and the frame 20. This provides controlled movement of the
frame 20 with respect to the supports 22. Hydraulic actuators 28’ are positioned between the two
hinged frames 20 and 21 to enaBle movement of frame 21 with respect to frame 20. Frame 21 supports
the carry bar 23 on the outer edge of the hinged frame 21 and operation of the hydraulic actuators 18

and 18’ enables the carry bar to move both up and down and in and out with respect to the support

.surface 12 of the sloop 10.

Further, the carry bar 23 is arranged to move with respect to frame 21. The carry bar 23 is attached to
two rods 29 that telescopically engage with edge tubes 29° of frame 21. Hydraulic actuators 35 act to

move the carry bar 23 away from or towards the frame 21.

As seen in Figure 11, the carry bar 23 has magnetic blocks 53 which can magnetically grasp and
release the drill pipe 14 within the sloop 10. The magnetic blocks 53 can be turned on and off to grasp
and release a pipe. An hydraulic actuator 54 can be used to actuate the on/off switches via a number of
shafts 55 connected between the actuator 54 and the magnetic blocks 53. The actuator 54 is attached to
a crank 56 which in turn rotate the shafis 55 to turn the magnetic blocks 53 on or off.

The operation of the mechanical handling means 19 is to both place drill pipe 14 onto the conveyor 15
or to take drill pipe 14 from conveyor 15 and place it within the sloop 10. Posts 24 and 24a support the
drill pipe 14 with in the sloop 10 with posts 24 acting to prevent the loaded drill pipe 14 resting
against the conVeyor 15. Posts 24 have extension elements that can be hydraulically raised and
lowered. As the drill pipe 14 is first being loaded into the sloop 10 onto the support surface 12, the .
posts 24 can be lowered so that the mechanical handling means 19 has more direct access to the
suppbrt surface 12 and does not need to lift the drill pipe 14 up and over the otherwise extended
support posts 24. As the loading of the drill pipe 14 reaches the upper level of the lowered posts 24,
they can then be extended when the stack of pipe is at a height that requires support.

Figures 14 to 16 show a secondary loading conveyor 60 located at the rear end (end opposite to the
drill rig 25) that can assist in loading drill pipe 14 into the sloop 10. The secondary conveyor 60

comprises two sections of u-shaped channel 61 and 62 with a number of rollers 63 mounted within the
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channel 61 and 62. Channel 61 is supportqd by upright 65 and bfaces 66 and 67. Channel 62 is
supported by leg 68.

As can be seen in Figure 16, the secondary conveyor 60 can be moved to a stowed position for
transport. Channels 61 and 62 are pivotally att;ched so that channel 62 can be folded onto the top of
channel 61. Upright 65 is pivotally secured to the back of the sloop 10 so that the channels 61 and 62
and the brace 66 can be rotated through 90 degrees to a position against the back of the sloop 10, The
brace 67, which releasably attaches to bracket 69 and pivotally moves in relation to brace 66, can also
move to a stowed position as shown in Figure 16. The leg 68 is pivotally attached to the channel 62 so

that it can folds on top of channel 62.

The rear end of the sloop 10 is also provided with a gate 70 shown in an open position in Figure 14
and a closed position in Figure 15. As seen in Figure 11, the gate 70 does not extend fully across the
back of the sloop, but leaves a gap to allow drill pipe 14 to move from the secondary conveyor 60 onto

the conveyor 15.

The secondary conveyor 60 allows for convenient loading of the sloop 10. Drill pipe 14 can be
presented to the secondary conveyor 60, for example, on the tines of a fork lift truck requiring only for
the drill pipe 14 to be lifted manually onto the secondary conveyor 60. The drill pipé 14 which is
resting on the rollers 63 can then be easily pushed onto the conveyor 15 sufficiently for the conveyor
15 to move the drill pipe 14 by itself. The drill pipe 14 can then be moved to the required position for
the mechanical handling means 19 to lift the drill pipe 14 into the sloop 10. Alternatively, the drill pipe
14 could also be fed by the conveyor 15 directly to the drill rig 25.

Figures 17 and 18 shows an indexing stop 73 in its operative position in Figure 17 and in its open
position in Figure 18. In its operative position, it is used to provide a back stop for drill pipe 14 being
unloaded from the drill rig 25. It is important to ensure that the drill pipe 14 moves to a predetermined
position so that the mechanical handling means 19 lifts the drill pipe 14 off of the conveyor 15 and
places it in the sloop 10 so that the position of the ends of the drill pipe 14 with respect to the sloop 10
do not vary significantly. Rather than having to take the care to stop the drill pipe 14 in a precise
position, the operator can simply run the conveyor 15 until the drill pipe 14 contacts the indexing stop
73. It will not matter if the conveyor 15 continues to run after initial contact as the drill pipe 14 with

simply slip on the conveyor 15.

The indexing stop 73 is moved to its open position ds shown in Figure 18 when the secondary
conveyor 60 is used to load the sloop 10. A similar indexing stop (not shown) can be located at the

other end of the conveyor 15 to again allow the operator to position the drill pipe 14 easily with
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8
accuracy prior to it being loaded into the sloop. Figures 12 and 13 show an indexing stop 50 that is
pivotally attached to the upper runner 36 of the conveyor 15. The indexing stop 50 can be moved
between an inoperative position shown in Figure 12 to an operative position shown in Figure 13 where

the indexing stop is positioned over the top of the conveyor 15. Rotation of thé indexing stop 50 is via

an hydraulic actuator 51 on end of which is pivotally attached to the indexing stop 50, the other end

* being pivotally attached to the lower runner 37.

The indexing stop 50 can used to position two shorter lengths of drill pipe 14 such as 3 meter lengths.’
One of the lengths of drill pipe 14 abuts against the indexing stop 73 with the other abutting against
the indexing stop 50. The second drill pipe 14 located against indexing stop 73 will remain in the
required position even with further operation of the conveyor 15 until the othér drill pipe is in the-
required position against indexing stop 50. This then ensures that each drill pipe 14 is in the required

position to be accurately loaded into the sloop 10.

The operation of the conveyor 15, mechanical handling means 19 and the drill rig handling assembly
26 can be via radio control. An operator can use a hand held controller/transmitter to operate all of

these functions.

Figure 19 shows the front end of the sloop 10 and gate 75 that is hinged thereto. The gate 75 does not
extend fully across the sloop 10, but instead leaves a gap for drill pipe 14 to fed into a drill rig 25. Also
seen in Figure 23 are side fences 76 that are used on eithér side of the sloop 10 to enclose the sloop 10.
Further either end of the sloop can have the features shown in Figure 19 so that a drill rig 25 can be

positioned at either end of the sloop 10,

As it can be seen from thé above description, the conveyor 15 and sloop 10 enable a greater range of
length and diameter of drill pipe to be handled in a very quick and efficient manner. Obviously,
reducing the handling time of the drill pipe greatly improves the efficiency and therefore operating
profit of the drill rig. In addition, the invention eliminates the need for any manual handling of drill
pipe either in respect of loading or unloading a drill rig which greatly increases the safety for -

operators.

Any discussion of documents, acts, materials, devices, articles or the like which has been included in
the present specification is solely for the purpose of providing a context for the present invention, It is

not to be taken as an admission that any or all of these matters form part of the prior art base or were

~ common general knowledge in the field relevant to the present invention as it existed in Australia or

elsewhere before the priority date of each claim of this application.
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It will be appreciated by persons skilled in the art that numerous variations and/or modifications may
be made to the invention as shown in the specific embodiments without departing from the spirit or
scope of the invention as broadly described. The present embodiments are, therefore, to be considered

in all respects as illustrative and not restrictive.
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THE CLAIMS

1. A conveyor for delivering lengths of drill pipe to and from a use position having an elongate
conveying means for supporting and conveying said drill pipe towards or away from a use
position, the conveying means having a conveying surface means that allows movement of
said drill pipe with respect to the conveying surface means if conveying movement of said
drill pipe is obstructed so that the conveying surface means can continue to fnove with respect

to said drill pipe.
2. A conveyor according to claim 1 wherein said use position comprises a drill rig pipe handler.

3. A conveyor according to either claim 1 or claim 2 wherein the conveyor is used in relation to a

drill pipe storage means.

4, A conveyor according to either claim 1 or 2 wherein said conveyor is located within a drill

pipe storage means.

5. A conveyor according to any one of the preceding claims wherein the surface of the conveying

means comprises a smooth hard surface or a plurality of smooth hard surfaces.

6. A conveyor according to claim 5 wherein the conveying means comprises a plurality of metal

plates.

7. A conveyor according to claim 6 further comprising a chain supported at either end by a

sprocket.

8. A conveyor according to claim 7 wherein one of said sprockets has associated drive means to

provide conveying movement to said chain.

9. A conveyor according to any one of claims 6 to 8 wherein said plates have a v-shaped cross-

section.

10. A conveyor according to any one of claims 7 to 9 further comprising an elongate runner that

supports the chain between said 'sprockets.

t
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12.

13.

14.

15.

16.

17.

11

A conveyor according to claim 10 wherein the chain includes a plurality of rollers for

engaging said runner.

A conveyor according to any one of the preceding claims further comprising at least one stop
means that is moveable to a position over the conveyor to provide abutment means to arrest

movement of drill pipe on the conveyor at a predetermined position.

A drill pipe storage means including a conveyor'according to any one of claims 1 to 2 or

claims 5 to 12 wherein the conveyor is used to convey drill pipe stored in the storage means.

A drill pipe storage means according to claim 13 wherein the conveyor is positioned within

the storage means.

A drill pipe storage means according to claim 14 wherein the storage means comprises a
storagé sloop including a base and side supports and wherein the conveyor is mounted parallel

to the longitudinal axis of the sloop adjacent a side support.
A drill pipe storage means according to anS' one of claims 13 to 15 further comprising
mechanical handling means positioned with respect to the sloop for loading drill pipe onto and

off the conveyor.

A drill pipe storage means according to claim 16 wherein the mechanical handling means is

~ attached to the sloop.

18.

A drill pipe storage means according to either claim 16 or 17 wherein the mechanical handling
means comprises a plurality of articulated arms that can -be moved between the conveyor and

the stored drill pipe.
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