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ROD HANDLER IMPROVEMENTS
PRIORITY DOCUMENT

[0001] The present application claims priority from:
Australian Provisional Patent Application No 2012905435 titled “ROD HANDLER
IMPROVEMENTS” filed on 11 December 2012. The content of this application is hereby incorporated

by reference in its entirety.
TECHNICAL FIELD

[0002] The present invention relates to a handling means for drill rods, a drill rod support thereof, a
method of operation for the handling means, and a drill rig employing the handling means and the drill

rod support.
BACKGROUND

[0003] Drill rigs for drilling bore holes generally comprise an upstanding mast supporting a drill head
which is movable along the mast. The drill head is provided with means which can receive and engage the
upper end of a drill rod forming part of a drill string to drive the drill string and drill bit mounted to the
lower end of the drill string. In addition, the drill head may have means for applying a downward force to

the drill string to facilitate penetration.

[0004] The drill string comprises a number of lengths of drill rod which are connected end to end, where
the length of drill rod generally is at the most equal. to the height of the mast. During a drilling operation
when the drill head has reached the lower end of the mast, the drill string i$ retained to the mast and the
drill head is disconnected from the drill string and raised to the upper end of the mast. A fresh length of
drill rod is then raised and positioned in the chuck of the drill head and then the lower end becomes
engaged with the upper end of the drill string. Once the fresh length of drill rod has been put in place, the
drilling operation can recommence until the drill head again reaches the lower end of the mast. During
drilling activities which may extend for hundreds of meters, it is necessary to locate fresh lengths of drill

rod into a drill string at very regular intervals.

[0005] Throughout this specification the term “drill rod” should be construed as including all forms of
clongate members used in the drilling, installation and maintenance of bore holes and wells in the ground,
and will include rods, pipes, tubes and casings which are provided in lengths and are interconnected for

use in the borehole.
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[0006] In practice however, not all drill rods are the same, they differ significantly. For instance, rods for
diamond core drilling (hereinafter diamond rods) are much lighter and more delicate than rods for reverse
circulation drilling (hereinafter RC rods), particularly at the threads, so a means suitable for handing RC

rods is generally unsuitable for handling diamond rods, and vice versa.

[0007] It 1s against this background and the problems and difficulties associated therewith that the

present invention has been developed.

[0008] Certain objects and advantages of the present invention will become apparent from the following
description, taken in connection with the accompanying drawings, wherein, by way of illustration and

example, an embodiment of the present invention is disclosed.
SUMMARY

[0009)] In a first aspect the present invention accordingly provides a drill rod support for a means for
handling drill rods, the support defining a socket configured to receive a portion of a length of a drill rod,
and clamping means disposed within the socket and movable between clamping and release positions

with respect to the drill rod.

[0010] In one form, the clamping means comprises at least one movable portion, or jaw.

[0011] In one form, the clamping means comprises a plurality of jaws arranged radially about the socket.
. [0012] In one form, the clamping means comprises three radially equi-spaced jaws.

[0013] In one form, the socket, and the or each jaw, is elongate, each having a substantially parallel

direction of clongation to the other.

[0014] In one form, the clamping means is self-centering, and as such always clamps the rod centrally

with respect to the socket.

[0015] In an alternative, the clamping means may comprise one or more bands for encircling the drill rod

and tightening about this.

[0016] In one form, the support further comprises drive means for the clamping means. In one form, the
drive means comprises one or more actuators. In one form, the or each actuator drives the clamping
means via a transmission system. In one form, in an alternative, the or each actuator drives the clamping

means directly.
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[0017] In one form, the clamping means is biased towards its release position by biasing means, so the
drive means need only drive the clamping means into its clamping position. In one¢ form, the biasing

means comprises a spring device or element.

[0018] In one form, the drive means comprises a linear actuator which drives a jacking plate against the
bias of the biasing means, the drill rod support further comprising a floating plate which will follow the
jacking plate by virtue of being linked to the jacking plate by at least one connecting rod, the or each
movable jaw following the floating plate by virtue of being operatively associated with this, and wherein
the or each movablc jaw is moved into its clamping position as it is driven against the bias of the biasing
means.

1
[0019] In one form, the or cach movable jaw comprises a guide follower operatively associated with a
jaw guide disposed in the socket to drive the jaw into its clamping position as it is driven against the bias

of the biasing mcans.

[0020] In one form, each guide follower comprises an inclined plane which will slide smoothly against
an oppositely directed but similarly inclined plané of the jaw guide with any longitudinal movement

driven by the linear actuator.

[0021] In one form, the drill rod support further comprises an elongate cylindrical housing defining the
socket internally, where one end of the housing is open, and an opposing end is substantially closed by an

end plate from which there depends the lincar actuator.

[0022] In one form, the biasing means comprises a compression spring disposed over each of the
connecting rods and between the end plate and the floating plate so as to maintain a predetermined

spacing between these

[0023] In a further aspect, the invention may be said to reside in a drill rod support for a means for
handling drill rods, the support comprising at lcast a pair of elongate jaws, at least one of which is
movable between clamping and release positions with respect to a drill rod so that a full length of cach

Jjaw clamps the rod along its longitudinal axis when in the clamping position.

[0024] In a further aspect, the invention may be said to reside in a handling means for drill rods
comprising a base, a drill rod support as described above, wherein the drill rod support depends from the
base so as to so movable with respect to the base as to effect transfer of a length of drill rod from a drill

rod storage position, to a position in line with a drill string, and vice versa.
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[0025] In one form, the drill rod support depends from the base so as to rotatable about an axis transverse
to a longitudinal axis of the drill rod support wh;reby the support can be moved between an upright
position and a substantially horizontal position, as well as movable between a first position located
adjacent the drill rod storage position and one or more positions clear of the first position, including the

position in line with the drill string.

[0026] In one form, the socket is defined by a housing having an open end through which the drill rod is
receivable and a closed end in opposed relation to the open end, said closed end being lowermost when

the drill rod support is in its substantially upright position.

[0027] In one form, the direction of elongation of the socket extends between the open and closed ends

of the housing.

[0028] In one form, the drill rod support depends from an arm which is rotatably supported from the base

for rotation about a substantially upright axis.

[0029] 1In a further aspect, the invention may be said to reside in a drill rig comprising a handling means

as described above.

[0030] A detailed description of one or more embodiments of the invention is provided below along with
accompanying figures that illustrate by way of example the principles of the invention. While the
invention is described in connection with such embodiments, it should be understood that the invention is
not limited to any embodimeht. On the contrary, the scope of the invention is limited only by the
appended claims and the invention encompasses numerous alternatives, modifications and equivalents.
For the purpose of example, numerous specific details are set forth in the following description in order to

provide a thorough understanding of the present invention.

[0031] In order to further understand the invention, preferred embodiments, will now be described.
However, it will be realised that the scope of the invention is not be confined or restricted to the details of
the embodiments described below. Variations and alterations that would be teadily apparent to a person

skilled in the art are deemed as being incorporated within the scope of the invention.
BRIEF DESCRIPTION OF DRAWINGS

[0032] Embodiments of the present invention will be discussed with reference to the accompanying

drawings wherein:
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[0033] Figure 1 is an isometric view of a drill mast fora drilling rig;

[0034] Figure 2is a aetail view of a lower end of the dr_iH mast of Figure I;
[0035] Figure 3 is a side view of a rod support from the drill mast of Figure 1;
[0036] Figure 4 is a cross-sectional view through the rod support of Figure 3; |

[0037] Figure S is an isometric view of the rod support of Figure 1, minus a guard cage for the jack and

jacking plate;

[0038] Figure 6 is a side view of the rod support of Figure 5;

[0039] Figure 7 is a cross-sectional view through the rod support of Figure 5; ‘

[0046] Figure 8 is an end view of the rod support of Figure 5;

[0041] Figure 9 is a cross-sectional view through the connecting rods of the rod support of Figure 5;
[0042] Figure 10 is a plan view of an end plate from the rod support of Figure 5;
[0043] F igure 11 is a plan view of"a jacking plate from the rod support of Figure 5;
[0044] Figure 12 is a plan view of a floating plate from the rod support of Figure 5;
[0045] Figure 13 is a side view of a hoﬁsi’ng from the rod support of Figure 5;

[0046] Figure 14 is a cross-sectional view through the housing of Figure '12;

[0047] Figure 15 is a view of a gripping face of a jaw from the rod support of Figure 5;

[0048] Figure 16 is a side view of the jaw of Figure 15;

[0049] Figure 17 is view of a guide following face (opposite to the gripping face) of the jaw of Figure
15; ‘ |

»

[0050] Figure 18 is cross-sectional view through the jaw of Figure 15;
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[0051] Figure 19 is an isometric view of the rod support of Figure 1, minus the housing and guard cage,

which are removed for improved visibility of the internal assembly;

[0052] Figure 20 is a drive end view of the rod support internals of Figure 19, illustrating all of the

moving components in a rod release position; and

[0053] Figure 21 is a drive end view of the rod support internals of Figure 19, illustrating all of the

moving components in a rod gripping position.

[0054] In the following description, like reference characters designate like or corresponding parts

throughout the figures.
DESCRIPTION OF EMBODIMENTS

[0055] Referring now to Figure 1, where there is illustrated a drill rig 10 for support by a vehicle (not
shown) and comprising a mast 12 which can be pivoted between an upright operative position as shown
in the drawings, and a horizontal position (not shown), in which it lies along a substantially central axis of

the vehicle to facilitate transportation.

[0056] Optionally the drill rig 10 can be configured so that it can be transported by a vehicle and then

left in a stationary position when de-coupled from the vehicle.

{0057] The drill mast 12 supports a drill head 14 which, in use, drives the drill string (not illustrated)
rotationally via a drive motor accommodated in the drill head 14, as well as driving the drill string into .

and out of a bore hole via a feed system.

[0058] The drill rig 10 comprises a drill rod handling means which is intended to simplify the transfer of
a drill rod from a storage bin to a position in line with the drill string, in which the drill rod can be
engaged with the drill head 14 at its upper end and engage with the drill string at its lower end, and to also
simplify the removal of a length of drill rod from a drill string. '

[0059] The drill rod handling means can be incorporated into a drill rig 10 either as an attachment or as

an intcgral part of the drill rig.

[0060] Referring now to Figure 2, wherein, in the illustrated embodiment the drill rod handling means
comprises a linear actuator 15 which is supported to one side of the drill mast 12 clear a front face of the
drill mast 12. The linear actuator 15 comprises an upstanding shaft 17 which is substantially parallel to

the main axis of the drill mast, one end 18 of which is fixed to a base of the mast. The other end of the
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shaft 17 is received within a closed cylinder 19 and is provided with a seal whereby the space defined
between the seal and each end of the cylinder 19 comprises a separate enclosed space. The cylinder 19 is
slideably received within a support block 20 mounted to the side of the drill mast which facilitates
longitudinal displacement of the cylinder 19 through the support block 20. The enclosed spaces within the
cylinder 19 are connected to a source of fluid pressure whereby the displacement of the cylinder along the
shaft 17 can be controlled to cause the cylinder 19 to move upwardly or downwardly with respect to the

drill mast 12 through the support block 20.

[0061]) The upper end of the cylinder 19 has a first rotary actuator 21 mounted to it whereby the drive
shaft of the first rotary actuator 21 is mounted to the cylinder 19 while the body of the first rotary actuator
21 is supported in such a way as to prevent relative rotation between the body thereof and the mast 12, but
which will permit longitudinal displacement.there between. As a result, the cylinder 19 is capable of
being turned about its central axis through the action of the first rotary actuator 21 and is capable of being

displaced upwardly and downwardly with respect to the drill mast by the linear actuator 15.

[0062] The lower end of the cylinder 19 is provided with a radial arm 23 which is provided at its outer
end with an upstanding support plate 24 which is generally tangential to the radial axis of the cylinder 19.
The support plate 24 rotatably supports a drill support 1 which is rotatable about an axis which is
transverse to the central axis of the cylinder 19. The rotation of the drill rod support 1 is controlled by
means of a second rotary actuator 26 which takes the form of a hydraulic motor and which controls the

rotation of the drill rod support 1 on the support plate 24 about its axis of rotation.

[0063] Referring now to Figures 3 through 20, where it can be seen that the drill rod support 1 comprises
an elongate cylindrical housing 100 defining a generally tubular socket 1A internally. One end of the
housing 100 is open, and an opposing end is closed by an end plate 102 bolted to the housing 100.
Extending around an opening to the socket 1A is a tapered guide ring 103 shaped to guide the end of a
drill rod into the socket LA.

{0064] Secured to an outer-side of the end plate 102 is an hydraulically powered jack 104 (drive means)
having a piston rod 105 which bears against, and thereby drives, a jacking plate 106. The jack 104 and the
jacking plate 106 are enclosed by a guard cage 107.

[0065] From the jacking plate 106 there extends a plurality of connecting rods 108, which extend
through apertures 103 (see Figure 9) in the end plate 102 to a floating plate 110 disposed within the

socket.
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[0066] Disposed over each of the connecting rods 108 and between the end plate 102 and the floating

plate 110 is a compression spring 112 biased to maintain a predetermined spacing between these.

[0067] A jaw 150 locates in each one of a set of three radially equi-spaced jaw slots 140 (clamping
means) formed into an inner wall of the housing 100, and each of the jaws 150 is keyed to the jacking
plate 106 and so follows the movement of this. These jaws 150 can be replaced once worn, and are
interchangeable for instances where specially adapted jaws are required for certain types or sizes of drill

rod.

[0068] Referring now to Figure 12, where it can be seen that the floating plate 110 comprises a set of
three radially equi-spaced guide slots 112, and a set of three radially equi-spaced, T-shaped retaining slots

114, the purpose of all of which will be discussed in greater detail below.

[0069] Referring now Figure 14, where it can be scen that the socket LA defined by the housing 100 is
generally circular in cross-section, with the exception that this comprises the set of three radially equi-

spaced jaw slots 140, and a set of threc radially equi-spaced guide splines 142.

[0070] The guide splines 142 are elongate splines extending lengthwise along the inner wall of the
housing 100. The guide splines 142 extend from the closed end of the housing 100 and end where the jaw
slots 150 begin. In use, for each guide spline 142 there is a guide slot 112 in the floating plate 110 which
will run along the guide spline 142 with a sliding fit.

[0071] The jaw slots 140 are elongate slots extending lengthwise along the inner wall of the housing 100.

One of the jaws 150 will locate in each of these jaw slots 140.

[0072] Each of the jaw slots 140 comprise a pair of side walls separated by a floor. Each floor comprises
a lengthwisc extending jaw guide 144, where this jaw guide 144 is characterised by a pair of substantially
identical but longitudinally spaced apart inclined planes 146. The purpose of these jaw guides 144 and the

inclined planes 146 will be described in greater detail below.

[0073] Referring now to Figures 15 through 18, where it can be scen that each of the jaws 150 comprises
a T-shaped head portion 151 which is engaged with one of the T-shaped retaining slots 114 in the floating

plate 110, so that in use, each of the jaws 150 follows the movement of the floating plate 110.

[0074] Each of the jaws 150 further comprises a gripping face 152 (with carbide inserts 152A), and an
oppositely directed guide follower 154 characterised by a pair of substantially identical but longitudinally
- spaced apart inclined planes 156. Once assembled, the inclined planes 156 of the guide follower 154 will
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bear against the oppositely directed but similarly inclined planes 146 of the jaw guides 144 in the housing

100, and slide smoothly against these with any longitudinal movement driven by the floating plate 110.

[0075] This smooth sliding action will be assisted by grease supplied via journals extending through the
Jaws 150.

[0076] Referring now to Figures 20 and 21, where it can be seen how in use, the piston rod 105 of the
jack 104 will drive the jacking plate 106 outwardly (with respect to the housing 100) against the bias of
the springs [12, and the floating plate 110 will follow by virtue of being tied to the jacking plate 106 by

the connecting rods 108.
[0077] The jaws 150 will similarly follow the floating plate 110 by virtuc of being tied to this.

[0078] As the jaws 150 are drawn downwardly within the housing 100 they are simultaneously driven
inwardly (by the sliding of the inclined planes 156 of the guide follower 154 over the inclined planes 146

of the jaw guides 144) to clamp upon any drill rod inserted therein.

[0079] Because there are there equi-spaced jaws 150, the clamping means is self-centring, so the drill rod
(irrespective of diameter) will be centralised in the socket 100A. Moreover, because the jaws 150 are
clongate, these clamp lengthwise along a portion of the drill rod, making for secure retention of the drill

rod in the drill rod support 1.

[0080] When force provided by the jack 104 is removed, the springs 112 will bias the floating plate 110
upwardly, resulting in the return of the jaws 150 to their respective retracted, or home positions, and

release of any drill rod in turn.

[0081] A vehicle supporting the drill rig 10 is genérally configured so that drill rods are located in a bin
lying alongside the drill mast 12.

[0082_'[ When it becomes necessary to insert a new drill rod into position in a drill string, the drill rod
support 1 can be positioned over an end of a drill rod lying in the bin. The clamping means is then

activated (as described above) so that the end of the drill rod is secured in the drill rod support 1.

[0083] The second rotary actuator 26 is then actuated, causing the drill rod support 1 (and drill rod with
it) to rotate into a substantially upright position with the innermost end of the tubular socket 1A
lowermost and the drill rod extending upwardly from the socket 1 A. With the drill rod so supported, the

first rotary actuator 21 is then activated to cause the base plate 23 to move until the drill rod is
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substantially in alignment with the centreline of the drill head 14 and therefore the drill string. The
support 23 can then be raised by the linear actuator 15 to cause the drill rod to be raised until its
uppermost end becomes engaged with an adapter sub 13 with a lowermost tapered end 13a (to aid
alignment) depending from the drill head 14. Once the upper end of the drill rod is engaged with the
adapter sub 13, the clamping means in the drill rod support I are released and the drill rod support 1 can
be lowered away from the drill rod and returned to a home position. The lower end of the drill rod is then
lowered to the dfill string with the guidance of a lower guide 16 (to aid alignment), and then engaged with

the drill string, whereupon drilling can recommence.

[0084] When it becomes necessary to remove a length of drill rod from the drill string, the lower end of
the drill rod is disengaged from the drill stfing and the drill rod is then raised with the drill head 14. The
drill rod support 1 is then positioned so that the lower most end of the drill rod can be received within the
tubular socket 1A of the drill rod support 1. The clamping means is then activated (as described above) so
that the end of the drill rod is secured in the drill rod support 1. Once the drill rod has been so secured by
the drill rod support 1, the upper end of the drill rod is disengaged from the drill head 14. The drill rod
can be then lowered by lowering the base plate 23 in order that the upper end of the drill rod clears the
drill head 14. The drill rod is then carried by the drill rod support 1 to a position beside the drilling mast
12 and is lowered to a horizontal position at which the clamping means in released so that the drill rod

can be deposited into the bin.

[0085] It will be apparent from all of the above, that the drill rod support 1 disclosed herein can
accommodate drill rods of various sizes, and retain drill rods of various sizes securely. Moreover, it will
be apparent that a handling means comprising the drill rod support can position drill rods of various sizes
relative to a drill string (and drill head), with a high degree of positional accuracy and no (or at least

minimal) misalignment relative to the drill string and drill head.

[0086] Throughout the specification and the claims that follow, unless the context requires otherwise, the
words “comprise” and “include” and variations such as “comprising” and “including” will be understood
to imply the inclusion of a stated integer or group of integers, but not the exclusion of any other integer or

group of integers.

[0087] The reference to any prior art in this specification is not, and should not be taken as, an
acknowledgement of any form of suggestion that such prior art forms part of the common general

knowledge.

[0088] It will be appreciated by those skilled in the art that the invention is not restricted in its use to the

particular application described. Neither is the present invention restricted in its preferred embodiment
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with regard to the patticular elements and/or features described or depicted herein. It will be appreciated
that the invention is not-limited to the embodiment or embodiments disclosed, but is capable of numerous
rearrangements, modifications and substitutions, without departing from the scope of the invention as set

forth and defined by the following claims.
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CLAIMS

1. A drill rod support for a means for handling drill rods, the support comprising a socket configured to
receive a portion of a length of a drill rod, and a clamping means disposed within the socket and movable

between clamping and release positions with respect to the drill rod.

2. The drill rod support of claim 1, wherein the clamping means comprises at least one movable

portion, or jaw.

3. The drill rod support as in either of the preceding claims, wherein the clamping means comprises a

plurality of jaws arranged radially about the socket.

4, The drill rod support of claim 3, wherein the clamping means comprises three radially equi-spaced
jaws,
5. The drill rod support as in any one of claims 2 through 4, wherein the socket and the or each jaw is

elongate, each having a direction of elongation which is substantially parallel to the other.

6. The drill rod support as in either of claims 4 or 5, wherein the clamping means is self-centering, and

as such always clamps the rod centrally with respect to the socket.

7. The drill rod support as in any one of the preceding claims, wherein the support further comprises

drive means for the clamping means.

8. The drill rod support of claim 7, wherein the clamping means is biased towards its release position

by biasing means, so the drive means need only drive the clamping means into its clamping position.

9. The drill rod support of claim 8, wherein the drive means comprises a linear actuator which drives a
jacking plate against the bias of the biasing means, the drill rod support further comprising a floating plate
which will follow the jacking plate by virtue of being linked to the jacking plate by at least one connecting
rod, the or each movable jaw following the floating plate by virtue of being operatively associated with this,
and wherein the or each movable jaw is moved into its clamping position as it is driven against the bias of

the biasing means.

10. The drill rod support of claim 9, wherein the or each movable jaw comprises a guide follower
operatively associated with a jaw guide disposed in the socket to drive the jaw into its clamping position as it

is driven against the bias of the biasing means.
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11. - The drill rod support of claim 10, wherein each guide follower comprises an inclined plane which
will slide smoothly against an oppositely directed but similarly inclined plane of the jaw guide with any

longitudinal movement driven by the linear actuator.

12. The drill rod support as in any one of claims 9 through 11, wherein the drill rod support further
comprises an elongate cylindrical housing deﬁni_ng the socket internally, where one end of the housing is
open, and an opposing end is substantially closed by an end plate from which there depends the linear

actuator.

13. The drill rod support as in any one of claims 9 through 12, wherein the biasing means comprises a
compression spring disposed over each of the connecting rods and between the end plate and the floating

plate so as to maintain a predetermined spacing between these.

14. A drill rod support for a means for handling drill rods, the support comprising at least a pair of
elongate jaws, at least one of which is movable between clamping and release positions with respect to a drill

rod so that a full length of each jaw clamps the rod along its longitudinal axis when in the clamping position.

15. A handling means for drill rods comprising a base, a drill rod support as described in any one of the
preceding claims, wherein the drill rod support depends from the base so as to be so movable with respect to
the base as to effect transfer of a length of drill rod from a drill rod storage position, to a position in line with

a drill string, and vice versa.

16. The handling means of claim 15, wherein the drill rod support depends from the base 5o as to
rotatable about an axis transverse to a longitudinal axis of the drill rod support whereby the support rcan be
moved between an upright position and a substantially horizontal position, as well as movable between a first
position located adjacent the drill rod storage position and one or more positions clear of the first position,

including the position in line with the drill string,

17. The handling means of claim 16 when depending from claim 12, wherein the closed end of the

socket is lowermost when the drill rod support is in its substantially upright position.

18. The handling means as in any one of claims 15 through 17, wherein the drill rod support depends

from an arm which is rotatably supported from the base for rotation about a substantially upright axis.

19. A drill rig comprising a handling means as described in any one of claims 15 through 19.
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