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A DEVICE FOR TRAVERSING AN OBJECT

Field of the Invention

The present invention relates to a method and apparatus for
traversal of an object. The invention finds particular
application in the field of tree lopping, although embodiments
are not so limited and may extend to any application where an

object is to be traversed and worked on or around.

Description of the Background Art

In recent times there have been a number of developments in
robotics. However a major problem still faced is the ability to

traverse over various conditions, such as surfaces and objects.

Whilst solutions have been proposed, generally the solutions are
very specific to the conditions which the robot is able

traverse.

Thus, there is a need to substantially overcome, or at least
alleviate, one or more disadvantages of existing arrangements,

or to provide alternatives to existing arrangements.

Summary of the Present Invention

In accordance with a first aspect of the present invention there
is provided a device for allowing work to be carried out on or
about an object, the device including:

at least one gripping arrangement, the at least one
gripping arrangement being configured to grip and traverse the
object so as to reach a desired location on the object and to
anchor the device thereto for allowing the work to be carried

out.

In an embodiment the gripping arrangement comprises first and

second grappling legs pivotably connected to a body of the
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device, in use an end portion of each leg being arranged to move

toward the other to thereby grip the object.

In an embodiment the device further comprises a displacement

means for effecting the movement.

In an embodiment the displacement means comprises one or more
hydraulic cylinders mounted to the grappling legs and the body
for moving the end portions of each leg towards and away from

each other.

In an embodiment the device further comprises a drive means
mounted on each grappling leg at or adjacent the respective end

portion for allowing the device to traverse the object.

In an embodiment, once the grappling legs have gripped the
object, the drive means is lockable for anchoring the device to

the object.

In an embodiment the respective drive means are each pivotable
into and out of a grappling zone defined between the grappling
legs.

In an embodiment the device further comprises an additional

drive means mounted to the body between the grappling legs.

In an embodiment the drive means on each grappling leg comprises
at least one of a powered wheel, roller and continuous track

assembly.

In an embodiment the device further comprises a drive controller
for controlling power to the drive means for enabling the device

to traverse the object.
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In an embodiment the device further comprises a cutting tool

coupled to at least one of the body and one or more grappling

legs for affecting a cutting action on or about the object.

In an embodiment the device further comprises an arm coupled to
the body by way of a first rotator, the arm comprising a free end
on which is located a coupling portion for coupling to a piece of

equipment which facilitates the work done on or about the cbject.

In an embodiment the arm is segmented into two or more segments
with adjacent segments being pivotable with respect to cne another

about a linkage point which links the respective segments.

In an embodiment the device further comprises a second rotator

mounted on the free end of the arm and wherein the coupling portion

is mounted on a rotating surface of the second rotator.

In an embodiment the arm comprises an extension portion for

varying a length of the arm.

In an embodiment the piece of equipment is a personnel carrier

arranged to carry personnel for doing the work on or about the

object.

In an embodiment the coupling portion is pivotally and/or rotatably
connected to another arm of another device, the device and the other

device being configured to traverse the object together.

In an embodiment the arms are coupled together by way of at least

one coupling rotator.

CA 2815052 2018-01-12
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In an embodiment the traversing is effected by anchoring one of
the devices to the object utilising the respective gripping
arrangement while the other device pivotally and/or rotatably
moves to a desired location on the object for subsequent

anchoring thereto.

In an embodiment the object includes any one of: an elongate

object; a tree; a utility pole; and a building.

In accordance with a second aspect of the present invention
there is provided a method for carrying out work on or about an
object, the method including:

providing a device comprising at least one gripping
arrangement, the at least one gripping arrangement being
configured to grip and traverse the object;

controlling the device so as to reach a desired location
on the object and to anchor the device thereto for allowing the

work to be carried out.

In an embodiment the gripping arrangement comprises first and
second grappling legs pivotably connected to a body of the

device and wherein the method comprises moving end portions of
each leg toward one another to thereby grapple the object for

facilitating the gripping and traversing.

In an embodiment a drive means is mounted on an end portion of
each grappling leg and wherein the method comprises controlling
the respective drive means to cause the device to traverse the

object.

In an embodiment the drive means are each pivotable into and out
of a grappling zone defined between the legs and wherein the
method comprising pivoting the drive means out of the grappling
zone for allowing the device to traverse along the ground once

the device has separated from the object.
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In an embodiment the drive means on each grappling leg comprises
at least one of a powered wheel, roller and continuous track

assembly.

In an embodiment the method further comprises pivotally and/or
rotatably coupling the device to another device to thereby allow

the devices to traverse the object together.

Brief Description of the Drawings

Features and advantages of the present invention will become
apparent from the following description of embodiments thereof,
by way of example only, with reference to the accompanying

drawings, in which:

Figure 1 is a schematic diagram of a device in accordance with

an embodiment of the present invention;

Figure 2 is a close up view of the device of Figure 1 gripping

an object;

Figure 3 is a schematic showing an alternative drive means for

the Figure 1 device;

Figure 4 is a schematic of a device in accordance with an
embodiment of the present invention, with a cutting tool

attachment coupled thereto;

Figure 5a is a schematic of the Figure 1 device coupled to an

extension arm;

Figure 5b is a schematic of an example device/arm coupling in

accordance with an embodiment;

Figure 6 is a schematic of the Figure 5a device coupled to a

personnel carrier via a plurality of extension arms;
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Figure 7 is a schematic of the Figure ba device coupled to a

jackhammer via a plurality of extension arms;

Figure 8 shows a number of work tools that can be coupled to the

Figure 5 device;

Figures 9 and 10 are perspective and side views respectively of

a pair of the Figure 5a devices coupled together, in accordance

with an embodiment;

Figure 11 is a schematic

traversing an object;

Figure 12 is a schematic
operatively operating to

devices are anchored;

Figure 13 is a schematic

to a tree;

Figure 14 is a schematic

separate trees;

showing the devices of Figure §

showing a pair of devices co-

sever a limb of an object to which the

showing the pair of devices 12 anchored

showing the pair of devices anchored to

Figures 15 and 16 are perspective schematic views of a plurality

of the Figure 1 devices coupled together, in accordance with yet

a further embodiment;

Figure 17 is a schematic

of a pair of devices coupled together

in both working and stored states, accordance to an embodiment;

and

Figures 18 to 22 are illustrations of example uses of one or

more devices in accordance with embodiments.

Detailed Description of Embodiments

A device 10 for allowing work to be carried out on or about an

object in accordance with a first embodiment of the present

invention is shown in Figures 1 and 2.
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The device 10 includes a gripping arrangement 15, which is
configured to grip and traverse an object (in the illustrated
embodiment being in the form of an elongate pole 16) so as to
reach a desired location on the object 16 for allowing the work

to be carried out.

The gripping arrangement 15 comprises first and second grappling
legs 20a, 20b which are pivotally connected to a body 22 of the
device 10. A displacement means in this example embodiment
being in the form of a pair of hydraulic cylinders 24a, 24b
couple to the grappling legs 20a, 20b and are operable to move
the grappling legs 20a, 20b with respect to the body 22. Such a
configuration allows end portions 26a, 26b of each leg to move
toward one another to thereby pinch and grip the object. This

is best shown in Figure 2.

A drive means is provided on each of the legs 20a, 20b for
allowing the device to traverse the object. 1In the illustrated
embodiment of Figure 1, the drive means is in the form of a pair
of continuous tracks 28a, 28b which are each operatively
connected to a respective leg and which, in combination, serve
not only to affect the traversing function but alsoc to grip the
object 16, once the grappling legs 20a, 20b have been pivoted
into engagement with the object 16. Once the device 10 has
traversed to a desired location on the object 16, the drive
means 28 can be locked to thereby anchor the device 10 to the
object 16 for allowing the work to be carried out. A slightly
alternative embodiment is shown in Figure 3, whereby the drive
means on each leg comprises two continuous tracks 28 which are

oriented in different planes.

It will be understood that the drive means 28a, 28b can include
any one or a combination of a continuous track (as shown), a
rolling assembly, a rolling chain, and/or wheels. In the
illustrated embodiment, each of the tracks 28a, 28b include a

chain drive which is powered by separate 2-stroke engines
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mounted on the respective legs (not shown). It will be
understood that other power sources may equally be applicable
for powering the drive means, including, for example, a
hydraulic power source, pneumatic power source or electric power
source, as will be well understood by persons skilled in the
art. As will be described in more detail in subsequent
paragraphs with reference to Figures 9 and 10, where the

device 10 is paired to one or more other devices 10’, the drive
means may instead be in the form of a grab, magnets, or a
suction device, in order to allow for the object 16 to be
gripped and traversed. The device 10 may include one or more
rollers 29 which may or may not be powered for assisting the
device 10 when traversing the object as is best shown in

Figure 2. According to the Figure 2 embodiment, the device 10

includes a pair of rollers 29 mounted to the body 22.

In one form the drive means 28a, 28b may be pivotable with
respect to the leg on which it is mounted. For example, with
reference to Figure 2 each of the drive means 28a, 28b is
pivotable into a grappling zone 19 defined between the legs 20a,
20b for gripping and traversing the object 16. In Figure 1, on
the other hand, the drive means 28a, 28b have been pivoted out
of the grappling zone 19. This may be advantageous for
disengaging from the object 16 and for driving the device 10
over the ground to or from the object 16, for example. Again,
the pivoting action can be affected by any suitable means but
according to the illustrated embodiment is achieved by way of
hydraulic cylinders 31a, 31b. The hydraulic cylinders 3la, 31b
may, for example, be driven by the same hydraulic drive system
used to drive the leg pivot cylinders 24a, 24b. 1In one
embodiment the hydraulic drive system 25 (including a suitable
motor and generator) is mounted in or on an extension arm 35 as
will be described in more detail in subsequent paragraphs with

reference to Figures 9 and 10.
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Furthermore, the device 10 can include a tool, or the like, which
is configured to be used on or in conjunction with the object for
carrying out the work. Thus for example, the device 10 may include a
saw 50 (as shown in Figure 4), a shredder (see Figure 18), or the
like, which can be used to interact with the object 16, such as to
remove branches of a tree once the device traverses the tree (as
will be described in more detail in subsequent paragraphs with
reference to Figures 11 through 14). It will be appreciated that
many other forms of tools can be utilised which can be readily
interchanged with the device 10, a few of which are shown
schematically in Figure 8. From left to right, the tools include a
chainsaw 50, a jackhammer 52, a hose 54 and a personnel carrier
56. Tt will be understood by persons skilled in the art that the

device may include more than one tool.

With reference to Figure 5a, the device 10 may additionally comprise
an extension arm 35 which is coupled to the body 22 by way of a
rotator 40a, such as a hydraulic rotator. An example hydraulic
rotator suitable for use with embodiments described herein is the
PZRA50G-62 rotator manufactured by Kinshofer with continuous geared
rotation. It will be understood that the extension arm 35 may be
mounted directly to a rotating surface of the hydraulic rotator
(e.g. welded, integrally formed, etc.) or may be removably coupled
thereto. Tt will also be understood that the coupling between the
arm 35 and the device 10 may pivotable, rotatable or a combination

of the two depending on the desired implementation.

One example removable coupling which incorporates both pivotable
and rotatable functionality is shown in Figure 5b, whereby the arm 35
is coupled to the rotator surface by way of a locking pin
configuration 32 (with the same type of configuration used to
removably couple the rotator 40 to the device body 22). In this

example the pivoting functionality is provided by way of a

CA 2815052 2018-01-12
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hydraulic cylinder configuration 33 which mounts to both the rotator
40 and the device body 22. More robust pivoting arrangements may be
employed depending on the desired implementation. For example, the
device 10 may employ a rotary tilt hitch coupling as manufactured
by Doherty Engineering Attachments Ltd. Tt will be further
understood that such a combined rotatable/pivotable configuration
may be utilised for other linkage and coupling points employed by
the device 10, as will be described in more detail in subsequent

paragraphs.

Returning to Figure 5a, a coupling portion 37 is located on a free
end 39 of the arm 35 for coupling to a tool (as hereinbefore
described) or to another device as will be described in subsegquent
paragraphs. The coupling portion 37 may be mounted on a rotating
surface of a second rotator 40b coupled to the free end 39 of the arm
35, It will be understood that the coupling portion 37 may take many
forms, but according to the example embodiment described herein, is
again in the form of a locking pin configuration which co-operates
with a pin/lock on the coupled device/tool. The arm 35 may be
segmented into two or more segments with adjacent segments being
pivotable and/or rotatable about a linkage point 42 which links the
adjacent segments. Again, the pivoting may be facilitated by way of a
hydraulic cylinder or the like. In addition or as an alternative
thereto, a rotator 40c may be provided at the linkage to increase
the manoeuvrability of the arm 35. An example showing the device
10 coupled to a personnel bucket 56 by way of an arm including
multiple segments 35a to 35d is shown in Figure 6. It is noted
that the segments 35c¢ and 35d as well as the bucket 56 (and indeed
any other desired part of the device 10) are made of an insulating
material to suit the illustrated application (i.e. repair of high
voltage power lines). Figure 7 shows the device 10 coupled to a
jackhammer tool 52 for deconstructing a smoke stack 41 to which it is

anchored.

CA 2815052 2018-01-12
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Accordingly, in yet a further example, the elongate arm 35 can
be pivotally and/or rotatably connected to an arm 35’ of another
device 10’ with a respective gripping arrangement 15, as is
shown in Figures 9 and 10. Thus, the plurality of devices 10,
10" are configured to traverse the object together, with the
arms 35a, 35b being bendable/rotatable at the rotators 40a, 40b,
40c and linkage points 42 as required. This can occur by having
one of the devices 10 being used as a supporting base for the
entire apparatus, and allowing for the elongate arms 35a, 35b to
stretch the device 10’ out and onto an object, when in a working
(or open) state. Thus, in the working state, once the device
10’ grips onto the object, the object itself can be used as an
anchor point, to then allow for the device 10 to be moved onto
the object, thereby allowing for the entire apparatus to then

traverse the object via the gripping arrangements 15.

For example, Figures 11 and 12 show the pair of devices 10, 107
traversing an elongate pcle 16 for cutting off a limb using the
cutting tool 50, as previously described with reference to
Figure 4. Figure 13 shows the pair of devices 10, 10’ anchored
to a tree, while Figure 14 shows device 10 anchored to a stump
of one tree while a cutting tool 50 on the paired device 10’

does work on an adjacent tree.

As shown in Figure 10, the pair of devices 10, 10’ may be moved
to a ccllapsed position, wherein the continuous tracks 28 are in
contact with a ground surface. In this configuration, the

tracks 28 can be actuated such that the device pair 10, 10" can
traverse over the ground surface (e.g. for moving to or from the

object).

Figures 15 and 16 shows three devices 10, 107, 10’’’ coupled
together by way of a number of pivotable rotators (e.g. as
previously described with reference tc Figure 5b) mounted to a
body 47. It will be understood that any number of the devices

can be coupled together depending on the desired implementation.
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It will be appreciated by persons skilled in the art that
although the object that may be traversed can be any number of
different objects, the device can be adapted to traverse

elongate objects, such as trees, utility poles and/or buildings.

As previously mentioned, the device 10 can include a number of
actuators, such as motors (e.g. internal combustion or electric
motors), pneumatic arrangements, hydraulic arrangements, and the
like for powering the rotating, bending and driving elements of
the device 10. According to one form, the various actuators may
be provided remotely of the device for providing power remotely.
For example, where the device 10 implements a pneumatic cylinder
for pivoting the grappling arms 20A, 20B, a hose may connect the
cylinders to an air compressor or other suitable motor located

on the ground (i.e. separate of the device 10).

The device 10 can include a control unit which is in electrical
communication with each of the actuators, wherein the control
unit can electrically control the actuation of the wvarious
actuators. In one form, the control unit may be a processing
system or the like. Additionally, the device 10 may be
configured to be remotely controlled by a user. Thus, in one
example, the processing system may include a wireless receiver
configured to receive a remote control signal, for controlling
the device. The processing system can be embedded anywhere in or
on the device, and can operate wirelessly to control different
devices (e.g. as shown in Figures 9 to 16), or alternatively

connections may be provided along the arms 35.

Figure 17 shows yet a further example of a device 10A being
operatively connected to another device 10B. In this particular
example, the arms 35A, 35B are bendable at various
linkages/joints 60 along the arms 35A, 35B, in order to allow
for the entire apparatus, including the devices 10A, 10B to be

collapsible into a stored state as shown at 65.
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It will be appreciated by persons skilled in the art that the
device 10 described herein can generally be mechanical in nature
and can include a varying number of booms, arms, rotators,
attachments, power units, and the like, as required.
Furthermore, the device can include optional equipment such as
environmental sensors for detecting overload conditions which
may, for example, cause the device or devices to return the
arm(s) 35 to a safe working state whereby the load will not

affect the stability of the device(s).

It will further be appreciated that the device can also be
manufactured in different sizes, material compound and weight
(that is, the device can be a particular weight as required.

Thus for example, the device may be light or heavy depending on

the application.). For example, the arms may be formed of steel,
plastics (e.g. for insulating the device), carbon fibre and the
like.

The device can also operate in all different environments,
either remotely, or by riding the device via an operator's work

station which can be supported on the device.

Notably, as described herein, the device 10 can be designed as a
work tool, although can also be applicable for other purposes

such as and not limited to, play, entertainment, and work.

Additionally, the device 10 can be used in industries such as
exploration, arboriculture, electrical, demolition, building,

fire control, rescue, logging, fencing, army, and the like.

As alsc described herein, the device 10 can have a variety of
modular components, which can be attachable/detachable together,
thus allowing a varying number of ways for the device to move,
travel, connect to objects, or respond to remote control
activation. Thus, the device described herein may have the
ability to move along the ground, along buildings, up and down

trees, power poles, and the 1like, due to its ability to use a
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fixed structural object as its anchoring point. Thus, wvarieties
of movements which can be provided include front steer, rear
steer, crab steer, articulate forward, backward, sideways and in

some circumstances pivot.

Furthermore, the device can have a variety of attachments. For
example, the device can include one or more sensors, wherein
sensor signals may be used as input to the processing system to

automate traversal of the device.

Furthermore, the device can be used to traverse objects of great
heights. An example of this is shown in Figure 19. In this
particular example, the device 10A is used to carry a person 75
to the top of a telegraph pole 80 (such as an electrician, or
the like, who may need to access wires). Thus, the device 10A
can have attached to the elongate body 35A, a container 56, for
carrying the person 75. Thus, the device 10A can be configured
to grip onto a telegraph pole 80. In this particular example,
the device 10B at the other end, is detachable from the body
35B, and in particular the rotating disk 40, to allow for the
disk 40 to be coupled at 85 to the container 56, for
disconnecting the container 56 from the elongate body 35A, when
traversing the pole 80. This can then allow for the container
56, with the person 75, to be held by the elongate bodies 353,

35B, away from the pole 80.

Figure 20 shows other examples of the device 10A, 10B and in
particular, an example of how the device can be transported. In
this particular example, the device 10A, 10B is provided on the
back of a truck or trailer 100. The truck can include a
stabilising mechanism 110, such as a steel bar, or the like,
which can be gripped onto by the various gripping

arrangements 15. The gripping arrangements 15 can disconnect
from the stabilising mechanism 110, as required. Notably, the

stabilising mechanism 110 can be shaped to compliment the shape
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of the device 10A, 10B and the elongate bodies 35A, 35B, when in

this stored, non-operative position.

Figure 21 shows another example of the device 10A, 10B being
used as a tool, to cut down a tree and/or branches thereof.
Thus, in this particular example, the device 10A includes a

tool 50, which in this example is a saw. The device 10A, 10B is
configured to traverse the tree 115 until it reaches the
required branch. Furthermore, Figure 21 shows that the device
10A, 10B can be used to cut an entire tree base 110. This can
include, holding a porticn 130 of the tree base 120 over a waste
container 125, and at least partially releasing the grip and
allowing for the portion 130 to incrementally drive through the

grip and be sawed at the wvarious increments.

Further Examples

It will be appreciated that many variations of the device for
traversal, described herein may be possible. The following are
further examples, which are considered to fall within the scope

of the present application.

According to one example, the various parts of the device, the
elongate arms, and the like can be modularly
detachable/attachable to each other. Thus, the overall apparatus
may be transported to and then assembled at a worksite (such as
at the telegraph pole). This can be advantageous in situations
where a worksite is difficult to access. It will further be
appreciated that either manual or automatic detachment of the

modular components may be possible.

Furthermore, it will be appreciated that the device described
herein is not limited to a particular size. The device can be
implemented depending on the application. Thus, a relatively
large device may be used for large industrial wood chipping

projects, or for carrying a workman up a telegraph pole (e.g. as
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per Figure 19). Whereas, a domestic tree grooming situation may

only require a relatively small device.

In another example, the elongate body of the device can be
extendable and is able to reach out. Thus, for example, if the
elongate body includes a working tool (such as a saw or the
like) at one end, the elongate body may be telescopically able

to extend out to reach a branch of a tree, or a like.

It will further be appreciated that many types of devices are
shown in Figures 1 to 30, and that an unlimited number of
devices attached by respective elongate bodies may be possible.
Thus for example, the device 10 may include an elongate body
with a gripping arrangement at one end and a working tool at the
other end. Alternatively, the device may be operatively
connected to one or more other devices, as hereinbefore

described.

Furthermore, the device 10 may be implemented to include or
carry one or more working tools. Thus for example, if being used
in a fire-fighting situation, the device may include a fire
hose. It will be appreciated that many other working tools may
be included, such as for example, containers on the device
including chemical for spraying over a particular object or
area, and the like (e.g. using the spray hose attachment shown

in Figure 8).

In yet another example, the device 10 may be powered by
different mechanisms. Thus for example, the device may include a
power unit connected thereto, or solar panels which can be act
to power hydraulic leads which move the body of the device. It
will be appreciated that the device can move and/or be powered
by a variety of methods, including and not limited to providing
power hydraulically, which can include movement by pressure from

any gas or fluid (such as by air).
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According to one other example, the device 10 described herein
may be remotely controlled by a user. In yet a further example,
the device may be an intelligent system which can sense its
environment and act/react accordingly. Thus, the device 10 may
have one or more sensors, cameras, or the like and can thus be
moved by a remote user as required. This may be particularly
advantageous if being used in military operations or the like.
In yet another example, the device 10 may be able to read
barcodes on trees, which have been identified as requiring
grooming, and thus the device can automatically move to a tree
with the appropriate barcode in order to initiate the grooming
process. Thus, other systems such as location identification
systems (for example, the Global Positioning System or GPS), and
processing systems, can be used in conjunction, with, built in

the device as required.

Furthermore, although the presently described device can be
controlled remotely, such that a user is physically removed from
a potentially dangerous situation, it will also be appreciated
that the device 10 may also be implemented such that it is able
to carry a user. Thus, in one example a user of the device may
be able to ride the device to a worksite. In another example,
the device may be able to carry one or more passengers. This can

be applied in a rescue operation, for example.

In accordance with yet another example, it will also be
appreciated that the device 10 may attach or be connected to an
object it is traversing by one or more other attachment points,
which may not be associated with the gripping arrangement. Thus,
for example, the device may also include, anywhere along the
elongate body (or at one end), a still grab which can have a
magnetic or sucking or hand-like structure, for grabbing a
particular object (e.g. for additional anchoring and traversing

of the device).
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In yet a further example, and as shown in one example in

Figure 18, the tool can include a wood mulching arrangement.
Thus, in one example, the tree branch or wood can be driven
through the mulching arrangement, where the gripping
arrangement 15 can act as a feeder. In yet another example, once
a tree branch is severed, the gripping arrangement 15 may be
detachable and can be lowered with the branch, down to the
bottom of the tree. In yet an alternative example, the mulching
arrangement can include a hose or the like, attached thereto,
for collecting woodchips as the branch is being chipped by the
device 10. The hose can work with a suction mechanism for
clearing away the woodchips, as the device is sitting in the
tree. Additionally, when cutting a branch, the device may
further include load sensors to promote safe working

environments.

According to another example, as shown in Figure 20, the

device 10 described herein can be transported to a worksite by a
vehicle such as a truck 100 or the like. It will also be
appreciated that the device can be integrated with a vehicle,

and can be transported toc a site by any means.

It will be understood that the means used to displace/pivot the
grappling legs and linkages may be other than hydraulic
cylinders and could be any form of displacement means suitable
for effecting the movement depending on the desired
implementation. For example, the displacement means could be a
rotatable gear configuration (e.g. such as the rotary tilt hitch
as previously described), pneumatically controller piston(s) or

the like.

It will be appreciated that many modifications will be apparent
to those skilled in the art without departing from the scope of

the present invention.

The reference in this specification to any prior publication (or

information derived from it), or to any matter which is known,
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is not, and should not be taken as an acknowledgment or

admission or any form of suggestion that the prior publication
(or information derived from it) or known matter forms part of
the common general knowledge in the field of endeavour to which

this specification relates.

In the context of this specification, the word “comprising”
means “including principally but not necessarily solely” or
“having” or “including”, and not “consisting only of”.

Variations of the word "comprising", such as “comprise” and

“comprises” have correspondingly varied meanings.
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CLAIMS:

1. A device for allowing work to be carried out on or about an
object, the device including:

a gripping arrangement comprising a first gripping portion
which is pivotally and rotatably coupled to a second gripping
portion by way of a manipulatable arm, the first and second gripping
portions each comprising a pair of grappling legs coupled to
respective grappling leg displacement means, each grappling leg
displacement means operable to move the corresponding grappling legs
between a closed position and an open position for respectively
securing the gripping portion to and releasing the gripping portion
from the object; and

a controller for controlling the manipulatable arm and
respective grappling leg displacement means so as to allow the
device to traverse the object for allowing work to be carried out,
whereby the traversing is effected by securing one of the respective
gripping portions to the object while the other is pivotably and/or
rotatably moved to a desired location on the object for subsequently
securing thereto; and wherein a drive means is disposed on at least
one of the first and second gripping portions, the drive means being
configured to drive the device along a substantially planar surface
when the at least one gripping portion is unattached from the object

and the corresponding grappling legs are in the open position.

2. A device according to claim 1, wherein the leg displacement
means on each gripping portion is mounted to the grappling legs and
a body of the gripping portion for moving end portions of each leg

towards and away from each other.

3. A device according to claim 2, wherein the grappling leg

displacement means comprises one or more hydraulic cylinders.

CA 2815052 2019-07-15
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4. A device according to any one claims 1 to 3, wherein the drive
means is additionally configured to allow the device to be driven
along the object while the corresponding grappling legs are in the

closed position.

5. A device according to any one of claims 1 to 4, wherein the
drive means 1s pivotable into and out of a grappling zone defined

between the grappling legs.

6. A device according to «c¢laim 2, further comprising an
additional drive means mounted on the body between the grappling

legs.

7. A device according to any one of claims 1 to 6, wherein the
drive means comprises at least one of a powered wheel, roller and
continuous track assembly mounted on each grappling leg of the at

least one gripping portiocn.

8. A device according to any one of claims 1 to 7, further
comprising a cutting tool coupled to at least one of the gripping

portions for affecting a cutting action on or about the object.

9. A device according to any one of claims 1 to 8, wherein the
first and second gripping portions are each coupled to the
manipulatable arm by a rotator located at each end of the

manipulatable arm.

10. A device according to claim 9, wherein at least one of the
first and second gripping portions is detachable from the respective
rotator for attachment of equipment utilised to carry out the work

on the object.

CA 2815052 2019-07-15
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11. A device according to any one of claims 1 to 10, wherein the
arm is segmented into two or more segments with adjacent segments

being pivotable and/or rotatable with respect to one another.

12. A device according to claim 11, wherein at least one of the
segments comprises an extension portion for varying a length of the

respective segment.

13. A device according to claim 10, wherein the equipment 1is a
personnel carrier arranged to carry personnel for doing the work on

or about the object.

14. A device according to any one of claims 1 to 13, wherein the
object includes any one of: an elcongate object; a tree; a utility

pole; and a building.

15. A method for carrying out work on or about an object, the
method including:

providing a device comprising a gripping arrangement
comprising a first gripping portion which is pivotally and rotatably
coupled to a second gripping portion by way of a manipulatable arm,
the first and second gripping portions each comprising a pair of
grappling legs coupled to respective grappling leg displacement
means, each grappling leg displacement means operable to move the
corresponding grappling legs between a closed position and an open
position for respectively securing the gripping portion to and
releasing the gripping portion from the object; and

controlling the manipulatable arm and respective grappling leg
displacement means so as to allow the device to traverse the object
for allowing work to be carried out, whereby the traversing is
effected by securing one of the respective gripping portions to the
object while the other is pivotably and/or rotatably moved to a
desired locaticon on the object for subsequently securing thereto;

and wherein a drive means 1s disposed on at least one of the first

CA 2815052 2019-07-15
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and second gripping portions, the drive means being configured to
drive the device along a substantially planar surface when the at
least one gripping portion is unattached from the object and the

corresponding grappling legs are in the open position.

CA 2815052 2019-07-15
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