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A METHOD OF MOVING A COMPONENT OR A MATERIAL TO AND WITHIN
A LEVEL OF A SHAFT BORING SYSTEM

Field of the Invention

The present invention relates to a method of moving a
component or a material to and within a level of a shaft
boring system and relates particularly, though not
exclusively, to a method of moving the component to and
within a work stage of the shaft boring system that is

positioned in a mine shaft.

Background of the Invention

International patent publication number WO 2011/000037A1
discloses a proposal for sinking a mine shaft in which
earth excavated by a boring machine is transferred into
large capacity conveyances in the form of skips which are
raised and lowered by a hoisting system installed at the
mine surface. On completion of shaft sinking operations
the hoisting system and skips may subsequently be operated

to convey material excavated during production mining.

In shaft sinking, services are lowered using buckets
(attached by a sling) and transported to crews, waiting
below to install the services on a shaft wall. This
requires the crews to work under a suspended load, which

is hazardous.

Summary of the Invention

The present invention provides in a first aspect a method

of moving a component or a material to and within a level
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of a shaft boring system, the shaft boring system being
positioned within a shaft, the method comprising the steps
of:

suspending the component or the material from at
least one elongated element of a transport system within
the level of the shaft boring system; and

moving the component or the material within the
level of the shaft boring system along the transport
system;

wherein the component is a component for the
shaft boring system or the shaft and the material is a

material for forming the shaft boring system or the shaft.

The shaft boring system may comprise a Galloway or work
stage. The shaft boring system may comprise a cutting head
or cutting wheel. The cutting head or cutting wheel may be
disposed below the Galloway or work stage. The level of
the shaft boring system may be a level in the Galloway or
work stage. The level in the Galloway or work stage may be
configured (e.g. be of sufficient height) so that services
components can be suspended from the transport system
within the level. The level in the Galloway or work stage
may be configured to that services piping can be suspended

from the transport system within the level.

The component or the material may be suitable for
installation or extension of services within the shaft.
The step of lowering the component or the material may be
conducted during sinking of the shaft. Further, the method
may be conducted during installation of the shaft boring

system.

The method may also comprise installing the component or



CA 02908709 2015-10-05

WO 2014/169337 PCT/AU2014/000436

10

15

25

30

- 3 -

the material at a location within the shaft. The component
or material may comprise a services component and the
method may comprise installing the services component in
the shaft. The services component may be installed in or
onto a lining of the shaft. The services component or
material may comprise a pilpe. The pipe may comprise a

steel pipe. The pipe may comprise a vent duct.

The method may also comprise, before the suspending step,
lowering the component or the material into the shaft and
to the level of the shaft boring system. The lowering step
may comprise lowering the component or the material in a
cage. The step of lowering the component or the material
inside the cage may comprise lowering a cage holder, such
as a head section or “crosshead”, with the cage into the
shaft to a position at which the cage holder is stationary
and then lowering the cage from the cage holder to a
position suitable for accessing the component or the
material from the level of the shaft boring system. The
cage may travel with the cage holder along stage ropes
above a Galloway or work stage. The cage may travel,
without the cage holder, along guides within a Galloway or
work stage. The guides within the Galloway or work stage

may be fixed guides.

The cage holder may be a head section. The head section

may be a crosshead.

The cage may comprise walls that partially or fully
enclose the component or the material. Further, the cage
may be one of a plurality of cages. In one specific
example a first cage is positioned over a second cage. In

an embodiment, the first cage is for transporting the
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component or material and the second cage 1s for
transporting personnel. The first cage and second cage may
be fixed together. The first cage may be adapted to

receive a removable personnel cage.

The level of the shaft boring system may be a work stage
below an upper deck of the shaft boring system and the
step of moving the component or the material may comprise
moving the component or the material within the work stage

using the transport system.

In one embodiment the at least one elongated element is a
rail and the transport system is a rail system, such as a
monorail system. For example, a rail of the rail system
may be attached (directly or indirectly) to the work stage
of the shaft boring system. The rail system may be
arranged to move the component or the material in a manner
such that the component or the material is hanging below a

portion of the rail system during movement.

In an alternative embodiment the transport system may
comprise cables, for example horizontal cables, from which
the component or the material is suspended using a

suitable attachment system.

The step of suspending the component or the material from
the transport system may comprise securing the component
or the material using a sling, chain, trolley or the like.
Further, the step of suspending the component or the
material from the transport system may comprise lifting
the component or the material to a height that is suitable
for moving the component or the material within the work

stage. Lifting the component or the material may comprise
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using a suitable lifting device, such as a manual,
pneumatic, electric, or hydraulic hoisting device or a

chain fall.

The step of moving the component or the material may
comprise moving the component or the material within a
work stage of the shaft boring system to an installation
location of the shaft boring system positioned within a

mine shaft, such as a wall of the mine shaft.

The step of moving the component or the material may also
comprise moving the component or the material along a
straight or curved path. Moving the component or the
material may also comprise moving the component or the
material from a first path section along a first direction
to a second path section along a second direction that is

different to the first direction.

The component may be of any suitable type, such as a pipe,
a vent duct, a machine or any other material or part, such
as a material or part that is required for the
installation and extension of services within the shaft
boring system. The component may also be one of a

plurality of components.

The method may further comprise installing the transport

system.

The cage may comprise a suspension element and the step of
lowering the component or the material inside a cage may
comprise suspending the component of the material from the
suspension element while lowering the component or the

material inside the cage.
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The step of lowering the component to the level of the
shaft boring system may comprise lowering the cage until

the suspension element aligns with the transport system.

The present invention provides in a second aspect a system
for moving a component or a material toc and within a level
of a shaft boring system for forming the shaft boring
system or the shaft, the system comprising:

a transport system having at least one elongated
element from which in use the component or the material is
suspended to move the component or the material within the

level of the shaft boring system.

The system may further comprise a hoisting system for
lowering the component or the material into the shaft and
to a level of the shaft boring system, the hoisting system
comprising a cage arranged for receiving the component or
the material, the hoisting system being arranged for
lowering the cage into the shaft to a position suitable
for accessing the component or the material from the level
of the shaft boring system. The cage may comprise walls
that partially or fully enclose the component or the
material. Further, the cage may be one of a plurality of
cages. In one specific example a first cage is in use

positioned over a second cage.

The system may alternatively comprise a hoisting system
for lowering the component or the material into the shaft
and to a level of the shaft boring system, the hoisting
system comprising a cage holder, such as a head section or
“crosshead”, with a cage arranged for receiving the

component or the material, the hoisting system being
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arranged for lowering the cage holder with the cage into
the shaft to a position at which the cage holder is
stationary and then lowering the cage from the cage holder
to a position suitable for accessing the component or the
material from the level of the shaft boring system. The
cage may comprise walls that partially or fully enclose
the component or the material. Further, the cage may be
one of a plurality of cages. In one specific example a

first cage 1s in use positioned over a second cage.

The at least one elongated element may be a rail and the
transport system may be a rail system, such as a monorail

system.

The cage may comprise a suspension element for suspending
the component or the material in the cage. The suspension
element may align, in use, with the transport system when

the cage is at the level of the shaft boring system

The invention will be more fully understood from the
following description of specific embodiments of the
invention. The description is provided with reference to

the accompanying drawings.

Brief Description of the Drawings

Figures 1 is a flow chart of a method of moving a
component to and within a level of a shaft boring system,
in accordance with an embodiment of the present invention;

and

Figures 2 - 7 are schematic illustrations of regions and

components of a shaft boring system in accordance with
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embodiments of the present invention.

Detailed Description of Specific Embodiments

A mine shaft boring system of the type described in
international patent publication number WO 2011/000037A1
comprises a boring head and an excavated material handling
unit disposed above the boring head and operable to
receive excavated material from the boring machine and to
transfer it to skips for transport to a ground level and
discharge at ground level to appropriate conveying
equipment or other transport for disposal. Such a mine
shaft boring system is extended or moved into the bore
hole as boring progresses. For this purpose components of
the mine shaft system need to be lowered into the mine
shaft and then moved to an installation location within

the shaft boring system.

Embodiments of the present invention relate to a method
and an apparatus for moving components or materials, such
as services, to and within a level of a shaft boring
system (SBS). The services are transported inside a cage
to an appropriate level on a Galloway, where the services
are then picked up by a transport system, such as a
monorail system, and moved to an installation location
such as a position on the mine shaft wall for
installation. Embodiments of the present invention have
the advantage that the risk associated with working under
loads and/or manhandling loads is reduced, and the
movement of the services from the cage (transport device
from surface) to their final installation location is
accomplished by the use of suspension device (monorail).

By providing a transport system to move components within
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a level of the shaft boring system, there is no need to
move the work stage up and down to facilitate installation

of services.

Referring now to Figure 1, a method 100 of moving a
component or a material to and within a level of a shaft
boring system in accordance with an embodiment of the
present invention is described. Figures 2 - 5 show regions
of a shaft boring system 200 and illustrate movement of

the component.

Embodiments of the method 100 move a component or a
material 202 of the shaft boring system 200 within a work
stage 204 of the shaft boring system 200 to an
installation location 206 using a rail system, such as a
monorail system 208. The monorail system 208 comprises in
this embodiment tracks that are attached to the work stage
204. The tracks form a network of tracks such that various
locations within the work stage 204 are accessible by the

monorail system 208.

The shaft boring system 200 comprises a number of work
stages and receiving stations at different levels (not
shown) . At least some or all of the work stages may be
equipped with monorail systems such as the monorail system

208.

A person skilled in the art will appreciate that the
component or the material 202 may be of any suitable type.
For example, the component or the material 202 may be a
portion of a duct, a steel pipe, or a machine. Further,
the component or the material 202 may be one of a

plurality of components or materials that may be moved
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The method 100 comprises the initial step 102 of loading
the component or the material 202 (or a plurality thereof)
into a cage 212 of a hoisting system 210 for lowering
components into a mineshaft to the shaft boring system
200. Step 104 lowers the component or the material 202
into the mine shaft in which the shaft boring system 200
is positioned. The cage 212 with the component or the
material 202 is received at a level 203. The step of
lowering the component comprises lowering a cage holder
(“cross-head”) with the cage 212 to a first position and
then lowering the cage 212 from the cage holder to the
destination level. The first position may be the top of a
Galloway or work stage. The destination level may be
within the Galloway or work stage. In some embodiments,
there may be no cage holder used during lowering of the
cage. Instead, the cage may be able to be lowered from a
position above the shaft boring system, into the shaft
boring system, without the need for a cage holder. The
cage holder and the cage 212 will be described in detail

further below with reference to Figures 6 and 7.

Step 106 suspends the component or the material 202 from
the monorail system 208. Step 106 also comprises unloading
the component or the material 202 from the cage 212 of the
hoisting system 210 and coupling the component or the
material 202 to the monorail system 208. Coupling is
performed using a coupling element such as a sling, chain
fall or a suitable hoisting device, but the coupling
element may alternatively also be provided in any other
suitable form. Step 106 also comprises lifting the

component or the material 202 using a lifting device to a
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height that is suitable for moving the component or the
material 202 within the work stage 204. In this example
the lifting device 1is provided in the form of a chain

fall, or hoisting device 211.

Step 108 moves the component or the material 202 within
the work stage 204 of the shaft boring system 200 using
the monorail system 208. The component or the material 202
is decoupled from the monorail system 208 at an
installation location 206 (such as a wall of the mine
shaft) at which the component or the material 202 is

installed.

The monorail system 208 may be arranged for movement of
the component in any suitable direction of a succession of
directionsg, such as partially around an axis of the shaft

boring system 200.

Figure 2 shows the component or the material 202 that 1is

received at the work stage 204 of the shaft boring system
200. The sling, trolley, chain fall or hoisting device 209
is used to couple the component or the material 202 to the

monorail system 208.

Figures 3 and 4 show the component or the material 202 as
it is lifted by the lifting device 211 and moved towards

the installation location 206.

Figure 5 shows the component or the material 202 at the
installation location at which the component or the
material 202 is decoupled from the monorail system and

installed.
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Referring now to Figures 6 and 7, the cage 212 is
described in further detail. Figure 6 (a) shows the cage
212, Figure 6 (b) shows a cage holder, in the form of a
crosshead 600, and Figure 6 (c) shows that crosshead 600
with the cage 212. The cage 212 is positioned within the
crosshead 600 when the cage 1s lowered into the shaft. The
shaft boring system is in this embodiment arranged such
that the crosshead 600 arrives at a position above the
work stage. The crosshead 600 remains stationary (e.g. is
chaired against the work stage) at that position and the
cage 212 moves out of the crosshead 600 to a lower
position at which the component or the material is loaded
onto the monorail system. Figure 6 (2) shows the cage 212
in a configuration in which the cage 212 has been moved to
the lower position - for example, to a position below the
crosshead 600, which is shown without the cage in Figure

6(b).

The crosshead 600 provides cage guide means, in the form
of runners 603, that run along the stage ropes 605 between
the top of the mineshaft and the top of the shaft boring
system. The crosshead 600, in effect, provides an
interface between the cage 212 and the stage ropes 605 so
that the cage 212 can be guided along the stage ropes 605
upwardly from the shaft boring system, and downwardly to
the shaft boring system. The crosshead 600 stages against
the mine shaft boring system when the cage 212 travels
between levels of the mine shaft boring system - for
example, to deliver components or materials to respective

levels of the mine shaft boring system.

The cage 212 also includes guide means, in the form of

channels 607, that guide the cage 212 along fixed guides
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within the shaft boring system. The cage 212 is therefore
guided along its entire journey: from the top of the
mineshaft to the mine shaft boring system, the cage 212 is
received within the crosshead 600 and is thereby guided
along stage ropes 605; and, from the top of the shaft
boring system, into and through the shaft boring system,
the cage 212 is provided with channels 607 that guide the
cage 212 along fixed guides. Such an arrangement is
described in greater detail in Australian patent

application AU 2013903212.

The cage 212 includes an upper, cargo cage 212a, and a
lower, personnel cage 212b. The lower personnel cage 212b
comprises walls 602 that form an enclosure and comprise an
access door 213. The cargo cage 212a is used for
transporting materials and components along the mineshaft
and within the shaft boring system. The personnel cage
212b is for transporting personnel along the mineshaft and
within the mine shaft boring system. Importantly, as shown
in Figure 6 (c), when the cage 212 is received in the
crosshead 600, only the cargo cage 212a is within the
crosshead 600. The personnel cage 212b is not contained
within the crosshead 600 and instead depends downwardly

from the crosshead 600.

The cage 212a may further include a suspension element, in
the form of a beam 609, by which components, materials or
loads may be slung or suspended in the cage 212a. When the
cage 212a arrives at the level in the mine shaft boring
system at which the component or material is to be
delivered, the beam 609 may align with the monorail system

208. When aligned, the beam 609 and monorail 208 may form

Date Regue/Date Received 2020-07-28
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a substantially continuous elongate element of a transport
system, thereby enabling a load to transition smoothly
from the beam 609 directly onto the monorail 208, and from

the monorail 208 onto the beam 609.

Figure 7 shows the cage 212 in accordance with a further
embodiment of the present invention. The cage 212,
particularly the upper cargo cage 212a, 1is receivable
within the crosshead 600. This configuraticn is shown in
Figure 6c, in which configuration the crosshead 600 with
the cage 212 is lowered into the shaft. Referring again to
Figure 7, the cage 212 comprises an auxiliary cage 604
that is positioned within the cargo cage 212z. The
auxiliary cage 604 may be used, for example to transport

prersonnel.

From the present teachings, a person skilled in the art
will appreciate that the cage and the cage holder,
presently a crosshead, may be provided in a variety of
forms and still accord with the present disclosure.
Further, the crosshead may be arranged to receive any
number of cages. Further, each cage may comprise a
plurality of separated cages regions (for example a tandem
cage or upper and lower cages 212a, and 604 in 212b as
described above) and may also only partially enclose an
interior portion. In further variations, the hoisting
system may not comprise a crosshead and the crosshead with
the cage may be replaced by any suitable type of cage that

is arranged to carry the component or the material.

From the present teachings, the person skilled in the art
will appreciate that the present system and method may

provide and use a monorail system incorporated into the
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design of the shaft boring system: specifically, the
monorail system is incorporated into the design of the
Galloway. This facilitates the installaticn of specific
services required in the formation of the shaft. The
services may be installed in or onto a lining of the
shaft. The services may comprise a pipe. The pipe may

comprise a steel pipe. The pipe may comprise a vent duct.

Although the invention has been described with reference to
particular examples, it will be appreciated by those skilled in
the art that the invention may be embodied in many other forms.
Further, the reference that is being made to International
patent publication number WO 2011/000037A1 does not
constitute an admission that this patent publication forms a part
of the common general knowledge in Australia or in any other

country.
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CLAIMS:

1. A method of moving a component or a material within
a level of a shaft boring system, the shaft boring system
being positioned within a shaft, the method comprising the
steps of:

lowering the component or the material into the
shaft and to a particular level of the shaft boring system
positioned within the shaft; thereafter

coupling the component or the material to at least
one elongated element of a transport system within the
particular level of the shaft boring system positioned
within the shaft;

while the component or the material is coupled to
the at least one elongated element of the transport
system, suspending the component or the material from the
at least one elongated element of the transport system
within the particular level of the shaft boring system;
and

while the component or the material is suspended
from the at least one elongated element of the transport
system, moving the component or the material within the
particular level of the shaft boring system within the
shaft along the transport system to a location where the
component or the material is to be decoupled from the
transport system; and

installing the component or the material at the
location within the shaft such that the component or the
material is decoupled from the transport system when the
component or the material is installed;

wherein the component is a component for the shaft
boring system or the shaft and the material is a material

for forming the shaft boring system or the shaft.
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2. The method of claim 1 wherein the step of
installing comprises installing the material or the

component into or onto a lining of the shaft.

3. The method of claim 1 or 2 wherein the step of
moving the component or the material comprises moving the
component or the material within a work stage of the shaft
boring system to an installation location of the shaft

boring system positioned within a mine shaft.

4. The method of any one of claims 1 to 3 wherein
lowering the component or the material into the shaft
comprises lowering the component or the material inside a
cage into the shaft and to the level of the shaft boring

system.

5. The method of any one of claims 1 to 4, wherein the
step of lowering the component or the material inside the
cage comprises lowering a cage holder with the cage into
the shaft to a position at which the cage holder is
stationary and then lowering the cage from the cage holder
to a position capable of allowing the component or the
material to be accessed from the particular level of the

shaft boring system.

6. The method of any one of claims 4 or 5, wherein the
cage comprises walls that at least partially enclose the

component or the material.

7. The method of any one of claims 5 to 6, wherein the

cage is one of a plurality of cages.
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8. The method of claim 7 wherein the plurality of
cages comprises at least a first cage positioned over a

second cage.

9. The method of any one of claims 4 to 8, wherein the
cage comprises a suspension element and the step of
lowering the component or the material inside a cage
comprises suspending the component or the material from
the suspension element while lowering the component or the

material inside the cage.

10. The method of claim 9, wherein lowering the
component to the particular level of the shaft boring
system comprises lowering the cage until the suspension

element aligns with the transport system.

11. The method of any one of claims 1 to 10 comprising

installing the transport system.

12. The method of any one of claims 1 to 11 wherein the

component or the material comprises a service component.

13. The method of any one of claims 1 to 12 wherein the
component or the material is capable of being used for
installation or extension of services within the shaft

boring system.

14. The method of any one of claims 1 to 13 wherein the

method is conducted during sinking of the shaft.

15. The method of any one of claims 1 to 14 wherein the
method is conducted during installation of the shaft

boring system.
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16. The method of any one of claims 1 to 15 wherein the
particular level of the shaft boring system is a work

stage below an upper deck of the shaft boring system.

17. The method of any one of claims 1 to 16 wherein the
at least one elongate element is a rail and the transport

system is a rail system.

10 18. The method of claim 17 wherein the monorail system
is arranged to move the component or the material in a
manner such that the component or the material is hanging

below a portion of the monorail system during movement.

15 19. The method of any one of claims 1 to 18 wherein the
step of suspending the component or the material from the
transport system comprises lifting the component or the
material to a height that is capable of allowing the
component or the material to move within the particular

20 level of the shaft boring system.
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Loading a component of a shaft boring system or a material for the shaft 102
boring system into aq cage of a hoisting system for lowering components or e
materials into a mine shaft to the shaft boring system.

Lowering the component or the material into the mine shaft to a level of - 104
the shaft boring system.

Suspending the component or the material from a rail system, comprising 106
coupling the component or the material to the rail system and lifting the L
component or the material.

Moving the component or the material within the work 108
stage of the shaft boring system using the rail system.
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