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(54) Mining machine filtration unit with minimised sound emission

(57) A dust filtration unit mountable at a mining ma-
chine configured to filter airborne contaminants generat-
ed by the machine. A fan unit drives an airflow through
the filtration unit as the mining machine is continuously
operative. Noise emission from the filtration unit is mini-

mised by suspending the fan unit in a floating configura-
tion via a first, second and third elastic coupling such that
the fan unit is not rigidly mounted at the machine and/or
to other components of the filtration unit.



EP 2 910 732 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of invention

[0001] The present invention relates to a dust filtration
unit mountable at a mining machine, and in particular
although not exclusively, to a mining machine having a
dust filtration unit configured to minimise transmission of
vibration forces between operative components of the
filtration unit and/or mining machine.

Background art

[0002] A variety of different methods and machines
have been developed to extract minerals and other val-
uable materials at and below the Earth’s surface. Such
machines typically operate in mines at great depths.
[0003] In order to maximise excavation and mineral
recovery efficiency, mining machines have been devel-
oped for specific purposes. Whilst some machines are
configured exclusively to cut the mineral from a deposit
or seam, other machines are configured to tunnel within
the subterranean depth to effectively create the mine and
provide passageways for the mineral cutters. In particu-
lar, mobile mining machines have emerged as successful
apparatus to both provide direct cutting at the seam and
as a means of rapid entry roadway development. Typi-
cally a mobile mining machine comprises a rotatable cut-
ting or mining head having cutting bits provided on rotat-
ing drums to contact the mineral face. The cutting head
is conventionally mounted at a moveable boom so as to
be adjustable in height relative to the mine floor. As the
cutting head is rotated and advanced into the seam, the
extracted mineral is gathered and conveyed rearwardly
by the mobile machine for stock piling and extraction from
the mine.
[0004] As will be appreciated, as the cutting bits en-
gage the mineral, such as coal, fine airborne particulate
contaminants are created which pollute the environment
surrounding the machine creating a dangerous and
harmful environment for mining personnel. Different
methods and apparatus have been developed to control
and supress such dust. One particularly successful ap-
proach involves a machine mounted filter unit that is con-
figured to capture and process the dust laden air imme-
diately behind the cutting head.
[0005] Example mining machines having dust collect-
ing or filtration units are disclosed in US 3,387,889; US
3,712,678; US 3,743,356; US 5,597,393; GB 2263294,
EP 1486642 and EP 13162808.3.
[0006] Conventional filtration units for mining ma-
chines comprise a filtration duct having a scrubber unit
and demister. An exhaust unit that comprises a fan and
a silencer is coupled to the filter duct and drives the airflow
through the scrubber and demister in an attempt to sep-
arate the air-entrained particulate contaminant and to ex-
haust a stream of purified air and collect the dust parti-
cles. Typically, the exhaust fan unit is bolted directly to

the filter duct (scrubber unit) and is additionally mounted
at the machine via direct coupling to the machine frame.
EP 1503033 and DE 10334600 both disclose the posi-
tionally adjustable mounting of a fan unit to a silencer or
other upstream component via a flexible duct to accom-
modate different sized upstream components. EP
13162806.7 discloses a mining machine in which an ex-
haust unit is elastically mounted to an upstream filter duct
that is also elastically mounted to the machine frame in
an attempt to reduce noise emission created by the ex-
haust unit. However, such a system is limited for use with
specific sizes and configurations of rear silencer that are
typically attached to the rearward end of machine frame.
Enhanced noise emission is problematic due, in part, to
the direct mounting of the rear silencer via rigid coupling
to both the upstream exhaust unit and/or the machine
frame. Accordingly what is required is a filtration unit that
is better optimised for noise reduction.

Summary of the Invention

[0007] It is an objective of the present invention to pro-
vide a filtration unit for a mining machine and in particular
a mining machine having a duct filtration unit that is con-
figured to minimise noise emission created principally by
the fan unit that drives the airflow through the filtration
unit. It is a further specific objective to minimise, as far
as possible, the transmission of vibrational forces from
the fan unit to other components of the filtration assembly
that amplify and/or contribute to the total noise emission
from the machine.
[0008] It is a further specific objective to provide a fil-
tration unit in which the component parts of the unit may
be accessed and interchanged during servicing and
maintenance procedures quickly and conveniently with-
out the need to dismantle large sections of the unit.
[0009] According to a first aspect of the present inven-
tion there is provided a dust filtration unit mountable at a
mining machine having a main frame, the unit compris-
ing: a filter duct having at least one filter to filter airborne
contaminants generated by the machine, the filter duct
having an inlet to receive an air flow containing the air-
borne contaminants and an outlet to discharge a filtered
airflow; a fan unit to drive the airflow through the filter
duct, the fan unit coupled to a region of the outlet of the
filter duct; a sound absorber unit positioned at an exhaust
end of the fan unit configured to dampened sound emis-
sion from the fan unit; characterised by: a first flexible
coupling positioned axially between the fan unit and the
sound absorber unit to inhibit the transmission of vibra-
tional forces from the fan unit to the sound absorber unit.
Preferably, the dust filtration unit comprising a second
flexible coupling positioned between the fan unit and the
frame to inhibit the transmission of vibrational forces from
the fan unit to the frame; and/or a third flexible coupling
positioned axially between the filter duct and the fan unit
to inhibit the transmission of vibrational forces from the
fan unit to the filter duct.
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[0010] Preferably, the rearward sound absorber unit is
mounted and suspended exclusively from the fan unit (or
an intermediate mounting component) and is not mount-
ed directly to or supported at the machine frame. Prefer-
ably, the sound absorber unit is cantilevered by attach-
ment to the fan unit via the first flexible coupling. Option-
ally, additional attachments may be provided between
the sound absorber unit and the fan unit to provide a
secure attachment and to avoid ’sagging’ of the sound
absorber unit. Optionally, the sound absorber unit may
be mounted at the machine frame via a further flexible
coupling.
[0011] Optionally, the third flexible coupling provides
a direct couple between the filter duct and the fan unit.
Optionally, the third flexible coupling provides an indirect
couple between the filter duct and the fan unit. Optionally,
the first flexible coupling is positioned to couple directly
the fan unit with the sound absorber. Optionally, the first
flexible coupling provides an indirect couple between the
fan unit and the sound absorber. Optionally, the second
flexible coupling is positioned to mount the fan unit at the
frame either directly or indirectly.
[0012] Optionally, the fan unit is encased and mounted
within an isolation box or cover. The isolation box is
formed as a casing for the fan unit and is mounted to the
machine frame. A cut-out or opening or hole can be
formed on the wall of the isolation box, through which the
isolation box is coupled/connected to the filter duct or the
sound absorber respectively. Advantageously the isola-
tion box is able to prevent/block noise transmitting
through the air to outside of the isolation box. Optionally,
the fan unit is suspended within the isolation box via the
first, second and third flexible couplings. That is, the first
and third flexible couplings are positioned axially at either
end of the fan unit and attach the fan unit to opposite
respective ends of the isolation box. Optionally, the sec-
ond flexible coupling provides a couple between a radially
outer region of the fan unit and a region e.g., a side, roof
or base, of the isolation box that extends between the
two opposed ends to which are attached the respective
first and third flexible couplings. The mounting of the fan
unit within the isolation box is advantageous to allow rapid
and convenient interchange of the fan unit by removing
and reinstalling the isolation box as a complete unit.
[0013] Optionally, the filtration unit further comprises
sound absorbing material positioned between the isola-
tion box (that encases the fan unit) and the fan unit. The
sound absorbing material may extend completely or par-
tially around the fan unit. Optionally, the sound absorbing
material may be provided in sections so as to be conven-
iently removed and interchanged as necessary.
[0014] Optionally, the isolation box is rigidly mounted
to the machine frame. Optionally, the isolation box may
be mounted at the machine frame via a further flexible
coupling.
[0015] Reference within this specification to a first, sec-
ond and third flexible coupling encompass a coupling
configured to deform elastically and to return to its original

shape and configuration. These terms also encompass
a coupling having sound absorbing characteristics. The
present couplings refer to an interconnecting member
that is more flexible than the components between which
it is positioned, in the present specification such compo-
nents are typically metal (steel) whilst the present cou-
plings are typically formed from a second and different
material to these adjacent components. Preferably, the
first, second and third flexible couplings comprise a re-
siliently deformable material. Preferably, the couplings
comprise a rubber, an elastomeric, a polymeric or other
material having a non-rigid physical and mechanical
property and being less hard than the steel components
between which the couplings are positioned.
[0016] Optionally, an internal volume of the sound ab-
sorber unit is substantially equal to or greater than an
internal volume of the fan unit. The present configuration
to isolate in a ’floating’ mounting position the fan unit at
the machine, is advantageous to isolate the vibration of
the fan unit during use such that these vibrations do not
propagate to the other components of the filtration unit
at the machine and in particular to the rear sound ab-
sorber. The present coupling arrangement is particularly
advantageous where the sound absorber comprises an
appreciably large volume being equal to or greater than
the volume of the fan unit that would otherwise act to
amplify sound emission from the fan unit. Reference with-
in the specification to the ’fan unit’ encompasses alter-
native terms such as exhaust unit, ventilator, airflow drive
unit and the like. The reference to fan unit encompasses
an assembly that comprises an outer shell or drum that
mounts an inner hydraulic drive motor, fan blades (or
wheels) and additional components such as nose and
tail cones. Preferably, the fan unit is an axial exhaust unit
in which blades rotate around the axis of the airflow.
[0017] Optionally, the filtration unit comprises a plural-
ity of air flow directing vanes housed internally within the
sound absorber unit and extending in a lengthwise direc-
tion between an inlet and an outlet of the sound absorber
unit; wherein each vane comprises a curved or bent re-
gion along its length configured to absorb sound as the
air flows through the sound absorber unit. The vanes are
advantageous to both control and direct the flow of air
from the filtration unit and to absorb sound and reduce
noise emission as the airflow is exhausted from the fil-
tration unit. The vanes also act to direct the airflow along
a predetermined exhaust path that may be advantageous
for health and safety with regard to personnel occupying
the space behind the mining machine.
[0018] Preferably, each vane comprises a forward end
and a rearward end and a thickness of each vane per-
pendicular to a length of each vane is non-uniform be-
tween the forward and rearward end. Preferably, a thick-
ness of each vane between the forward and rearward
ends increases to maximum and then decreases. Pref-
erably, each vane comprises a generally hump-shaped
profile between the forward and rearward ends. The in-
ventors have identified that a variable thickness along
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the axial length of each vane significantly reduces sound
emission by absorbing noise at a range of different fre-
quencies. This is due, in part, to the curved configuration
of each vane in combination with the variable thickness
to provide a hump-shaped profile in which a middle or
central region (in the axial direction) of each vane com-
prises a thickness that is greater than a corresponding
thickness at the axially forward and rearward ends.
[0019] Preferably, a region of the filter duct comprises
air flow directing blades extending generally in a length-
wise direction between the inlet and outlet of the filter
duct. Preferably, each blade comprises a forward end
and a rearward end and a thickness of each blade per-
pendicular to a length between the forward and rearward
ends decreases from a forward region at the forward end
to a rearward region at the rearward end. Optionally, the
filtration unit comprises two blades positioned above and
below one another. Mounting blades within the filter duct
upstream of the fan unit is advantageous to control and
selectively configure the airflow speed, pressure and di-
rection within the filter duct and in particular how this air
is then drawn into the fan unit. In particular, the blades
may be configured to partition the airflow within the outlet
end of the filter duct into regions of airflow having different
pressure and/or velocity. Such configurations may be ad-
vantageous to optimise the airflow path as it is drawn into
the fan unit to direct the airflow over the centrally posi-
tioned fan motor so as to reduce turbulence and accord-
ingly reduce noise emission.
[0020] The blades are also advantageous in combina-
tion with one or a plurality of pressure transmitters or
sensors configured to capture a static pressure at one or
a plurality of regions within the filter duct in the vicinity of
the blades. Advantageously, measuring a plurality of stat-
ic pressures at different regions within the filtration duct
enables the determination of a pressure drop within such
regions so as to determine the airflow and allow both
manual and automatic control. For example, the airflow,
based on the pressure sensor readings may be optimised
to reduce or mitigate damage to components of the fil-
tration units and to affect dust concentrations within the
unit. Optionally, the filtration unit comprises at least two
sensor mounted at a region of the blades to monitor any
one of a combination of: air pressure within the filter duct;
air flow velocity within the duct; air flow velocity between
the blades; air pressure at a region between the blades;
air pressure at a region above or below the spaced-apart
blades to anable the determination of an air flow through
the unit. Preferably, a plurality of static pressure sensors
are mounted and positioned between the upper and low-
er blades.
[0021] Optionally, each vane and/or each blade is coat-
ed with a sound absorbing material. Optionally, each
vane and/or each blade comprises a composite structure
optionally having an internal skeleton (or frame), a sound
absorbing material supported on the skeleton and an out-
er skin. Optionally, the outer skin comprises a perforated
material.

[0022] Preferably, the first and third flexible couplings
are generally tubular and the fan unit, the sound absorber
unit and the first and third flexible couplings are mounted
to be aligned substantially coaxially. Such a configuration
is advantageous to maintain the axial airflow through the
filtration unit, to reduce turbulence and minimise noise
emission. Axial positioning of the first and third couplings
is further advantageous to minimise the overall size of
the filtration unit so as to provide a compact construction
which is advantageous for installation on mining ma-
chines.
[0023] Optionally, and according to the preferred spe-
cific implementation, the fan unit comprises a fan body
mounted internally within the fan unit, the fan body mount-
ing a plurality of fan blades and comprising a domed or
conical nose at a forward end and a domed or conical
tail at an opposite rearward end. The nose and tail may
be conical, frusto-conical, part spherical or hemi-spher-
ical. Optionally, the nose and tail may be dish- or bowl-
shaped and comprise a continuously curved external sur-
face. Such an arrangement is advantageous to direct the
airflow over the central fan body whilst minimising airflow
turbulence and noise emission.
[0024] According to a further aspect of the present in-
vention there is provided a mining machine comprising:
a main frame; a movable boom pivotally attached to the
main frame and mounting a cutting head at or towards
one end of the boom; and a filtration unit as claimed here-
in.
[0025] According to a further aspect of the present in-
vention there is provided a dust filtration unit mountable
at a mining machine having a main frame, the unit com-
prising: a filter duct having at least one filter to filter air-
borne contaminants generated by the machine, the filter
duct having an inlet to receive an air flow containing the
airborne contaminants and an outlet to discharge a fil-
tered airflow; a fan unit to drive the airflow through the
filter duct; a sound absorber unit positioned at an exhaust
end of the fan unit configured to dampened sound emis-
sion from the fan unit; wherein a region of the filter duct
comprises air flow directing blades extending generally
in a lengthwise direction between the inlet and outlet of
the duct; and at least one sensor mounted at a region of
the blades to monitor any one of a combination of: air
pressure within the filter duct; air flow velocity within the
duct; air flow velocity between the blades; air pressure
at a region between the blades; air pressure at a region
above or below the blades.

Brief description of drawings

[0026] A specific implementation of the present inven-
tion will now be described, by way of example only, and
with reference to the accompanying drawings in which:

Figure 1 is an external perspective view of a contin-
uous mining machine configured for mineral cutting
having an airflow filtration unit to filter the dust laden

5 6 



EP 2 910 732 A1

5

5

10

15

20

25

30

35

40

45

50

55

air at a position immediately behind a cutting head
according to a specific implementation of the present
invention;

Figure 2 is an external perspective view of the filtra-
tion unit of figure 1;

Figure 3 is an external perspective view of a fan unit
of the filtration unit of figure 2 with selected parts of
the filtration unit removed for illustrative purposes;

Figure 4 is a further external perspective view of the
fan unit of figure 3 from an opposite side with selected
parts of the filtration unit removed for illustrative pur-
poses;

Figure 5 is a further external perspective view of the
central region of the filtration unit of figure 2 with se-
lected parts of the filtration unit removed for illustra-
tive purposes;

Figure 6 is a perspective cross sectional view along
the length of the filtration unit of figure 2;

Figure 7 is a rear perspective view of the filtration
unit of figure 2 with selected components removed
for illustrative purposed;

Figure 8 is a further cross sectional perspective view
from above of the filtration unit of figure 2;

Figure 9 is a magnified cross sectional perspective
view from above of the rear sound absorber unit of
the filtration unit of figure 2.

Detailed description of preferred embodiment of the in-
vention

[0027] The present filtration unit is described with ref-
erence to a preferred embodiment by way of example
mounted upon a continuous miner being an electrically
powered, track mounted mining machine optimised to
cut mineral from a mineral deposit. As will be appreciated,
the present filtration unit may be mounted at a variety of
different mining machines not restricted to continuous
miners.
[0028] Referring to figure 1, a mining machine 100
comprises a main frame 101 that provides support for an
undercarriage or chassis 113 that supports a pair of end-
less tracks 110 for propelling the machine 100 over the
ground within a mine. Main frame 101 comprises a gen-
erally forward end 102 in a generally rearward end 103.
A conveyor 104 extends substantially from forward end
102 to rearward end 103 and is adapted to carry material
dislodged from the cutting face for subsequent discharge
and stock piling at a remote location. A movable boom
105 is pivotally mounted at one end 107 to main frame
101 and comprises a second end 106 mounting a cutting

head indicated generally by reference 108. Cutting head
108 comprises a plurality of rotatable drums that mount
cutting bits 109 being specifically adapted to cut into and
dislodge the mineral material. Boom 105 and in particular
cutting head 108 is configured to be raised and lowered
relative to frame 101 and endless tracks 110 to enable
machine 100 to cut the mineral face over a varying height
range above the ground of a mine tunnel. The cut material
is gathered by a gathering head 111 and is then fed and
transferred to conveyor 104.
[0029] To inhibit permeation of fine dust particles from
the mineral face created by the cutting action of bits 109
that would otherwise pollute the air surrounding the min-
ing machine 100, machine 100 comprises a dust filtration
unit indicated generally by reference 112. Filtration unit
112 comprises a series of ducts into which is drawn the
contaminant-laden air for filtration and collection of the
entrained dust particles. Filtration unit 112 comprises a
forward inlet end 114 and a rearward exhaust end 115
orientated at or towards the respective forward and rear-
ward ends 102, 103 of machine 100. Filtration unit 112
is mounted substantially centrally on the machine 100
between ends 102, 103 and generally above tracks 110.
[0030] Referring to figures 2 and 3, filtration unit 112
comprises three primary components including a fan unit
indicated generally by reference 200, a filter duct indicat-
ed generally by a reference 201 and a sound absorber
indicated generally by reference 202. The fan unit 200 is
positioned axially between the forward duct 201 and the
rearward sound absorber 202.
[0031] Referring to figure 6, duct 201 houses a con-
ventional scrubber unit 611 positioned upstream of a plu-
rality of demister units 608 that effectively wet the con-
taminated airflow and then to separate the moistened
airstream from the entrained dust particles. An inlet sec-
tion 204 of duct 201 comprises an inlet opening 212 to
receive the dust laden airflow immediately behind the
cutting head 108. Inlet 212 comprises a pre-filter screen
205 formed from a mesh-like grid. An exhaust section
203 of duct 201 comprises a corresponding outlet 612
provided in fluid communication with the fan unit 200 such
that the unit 200 is configured to draw-in air through inlet
212 and outlet 612. Filtration unit 112 is mounted at ma-
chine 100 via rigid mounts 206, 207 positioned respec-
tively at filter duct 201 and a region in close proximity to
fan unit 200.
[0032] Referring to figures 2 and 3 fan unit 200 is
housed within an isolation box indicated generally by ref-
erence 209. Box 209 comprises a front and rear plate
306, 312 respectively, a roof and base plate 211, 317
respectively and a pair of side plates 210 that collectively
define an internal cavity within which is housed fan unit
200. Front plate 306 is connected to a rearward part 307
of duct 201 whilst rearward plate 312 is connected to a
forward part 316 of sound absorber 202. In particular
front plate 306 is hingebly mounted to duct part 307 via
a pair of hinges 313 so as to allow the entire fan unit 200
and isolation box 209 to hinge outwardly from the outlet
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end of duct 201 so as to expose duct outlet 612. Similarly,
the rearward sound absorber 202 comprises a mount
plate 314 that is hingebly mounted to isolation box rear
plate 312 by a pair of hinges 315. Accordingly, the sound
absorber 202 may be hinged laterally outward relative to
isolation box 209 to expose the internal chamber of fan
unit 200. Hinges 315 are isolated via locking bolts 309
that releasably couple sound absorber mount plate 314
and rear isolation box plate 312. Corresponding locking
bolts are also provided between forward box plate 306
and duct part 307. Such bolts 309 may be conveniently
removed to allow the various components 202, 200 to
then hinge laterally outward from the central axis extend-
ing through filtration unit 112.
[0033] Fan unit 200 comprises a generally cylindrical
drum-shaped housing 300 having radially extending con-
nection flange 303 at an axially forward end and a cor-
responding flange 303 at an axially rearward end. Each
annular flange 303 is secured to a corresponding annular
flange 304 of a respective axially forward flexible coupling
301 and an identical axially rearward flexible coupling
302. Each flexible coupling 301, 302 is formed from an
elastomeric material and comprises a corresponding
connecting flange 305 attached respectively to forward
and rearward plates 306, 312. According to the specific
implementation, a geometry of housing 300 and flexible
couplings 301, 302 are substantially equal so as to be
aligned coaxially to define an elongate drum-like assem-
bly mounted internally within isolation box 209. In partic-
ular, housing 300 is suspended in ’floating’ coupled re-
lationship between the flexible couplings 301, 302 such
that housing 300 is not rigidly mounted to isolation box
209, rigid mount 207 and/or machine frame 101.
[0034] Fan unit 200 and in particular housing 300 is
supported further by an additional elastomeric coupling
319 in a form of plurality of elastically compressible an-
nular bushings. Each bushing 319 is mounted at a lower
end at a base mount 320 that is rigidly connected to base
plate 317. An upper end of each bushing 319 is connect-
ed to a wing plate 318 that projects laterally from a lower
region of housing 300 a short distance above base plate
317. Accordingly, housing 300 and in particular fan unit
200 is suspended in the floating coupled relationship
within the isolation box 209 via elastically deformable
couplings 301, 302 and 319. That is, housing 300 and
the internal components within the fan unit (identified be-
low) are mounted and supported exclusively via the flex-
ible couplings 301, 302, 319. According to the specific
implementation, fan unit 200 and in particular housing
300 is elastically suspended within the isolation box 209
which is then in turn coupled to the forward duct 201 and
the rearward sound absorber 202. According to further
specific implementations, axial couplings 301, 302 may
be coupled directly to the duct 201 and sound absorber
202 via flanges 305 or similar. However, the present im-
plementation is advantageous to allow the entire fan unit
200 to be conveniently removed and reinstalled at ma-
chine 100. Additionally, the hinge mountings of the fan

unit 200 at duct 201 and the rear sound absorber 202 at
isolation box 209 facilitates maintenance and repair of
the internal components within the filtration unit 112 as
access may be gained to the internal components without
having to decouple completely the various components
201, 200 and 202.
[0035] Isolation box 209 is specifically adapted at base
plate 317 to receive hose ends 321 that supply hydraulic
fluid to the fan motor accommodated within housing 300.
The hoses and/or hose ends 321 may be flexible so as
to be compatible with the flexible suspension of the hous-
ing 300 within the filtration unit 112.
[0036] Referring to figure 4 noise emission from fan
unit 200 is further suppressed via the surround mounting
of a plurality of sound absorption blocks 400. Each block
400 comprises a generally wedge-shaped profile that is
accommodated in the cavity region between fan housing
300 and the internal surfaces of isolation box 209. Han-
dles 402 may be provided at each block 400 to allow
convenient removal and installation. Blocks 400 are con-
veniently wedged in position to surround the housing 300
and may be accessed by removal of side and roof panels
210, 211.
[0037] Referring to figures 5 and 6, duct exhaust sec-
tion 203 comprises an upper airflow directing blade 500
and a lower airflow directing blade 501. Blades 500, 501
are separated by a distance approximately equal to a
width of each blade 500, 501 extending between the side
panels that define duct section 203. Each blade 500, 501
comprises a leading edge 504 orientated towards duct
inlet 212 and a trailing edge 505 orientated towards outlet
612. Each blade 500, 501 is curved along its length be-
tween ends 504, 505. The curvature is convex in the up-
ward direction such that leading end 504 is lower than
trailing end 505. Air flows above, below and between
blades 500, 501 in contact with an upward 606 and a
downward 607 facing surface of each blade 500, 501.
Additionally, each blade comprises a multi-component
composition having an internal skeleton 507 formed from
a sheet material surrounded by a sound absorbing ma-
terial 506. Each blade 500, 501 further comprises an ex-
ternal skin of perforated sheet like material. Blades 500,
501 acts to direct and control the airflow path through
duct exhaust section 203 and to absorb sound as the
airflow passes above, below and between the pair of ver-
tically separated blades 500, 501.
[0038] A first pressure sensor 502 and a second pres-
sure sensor 503 are positioned at a region between
blades 500, 501 in a vertical direction where the rearward
sensor 503 is positioned slightly higher than the forward
sensor 502. Each sensor 502, 501 is connected to a con-
trol and transmitter unit 322 mounted within isolation box
209. Suitable cabling 323 extends to couple sensors 502,
503 to control unit 322. Sensors 502, 503 are configured
to capture static pressure data which may then be used
to calculate airflow based on the pressure drop between
sensors 502 and 503.
[0039] Fan unit 200 comprises a hollow fan body 600
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that houses an internal hydraulic motor 601. An axel 613
extends rearwardly from motor 601 to mount a fan wheel
comprising a plurality of fan blades (not shown) that ex-
tend radially between fan body 600 and the internal sur-
face of fan housing 300. Fan body 600 comprises a nose
cone 602 having a generally semi-spherical configuration
that acts to control and guide the airflow axially past body
600. A set of fan static wings (not shown) are mounted
immediately downstream of fan blades. The rotatably
mounted fan wheel is mounted at housing region 604
and the static wings are mounted at housing region 605.
A conical tail section 603 projects rearwardly from the
static wings mounted at region 605 so as to enhance the
aerodynamics of the fan body 600 as the flow of air is
exhausted into the sound absorber 202. According to the
specific implementation, conical tail 603 extends axially
from the rearward end of fan unit 200 and into the internal
chamber of sound absorber 202.
[0040] Sound absorber 202 is generally hollow and is
defined by a roof plate 614, a base plate 615 and a pair
of opposed sidewalls 806. A plurality of airflow directing
vanes 609 are accommodated within absorber 202 to
extend lengthwise between an inlet and outlet of the ab-
sorber 202. In particular, and referring to figures 8 and
9, each vane 609 is curved along its length (in a direction
of the absorber inlet and outlet) with each vane 609 ex-
tending in a vertical direction between the roof and base
plates 614, 615. A plurality of exhaust baffles 610 are
positioned between each vane 609 and the sidewalls 806
so as to direct and control the exhaust airflow from outlet
213.
[0041] Referring to figures 8 and 9 each vane 609 com-
prises a thickness in a direction between walls 806 that
is tapered to increase from a leading end 800 to reach a
maximum and then to decrease towards a trailing end
801. The variable thickness of each vane 609 along its
length is configured to assist with directing the airflow
within absorber 202 and to specifically absorb sound of
different frequencies. According to the specific imple-
mentation, three blades are suspended between side-
walls 806 and are spaced apart substantially evenly in a
widthwise direction between walls 806. Each vane 609
is generally thicker (in the widthwise direction) at an ax-
ially forward half closest to leading end 800 than a cor-
responding rearward half. Additionally, two of the vanes
609 comprise generally planar rearward sections posi-
tioned closest to trailing ends 801. Each sidewall 806
comprises a curved internal shape profile matching the
curved shaped profile of the adjacent vane 609.
[0042] Each vane 609 comprises a modular construc-
tion having an internal support 804 in the form of a sheet
like plate. Plate 804 is surrounded by a sound absorbing
material 805 which is in turn coated by an outer skin or
layer 802, 803. Layer 802, 803 is preferably perforated
to further enhance the sound absorbing characteristic of
each vane 609.
[0043] To further enhance the sound absorbing char-
acteristic of the filtration unit 112, the internal facing sur-

faces of filter duct 201 and sound absorber 202 are coat-
ed with a sound absorbing material such as a perforated
sheet like material.

Claims

1. A dust filtration unit (112) mountable at a mining ma-
chine (100) having a main frame (101), the unit (112)
comprising:

a filter duct (201) having at least one filter (608)
to filter airborne contaminants generated by the
machine (100), the filter duct (201) having an
inlet (212) to receive an air flow containing the
airborne contaminants and an outlet (612) to dis-
charge a filtered airflow;
a fan unit (200) to drive the airflow through the
filter duct (201), the fan unit (200) coupled to a
region of the outlet (612) of the filter duct (201);
a sound absorber unit (202) positioned at an ex-
haust end of the fan unit (200) configured to
dampened sound emission from the fan unit
(200);
characterised by:

a first flexible coupling (302) positioned ax-
ially between the fan unit (200) and the
sound absorber unit (202) to inhibit the
transmission of vibrational forces from the
fan unit (200) to the sound absorber unit
(202).

2. The unit as claimed in claim 1 comprising a second
flexible coupling (319) positioned between the fan
unit (200) and the frame (101) to inhibit the trans-
mission of vibrational forces from the fan unit (200)
to the frame (101); and/or
a third flexible coupling (301) positioned axially be-
tween the filter duct (201) and the fan unit (200) to
inhibit the transmission of vibrational forces from the
fan unit (200) to the filter duct (201).

3. The unit as claimed in claim 1 or 2 wherein an internal
volume of the sound absorber unit (202) is substan-
tially equal to or greater than an internal volume of
the fan unit (200).

4. The unit as claimed in any one of claims 1 to 3 com-
prising a plurality of air flow directing vanes (609)
housed internally within the sound absorber unit
(202) and extending in a lengthwise direction be-
tween an inlet (616) and an outlet (213) of the sound
absorber unit (202);
wherein each vane (609) comprises a curved or bent
region along its length configured to absorb sound
as the air flows through the sound absorber unit
(202).
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5. The unit as claimed in claim 4 wherein each vane
(609) comprises a forward end (800) and a rearward
end (801) and a thickness of each vane (609) per-
pendicular to a length of each vane (609) is non-
uniform between the forward (800) and rearward
(801) end.

6. The unit as claimed in claim 5 wherein a thickness
of each vane (609) between the forward (800) and
rearward (801) ends increases to maximum and then
decreases.

7. The unit as claimed in any preceding claim wherein
a region of the filter duct (201) comprises air flow
directing blades (500, 501) extending generally in a
lengthwise direction between the inlet (212) and out-
let (612) of the filter duct (201).

8. The unit as claimed in claim 7 wherein each blade
(500, 501) comprises a forward end (504) and a rear-
ward end (505) and a thickness of each blade (500,
501) perpendicular to a length between the forward
(504) and rearward (505) ends decreases from a for-
ward region at the forward end (504) to a rearward
region at the rearward end (505).

9. The unit as claimed in any one of claims 4 to 8 where-
in each vane (609) and/or each blade (500, 501) is
coated with a sound absorbing material.

10. The unit as claimed in any preceding claim wherein
the first (302) and third (301) flexible couplings are
generally tubular and the fan unit (200), the sound
absorber unit (202) and the first (302) and third (301)
flexible couplings are mounted to be aligned sub-
stantially coaxially.

11. The unit as claimed in any preceding claim wherein
the first (302), second (319) and/or third (301) flexible
couplings comprise a resiliently deformable material.

12. The unit as claimed in any preceding claim wherein
the fan unit (200) comprises a fan body (600) mount-
ed internally within the fan unit (200), the fan body
(600) mounting a plurality of fan blades and compris-
ing a domed or conical nose (602) at a forward end
and a domed or conical tail (603) at an opposite rear-
ward end.

13. The unit as claimed in any one of claims 7 to 8 com-
prising at least two pressure sensors (502, 503)
mounted at or at a region of the blades (500, 501)
to monitor any one of a combination of:

• air pressure within the filter duct (201)
• air pressure at a region between the blades
(500, 501)
• air pressure at a region above or below the

blades (500, 501); to determine an airflow
through the unit.

14. The unit as claimed in any preceding claim compris-
ing an isolation box (209) that is formed as a casing
for the fan unit (200) and is mounted to the frame
(101).

15. A mining machine (100) comprising:

a main frame (101);
a movable boom (105) pivotally attached to the
main frame (101) and mounting a cutting head
(108) at or towards one end (106) of the boom
(105); and
a filtration unit (112) as claimed in any preceding
claim.
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