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Figure 1

(57) Abstract: The present invention concerns an air filter cleaning device comprising a rotating stage on which an air filter to be
cleaned is seated and rotated about its central axis; and an inner outlet head configured to extend through a central opening of the

rotating stage and be vertically moveable between a lower position and an upper position at least parallel to the central axis of the air

filter, said outlet head having at least one gas outlet for discharging pressurised air outwardly through at least one wall of the air filter
for dislodging contaminants; an outer vacuum head located externally to the air filter for suctioning the contaminants dislodged from

about 1,500mm above a support surface for the cleaning device.

the air filter by the inner outlet head wherein the inner outlet head is further configured such that the lower position is located less than
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AN AIR FILTER CLEANING DEVICE AND PARTS AND METHODS OF USE THEREOF

TECHNICAL FIELD

[0001] The present invention relates to an air filter cleaning device and parts and methods

of use thereof.

BACKGROUND

[0002] Modern air filter cleaning is a vital and key component in the economic cost of
running any machinery. Typically, air filters are expensive to replace. Moreover, unclean or

defective air filters can result in a reduction in fuel efficiency and possibly engine failure.

[0003] Air filters can either be wet cleaned or dry cleaned. Wet cleaning involves
immersion of the dirty air filter in a detergent bath to dissolve contaminants whereas dry

cleaning involves the use of pressurised air to dislodge contaminants from the dirty air filter.

[0004] A typical dry air filter cleaning device comprises: a rotating stage on which a dirty
air filter is seated and rotated about its central axis; at least one inner nozzle head having at least
one nozzle for discharging pressurised air outwardly through a wall of the air filter for
dislodging contaminants; and a vacuum head to suction contaminants dislodged by the
pressurised air. The inner nozzle head is generally operably coupled to a hydraulic or
pneumatic ram and is vertically moveable along the central axis of the air filter. The rotating
stage and the inner outlet head are typically arranged at a minimum height of about about

1,500mm above a support surface for the device.

[0005] A problem with dry air filter cleaning devices as described above is that an operator
is required to lift each air filter a minimum of at least about 1,500mm to seat the air filter atop
the rotating stage. Although this may not be too difficult as a once-off, it quickly becomes
labour-intensive and a source of potential injury when each air filter weighs on average about

22 kilograms and about 70 such air filters may be cleaned each day.

[0006] It will be clearly understood that, if a prior art publication is referred to herein, this
reference does not constitute an admission that the publication forms part of the common

general knowledge in the art in Australia or in any other country.
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OBJECT OF THE INVENTION

[0007] There is a need for a device which solves, or at least ameliorates the aforementioned
problems. Accordingly, the object of the present invention is to provide a bucket which is more
versatile than currently available air filter cleaning devices which may at least partially
overcome at least one of the abovementioned disadvantages or provide the consumer with a

useful or commercial choice.
SUMMARY OF INVENTION

[0008] With the foregoing in view, the present invention in one form, resides broadly in an
air filter cleaning device comprising:

a rotating stage on which an air filter to be cleaned is seated and rotated about its
central axis, said rotating stage comprising a central opening;

an inner outlet head configured to extend through the central opening of the rotating
stage and be vertically moveable between a lower position and an upper position at least
parallel to the central axis of the air filter seated atop the rotating stage, said inner outlet head
having at least one gas outlet for discharging pressurised gas outwardly through at least one
wall of the air filter for dislodging contaminants; and

an outer vacuum head located externally to the air filter to suction the contaminants
dislodged from the air filter by the inner outlet head,

wherein said inner outlet head, when in the lower position, is configured to be

located less than about 1,500mm above a support surface for the air filter cleaning device.

[0009] In the present specification and claims (if any), the word “comprising” and its
derivatives comprising “comprises” and “comprise” comprise each of the stated integers but

does not exclude the inclusion of one or more further integers.

[0010] For the purposes of the specification, the term “air filter’ means a device composed
of fibrous materials which removes solid particulates such as dust, pollen, mould, and bacteria
from the air and may include vehicle filters, such as those used in air boxes or exhaust systems
(such as diesel particulate filter (DPF)), or industrial filters, such as heating, ventilation, and air

conditioning (HVAC) units.

[0011] According to a second aspect of the present invention, there is provided an inner

outlet head for use or when used with the air filter cleaning device of the first aspect, said inner
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outlet head configured to extend through a central opening of a rotating stage of the air filter
cleaning device and be vertically moveable between a lower position and an upper position at
least parallel to a central axis of a air filter seated atop the rotating stage, said inner outlet head
having at least one gas outlet for discharging pressurised gas outwardly through at least one
wall of the air filter for dislodging contaminants, said inner outlet head further configured to be
located less than about 1,500mm above a support surface for the air filter cleaning device when

in the lower position.

[0012] Advantageously, the air filter cleaning device of the present invention by providing
the rotating stage and the inner nozzle head, when in the lower position, at a height of less than
about 1,500mm, greatly improves the usability of the cleaning device over existing air filter
cleaning devices. By having a height of less than about 1,500mm, an operator is not required to
lift each dirty air filter as greater distance as with existing air filter cleaning devices thereby
making the cleaning process less labour intensive. This is particularly important when each
dirty air filter weighs, on average, about 22kg and about 70 dirty air filters may be cleaned each
day. Moreover, by making the process less labour intensive, the cleaning device of the present
invention provides a safer alternative to existing air filter cleaning devices by reducing an

operator’s risk of injury.

[0013] Preferably, the air filter to be cleaned is a cylindrical air filter, which, in use,
generally forms part of a unit called an air cleaner for preventing abrasive particulate matter

from entering an engine’s cylinders.

[0014] Each air filter may typically comprise at least one filter media selected from paper,
foam, cotton, stainless steel mesh or any combination thereof. The filter media may be
arranged in a tubular shape having at least one inner sidewall and at least one opposed outer

sidewall.

[0015] Generally, each air filter may comprise opposed annular shaped end members
located at each end of the at least one filter media. Each end member may further comprise one
or more gaskets to assist in fitting and sealing the air filter in place in the air cleaner of an

engine.

[0016] The air filter cleaning device of the present invention may be of any suitable size,

shape and construction and may be formed from any suitable material or materials.
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[0017] The air filter cleaning device may preferably comprise a frame. The frame may be
of any suitable size, shape and construction and may typically serve as a platform for

supporting one or more components of the device.

[0018] Generally, the frame may be formed from metal and may be formed from a plurality
of frame members joined together. Each frame member may have an elongate shape. The

frame members may be linear, curved or a combination thereof.

[0019] Typically, the frame may comprise at least three vertically extending frame

members joined together by a plurality of horizontally extending frame members.

[0020] The frame members may be of tubular or solid construction, typically tubular with a
substantially square-shaped cross-section.  Generally, the various frame members are

permanently joined together using conventional welding techniques.

[0021] In some embodiments, a lower end of each vertically extending frame member may
be configured to rest on a support surface (such as, e.g., a floor) and support the frame in an
erect position. In some such embodiments, a rubber or plastic foot may be associated with the

lower end of each vertically extending frame member for resting on the support surface.

[0022] In yet other embodiments, one or more horizontally extending frame members may
extend between the lower ends of the vertically extending frame members and a support surface
facing wall of each of the one or more horizontally extending frame members may rest on the

support surface to support the frame in an erect position.

[0023] The rotating stage may be of any suitable size, shape and construction for
supporting an air filter and rotating about a central axis of rotation. Likewise, the rotating stage

may be formed from any suitable material or materials.

[0024] Generally, the rotating stage may be formed from a metal and/or plastic material or
materials and may have a rectangular, square, polygonal, oval or circular shape, preferably

circular.

[0025] Typically, the rotating stage may be substantially disc-shaped. The rotating stage
may have two opposed surfaces comprising an upper surface and an opposed lower surface.
The opposed surfaces may be substantially parallel to one another and be interconnected by at

least one side edge.
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[0026] As indicated above, the rotating stage comprises a central opening. The central
opening may be of any suitable size and shape to allow the inner outlet head to extend through
the opening. The central opening may typically be defined in a central portion of the rotating

stage, preferably the central opening may co-align with the axis of rotation of the rotating stage.

[0027] Generally, the rotating stage may be rotatably coupled to the frame such that it may
rotate about its axis of rotation in a substantially horizontal plane. The rotating stage may be

rotatably coupled to the frame of the device in any suitable way.

[0028] For example, the rotating stage may comprise an upper portion and a lower portion.
The lower portion may be configured to be fastened to a part of the frame of the device, either
directly or indirectly. The upper portion, comprising the two opposed surfaces and the at least
one side edge, may be configured to be rotatable relative to the lower portion. For example, the
portions may be rotatably coupled by axially overlapping coupling parts coupled together by an
outer sleeve or by a retaining portion of one coupling part received and retained in the other

coupling part.

[0029] In some embodiments, the lower portion of the rotating stage may be fastened to
one or more of the horizontally extending frame members of the frame of the device. The
lower portion may be fastened to the one or more of the horizontally extending frame members
of the frame by one or more fasteners, such as, e.g., one or more mechanical fasteners and/or

one or more chemical fasteners.

[0030] For example, in one such embodiment, the lower portion of the rotating stage may
be fastened to the one or more horizontally extending frame members by one or more chemical
fasteners. For example, the one or more chemical fasteners comprising a wet adhesive, a dry
adhesive and/or double-sided adhesive tape may extend between an upper portion or part of the
one or more of the horizontally extending frame members and an underside of the lower portion

of the rotating stage.

[0031] In another such embodiment, the lower portion of the rotating stage may be fastened
to the one or more horizontally extending frame members by one or more mechanical fasteners.
For example, one or more threaded fasteners may extend through respective openings defined
in the lower portion of the rotating stage and within openings defined in the one or more

horizontally extending frame members.
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[0032] In other embodiments, the rotating stage may be rotatably coupled to a panel
supported by the frame. In one such embodiment, the rotating stage may be rotatably coupled
to a panel fastened atop one or more horizontally extending frame members with one or more

fasteners as described above.

[0033] The rotating stage may be coupled to the frame at any suitable height above the
support surface. Generally, however, the rotating stage may be coupled to the frame at a height
that corresponds with a height of the inner outlet head when in the lower position. As such, the
rotating stage may typically be located at a height less than about 1,500mm above the support

surface.

[0034] For example, the rotating stage may be located at a height less than 1,475mm, less
than 1,450mm, less than 1,425mm, less than 1,400mm, less than 1,375mm, less than 1,350mm,
less than 1,325mm, less than 1,300mm, less than 1,275mm, less than 1,250mm, less than
1,225mm, less than 1,200mm, less than 1,175mm, less than 1,150mm, less than 1,125mm, less
than 1,100mm, less than 1,075mm, less than 1,050mm, less than 1,025mm, less than 1,000mm,
less than 975mm, less than 950mm, less than 925mm, less than 900mm, less than 875mm, less
than 850mm, less than 825mm, less than 800mm, less than 775mm, less than 750mm, less than
725mm, less than 700mm, less than 675mm, less than 650mm, less than 625mm, less than
600mm, less than 575mm, less than 550mm, less than 525mm, less than 500mm, less than
475mm, less than 450mm, less than 425mm, less than 400mm, less than 375mm, less than

350mm, less than 325mm or less than 300mm above the support surface.

[0035] The rotating stage may be manually rotated about its axis of rotation or rotation may
be driven, preferably the latter. In preferred embodiments, rotation of the rotating stage may be
driven by a drive motor operably coupled to the frame and the rotating stage, preferably an
electric drive motor. However, the motor could be in the form of a pneumatic or hydraulic
powered motor without departing from the scope of the present invention. The motor may be
controlled as part of a servomotor comprising a closed-loop servomechanism that uses position

feedback to control its motion and final position or via a programmable logic controller (PLC).

[0036] As indicated above, the device comprises an inner outlet head configured to extend
through the central opening of the rotating stage and be vertically moveable between a lower
position and an upper position at least parallel to the central axis of a air filter seated atop the

rotating stage, preferably along the central axis.
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[0037] The inner outlet head may have the at least one gas outlet and may be of any
suitable shape, size and construction and may be formed from any suitable material or
materials, such as, e.g., plastics, metals or a combination thereof. The inner outlet head may be

of unitary construction or formed from two or more outlet head pieces.

[0038] Generally, the inner outlet head may comprise a body having a gas inlet, the at least
one gas outlet and a passage in fluid communication with the gas inlet and the at least one gas

outlet.

[0039] The gas inlet is preferably connectable to a source of gas by a tube, pipe or hose.
The gas inlet may be connectable to the tube, pipe or hose by any suitable means. For example,
the gas inlet may have a quick coupling or may be barbed for connecting to the tube, pipe or
hose. Preferably, the gas inlet may be barbed for connecting to the tube, pipe or hose, which

may be secured in place by a hose clamp or clip.

[0040] The source of gas may preferably be in the form of compressed air provided by a

compressor or the like.

[0041] The compressed air may be delivered to the gas inlet at a pressure of between about
15 psi to about 900 psi, about 20 psi to about 900 psi, about 25 psi to about 900 psi, about 30
psi to about 900 psi, about 35 psi to about 900 psi, about 40 psi to about 900 psi, about 45 psi to
about 900 psi, about 50 psi to about 900 psi, about 55 psi to about 900 psi, about 60 psi and
about 900 psi, about 65 psi and about 900 psi, about 70 psi and about 900 psi, about 75 psi and
about 900 psi, about 80 psi and about 900 psi, about 85 psi and about 900 psi, about 90 psi and
about 900 psi, about 100 psi and about 900 psi, about 105 psi and about 900 psi, about 110 psi
and about 900 psi, about 115 psi and about 900 psi, about 120 psi and about 900 psi, about 125
psi and about 900 psi, about 130 psi and about 900 psi, about 135 psi and about 900 psi, about
140 psi and about 900 psi, about 145 psi and about 900 psi or about 150 psi and about 900 psi.
Preferably, the air compressor may deliver compressed air at an operational pressure of between

about 60 psi and about 500 psi, more preferably between about 60 psi and about 350 psi.

[0042] The gas outlet may be of any suitable size, shape and construction. Preferably, the

at least one gas outlet may be in the form of a nozzle.

[0043] The nozzle may be of any suitable size, shape and configuration to at least partially

achieve or fulfil its designated purpose of discharging pressurised gas for dislodging



WO 2018/148802 PCT/AU2018/050126
8

contaminants from an air filter. The nozzle may be formed from one or more nozzle pieces.
Typically, each nozzle may be formed from metal and/or plastics material or materials. The

nozzle may be detachable.

[0044] In some embodiments, the outlet head may comprise more than one gas outlet. For
example, the outlet head may comprise at least two nozzles, at least three nozzles, at least four
nozzles, at least five nozzles, at least six nozzles, at least seven nozzles, at least eight nozzles, at
least nine nozzles or even at least 10 nozzles. In such embodiments, the passage in the body of
the outlet head may comprise one or more forks in fluid communication between the gas inlet

and the more than one gas outlet.

[0045] In preferred embodiments, the inner outlet head may comprise at least three nozzles.
The at least three nozzles may be arranged in any suitable arrangement on the outlet head.
Typically, the at least three nozzles may be arranged on a same side of the outlet head,

preferably serially arranged along a height of the outlet head.

[0046] Typically, the inner outlet head may be operatively associated with an elongate
support for vertically moving the inner outlet head between the lower and upper positions. The
elongate support may enable the inner outlet head to be located at a height of less than about

1,500mm above the support surface for the device when in the lower position.

[0047] For example, the inner outlet head may have a lower position height of less than
about 1,500mm, less than 1,475mm, less than 1,450mm, less than 1,425mm, less than
1,400mm, less than 1,375mm, less than 1,350mm, less than 1,325mm, less than 1,300mm, less
than 1,275mm, less than 1,250mm, less than 1,225mm, less than 1,200mm, less than 1,175mm,
less than 1,150mm, less than 1,125mm, less than 1,100mm, less than 1,075mm, less than
1,050mm, less than 1,025mm, less than 1,000mm, less than 975mm, less than 950mm, less than
925mm, less than 900mm, less than 875mm, less than 850mm, less than 825mm, less than
800mm, less than 775mm, less than 750mm, less than 725mm, less than 700mm, less than
675mm, less than 650mm, less than 625mm, less than 600mm, less than 575mm, less than
550mm, less than 525mm, less than 500mm, less than 475mm, less than 450mm, less than
425mm, less than 400mm, less than 375mm, less than 350mm, less than 325mm or less than
300mm above the support surface. Typically, the inner outlet head may have a lower position
height of less than 1,000mm above the support surface, preferably less than 800mm, more

preferably the inner outlet head may be located at a height of about 750mm above the support
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surface.

[0048] Preferably, the inner outlet head, when in the lower position, may be located at
substantially the same height above the support surface as the rotating stage such that an upper
surface of the inner outlet head may lie substantially flush with the upper surface of the rotating

stage.

[0049] Likewise, the inner outlet head may have an upper position that suitably
corresponds with an upper edge or rim of an air filter seated atop the rotating stage. In this
regard, the elongate support may be of any suitable size, shape and form allowing a suitable

range of vertical movement between the lower position and the upper position.

[0050] For example, the elongate support may allow a range of vertical movement of at
least 50mm, at least 100mm, at least 150mm, at least 200mm, at least 250mm, at least 300mm,
at least 350mm, at least 400mm, at least 450mm, at least 500mm, at least 550mm, at least
600mm, at least 650mm, at least 700mm, at least 750mm, at least 800mm, at least 850mm, at
least 900mm, at least 950mm, at least 1,000mm, at least 1,050mm, at least 1,100mm, at least
1,150mm, at least 1,200mm, at least 1,250mm, at least 1,300mm, at least 1,350mm, at least
1,400mm, at least 1,450mm or at least about 1,500mm between the lower position and the
upper position. Preferably, the elongate support may allow a range of vertical movement of

about 750mm between the lower position and the upper position of the inner outlet head.

[0051] In some embodiments, the elongate support may comprise an upper end operatively
coupled to the inner outlet head and an opposed lower end associated with the frame of the

device. The lower end may be directly or indirectly associated with the frame.

[0052] The elongate support may preferably have an adjustable longitudinal length or
height for vertically moving the inner outlet head, operatively coupled to the upper end,
between the lower and upper positions. The longitudinal length or height of the elongate

support may be adjustable by any suitable means.

[0053] In some such embodiments, the elongate support may comprise two or more
telescopic members capable of moving between an extended position and a retracted position.
The extended position may correspond with the upper position and the retracted position may
correspond with the lower position. The telescopic members may be manually moved between

the extended and retracted positions or may be driven, for example.
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[0054] In other such embodiments, the elongate support may be in the form of a linear
actuator capable of moving between an extended position and a retracted position. The
extended position may again correspond with the upper position and the retracted position may
again correspond with the lower position. The linear actuator may be manually moved between
the positions or may be powered. The linear actuator may be a pneumatic or hydraulic ram, for
example. Conversely, the linear actuator may be a servomotor or stepper motor configured to

raise and lower the elongate support between the extended and retracted positions.

[0055] Preferably, the linear actuator may be a rigid chain actuator (also known as linear
chain actuator, push-pull chain actuator, electric chain actuator, zip chain actuator or column-
forming chain actuator). The rigid chain actuator allows the inner outlet head to be located at a
height of less than about 1,500mm above the support surface as the rigid chain actuator requires

less space than other linear actuator types.

[0056] Generally, the rigid chain actuator may comprise at least one housing, a pinion at
least partially housed in the housing and at least one chain also at least partially housed in the
housing and operatively associated with the pinion such that when the pinion rotates the chain
moves between the extended position in which the chain extends vertically upwardly from the
housing in a rigid linear column form and the retracted position in which the chain is at least
partially retracted into the housing and folds on itself. The chain is typically a limited-
articulation chain articulated in such a way that each link is only able to deflect to only one side

from a linear arrangement relative to the other links.

[0057] In some embodiments, the rigid chain actuator may comprise a single chain coupled
at one end to the inner outlet head such that rotation of the pinion moves the chain between an
extended column position in which the inner outlet head extends in a substantially vertical
direction upwardly from the housing in the upper position and a retracted position in which the
chain is at least partially retracted within the housing causing the inner outlet head to retract in a
substantially vertical direction downwardly at least partially into the rotating stage in the lower

position.

[0058] In other embodiments, the rigid chain actuator may comprise a pair of interlocking
chains each coupled at a common end to the inner outlet head such that rotation of a pinion
associated with each chain moves the chains between an extended column position in which the

chains interlock with one another in a back-to-back arrangement and extend the inner outlet
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head in a substantially vertical direction upwardly from the at least one housing, preferably at
least two respective housings, in the upper position and a retracted position in which the chains
at least partially disengage from one another and at least partially retract into the housings
causing the inner outlet head to retract in a substantially vertical direction downwardly at least
partially into the rotating stage in the lower position. In such embodiments, the rigid chain
actuator may comprise at least one pinion operatively coupled to each chain. The at least one
pinion may be configured to achieve a 5:1 gear ratio (i.e. one rotation of the pinion achieving 5

times movement of the at least one chain) to achieve rapid actuation of the rigid chain actuator.

[0059] Typically, each pinion is mounted on a machined drive shaft within the housing.
The drive shaft may be manually driven or may be driven by a motor, preferably an electric
motor. The at least one housing of the rigid chain actuator may be located beneath the rotating

stage, typically fastened to the frame or to a panel supported by the frame.

[0060] In some embodiments, the housing may be fastened to one or more frame members

of the frame of the device with one or more fasteners as described above.

[0061] In other embodiments, the housing may be fastened to a panel supported by the
frame. For example, the housing may be fastened to an underside of a panel fastened atop one
or more horizontally extending frame members, typically again with one or more fasteners as

described above.

[0062] In some such embodiments, the housing may be fastened to the underside of the

same panel as the rotating stage.

[0063] As indicated above, the air filter cleaning device of the present invention comprises
an outer vacuum head located externally to an air filter seated atop the rotating stage to suction

contaminants dislodged from the air filter by the inner outlet head.

[0064] The vacuum head may be of any suitable size, shape and construction and formed

from any suitable material or materials such as, e.g., plastics, metals or a combination thereof.

[0065] The vacuum head may be of unitary construction or formed from two or more

vacuum head pieces.

[0066] Generally, the vacuum head may comprise a body having at least one gas inlet, a

gas outlet and a passage in fluid communication with the at least one gas inlet and the gas
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outlet.

[0067] Preferably, the vacuum head may comprise a hinge and at least one compression
spring configured to achieve spring loaded opening of the vacuum head for easy positioning of

a filter over the linear actuator.

[0068] The gas outlet is preferably connectable to an air pump for creating a partial
vacuum and a container for containing contaminants removed by the outer vacuum head. The
gas outlet may be connectable to the air pump and the container by a tube, pipe or hose. The
gas outlet may be connectable to the tube, pipe or hose by any suitable means. For example,
the gas outlet may have a quick coupling or may be barbed for connecting to the tube, pipe or

hose.

[0069] The at least one gas inlet may be of any suitable size, shape and construction to at
least partially achieve or fulfil its designated purpose of suctioning contaminants dislodged

from an air filter.

[0070] In some embodiments, the outer vacuum head may comprise more than one gas
inlet. For example, the vacuum head may comprise at least two inlets, at least three inlets, at
least four inlets, at least five inlets, at least six inlets, at least seven inlets, at least eight inlets, at
least nine inlets or even at least 10 inlets. In such embodiments, the passage in the body of the
vacuum head may comprise one or more forks in fluid communication between the more than

one gas inlet and the gas outlet.

[0071] The vacuum head may be located in any suitable location relative to the air filter
and/or the inner outlet head. Typically, the vacuum head may be mounted in the device such

that it faces a longitudinal side of the air filter, preferably facing the inner outlet head.

[0072] In preferred embodiments, the vacuum head may at least partially extend through an
opening defined in a vertical panel wall fitted to the frame of the device and facing the inner
outlet head. The opening may be of any suitable size and shape to allow the vacuum head to at

least partially extend through the vertical panel wall.

[0073] Typically, the opening may be an elongate opening configured to allow the vacuum
head to be moved in a substantially vertical direction to at least mirror the movement of the
inner outlet head. In such embodiments, the vacuum head may be mounted to a moveable arm

for moving the vacuum head in the substantially vertical direction.
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[0074] In some embodiments, at least one sealing member may be applied between an edge
of the opening and the vacuum head to at least partially prevent contaminants passing around

the vacuum head and to an opposite side of the vertical panel wall.

[0075] In some embodiments, the device may comprise an enclosure for at least partially
enclosing a cleaning chamber comprising the rotating stage and at least part of the inner outlet

head and the outer vacuum head.

[0076] The enclosure may be of any suitable size, shape and construction. Typically, the
enclosure may comprise two or more panels fastened to the frame with one or more fasteners as
described above. The two or more panels may be formed from plastic and/or metal material

and/or materials.

[0077] In some embodiments, at least one of the panels forming the enclosure may be at

least partially transparent to allow an operator to view an interior of the enclosure.

[0078] In preferred embodiments, at least one of the panels may be hingedly connected to
the frame so that the panel may function as a door for at least allowing air filters to be

interchangeably placed atop the rotating stage for cleaning, for example.

[0079] According to a third aspect of the present invention, there is provided a method of
cleaning a air filter, said method comprising:

seating the air filter atop the rotating stage of the air filter cleaning device of the
first aspect;

discharging pressurised gas outwardly through at least one wall of the air filter with
the at least one gas outlet of the inner outlet head to dislodge contaminants from the air filter
while the air filter rotates atop the rotating stage and the inner outlet head moves vertically
between the lower position and the upper position at least parallel to a central axis of the air
filter; and

optionally, suctioning contaminants dislodged from the at least one wall of the air

filter with the outer vacuum head.

[0080] The method may comprise one or more characteristics of the device and parts

thereof as hereinbefore described.

[0081] In some embodiments, the method may comprise an initial step of measuring a first

pressure drop across said air filter with a first pressure differential test.
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[0082] Generally, the seating may comprise aligning the air filter such that its central axis

at least partially aligns with the axis of rotation of the rotating stage.

[0083] The discharging may typically comprise discharging pressurised air through the at

least one wall of the air filter.

[0084] In preferred embodiments, the inner outlet head may move between the lower and

upper positions along the central axis of the air filter.

[0085] In preferred embodiments, the method may comprise said suctioning of said

contaminants dislodged from the at least one wall of the air filter.

[0086] Preferably, said suctioning may occur contemporaneously with said discharging of

pressurised gas.

[0087] In some embodiments, the method may further comprise measuring a second
pressure drop across said air filter following said discharging with a second pressure differential

test.

[0088] If the pressure drop across the air filter falls within an allowable range, the air filter

may be considered clean and ready to be re-used.

[0089] If, however, the pressure drop across the air filter does not fall within an allowable
range or does not exhibit a significant improvement over the pressure drop measured during the

first pressure differential test, said discharging and said suctioning may be repeated.

[0090] Any of the features described herein can be combined in any combination with any

one or more of the other features described herein within the scope of the invention.

[0091] The reference to any prior art in this specification is not, and should not be taken as
an acknowledgement or any form of suggestion that the prior art forms part of the common

general knowledge.
BRIEF DESCRIPTION OF DRAWINGS

[0092] Preferred features, embodiments and variations of the invention may be discerned
from the following Detailed Description which provides sufficient information for those skilled

in the art to perform the invention. The Detailed Description is not to be regarded as limiting
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the scope of the preceding Summary of Invention in any way. The Detailed Description will

make reference to a number of drawings as follows:

[0093] Figure 1 is an upper perspective view of an air filter cleaning device according to an

embodiment of the present invention;

[0094] Figure 2 is a front view of part of the air filter cleaning device as shown in Figure 1;
[0095] Figure 3 is an end view of the air filter cleaning device as shown in Figure 2.
[0096] Figure 4 is a upper perspective view of the inner outlet head of the air filter cleaning

device as shown in Figure 1; and

[0097] Figure 5 is a lower perspective view of the inner outlet head of the air filter cleaning

device as shown in Figure 1.
DETAILED DESCRIPTION

[0098] Figure 1 shows an air filter cleaning device (100) according to an embodiment of

the present invention.

[0099] The air filter cleaning device (100) comprises: a frame (110); a rotating stage (120)
on which a cylindrical air filter to be cleaned is seated and rotated about its central axis; an
inner nozzle head (130; i.e., an inner outlet head) having three nozzles (132) for discharging
pressurised air outwardly through at least one wall of the cylindrical air filter for dislodging
contaminants; a rigid chain actuator (140; i.e., an elongate support) operably coupled to the
inner nozzle head (130) for vertically moving the inner nozzle head (130) between a lower
position and an upper position at least parallel to the central axis of the cylindrical air filter; and
an outer vacuum head (150) located externally to the cylindrical air filter to suction the
contaminants dislodged from the cylindrical air filter, wherein the inner nozzle head (130) is

configured to be located about 750mm above a support surface when in the lower position.

[0100] The frame (110) is formed from metal and comprises a plurality of vertically- and
horizontally-extending frame members (112) joined together. The frame members (112) are of
a tubular construction with substantially square-shaped cross-section. The various frame

members (112) are permanently joined together using conventional welding techniques.

[0101] The rotating stage (120) is formed of metal and/or plastic material or materials and
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is substantially disc-shaped, comprising an upper portion and a lower portion. The lower
portion is fastened is to a horizontal panel supported by the frame (110). The upper portion is
rotatably coupled to the lower portion and comprises an upper surface (122), an opposed lower

surface (not visible) and at least one side edge (124).

[0102] The rotating stage (120) comprises a central opening (126) through which the inner
nozzle head (130) extends. The central opening (126) is defined in a central portion of the

rotating stage (120) that co-aligns with the axis of rotation of the rotating stage (120).

[0103] The rotating stage (120) is mounted to the frame (110) at a height of about 750mm

above a support surface that coincides with the lower position of the inner nozzle head (130).

[0104] The rotating stage (120) is operably coupled to an electric drive motor for driving

rotation of the rotating stage (120) about its axis of rotation.

[0105] Referring to Figures 2, 4 and 5, the inner nozzle head (130) comprises a body (134)
having a gas inlet (136), the three outlet nozzles (132), and a forked passage (not shown) in
fluid communication with the gas inlet (136) and the three outlet nozzles (132) for the passage
of compressed air from the gas inlet (136) to the three nozzles (132). As shown in Figures 4 and
5, the inner nozzle head (130) also comprises a compression spring (138) and hinge (139) to
enable spring loaded opening of the inner nozzle head (130) for easy positioning of a filter over

the rigid chain actuator/ elongate support (140).

[0106] The nozzles (132) are arranged on the inner nozzle head (130) such that they face a
common side of the inner nozzle head (130) for discharging pressurised air outwardly through a

wall of a cylindrical air filter.

[0107] The gas inlet (136) of the inner nozzle head (130) is connectable to an air

compressor by a tube, pipe or hose.

[0108] As mentioned, the inner nozzle head (130) is operably coupled to the rigid chain
actuator (140) configured to vertically move the inner nozzle head (130) between the lower and
the upper positions along a central axis or parallel to the central axis of a cylindrical air filter

seated atop the rotating stage (120).

[0109] The rigid chain actuator (140) in the form of a Tsubaki zip chain actuator comprises

a pair of interlocking chains each coupled to the inner nozzle head (130) at a common end, a
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pair of housings (144) each configured to at least partially receive a chain and a pair of pinions
(not visible) each mounted on a drive shaft within a housing (144). The pair of interlocking
chains interlock in a zipper like fashion to form a single strong column that enables a push/pull
operation over long strokes. The unzipped chains can be compactly housed for space saving
compared to conventional pneumatic and hydraulic cylinders and enable high speed/high
frequency operation, multipoint stopping and high stopping precision. In use, rotation of the
pinions (not visible) moves the pair of chains between an extended column position in which
the chains interlock with one another in a back-to-back arrangement and extend the inner nozzle
head (130) in a substantially vertical direction upwardly from the respective housings (144) in
the upper position and a retracted position in which the chains at least partially disengage from
one another and at least partially retract in the housings (144) causing the inner nozzle head
(130) to retract in a substantially vertical direction downwardly at least partially into the

rotating stage (120) in the lower position. Each drive shaft is driven by an electric motor.

[0110] The housings (144) are fastened to an underside of the same horizontal panel

supported by the frame (110) on which the rotating stage (120) is rotatably coupled.

[0111] The rigid chain actuator (140) is configured to hold the inner nozzle head (130) at a
height of about 750mm above a support surface when in the lower position and enable the inner
nozzle head to be vertically moved to an upper position preferably corresponding with an upper
edge of a cylindrical air filter and having a maximum height of about 1,500mm above the

support surface.

[0112] Referring back to Figure 1, the outer vacuum head (150) is configured to be located
externally to a cylindrical air filter to suction contaminants dislodged from a cylindrical air

filter.

[0113] The outer vacuum head (150), like the inner nozzle head (130), comprises a body
having a gas inlet (152), a gas outlet (not visible) and a passage (not visible) in fluid

communication with the gas inlet (152) and the gas outlet (not visible).

[0114] The gas outlet (not visible) is connectable to an air pump for creating a partial
vacuum and a container for containing contaminants removed by the outer vacuum head (150).
The gas outlet (not visible) is connectable to the air pump and the container by a tube, pipe or

hose.
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[0115] Best shown in Figure 3, the outer vacuum head (not shown) at least partially
extends through an elongate opening (310) defined in a vertical panel wall (320) fitted to the
frame (110) and facing the inner nozzle head (130). The elongate opening (310) is configured
to allow the vacuum head (not shown) to be moved in a substantially vertical direction to at
least mirror the movement of the inner nozzle head (130) to enhance suction and removal of the

contaminants dislodged from a cylindrical air filter.

[0116] A method of cleaning an air filter using the air filter cleaning device (100) of the

present invention is now described in detailed with reference to Figure 1.

[0117] The method comprises an initial step of measuring a pressure drop across an air

filter to be cleaned with a first pressure differential test.

[0118] The method then comprises seating the cylindrical air filter atop the upper surface
(122) of the rotating state (120) and aligning the cylindrical air filter relative to the rotating
stage (120) such that the central axis of the cylindrical air filter co-aligns with the axis of

rotation of the rotating stage (120).

[0119] Once seated and aligned, the method comprises discharging pressurised air
outwardly through a wall of the cylindrical air filter with the three nozzles (132) of the inner
nozzle head (130) to dislodge contaminants from the air filter. Simultaneously, the cylindrical
air filter rotates atop the rotating stage (120) and the inner nozzle head (130) is vertically moved

between the lower position and the upper position via the rigid chain actuator (140).

[0120] The outer vacuum head (150) is contemporaneously used to suction contaminants

dislodged from the cylindrical air filter by the pressurised air.

[0121] The method comprises a final step of re-measuring the pressure drop across the

cylindrical air filter with a second pressure differential test.

[0122] If the pressure drop re-measured across the cylindrical air filter during the second
pressure differential test is within an allowable range, the cylindrical air filter may be

considered clean and be re-used.

[0123] If, however, the pressure drop re-measured across the cylindrical air filter does not
fall within the allowable range or does not exhibit a significant improvement over the pressure

drop initially measured with the first pressure differential test, the above method is repeated.
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[0124] Thus the present invention has a number of advantages over the prior art such as:

e Improved ease of use in positioning and cleaning an air filter; and

e Improved efficiency in cleaning an air filter.

[0125] Reference throughout this specification to “one embodiment” or “an embodiment”
means that a particular feature, structure, or characteristic described in connection with the
embodiment is comprised in at least one embodiment of the present invention. Thus, the
appearance of the phrases “in one embodiment” or “in an embodiment” in various places
throughout this specification are not necessarily all referring to the same embodiment.
Furthermore, the particular features, structures, or characteristics may be combined in any

suitable manner in one or more combinations.

[0126] In compliance with the statute, the invention has been described in language more
or less specific to structural or methodical features. It is to be understood that the invention is
not limited to specific features shown or described since the means herein described comprises
preferred forms of putting the invention into effect. The invention is, therefore, claimed in any
of its forms or modifications within the proper scope of the appended claims (if any)

appropriately interpreted by those skilled in the art.
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CLAIMS

1. An air filter cleaning device comprising:

a rotating stage on which an air filter to be cleaned is seated and rotated about its central
axis, said rotating stage comprising a central opening;

an inner outlet head configured to extend through the central opening of the rotating
stage and be vertically moveable between a lower position and an upper position at least
parallel to the central axis of the air filter seated atop the rotating stage, said inner outlet head
having at least one gas outlet for discharging pressurised gas outwardly through at least one
wall of the air filter for dislodging contaminants; and

an outer vacuum head located externally to the air filter to suction the contaminants
dislodged from the air filter by the inner outlet head,

wherein said inner outlet head, when in the lower position, is configured to be located

less than about 1,500mm above a support surface for the air filter cleaning device.

2. The air filter cleaning device of claim 1, wherein the air filter comprises filter media
arranged in a tubular shape having at least one inner sidewall and at least one opposed outer
sidewall, and the air filter comprises opposed annular shaped end members located at each end

of the at least one filter media.

3. The air filter cleaning device of claim 1, further comprising: a frame comprising at least
three vertically extending frame members joined together by a plurality of horizontally
extending frame members, the plurality of horizontally extending frame members comprising
one or more frame members extending between the lower ends of the vertically extending
frame members and a support surface facing wall of each of the one or more horizontally
extending frame members may rest on the support surface to support the frame in an erect

position.

4. The air filter cleaning device of claim 1, wherein the rotating stage is substantially disc-

shaped.

5. The air filter cleaning device of claim 4, wherein the rotating stage has two opposed
surfaces comprising an upper surface and an opposed lower surface, the opposed surfaces

substantially parallel to one another and be interconnected by at least one side edge.

6. The air filter cleaning device of claim 1, wherein the central opening is defined in a
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central portion of the rotating stage, and wherein the central opening co-aligns with an axis of

rotation of the rotating stage.

7. The air filter cleaning device of claim 3, wherein the rotating stage is rotatably coupled

to the frame such that it may rotate about its axis of rotation in a substantially horizontal plane.

8. The air filter cleaning device of claim 3, wherein the rotating stage comprises an upper
portion and a lower portion, wherein the lower portion configured to be fastened to a part of the
frame of the device, either directly or indirectly, and the upper portion comprises two opposed

surfaces and the at least one side edge, configured to be rotatable relative to the lower portion.

9. The air filter cleaning device of claim 8, wherein the lower portion of the rotating stage
is fastened to one or more of the horizontally extending frame members of the frame of the

device.

10. The air filter cleaning device of claim 3, wherein the rotating stage is rotatably coupled

to a panel supported by the frame.

11. The air filter cleaning device of claim 3, wherein the rotating stage is driven about its

axis of rotation by a drive motor operably coupled to the frame and the rotating stage.

12. The air filter cleaning device of claim 1, wherein the inner outlet head comprises a body
having a gas inlet, and a passage in fluid communication with the gas inlet and the at least one

gas outlet.

13. The air filter cleaning device of claim 12, wherein the gas inlet is connectable to a

source of gas in the form of compressed air.

14. The air filter cleaning device of claim 1, wherein the at least one gas outlet is in the

form of a nozzle.

15. The air filter cleaning device of claim 12, wherein the outlet head comprises more than
one gas outlet, and wherein the passage in the body of the outlet head comprises one or more

forks in fluid communication between the gas inlet and the more than one gas outlet.

16. The air filter cleaning device of claim 1, wherein the inner outlet head, when in the
lower position, is located at substantially the same height above the support surface as the

rotating stage such that an upper surface of the inner outlet head is substantially flush with the
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upper surface of the rotating stage.

17. The air filter cleaning device of claim 1, wherein the inner outlet head has an upper
position that suitably corresponds with an upper edge or rim of a air filter seated atop the

rotating stage.

18. The air filter cleaning device of claim 1, comprising an elongate support which has an
adjustable longitudinal length or height for vertically moving the inner outlet head, operatively

coupled to the upper end, between the lower and upper positions.

19. The air filter cleaning device of claim 18, wherein the elongate support comprises two
or more telescopic members capable of moving between an extended position and a retracted
position, and wherein the extended position corresponds with the upper position and the

retracted position may correspond with the lower position.

20. The air filter cleaning device of claim 18, wherein the elongate support is in the form of

a linear actuator capable of moving between an extended position and a retracted position.

21. The air filter cleaning device of claim 20, wherein the linear actuator comprises a rigid
chain actuator comprising at least one housing, a pinion at least partially housed in the housing
and at least one chain also at least partially housed in the housing and operatively associated
with the pinion such that when the pinion rotates the chain moves between the extended
position in which the chain extends vertically upwardly from the housing in a rigid linear
column form and the retracted position in which the chain is at least partially retracted into the

housing and folds on itself.

22. The air filter cleaning device of claim 21, wherein the rigid chain actuator comprises a
single chain coupled at one end to the inner outlet head such that rotation of the pinion moves
the chain between an extended column position in which the inner outlet head extends in a
substantially vertical direction upwardly from the housing in the upper position and a retracted
position in which the chain is at least partially retracted within the housing causing the inner
outlet head to retract in a substantially vertical direction downwardly at least partially into the

rotating stage in the lower position.

23. The air filter cleaning device of claim 21, wherein the rigid chain actuator comprises a
pair of interlocking chains each coupled at a common end to the inner outlet head such that

rotation of a pinion associated with each chain moves the chains between an extended column
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position in which the chains interlock with one another in a back-to-back arrangement and
extend the inner outlet head in a substantially vertical direction upwardly from the at least one
housing in the upper position and a retracted position in which the chains at least partially
disengage from one another and at least partially retract into the housings causing the inner
outlet head to retract in a substantially vertical direction downwardly at least partially into the
rotating stage in the lower position. In such embodiments, the rigid chain actuator may

comprise at least one pinion operatively coupled to each chain.

24. The air filter cleaning device of claim 21, wherein he at least one housing of the rigid

chain actuator is located beneath the rotating stage.

25.  The air filter cleaning device of claim 1, wherein the vacuum head comprises a body
having at least one gas inlet, a gas outlet and a passage in fluid communication with the at least

one gas inlet and the gas outlet.

26. The air filter cleaning device of claim 25, wherein the gas outlet is connectable to an air
pump for creating a partial vacuum and a container for containing contaminants removed by the

outer vacuum head.

27. The air filter cleaning device of claim 25, wherein the vacuum head comprises more
than one gas inlet, and wherein the passage in the body of the vacuum head comprises one or

more forks in fluid communication between the more than one gas inlet and the gas outlet.

28. The air filter cleaning device of claim 1, wherein the vacuum head is mounted in the

device such that it faces a longitudinal side of the air filter.

29. The air filter cleaning device of claim 1, wherein the vacuum head at least partially
extends through an opening defined in a vertical panel wall fitted to a frame of the device and

facing the inner outlet head.

29. The air filter cleaning device of claim 29, wherein the opening is elongate and is
configured to allow the vacuum head to be moved in a substantially vertical direction to at least

mirror the movement of the inner outlet head.

30. The air filter cleaning device of claim 1, further comprising an enclosure for at least
partially enclosing a cleaning chamber comprising the rotating stage and at least part of the

inner outlet head and the outer vacuum head.
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31. The air filter cleaning device of claim 30, wherein at least one panel forming the
enclosure may be at least partially transparent to allow an operator to view an interior of the

enclosure.

32. The air filter cleaning device of claim 30, wherein at least one panel forming the
enclosure is hingedly connected to a frame of the device so that the panel may function as a

door for at least allowing air filters to be interchangeably placed atop the rotating stage for

cleaning.
33. The air filter cleaning device of claim 1, wherein the air filter is cylindrical in shape.
34. An inner outlet head for use or when used with the air filter cleaning device of claim 1,

said inner outlet head configured to extend through a central opening of a rotating stage of the
air filter cleaning device and be vertically moveable between a lower position and an upper
position at least parallel to a central axis of a air filter seated atop the rotating stage, said inner
outlet head having at least one gas outlet for discharging pressurised gas outwardly through at
least one wall of the air filter for dislodging contaminants, said inner outlet head further
configured to be located less than about 1,500mm above a support surface for the air filter

cleaning device when in the lower position.

35. A method of cleaning a air filter, said method comprising:

seating the air filter atop the rotating stage of the air filter cleaning device of claim 1; and
discharging pressurised gas outwardly through at least one wall of the air filter with the at least
one gas outlet of the inner outlet head to dislodge contaminants from the air filter while the air
filter rotates atop the rotating stage and the inner outlet head moves vertically between the

lower position and the upper position at least parallel to a central axis of the air filter.

36. The method of claim 35, further comprising an initial step of measuring a first pressure

drop across said air filter with a first pressure differential test.

37.  The method of claim 35, wherein the step of seating the air filter comprises aligning the
air filter such that its central axis at least partially aligns with the axis of rotation of the rotating

stage.

38. The method of claim 35, wherein the discharging step comprises discharging

pressurised air through the at least one wall of the air filter.
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39. The method of claim 35, wherein the inner outlet head moves between the lower and

upper positions along the central axis of the air filter.

40. The method of claim 35, further comprising suctioning contaminants dislodged from the

at least one wall of the air filter with the outer vacuum head.

41. The method of claim 40, wherein said suctioning occurs contemporaneously with said

discharging of pressurised gas.

42. The method of claim 36, further comprising measuring a second pressure drop across

said air filter following said discharging with a second pressure differential test.

43.  The method of claim 42, wherein the second pressure drop across the air filter does not
fall within an allowable range or does not exhibit a significant improvement over the first
pressure drop measured during the first pressure differential test, said discharging and said

suctioning are repeated.
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