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(54) DEVICE AND METHOD FOR REMOVING PARTICULATES

(57) A particulate removal method and device (1)
suitable for removing any residual particulates from the
milling process of an elongate body (16) such as the slat
of a garage door. The particulate removal device (1) hav-
ing a particulate removal chamber (2) that is configured

to house, at least in part, a portion of an elongate body
to be treated (16). The particulate removal chamber is
configured to create a turbulent flow (17) which acts on
the surfaces of the elongate body (16) to be treated to
remove the particulate from said surfaces.
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Description

[0001] The present invention relates to an improved
device for removing particulate, preferably from an elon-
gate body, and in particular of the type to be attached to
a suction apparatus.
[0002] Cutting metal results in a fine particulate by-
product known as swarf. Owing to the nature of cutting
metal each swarf filing comprises rough edges often with
sharp points that can often cause injury to machine op-
erators and damage to the cut products. One such ex-
ample of this recurring problem regards the cutting of
metal-wrapped elongate panels that can be arranged to-
gether to construct modern garage doors.
[0003] Garage doors are constructed by the interlock-
ing of elongated body panels, comprising an insulated
core wrapped in a durable metal coating. Typically, these
panels come in standard widths and, depending on the
dimensions of the opening into which a garage door is
to be fitted, can be cut length wise to fit the aperture in a
building. After having being cut, the panels are aligned
to form the requisite size of door and fit together using,
for instance, a tongue and groove friction fit before being
framed in a durable material such as a galvanized metal
to form the garage door. Opening and locking means are
attached prior to hanging in the corresponding building
aperture.
[0004] Issues arise following the cutting of the panels
as swarf filings tend to disseminate in a widespread and
chaotic manner during the cutting process. Many tempo-
rarily bed in the groove portion of the panel becoming
loose during installation and scratching the surface of the
panels. This tarnishes the aesthetic of the completed ga-
rage door and often leads to unsatisfied customers. This
in turn costs both the supplier and the installer time and
money as one or both will be obliged to replace either
the panels or the entire door to meet the customer’s
needs.
[0005] Replacing a scratched panel is extremely time
consuming as it involves removing the damaged panel
from the garage door arrangement by taking it down from
its in use position, removing any additional hanging or
opening/locking means, unframing the entire door before
removing and replacing the offending scratched panels.
Meanwhile, replacing a garage door on the whole is a
costly endeavor for the supplier as they must respect the
contact with the customer and cut their losses on dam-
aged resources.
[0006] Therefore, there is a need to obviate or mitigate
the problem of particulate, arising from the cutting proc-
ess of elongate garage door components, damaging the
aesthetic of completed garage doors by becoming dis-
lodged and scratching the component panels either in
transit or during the installation process. Obviating or mit-
igating this problem will reduce the cost, in terms of dam-
aged resources and time spent, by both the supplier and
the installer during the manufacturing, transit and instal-
lation processes respectively.

[0007] It is an object of the present invention to prevent
or mitigate the above-mentioned problems of particu-
lates, thus providing an improved device configured for
removing the particulates - arising from the cutting proc-
ess of elongate bodies, in particular of elongate garage
door components - without causing any damage to the
surfaces of the elongate body.
[0008] Another object of the invention is to provide a
particulate removing device that can be industrially man-
ufactured.
[0009] Another object of the invention is to provide a
particulate removing device that has an alternative and
improved characterisation and design, in both construc-
tional and functional terms, compared with the known
ones.
[0010] Another object of the invention is to provide a
particulate removing device of easy and low-cost manu-
facturing and that enables easy and quick use with all
kinds of commercially available suction sources.
[0011] Accordingly, all of these objects, taken individ-
ually and in any combination thereof, are achieved ac-
cording to the present invention by providing a device for
removing particulate from an elongate body, that com-
prises:

- a particulate removal chamber configured to house,
at least, a portion of an elongate body;

- an entry aperture configured to allow at least a por-
tion of the elongate body to enter said particulate
removal chamber;

- coupling means for coupling the particulate removal
chamber with a suction apparatus,

wherein the particulate removal the chamber is config-
ured/designed to create a turbulent airflow acting on at
least one surface of the at least a portion of the elongate
body so as to remove the particulate from the at least
one surface.
[0012] Preferably, the coupling means couples the in-
terior of the particulate removal chamber with a suction
apparatus.
[0013] Preferably, the interior of the particulate remov-
al chamber is configured/designed to create a turbulent
airflow acting on at least one surface of the elongate body
so as to remove the particulate from the at least one
surface.
[0014] Ideally, the elongate body entry aperture corre-
sponds in size to the perimeter of the elongate body.
[0015] Ideally, the elongate body entry aperture corre-
sponds in size to the cross-sectional perimeter of the
elongate body.
[0016] Ideally, the elongate body entry aperture is the
same size as or slightly bigger than the perimeter of the
elongate body.
[0017] Ideally, the elongate body entry aperture is the
same size as or slightly bigger than the cross-sectional
perimeter of the elongate body
[0018] Ideally, the elongate body entry aperture is lo-

1 2 



EP 3 620 239 A1

3

5

10

15

20

25

30

35

40

45

50

55

cated on a wall of the particulate removal device.
[0019] Ideally, the elongate body entry aperture pen-
etrates a wall of the particulate removal device.
[0020] Ideally, the elongate body entry aperture and/or
the elongate exit aperture are sized and shaped so as to
allow the insertion of a slat of a garage door.
[0021] Ideally, the elongate body entry aperture pen-
etrates a wall of the particulate removal device leading
to the particulate removal chamber.
[0022] Ideally, the elongate body entry aperture pen-
etrates a first wall of the particulate removal device lead-
ing to the particulate removal chamber.
[0023] Ideally, the elongate body entry aperture de-
fines a passage for entering into the particulate removal
chamber.
[0024] Ideally, the elongate body entry aperture allows
the elongate body to interact with the particulate removal
device by entering into the particulate removal chamber.
[0025] Ideally, the elongate body entry aperture allows
the elongate body to interact with the particulate removal
device by being initially passed through the elongate
body entry aperture into the particulate removal chamber.
[0026] Ideally, the device further comprises an exit ap-
erture configured to allow the at least a portion of the
elongate body to be removable from the particulate re-
moval chamber.
[0027] Preferably, the elongate body exit aperture cor-
responds in size to the elongate body entry aperture.
[0028] Preferably, the elongate body exit aperture is
the same size as the elongate body entry aperture.
[0029] Ideally, the elongate body exit aperture is locat-
ed on a second wall of the particulate removal device.
[0030] Ideally, the elongate body exit aperture defines
a passage for exiting from the particulate removal cham-
ber.
[0031] Preferably, the elongate body entry aperture
and/or the elongate body exit aperture comprise an open-
ing defined on respective walls of the particulate removal
device.
[0032] Preferably, the elongate body entry aperture
and/or the elongate body exit aperture comprise an open-
ing defined on a respective wall of the particulate removal
device and an elongate mouth developing from the cor-
responding wall and connected/aligned with said open-
ing.
[0033] Preferably, the elongate mouth tapers down as
it develops away from the corresponding wall on which
is defined said opening.
[0034] Ideally, the second wall of the particulate re-
moval device containing the elongate body exit aperture
faces the first wall of the particulate removal device con-
taining the elongate body entry aperture.
[0035] Ideally, the second wall of the particulate re-
moval device containing the elongate body exit aperture
is opposite the first wall of the particulate removal device
containing the elongate body entry aperture.
[0036] Ideally, the elongate body entry aperture faces
the elongate body exit aperture.

[0037] Ideally, the elongate body entry aperture is op-
posite to the elongate body exit aperture.
[0038] Ideally, the elongate body entry aperture is di-
rectly opposite to the elongate body exit aperture.
[0039] Ideally, the elongate body entry aperture is
aligned with and directly opposite to the elongate body
exit aperture.
[0040] Ideally, the elongate body entry aperture is
aligned with and directly opposite to the elongate body
exit aperture so that the elongate body can be passed
through the particulate removal device.
[0041] Ideally, the elongate body entry aperture is di-
rectly opposite to the elongate body exit aperture so that
the elongate body can enter through the elongate body
entry aperture, can pass through the particulate removal
chamber and can come out through the elongate body
exit aperture of the particulate removal device.
[0042] Ideally, the elongate body entry aperture is di-
rectly opposite to the elongate body exit aperture so that
the elongate body can be passed through the particulate
removal device in a linear way along the length of the
elongate body.
[0043] Advantageously, having the entry aperture and
the exit aperture arranged in such a manner that they are
aligned opposite one another in a linear way means that
the elongate body can be passed through the particulate
removal device without deviating from the linear longitu-
dinal axis of the elongate body so that is will not be phys-
ically damaged or distorted during the particulate removal
process.
[0044] Preferably, the particulate removal chamber is
configured for removing particulate from at least one sur-
face of the elongate body.
[0045] Preferably, the particulate removal chamber is
configured for removing particulate from the elongate
body.
[0046] Ideally, the particulate removal chamber is con-
figured and adapted in size and/or shape for removing
the particulate from at least one the elongate body.
[0047] Ideally, the particulate removal chamber is con-
figured and adapted in size and/or shape for removing
the particulate from the elongate body.
[0048] Preferably, the particulate removal chamber
comprises a hollow portion.
[0049] Ideally, the hollow portion is configured in size
and/or shape for housing at least in part the elongate
body.
[0050] Preferably, the particulate removal chamber
comprises a cavity.
[0051] Ideally, the cavity is configured in size and/or
shape for housing at least in part the elongate body.
[0052] Preferably, the particulate removal chamber
comprises a channel.
[0053] Ideally, the channel is configured in size and/or
shape for housing at least in part the elongate body.
[0054] Preferably, the particulate removal chamber is
configured for guiding airflow within and around the inte-
rior of the particulate removal chamber for removing par-
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ticulate from at least one surface of at least a portion of
an elongate body.
[0055] Preferably, the particulate removal chamber is
configured for guiding airflow within and around the inte-
rior of the particulate removal chamber for removing par-
ticulate from at least one surface of an elongate body.
[0056] Preferably, the particulate removal chamber is
configured for guiding airflow within and around the inte-
rior of the particulate removal chamber for removing par-
ticulate from the surfaces of an elongate body.
[0057] Ideally, the particulate removal chamber is con-
figured/adapted for guiding airflow within and around the
interior particulate removal chamber, thus creating a tur-
bulent air flow for extracting particulate from at least one
surface of at least a portion of the elongate body on the
application of a suction force provided by a suction ap-
paratus.
[0058] Ideally, the particulate removal chamber is con-
figured/adapted for guiding airflow within and around the
interior particulate removal chamber, thus creating a tur-
bulent air flow for extracting particulate from the surfaces
of the elongate body on the application of a suction force
provided by a suction apparatus.
[0059] Preferably, the interior faces of the particulate
removal chamber delimit the particulate removal cham-
ber and are shaped and sized so as to create, within the
same chamber, a turbulent air flow that enables the re-
moval of the particulate from the surfaces of at least a
portion of the elongate body that is inserted and housed
within the chamber.
[0060] Ideally, the interior faces of the chamber are
shaped so as to define at least two adjacent annular por-
tions having a variable longitudinal extension along their
circular development.
[0061] Ideally, the interior faces of the chamber are
shaped so as to define ridge projections having a variable
longitudinal extension along their circular development.
[0062] Ideally, the interior faces of the chamber are
shaped so as to define at least two ridge projections hav-
ing a variable longitudinal extension along their circular
development
[0063] Advantageously, using turbulent air to remove
the particulate from the elongate body enables particu-
late such as swarf to be removed away from the elongate
body without first scratching or damaging the elongate
body. Particulate is therefore lifted away from the elon-
gate body before being directed, via the suction appara-
tus coupling means, into the receiving chamber of the
attached suction apparatus.
[0064] Ideally, the particulate removal chamber ex-
tends from the first wall to the second wall of the partic-
ulate removal device.
[0065] Ideally, the particulate removal chamber ex-
tends from the elongate body entry aperture on the first
wall to the elongate body exit aperture on the second
wall of the particulate removal device.
[0066] Ideally, the particulate removal chamber ex-
tends from the elongate body entry aperture to the elon-

gate body exit aperture.
[0067] Ideally, the particulate removal chamber com-
prises a cavity extending from opposite walls of the par-
ticulate removal device.
[0068] Ideally, the particulate removal chamber com-
prises a cavity extending from the first wall and the sec-
ond wall of the particulate removal device.
[0069] Ideally, the particulate removal chamber ex-
tends radially inwardly to the elongate body exit aperture.
[0070] Ideally, the particulate removal chamber ex-
tends from the elongate body entry aperture radially in-
wardly to the elongate body exit aperture.
[0071] Ideally, the particulate removal chamber ex-
tends from the elongate body entry aperture radially in-
wardly in a frusto-conical way to the elongate body exit
aperture.
[0072] Ideally, the particulate removal chamber tapers
to the elongate body exit aperture.
[0073] Ideally, the particulate removal chamber com-
prises a cavity and a channel that extends the length of
said cavity.
[0074] Ideally, the channel extends in the elongate
mouth defining the exit aperture.
[0075] Ideally, the channel is defined by the elongate
mouth defining the exit aperture.
[0076] Ideally, the channel extends the length of the
cavity delimited between the first wall and the second
wall of the particulate removal device.
[0077] Ideally, the channel extends continuously along
the length of cavity extending from the first wall to the
second wall of the particulate removal device.
[0078] Ideally, the channel extends continuously from
the length of cavity extending from the elongate body
entry aperture to the elongate body exit aperture of the
particulate removal device.
[0079] Ideally, the channel tapers to the elongate body
exit aperture.
[0080] Advantageously, having the particulate remov-
al chamber taper down to the elongate body exit aperture
increases the pressure gradient between the elongate
body exit aperture and the particulate removal chamber
thereby increasing the suction effect at the mouth of the
particulate removal device. This helps to draw the par-
ticulate out from any nooks or crannies along the length
of the elongate body when being passed through the
elongate body entry aperture.
[0081] Ideally, the particulate removal device compris-
es a dampening means.
[0082] Ideally, the dampening means is detachably
couplable to the elongate body exit aperture.
[0083] Ideally, the dampening means dampens the
loss of suction provided by the suction apparatus.
[0084] Ideally, the dampening means dampens the
loss of suction at the elongate body exit aperture.
[0085] Ideally, the dampening means dampens the
loss of suction at the elongate body exit aperture by de-
creasing the surface area of the elongate body exit ap-
erture.
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[0086] Ideally, the dampening means decreases the
area of the elongate body exit aperture by minimizing
any gap between the elongate body and the elongate
body aperture.
[0087] Ideally, the dampening means decreases the
area of the elongate body exit aperture by minimizing
any gap between the elongate body and the elongate
body aperture when the elongate body is being passed
through the particulate removal device.
[0088] Advantageously, by minimizing the gap be-
tween the elongate body exit aperture and the elongate
body the dampening means maintains the force of suc-
tion throughout the particulate removal chamber. By en-
suring the force remains constant throughout the partic-
ulate removal chamber the dampening means reduces
the risk that some particulate debris will remain unex-
tracted along the length of the elongate body.
[0089] Ideally, the dampening means comprises a ma-
terial, cloth or fabric or any other suitable textile.
[0090] Advantageously, by making the dampening
means from a textile it can act to gently brush any residual
particulate from the grooves in the elongate body that
were not dislodged by the turbulent airflow in the partic-
ulate removal chamber.
[0091] Ideally, the particulate removal device compris-
es coupling means for a suction apparatus, said coupling
means being configured for attaching a suction means
or an appropriate attachment thereof to the particulate
removal device.
[0092] Ideally, the suction apparatus coupling means
are configured to detachably couple the particulate re-
moval device to the suction apparatus.
[0093] Ideally, the suction apparatus coupling means
comprises an opening.
[0094] Ideally, the suction apparatus coupling means
comprises an opening located on a third wall of the par-
ticulate removal device.
[0095] Ideally, the opening is of sufficient size to allow
attachment of a suction apparatus.
[0096] Ideally, the opening is configured in shape
and/or size to allow attachment of a suction apparatus,
and in particular of a suction source or of an appropriate
attachment thereof.
[0097] Ideally, the suction apparatus is a vacuum
cleaner.
[0098] Ideally, the suction apparatus comprises an ap-
propriate attachment of a vacuum cleaner. Preferably,
the suction apparatus comprises a vacuum cleaner hose,
nozzle, or any other attachment of sufficient size to attach
the suction source to the particulate removal device via
the suction source attachment aperture.
[0099] Advantageously, the suction source coupling
means is designed to mate/couple with any vacuum
cleaner either directly or indirectly via an intermediate
appropriate attachment thereof. This makes the particu-
late removal device universally accessible as it is capable
of coupling with any commercially available vacuum
cleaner.

[0100] Ideally, the suction apparatus coupling means
enables particulate to be removed from the particulate
removal device.
[0101] Ideally, the suction apparatus coupling means
enables particulate to be removed from the particulate
removal device through the suction apparatus coupling
means and into the suction apparatus.
[0102] Preferably, the particulate removal device has
a parallelepiped shape. Ideally, the particulate removal
device has a cuboid shape.
[0103] Preferably, the particulate removal device is
made from plastic.
[0104] Preferably, the particulate removal device con-
sists of one modular unitary component.
[0105] Preferably, the particulate removal device con-
sists of an extruded modular unitary component.
[0106] Preferably, the particulate removal device con-
sists of a plurality of co-operating components.
[0107] Preferably, the plurality of co-operating compo-
nents comprises:

- a first component defining, at least in part, the base
portion of particulate removal chamber,

- a second component defining, at least in part, the
top portion of the particulate removal chamber,

- a third component defining the first wall of the par-
ticulate removal device, and

- a fourth component defining the second wall of the
particulate removal device.

[0108] Ideally, the elongate mouth is defined on the
third and/or fourth component.
[0109] Ideally, the plurality of co-operating compo-
nents comprising means for their reciprocal joining.
[0110] Ideally, the joining means comprising fastening
means and receiving means.
[0111] Ideally, the co-operating components are de-
tachably joinable to one another in a predetermined fash-
ion.
[0112] Ideally, the co-operating components are de-
tachably joinable to one another in a predetermined fash-
ion using fastening means and receiving means.
[0113] Ideally, the fastening means comprising nuts
and bolt, screws, or any other suitable means of fastening
one component of the particulate removal device to an-
other component of the particulate removal device in a
predetermined location.
[0114] Ideally, the receiving means comprising bores
or through-bores located at a predetermined site on ei-
ther the main body of a component of the particulate re-
moval device or an appropriate fixing tab thereof.
[0115] Ideally, the suction apparatus coupling means
are defined in the first component and/or in the second
component.
[0116] Ideally, the suction apparatus coupling means
are defined on the underside face of the first component
when positioned in situ.
[0117] Ideally, the first component is detachably join-
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able to the second component so as to define at least in
part the particulate removal chamber.
[0118] Ideally, the first component is detachably join-
able to the second component so as to define at least in
part the cavity of the particulate removal chamber.
[0119] Ideally, the base portion of the particulate re-
moval chamber is detachably couplable to the top portion
of the particulate removal chamber, so as to form the
particulate removal chamber, via inserting fastening
means through receiving means on the respective com-
ponents so that they align in a co-operative predeter-
mined fashion.
[0120] Ideally, the first component and the second
component are joinable via inserting fastening means
through receiving means on the respective components
so that they align in a co-operative predetermined way.
[0121] Ideally, the third component is detachably join-
able to one side of the first and second components
where an open end of the channel is located.
[0122] Ideally, the third component is detachably join-
able to one side of the first and second components by
inserting appropriate fastening means into the receiving
means of the third component and fastening them to the
components defining, at least in part, the particulate re-
moval chamber.
[0123] Ideally, the fourth component comprises the
second wall provided with the elongate mouth defining
the exit aperture.
[0124] Ideally, the fourth component is detachably join-
able to another/opposite side of the first and second com-
ponents where an open end of the channel is located.
[0125] Ideally, the fourth component is detachably join-
able to another/opposite side of the first and second com-
ponents by inserting appropriate fastening means into
the receiving means of the fourth component and fasten-
ing them to the components defining, at least in part, the
particulate removal chamber.
[0126] Ideally, the third component comprise the elon-
gate body entry aperture while the fourth component
comprise the elongate body exit aperture, or vice versa.
[0127] Advantageously, the particulate removal cham-
ber is designed so that either the third component and/or
the fourth component can be joined to either open end
side of the cavity defining the chamber and obtained by
joining together the first and second component.
[0128] Advantageously, by incorporating universal
coupling locations on third component or fourth compo-
nent of the particulate removal device and on the com-
ponents defining the base and the top portions of the
particulate removal chamber, the risk of incorrect assem-
bly is eliminated. This is because it makes no difference
to which end of the particulate removal chamber the third
component or fourth component is joined since, once that
one of the two components is joined at one end of the
chamber, the other component may be easily joined at
the other end of the same chamber.
[0129] Ideally, in use an operator of the particulate re-
moval device couples a suction apparatus to the suction

apparatus coupling means located on the third wall of
the device. The operator activates suction drawing air
from inside the particulate removal chamber to outside
of the particulate removal chamber and into the suction
apparatus. Due to the configuration of the interior wall of
the particulate removal chamber the generated suction
stream of the suction apparatus is guided along at least
a portion of the interior wall of the chamber drawing air-
flow into the suction apparatus. Furthermore, due to the
portions of the interior wall delimiting the particulate re-
moval chamber turbulent airflow is created as air moves
from a region proximal to the entry and exit apertures of
the device and over the ridge projections of the interior
wall of the chamber into the suction stream of the suction
apparatus. An elongate body is inserted into the device
via the entry aperture passing through the particulate re-
moval chamber and in doing so passing through the gen-
erated turbulent air within the chamber towards the de-
vice exit aperture. During transit from the entry aperture
to the exit aperture particulates are lifted away from the
elongate body by the turbulent air into the suction stream
of the suction apparatus to be removed from the partic-
ulate removal chamber. Upon exit from the chamber the
elongate body is delivered up to a damping means. This
damping means dampens the loss of suction within the
particulate removal chamber upon the exit of the elongate
body from the particulate removal chamber. The damping
means further comprises textile material to gently brush
across the elongate body surface to lift any residual par-
ticulates which were not previously dislodged by the tur-
bulent airflow when the portion of the elongate body was
within the particulate removal chamber into the suction
stream of the suction apparatus for removal.
[0130] Accordingly, all of the above-mentioned ob-
jects, taken individually and in any combination thereof,
are also achieved according to the present invention by
an improved suction system comprising a particulate re-
moval device having one or more of the features previ-
ously presented and a suction apparatus that is connect-
ed/attached to the device via and at the suction apparatus
coupling means.
[0131] Accordingly, the present invention provides a
method to remove particulates from a body member by
means of turbulent airflow within a particulate removal
device, the method comprising the steps of:

Generating a suction force within the particulate re-
moval chamber drawing air into the chamber so as
to create the turbulent airflow;
Inserting at least a portion of the body member into
the particulate removal chamber via the entrance ap-
erture; and

[0132] Removing the at least a portion of the body
member from the particulate removal chamber.
[0133] The method further comprising the step of: In-
serting the entire body member into the particulate re-
moval chamber via the entrance aperture; and removing
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the entire body member from the particulate removal
chamber.
[0134] The method further comprising the step of: cou-
pling a vacuum either directly or indirectly to the partic-
ulate removal device to generate a suction force within
the particulate removal chamber.
[0135] The method further comprising the step of:
passing the body member from an entrance aperture of
the particulate removal device and through the particu-
late removal chamber in a direction towards the exit ap-
erture.
[0136] The method further comprising the step of:
passing the body member from an entrance aperture of
the particulate removal device through the particulate re-
moval chamber in a linear direction towards the exit ap-
erture of the particulate removal device along the linear
longitudinal axis of the particulate removal device.
[0137] The method further comprising the step of upon
exiting the particulate removal chamber the body mem-
ber is delivered up to a damping means to dampen the
loss of suction within the particulate removal chamber
upon exit of a portion of the body member from the par-
ticulate removal chamber.
[0138] The method further comprising the step of: re-
moving residual particulates from the body member
which were not previously dislodged by the turbulent air-
flow within the particulate removal chamber.
[0139] The method further comprising the step of: gen-
tly brushing residual particulates from the body member
which were not previously dislodged by the turbulent air-
flow within the particulate removal chamber.
[0140] Accordingly, the present invention provides a
method to remove particulates from an elongate body by
means of turbulent airflow within a particulate removal
device, the device having an entrance aperture and an
exit aperture with a particulate removal chamber extend-
ing therein between, the particulate removal chamber
having a corrugated surface, the method comprising the
steps of:

Generating a suction force within the particulate re-
moval chamber drawing air into the chamber so as
to create the turbulent airflow;
Inserting a at least a portion of the body member into
the particulate removal chamber via the entrance ap-
erture; and
Removing the at least a portion of the elongate body
from the particulate removal chamber.

[0141] The method further comprising the step of: In-
serting the entire body member into the particulate re-
moval chamber via the entrance aperture; and removing
the entire body member from the particulate removal
chamber.
[0142] The skilled man will appreciate that all preferred
or optional features of the invention described with ref-
erence to only some aspects or embodiments of the in-
vention may be applied to all aspects of the invention.

[0143] It will be appreciated that optional features ap-
plicable to one aspect of the invention can be used in
any combination, and in any number. Moreover, they can
also be used with any of the other aspects of the invention
in any combination and in any number. This includes, but
is not limited to, the dependent claims from any claim
being used as dependent claims for any other claim in
the claims of this application.
[0144] The invention will now be described with refer-
ence to the accompanying drawing which shows by way
of example only one embodiment of an apparatus in ac-
cordance with the invention.
[0145] In the drawings:

Fig 1 is a perspective view of one embodiment of the
particulate removal device,

Fig 2 is a perspective view of one embodiment of the
particulate removal device with a section re-
moved along the line A-A in Fig 1,

Fig 3 is an exploded view of the plurality of co-oper-
ating components of the embodiment of the
particulate removal device of Fig. 1,

Fig 4 is a perspective view of the third component
defining the first wall of the particulate removal
device of the embodiment of the device of Fig.
1,

Fig 5 is a bottom plan view of the first component
defining the base portion of the cavity of the
particulate removal chamber of the embodi-
ment of the device of Fig. 1,

Fig 6 is a top plan view of the first component defin-
ing the base portion of the cavity of the partic-
ulate removal chamber of the embodiment of
the device of Fig.1,

Fig 7 is a perspective view of the fourth component
defining the second wall of the particulate re-
moval device of the embodiment of the device
of Fig. 1

Fig 8 is a top plan view of the fourth component of
Fig. 7,

Fig. 9 is a bottom plan view of the second component
defining the top portion of the cavity of the em-
bodiment of the device of Fig. 1,

Fig 10 is a front view of the second component of the
embodiment of the device of Fig. 1,

Fig 11 is a top plan view of the second component of
Fig. 10.

Fig 12 is a front plan view of the embodiment of the
device of Fig.1 with component 3 not attached
with an elongate body inserted into the device
illustrating turbulent airflow.

[0146] Referring to the figures, there is shown a device,
that is indicated generally by the reference numeral 1,
for removing the particulate of elongate bodies and, spe-
cifically, the ones arising from the cutting or milling proc-
ess of elongate bodies 16, such as the slat of a garage
door.
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[0147] Preferably but not exclusively, the device 1
shown in the figures is suitable for removing any residual
particulates from the milling process of an elongate body
16 such as the slat of a garage door.
[0148] The device 1 comprises:

- a particulate removal chamber 2 that is configured
to house, at least in part, a portion of an elongate
body to be treated 16; the interior of the chamber is
configured to create a turbulent flow 17 acting on the
surfaces of the elongate body 16 to be treated so as
to remove the particulate from said surfaces,

- an aperture 5 for the entry of an elongate body 16
to be treated into the chamber 2 and an exit aperture
6 for the exit of the same elongate body 16 from said
removal chamber 2;

- means 4 for coupling, directly or indirectly, the par-
ticulate removal chamber 2 with a suction apparatus
(not shown).

[0149] Conveniently, the entry aperture 5 and/or the
exit aperture 6 for the elongate body 16 correspond or
are slightly bigger in size to the cross-sectional perimeter
of the elongate body 16 from which the particulates are
intended to be removed.
[0150] Preferably, the entry aperture 5 and/or the exit
aperture 6 are roughly sized and shaped so as to allow
the insertion of a slat of a garage door 16. More in detail,
the entry aperture 5 and/or exit aperture 6 have a perim-
eter that corresponds or is slightly bigger than the cross-
sectional area of the slat of a garage door 16.
[0151] Advantageously, the entry aperture 5 is located
on a first wall 7 of the particulate removal device 1 and
defines a passage leading to the particulate removal
chamber 2. In particular, by passing through the entry
aperture 5 the elongate body 16 enters into the particulate
removal chamber 2, thus allowing the interaction of the
device 1 with the elongate body 16.
[0152] Preferably, the exit aperture 6 corresponds sub-
stantially in size to the entry aperture 5. Advantageously,
the exit aperture 6 is located on a second wall 8 of the
particulate removal device 1 and defines a passage for
exiting from the particular removal chamber 2.
[0153] Preferably, the exit aperture 6 comprises an
opening, that is defined on the second wall 8, and an
elongate mouth 15 developing from the second wall 8
and connected/aligned with said opening. More in detail,
the elongate mouth 15 tapers down as it develops away
from the second wall 8.
[0154] Conveniently, it is intended that also or only the
entry aperture 5 may have an elongate mouth 15 as the
one of the exit aperture 6.
[0155] In particular, by passing through the exit aper-
ture 6 the elongate body 16 exits from the particulate
removal chamber 2, thus allowing the elongate body 16
to cross completely and entirely the device 1.
[0156] Preferably, the second wall 8 of the device 1
provided with the exit aperture 6, that comprises the elon-

gate mouth 15, faces, and ideally is opposite to, the first
wall 7 of the device 1 containing the entry aperture 5.
[0157] Preferably, the exit aperture 6 faces, and ideally
is opposite to, the entry aperture 5. More preferably, the
exit aperture 6 is directly opposite to and aligned with the
entry aperture 5 so that the elongate body 16 can be
passed through the device 1.
[0158] Conveniently, the entry aperture 5 and exit ap-
erture 6 are reciprocally disposed/arranged and config-
ured on the facing walls delimiting the chamber 2 so that
the elongate body 16 enters through the entry aperture
5, then passes through the chamber 2 and comes out
from the latter through the exit aperture 6.
[0159] Advantageously, having the entry aperture 5
and the exit aperture 6 arranged in such a manner that
they are aligned opposite one another in a linear way
means that the elongate body 16 can be passed through
the device 1 without deviating from the linear longitudinal
axis of the elongate body 16 so that is will not be physi-
cally damaged or distorted during the particulate removal
process.
[0160] Preferably, as said, the interior of the chamber
2 is configured and adapted in size and/or shape for re-
moving the particulate from the surfaces of the elongate
body 16. The particulate removal chamber 2 comprising
a hollow portion (cavity) that is configured both in size
and shape to house, at least in part, a portion of the elon-
gate body 16.
[0161] In particular, the chamber 2 is configured and
adapted in size and/or shape for guiding airflow within
and around the interior of the same chamber 2, thus cre-
ating turbulent air flow 17 for extracting/removing partic-
ulate from the surface of the elongate body 16 on the
application of a suction force provided by a suction ap-
paratus. Conveniently, the interior faces 13 delimiting the
chamber 2 are shaped in size and shape so as to create,
within the same chamber 2, a turbulent air 17 that enables
the removal of the particulates from the surfaces of the
portion of the elongate body 16 that is inserted and
housed within the chamber 2.
[0162] Conveniently, the interior faces 13 of the cham-
ber 2 are shaped so as to define at least two adjacent
ridge projections 22 having a variable longitudinal exten-
sion along their circular development.
[0163] Advantageously, using turbulent air 17 to re-
move the particulate from the elongate body enables par-
ticulate such as swarf to be removed away from the sur-
faces of the elongate body 16 without scratching, abra-
sions or other damages in the general on the surfaces
of the elongate body 16. Therefore, the particulate is lifted
away from the elongate body 16 before being directed
into the receiving chamber of the attached suction appa-
ratus via the suction source coupling means 4.
[0164] The chamber 2 comprises a cavity 19 extending
from the first wall 7 to the second wall 8 of the particulate
removal device 1 and, in particular, extends from the en-
try aperture 5 on the first wall 7 to the second wall 8 of
the particulate removal device 1.
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[0165] The particulate removal chamber 2 extends
from the entry aperture 5 on the first wall 7 radially in-
wardly, preferably in a frusto-conical way, towards the
exit aperture 6. The chamber 2 tapers towards the exit
aperture 6.
[0166] Conveniently, the chamber 2 also comprises a
channel 20, also shaped and sized, for the passage of
the elongate body 16. Preferably, the channel 20 of the
chamber 2 extends continuously over the length of the
cavity 19 extending from the first wall 7 to the second
wall 8 of the particulate removal device 1. Furthermore,
the channel 20 extends in the elongate mouth 15 defining
the exit aperture 6.
[0167] Advantageously, having the particulate remov-
al chamber 2 tapering down towards the elongate mouth
15 of the exit aperture 6 increases the pressure gradient
between the exit aperture 6 and the chamber 2, thereby
increasing the suction effect at the mouth of the particu-
late removal device 1. This helps to draw the particulate
out from any nooks or crannies along the length of the
elongate body 16 when being passed through the entry
aperture 5.
[0168] Advantageously, the particulate removal device
1 also comprises dampening means (not shown) that are
detachably couplable to the exit aperture 6. In particular,
the dampening means are configured to dampen the loss
of suction at the exit aperture 6.
[0169] The dampening means dampens the loss of
suction at the exit aperture 6 by decreasing the surface
passing area of the exit aperture, and in particular by
minimizing any gap/area between the elongate body 16
and the exit aperture 6 when the elongate body 16 is
being passed through the device 1. Advantageously, by
minimizing the gap between the exit aperture 6 and the
elongate body 16 the dampening means maintains the
force of suction throughout the particulate removal cham-
ber 2. By ensuring the force remains constant throughout
the particulate removal chamber 2 the dampening means
reduces the risk that some particulate debris will remain
unextracted along the length of the elongate body 16.
Preferably, the dampening means comprises a material,
cloth or fabric or any other suitable textile. In particular,
by making the dampening means from a textile it can act
to gently brush any residual particulate from the grooves
in the elongate body 16 that were not dislodged by the
turbulent airflow 17 in the particulate removal chamber 2.
[0170] The coupling arrangement 4 is provided for re-
movably attaching directly or indirectly (by means of an
appropriate attachment) a suction apparatus to the par-
ticulate removal device 1. More in detail, the suction ap-
paratus is a vacuum cleaner while the appropriate at-
tachment is a vacuum cleaner hose, nozzle, or any other
attachment of sufficient size to attach the suction source
to the particulate removal device 1 via the suction source
attachment aperture.
[0171] In particular, the coupling arrangement 4 com-
prises an opening 11 that is located on a third wall 12 of
the device 1. Conveniently, the opening 11 is configured

in shape and/or size to allow the attachment of a suction
apparatus or an appropriate attachment thereof. In par-
ticular, the coupling arrangement 4 enables particulate
to be removed from the particulate removal device 1
through the coupling arrangement 4 and into the suction
apparatus. The opening 11 is annular and, preferably, is
circular.
[0172] Advantageously, the coupling arrangement 4 is
configured and designed in terms of shape and/or size
to mate/couple with any vacuum cleaner either directly
or indirectly via an intermediate appropriate attachment
thereof. This makes the particulate removal device 1 uni-
versally accessible as it is capable of coupling with any
commercially available vacuum cleaner.
[0173] Advantageously, the particulate removal device
1 is made from plastic.
[0174] Preferably, the particulate removal device 1 has
a cuboid shape.
[0175] The particulate removal device 1 may consist
of an extruded modulus unitary component or may con-
sist of a plurality of co-operating components joined to-
gether, preferably in a detachable way, by means of fas-
tening means (not shown) and receiving means 21. More
in detail, the fastening means comprise nuts and bolt,
screws, or any other traditional suitable means of fasten-
ing one component of the particulate removal device to
another component of the particulate removal device in
a predetermined location; more in detail, the receiving
means 21 comprising bores or through-bores located at
a predetermined site on either the main body of a com-
ponent of the particulate removal device or an appropri-
ate fixing tab thereof.
[0176] Preferably, the plurality of co-operating compo-
nents comprises:

- a first component 30 defining the base portion of the
cavity 19 of the particulate removal chamber 2,

- a second component 31 defining the top portion of
the cavity 19 of the particulate removal chamber 2,

- a third component 32 defining the first wall 7 of the
particulate removal device 1, and

- a fourth component 33 the second wall 8 of the par-
ticulate removal device 1.

[0177] Conveniently, the coupling arrangement 4 for
the suction apparatus are defined in the first component
30, preferably on its underside face.
[0178] Conveniently, first component 30 is detachably
joinable to the second component 31 so as to define the
cavity 19 of the particulate removal chamber 2. In partic-
ular, these two components 30, 31 are joinable via in-
serting fastening means through receiving means 21 on
the respective components so that they align in a co-
operative predetermined way.
[0179] Ideally, the third component 32 defining the first
wall 7 is detachably joinable to one side of the first 30
and second components 31 where is located an open
end of the cavity 19 defining the chamber 2. In particular,
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the joint is obtained by inserting appropriate fastening
means into the receiving means 21 of the third compo-
nent 32 and fastening them to the components 30, 31
defining the particulate removal chamber 2.
[0180] Ideally, the fourth component 33 comprises the
second wall 8 provided with the elongate mouth 15 de-
fining the exit aperture 6. In particular, the fourth compo-
nent 33 is detachably joinable to another/opposite side
of the first 30 and second components 31 where is locat-
ed an open end of the cavity 19 defining the chamber 2.
In particular, the joint is obtained by inserting appropriate
fastening means into the receiving means 21 of the fourth
component 33 and fastening them to the components
30, 31 defining the particulate removal chamber 2.
[0181] Advantageously, the particulate removal cham-
ber 2 is designed so that either the third component 32
or fourth component 33 can be joined to either open end
side of the cavity defining the chamber 2 and obtained
by joining together the first 30 and second component
31. By incorporating universal coupling locations on third
component 32 or fourth component 33 of the particulate
removal device 1 and on the components 30, 31 defining
the base and the top portions of the particulate removal
chamber 2, the risk of incorrect assembly is eliminated.
This is because it makes no difference which end of the
particulate removal chamber 2 the third component 32
or fourth component 33 is joined since, once that one of
the two components 32 or 33 is joined at one end of the
chamber 2, the other component may be easily joined at
the other end of the same chamber.
[0182] From the above disclosure, the advantages of
the device are clear, since it allows to create a turbulent
air 17 inside the chamber housing at least a portion of
an elongate body 16 so that the particulates can be easily,
quickly and suitably removed from the elongated body
16 without causing any damage to the surface aesthetic
of the same elongate body 16, and in particular without
leaving any surface scratches, abrasions or, in general,
other damages.
[0183] In use an operator of the particulate removal
device 1 couples a suction apparatus (not shown) to the
suction apparatus coupling means 4 located on the third
wall 12 of the device 1. The operator activates suction
drawing air from inside the particulate removal chamber
2 to outside of the particulate removal chamber 2 and
into the suction apparatus (not shown). Due to the con-
figuration of the interior faces 13 of the particulate remov-
al chamber 2 the generated suction stream 18 of the suc-
tion apparatus (not shown) is guided along at least a por-
tion of the interior faces 13 of the chamber 2 drawing
airflow into the suction apparatus (not shown). Further-
more, due to the portions of the interior faces 13 delimiting
the particulate removal chamber 2 turbulent airflow 17 is
created as air moves from a region proximal to the entry
and exit apertures (5 and 6) of the device 1 and over the
ridge projections 22 of the interior faces 13 of the cham-
ber 2 into the suction stream 18 of the suction apparatus
(not shown). An elongate body 16 is inserted into the

device 1 via the entry aperture 5 passing through the
particulate removal chamber 2 and in doing so passing
through the generated turbulent air 17 within the chamber
2 towards the device exit aperture 6. During transit from
the entry aperture 5 to the exit aperture 6 particulates are
lifted away from the elongate body 16 by the turbulent
air 17 into the suction stream 18 of the suction apparatus
(not shown) to be removed from the particulate removal
chamber 2. Upon exit from the chamber 2 the elongate
body 16 is delivered up to a damping means (not shown).
This damping means (not shown) dampens the loss of
suction within the particulate removal chamber 2 upon
the exit of the elongate body 16 from the particulate re-
moval chamber 2. The damping means (not shown) fur-
ther comprises textile material (not shown) to gently
brush across the elongate body 16 surface to lift any re-
sidual particulates which were not previously dislodged
by the turbulent airflow 17 when the portion of the elon-
gate body 16 was within the particulate removal chamber
2 into the suction stream 18 of the suction apparatus (not
shown) for removal.
[0184] In relation to the detailed description of the dif-
ferent embodiments of the invention, it will be understood
that one or more technical features of one embodiment
can be used in combination with one or more technical
features of any other embodiment where the transferred
use of the one or more technical features would be im-
mediately apparent to a person of ordinary skill in the art
to carry out a similar function in a similar way on the other
embodiment.
[0185] In the preceding discussion of the invention, un-
less stated to the contrary, the disclosure of alternative
values for the upper or lower limit of the permitted range
of a parameter, coupled with an indication that one of the
said values is more highly preferred than the other, is to
be construed as an implied statement that each interme-
diate value of said parameter, lying between the more
preferred and the less preferred of said alternatives, is
itself preferred to said less preferred value and also to
each value lying between said less preferred value and
said intermediate value.
[0186] The features disclosed in the foregoing descrip-
tion or the following drawings, expressed in their specific
forms or in terms of a means for performing a disclosed
function, or a method or a process of attaining the dis-
closed result, as appropriate, may separately, or in any
combination of such features be utilised for realising the
invention in diverse forms thereof.

Claims

1. A particulate removal device for removing particulate
from an elongate body, the device comprising: a par-
ticulate removal chamber configured to house at
least a portion of an elongate body; an entry aperture
configured to allow the at least a portion of the elon-
gate body to enter the particulate removal chamber;
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and coupling means for coupling the particulate re-
moval chamber with a suction apparatus, wherein
the particulate removal chamber is configured to cre-
ate a turbulent airflow acting on at least one surface
of the at least a portion of the elongate body so as
to remove particulate from the at least one surface.

2. A particulate removal device as claimed in claim 1,
wherein the device further comprises an exit aper-
ture configured to allow the at least a portion of the
elongate body to be removable from the particulate
removal chamber.

3. A particulate removal device as claimed in claim 1
or claim 2, wherein the entry aperture and/or the exit
aperture comprise an opening defined on a respec-
tive wall of the particulate removal device and an
elongate mouth developing from the corresponding
wall and connected/aligned with said opening.

4. A particulate removal device as claimed in claim 2
or claim 3, wherein the entry aperture is aligned with
and directly opposite to the exit aperture

5. A particulate removal device as claimed in any one
of the preceding claims, wherein the particulate re-
moval chamber is configured for guiding airflow with-
in and around the interior of the particulate removal
chamber for removing particulate from the at least
one surface of the at least a portion of the elongate
body.

6. A particulate removal device as claimed in claim 5,
wherein the particulate removal chamber comprises
interior faces which delimit the particulate removal
chamber and are shaped and sized to create, within
the particulate removal chamber, a turbulent airflow
that enables the removal of the particulate from the
at least one surface of the at least a portion of the
elongate body that is inserted and housed within the
particulate removal chamber.

7. A particulate removal device as claimed in any one
of the preceding claims, wherein the particulate re-
moval chamber is configured for creating a turbulent
air flow for extracting particulate from the at least one
surface of the at least a portion of the elongate body
on the application of a suction force provided by a
suction apparatus.

8. A particulate removal device as claimed in claim 7,
wherein the particulate removal device further com-
prises a dampening means to dampen the loss of
suction provided by the suction apparatus.

9. A particulate removal device as claimed in any one
of the preceding claims, wherein the particulate re-
moval device comprises coupling means for a suc-

tion apparatus, said coupling means being config-
ured for attaching a suction means or an appropriate
attachment thereof to the particulate removal device.

10. A particulate removal device as claimed in any one
of the preceding claims, wherein the particulate re-
moval device consists of one modular unitary com-
ponent.

11. A particulate removal device as claimed in any one
of claims 1 to claim 9, wherein the particulate removal
device consists of a plurality of co-operating compo-
nents

12. A particulate removal device as claimed in claim 11,
wherein the plurality of co-operating components
comprise means for their reciprocal joining.

13. A suction system comprising a particulate removal
device as claimed in any one of the preceding claims
and a suction apparatus that is connected/attached
to the particulate removal device via the suction ap-
paratus coupling means.

14. A method of removing particulates from a body mem-
ber by means of turbulent airflow within a particulate
removal device, the method comprising the steps of:
generating a suction force within the particulate re-
moval chamber drawing air into the chamber so as
to create the turbulent airflow; inserting at least a
portion of the body member into the particulate re-
moval chamber via an entrance aperture; and re-
moving the at least a portion of the body member
from the particulate removal chamber.

15. A method to remove particulates from an elongate
body by means of turbulent airflow within a particu-
late removal device, the device having an entrance
aperture and an exit aperture with a particulate re-
moval chamber extending therein between, the par-
ticulate removal chamber having a corrugated sur-
face, the method comprising the steps of: generating
a suction force within the particulate removal cham-
ber drawing air into the chamber so as to create the
turbulent airflow; inserting at least a portion of the
elongate body into the particulate removal chamber
via the entrance aperture; and removing the at least
a portion of the elongate body from the particulate
removal chamber via the exit aperture.
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