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A cassette element feeding device, a method for
feeding a cassette element and use of a cassette
element feeding device

TECHNICAL FIELD OF THE INVENTION

The invention relates to the technical field of cassette brushes
intended for industrial use.

Such a brush may be arranged on a tractor, a floor or street
sweeping machine, an industrial machine or a robot, as a few
examples, and is used for sweeping a surface. For example, such
a brush arranged at an industrial machine may be used for
removing disturbing particles from a conveyor and arranged at a
floor sweeping machine the brush may be used for cleaning a
concrete floor.

However, the invention relates especially to the technical field of
cassette brushes arranged on some type of airport runway
sweeper, which is used for sweeping a runway at an
airport/airfield so as to keep this free from stones, dust, snow and
other objects and substances that may disturb the starts and
landings of airplanes. Hence, brushes arranged on airport runway
sweepers may be mentioned as a typical example without
restricting the invention thereto.

A typical brush of this type is composed of a circular cylindrical
cassette element holding member (called “axle”, “core” etc.) of
aluminium, which is provided with a plurality of elongated axial
grooves in an outer surface thereof. The holding member is
provided with plastic cassette elements, each having a plurality
of bristle bunches arranged there along, which cassette elements
are inserted one after another in the grooves of the holding
member. A locking disc is mounted on each lateral end of the
holding member to close the end openings of the grooves and
thereby retain the cassette elements therein.
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Brushes of this type are described in the documents US 4 302 863
A and US 2018/008033 A1.

BACKGROUND ART

The main advantage by a cassette brush over a brush of another
type, such as a brush with bristles permanently attached to the
holding member, is the ability to have the bristles of the brush
replaced when these are worn down while the expensive holding
member may be used over and over again.

For replacing the bristles/bristle bunches of a brush of this type,
a said locking disc is firstly removed, whereafter the used
cassette elements with worn down bristles are pulled out from the
grooves of the holding member through the end openings thereof.
The grooves are then filled with new cassette elements by
inserting these through the respective end openings and pushing
them into the respective grooves one after another (each groove
is commonly provided with several cassette elements, but could
also have only one element). Finally, the locking disc is re-
mounted on the holding member and the brush is ready for use
again. This entire replacement procedure may be performed while
the cassette element holding member is held by the sweeping
machine/vehicle.

However, although this procedure seems simple in theory, there
are many problems related to the replacement of cassette
elements of a brush of this type. There are no tools on the market
custom made for facilitating the operations of pulling out or
pushing in the cassette elements from and into the grooves of the
holding member, respectively. This means that in practice the
cassette elements are pulled out and pushed in by hand, or by
means of regular tools which are not adapted for this purpose or
self-made tools with no CE marking. It is usually a heavy work
pulling out and pushing in the cassette elements due to dirt
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particles in the grooves which causes the elements to slide badly
and often get stuck therein. Bad working postures do not make
the job easier. Moreover, it is not unusual that the operator
performing the replacement gets scratched and wounded on the
skin of the arms and hands by sharp metal bristles of the cassette
elements, which are contaminated by chemical liquid used on the
runways (in the case of a brush arranged on an airport runway
sweeper).

SUMMARY OF THE INVENTION

The object of the present inventions is to come up with a solution
to this problem, i.e. the heavy and dirty work of performing a said
replacement procedure, so that such a procedure may be
performed more rapidly and in a better work environment for the
operator.

This object is according to the invention obtained by providing a
device for feeding a cassette element provided with at least one
bristle bunch into an elongated groove of a cassette element
holding member of a cassette brush intended for industrial use,
the device comprising

e a support and guide unit configured to receive and
support a said cassette element while allowing the
cassette element to be axially slid along a guide track
provided in the support and guide unit, wherein the
support and guide unit is configured to be positioned
with the guide track aligned with an opening into a said
groove at a lateral end of the cassette element holding
member,

e a moving arrangement configured to move a cassette
element received by the support and guide unit along
the guide track and into a said groove, and

e a power arrangement controllable to make the moving
arrangement move a said cassette element into a said
groove.
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The operator may by means of such a device easily feed a new
cassette element into a groove of the cassette element holding
member by simply placing the cassette element in the support and
guide unit and controlling the power arrangement to make the
moving arrangement move the cassette element into the
respective groove. The operation of filling the grooves of the
holding member with cassette elements may accordingly be
performed in a good working posture for the operator and the
heavy work of pushing these in by hand is eliminated.
Furthermore, the time for performing this operation is reduced
due to the force of the power arrangement making the cassette
elements slide to a proper position in the respective grooves
without getting stuck.

According to an embodiment of the invention the moving
arrangement is configured to bear on a cassette element received
by the support and guide unit, and the power arrangement is
controllable to make the moving arrangement move in a direction
along the guide track of the support and guide unit towards a
discharge end thereof, at which a cassette element is to be
discharged from said guide track into a said groove, and thereby
urge a said cassette element received by the support and guide
unit towards said discharge end of the guide track and into a said
groove.

According to another embodiment of the invention the moving
arrangement comprises a pusher arranged to be movable along
the guide track of the support and guide unit between a retracted
position, in which it allows a cassette element to be received by
the support and guide unit, and an advanced position while
pushing a said cassette element received by the support and
guide unit into a said groove, and that the power arrangement is
controllable to move the pusher from the retracted to the
advanced position.
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This device facilitates simultaneous removal of used cassette
elements from and insertion of new cassette elements in the same
groove of a said holding member, by removal of both locking discs
from the holding member so as to make the grooves thereof open
at both ends, and pushing a said cassette element into a said
groove so that all elements located in that groove are displaced
towards the opposite end thereof whereby the last element in the
row drops out of the groove to be discarded. Hence, all operations
which are heavy for the operator have been eliminated and the
device accordingly creates a good working environment for
him/her. Furthermore, the device of this type enables replacement
of the cassette elements of a said holding member in a very short
time.

According to another embodiment of the invention the pusher is
configured to bear by a front end surface thereof on a rear end
surface of a said cassette element received by the support and
guide unit to push this cassette element from behind into a said
groove in said advanced position.

According to another embodiment of the invention the pusher is
slidably arranged along a rail extending along the guide track of
the support and guide unit and defining a rectilinear path for the
pusher between the retracted and advanced positions.

According to another embodiment of the invention the guide track
is a recessed guide channel configured to receive at least a part
of a said cassette element therein when this is received by the
support and guide unit, and to guide said cassette element, while
being moved by the moving arrangement, towards and into a said
groove. The guide channel ensures that the cassette element is
properly inserted into the groove which implies less need of
control and intervention by the operator and by that a higher
degree of automation.
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According to another embodiment of the invention the guide
channel has a cross-section, perpendicularly to the longitudinal
extension thereof, allowing a base body of a said cassette
element to be slidably received therein when this cassette
element is received by the support and guide unit, an entry
opening at one end and an exit opening at the other end thereof,
stop surfaces configured to retain said base body in the guide
channel while this is slid between the entry and exit openings
thereof, and an elongated opening extending between said entry
and exit openings allowing said at least one bristle bunch of the
cassette element to project out of the guide channel when the
base body is received therein, and the pusher has a part with a
shape corresponding to said cross-section of the guide channel,
which part is configured to enter into the guide channel through
the entry opening thereof and be guided therein towards the exit
opening while the pusher is moved from the retracted to the
advanced position.

According to another embodiment of the invention the support and
guide unit comprises two elongated support and guide members
each having a substantially U-shaped groove along a longitudinal
edge thereof, wherein the support and guide members are
arranged with said grooves extending in parallel with and at a
distance from each other, with the openings of the U-shapes
facing each other, so as to together form said guide channel of
the support and guide unit with a said elongated opening
extending between said entry and exit openings both along a top
and bottom portion of the guide channel.

According to another embodiment of the invention the device
further comprises:

e securing means configured to interact with parts of a
said cassette element holding member for fixedly
securing the device thereto with the support and guide
unit in said position while a said cassette element is
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moved into a said groove of the cassette element
holding member.

These securing means ensure that the device and the support and
guide unit thereof are steadily kept in a suitable mutual position
with respect to the cassette element holding member while a said
cassette element is moved into a said groove of the holding
member.

According to another embodiment of the invention the securing
means comprises at least one locking pin movably arranged at
the device between a locking position, in which it protrudes from
a front surface of the device and is configured to be inserted in
and engage with a recess on a lateral side of said cassette
element holding member, and a releasing position, in which it is
retracted into said front surface.

According to another embodiment of the invention the device
further comprises:

e an arrangement for manipulating a said cassette
element holding member in the form of a rotatably held
circular cylindrical body, which arrangement
comprises a locking member configured to, in an
active state, protrude on a front side of the device and
be inserted in and engage with a recess on a lateral
side of said cassette element holding member,
wherein the arrangement is controllable to move the
locking member between at least a first and a second
position, in a direction at Ileast substantially
perpendicular to a longitudinal extension of the locking
member when this is in the active state, and a
movement of the locking member between the first and
second positions is configured to cause a rotational
movement of the cassette element holding member
when the locking member is in the active state.



10

15

20

25

30

35

WO 2021/066710 PCT/SE2020/050911

Such an arrangement enables the operator to easily manipulate
the cassette element holding member so as to feed a said groove
to be provided with new cassette elements to the position in which
a cassette element received by the support and guide unit is
aligned with an opening thereof without having to grab the dirty
holding member by hand or risk damaging it by using a non-
suitable tool.

According to another embodiment of the invention the power
arrangement comprises a motor, preferably an electric motor. A
motor driven power arrangement implies a more automatic
feeding of cassette elements by the device and accordingly a
better working environment for the operator using it.

According to another embodiment of the invention the device
further comprises a frame structure provided with wheels, by
which the device is configured to rest on a ground. Such a frame
structure simplifies operation of the device.

According to another embodiment of the invention the device
comprises a support element configured to receive a part of a
holding structure, by which the cassette element holding member
is configured to be held, on an upper surface thereof so as to
provide support for holding said holding structure and thereby the
cassette element holding member in a suitable position during an
operation of feeding a cassette element into a said groove of the
holding member.

According to another embodiment of the invention the support
element has receiving means, preferably a semicircular notch, in
said upper surface, in which the part of the holding structure is
configured to be received and placed to rest.

According to another embodiment of the invention the support
element is configured to allow a part of the holding structure to
grip over said upper surface and behind a rear surface of the



10

15

20

25

30

WO 2021/066710 PCT/SE2020/050911

support element, so as to axially fix the cassette element holding
member when the part of the holding structure is placed to rest
on the support element.

The invention also relates to a method for feeding a cassette
element by means of a device according to the invention
according to the appended method claim. Realizations of, and
advantages with, such a method clearly appears from the above
and following description of embodiments of a device according
to the invention.

The invention also relates to use of a device according to the
invention according to the appended use claim.

Further advantages as well as advantageous features of the

invention will appear from the following description of an
embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
With reference to the appended drawings, below follows a specific
description of an embodiment of the invention cited as an

example.

In the drawings:

Fig 1 is a simplified perspective view obliquely from a rear
side of a device according to an embodiment of the
invention,

Fig 2 is a perspective view obliquely from a front side of the

device of Fig 1, showing a part of the support and guide
unit in detail,
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Fig 3

Fig 4

Fig 5

Fig 6

Fig 7

Fig 8

Fig 9

Fig 10

Fig 11

PCT/SE2020/050911
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is a simplified perspective view of an airport runway
sweeper provided with a cassette brush intended for
industrial use,

is a simplified perspective view of a cassette element
provided with a plurality of bristle bunches to be
mounted in an elongated groove of a cassette element
holding member of a cassette brush intended for
industrial use,

is a simplified view showing a first step of an operation
of replacing the cassette elements of a cassette
element holding member of a cassette brush intended
for industrial use by use of the device of Fig 1,

is a simplified view showing a second step of said
replacement operation,

is a simplified view showing a third step of said
replacement operation,

is a simplified view showing a fourth step of said
replacement operation,

is a simplified view showing a fifth step of said
replacement operation,

is a simplified view showing the fourth step of said
replacement operation in more detail, and

is a simplified sectional view of a part of the device in
the direction “A” in Fig 7.

DETAILED DESCRIPTION OF AN EMBODIMENT OF THE
INVENTION
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A device 1 according to an embodiment of the invention is
illustrated in the appended figures 1-2 and 5-11 and will now be
described while at the same time making reference to all these
figures.

The device 1 is configured to be used for feeding a cassette
element 2 into an elongated groove 4 of a cassette element
holding member 5 of a cassette brush 6 intended for industrial
use, especially a cassette brush arranged on an airport runway
sweeper 7, and more specifically, for replacing used cassette
elements of such a brush with new ones. Such a cassette element
2 has an elongated plank-like base body 18 provided with a
plurality of bristle bunches 3 protruding from an upper surface
thereof (see Fig. 4).

The device 1 comprises a frame structure in the form of a base
plate 8 carried by legs 9 provided with wheels 10, by which the
device is configured to rest on a ground.

The device 1 further comprises a support and guide unit 11
arranged on the base plate 8 and configured to receive and
support a said cassette element 2 to be fed into a said groove 4
while allowing the cassette element to be axially slid, i.e. slid
along a longitudinal axis thereof, along a guide track in the form
of a recessed guide channel 12 provided in the support and guide
unit.

The support and guide unit 11 comprises two elongated support
and guide members 11a-b, each having a vertical wall attached
to the base plate 8 and a horizontal wall extending from the top
end of the vertical wall towards the other support and guide
member, i.e. the support and guide members each has a cross-
section with the shape of an “L” turned upside down, with the
horizontal short legs pointing at each other (see Fig 11). The end
surfaces of the support and guide members 11a-b facing each
other are each provided with a substantially U-shaped groove
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13a-b extending along the entire length of the respective support
and guide member. “Substantially U-shaped” is here to be
interpreted as having a bottom and two walls extending
substantially perpendicularly away therefrom and defining an
opening between the outer ends thereof, and shall also include a
U-shape with square corners as is seen in Fig 11, as one
example.

The support and guide members 11a-b are arranged with said
grooves 13a-b extending in parallel with and at a distance from
each other, with the openings of the U-shapes facing each other,
so that the grooves together form the guide channel 12 of the
support and guide unit 11. Due to the distance between the end
surfaces of the support and guide members provided with grooves
13a-b, the guide channel has an elongated bottom opening 14
extending along a center of a bottom portion of the channel
between an entry opening 15 at one end and an exit opening 16
at the other end thereof, and an elongated top opening 17
extending along a center of a top portion of the channel between
said entry and exit openings thereof.

The guide channel 12 has a rectangular cross-section,
perpendicularly to the longitudinal extension thereof, allowing a
base body 18 of a said cassette element 2 to be slidably received
therein when this cassette element is received by the support and
guide unit 11. More specifically, the base body of the cassette
element is inserted into the guide channel through the entry
opening 15 thereof and rests slidingly on the lower walls of the
grooves 13a-b of the support and guide members 11a-b when
received therein. Accordingly, these lower walls provide stop
surfaces for the base body 18 of the cassette element in the
downward direction, and the upper walls of these grooves 13a-b
provide stop surfaces for the base body in the upward direction,
whereby the base body 18 is retained in the guide channel 12 by
these stop surfaces and may be brought out therefrom by axially
sliding out through one of the entry 15 and exit 16 openings only.
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The elongated top opening 17 of the guide channel allows said at
least one bristle bunch of the cassette element to project out of
the guide channel when the base body 18 of the cassette element
2 is received and slid therein.

The support and guide unit 11 is thus configured to receive and
support a said cassette element 2 to be fed into a said groove 4
of a cassette element holding member 5 by receiving this element
in the guide channel 12. The support and guide unit is configured
to be positioned such that a cassette element received by it has
its front end 37 aligned with an opening 19 into a said groove at
a lateral end of the cassette element holding member, namely in
a position in which the exit opening 16 of the guide channel 12 is
aligned with said opening 19 of the groove 4 of the cassette
element holding member 5 (see Fig 7).

The device 1 further comprises a moving arrangement configured
to move a cassette element 2 received by the support and guide
unit 11 along the guide channel 12 and into a said groove 4 of a
cassette element holding member 5. The moving arrangement
comprises a carriage-like pusher 20 slidably arranged along a rail
21 arranged on the base plate 8 and extending along the guide
channel 12 of the support and guide unit 11, namely under the
guide channel, and defining a rectilinear path for the pusher
between a retracted position (see for instance Fig 7), in which it
allows a cassette element 2 to be received in the guide channel
12 of the support and guide unit 11, and an advanced position
(see Fig 8) while pushing a said cassette element received in the
guide channel 12 of the support and guide unit 11 into a said
groove 4.

More specifically, the rail 21 extends from a region of the exit
opening 16 of the guide channel 12, along the entire length of the
guide channel and past the entry opening 15 thereof by a part
with a greater length than the length of the pusher 20, and the
pusher in the retracted position is located at an end of the rail 21
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opposite to the end located at the region of the exit opening 16 of
the guide channel 12, so as to allow a cassette element to be
inserted through the entry opening 15 of the guide channel 12 to
be received therein in a position between a front end surface 22
of the pusher 20 and said exit opening 16. The pusher 20 is
accordingly configured to bear by the front end surface 22 thereof
on a rear end surface 23 of a said cassette element 2 received in
the guide channel 12 of the support and guide unit 11 to urge this
cassette element from behind towards a discharge end of the
guide channel, namely said exit opening 16, and into a said
groove 4 in the advanced position.

The pusher 20 has a part 24 with a shape corresponding to said
cross-section of the guide channel 12. More specifically, the
pusher has a T-shape and the upper horizontal part 24 of the T
has a cross-section substantially corresponding to the cross-
section of the guide channel 12 (see Fig 11). This part 24 of the
pusher is configured to enter into the guide channel through the
entry opening 15 thereof and be guided therein towards the exit
opening 16 while the pusher 20 is moved from the retracted to the
advanced position. The vertical part of the T-shape of the pusher
20 interconnecting the upper part 24 and a part in contact with
the rail 21 projects through the bottom opening 14 of the guide
channel 12 when said upper part 24 is located therein.

The device 1 further comprises a power arrangement 25,
comprising an electric motor, controllable to make the moving
arrangement move a said cassette element 2 into a said groove
4 of a cassette element holding member 5, and more specifically,
controllable to move the pusher 20 from the retracted to the
advanced position. The power arrangement may for instance
operate the pusher by means of a ball screw arrangement, which
is well known in the art and will therefore not be further described
in this disclosure.
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The power arrangement 25 may be controllable to move the
pusher 20 back and forth between said retracted and advanced
positions along the rail 21 by means of control buttons (not
shown), but it is also possible that the power arrangement is
configured to be used for moving the pusher from the retracted to
the advanced position only, and thus that the operator of the
device needs to bring the pusher back to the retracted position by
hand. The power arrangement could also be fully automatic, such
as be controlled by information provided by position sensors.
Furthermore, it is also possible that the power arrangement is
manually operable, i.e. may be driven without a motor, such as
by means of a crank handle or the like.

The device 1 further comprises securing means in the form of two
locking pins 26 slidably arranged in a respective channel-like
recess in a front surface 27 of the device, and more specifically
each slidably arranged in a recess in a front surface of one of the
two support and guide members 11a-b. Each locking pin 26 is
movable between a locking position, in which it is slid out of the
recess to protrude from said front surface 27 and configured to
be inserted in and engage with a recess on a lateral side of a said
cassette element holding member 5, and a releasing position, in
which it is retracted into the recess in said front surface. These
recesses on the lateral side of the holding member may for
instance be guide holes prepared therein, i.e. which facilitate
guiding of the holding member 5 to a suitable position for a
cassette element feeding operation by insertion of said locking
pins 26 therein. Each locking pin is connected to and operated by
a sliding knob 28. The locking pins are used to fixedly secure the
device 1 to a cassette element holding member 5 in the locking
position, with the support and guide unit 11 in said position, i.e.
with the exit opening 16 of the guide channel 12 aligned with an
opening 19 into a said groove 4 of the holding member 5. Thus, a
rotatable circular cylindrical cassette element holding member is
in this way held in a non-rotatable state during a said feeding
operation.
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The device 1 further comprises an arrangement for manipulating
a said cassette element holding member 5 in the form of a
rotatably held circular cylindrical body. The manipulating
arrangement comprises a locking member in the form of a locking
pin 29 configured to, in an active state, protrude on a front side
of the device 1 and be inserted in and engage with a recess on a
lateral side of said cassette element holding member 5. The
locking pin 29 is slidably received in a guide slot 30 arranged in
a plate element attached to the base plate 8 at a front end thereof.
The guide slot is curved in such a way that the locking pin 29 is
moved along a part of an imagined circle, with the axis of rotation
of the cassette element holding member 5 to be manipulated as
the center, when this is slid in the guide slot.

The locking pin 29 is connected to a lever 31 by which it is
movable in the guide slot 30 between at least a first and a second
position, in a direction at least substantially perpendicular to a
longitudinal extension of the locking pin (and to the axis of
rotation of the cassette element holding member 5), and thereby
causes a rotational movement of the holding member 5 when the
locking pin 29 is in the active state. The locking pin 29 has a head
part 32 located on a rear side of the plate element, by which the
locking pin may be pulled through the guide slot 30 out of
engagement with a said recess of the cassette element holding
member 5, to be slid in the guide slot to a position in which it is
aligned with and may be inserted in another such recess of the
holding member.

Hereinafter, a method of replacing used cassette elements 2b
with worn down bristle bunches (see Fig 5) of a cassette element
holding member 5 by means of a device 1 is to be described, with
reference especially to the figures 5-10. The cassette element
holding member has a circular cylindrical body with elongated
axial grooves 4 in an outer surface thereof. The holding member
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5 is part of a cassette brush 6 which is rotatably mounted on a
shaft 33 held by front arms 34 of an airport runway sweeper 7.

Firstly, the locking discs 35 (see Fig 5) mounted on each lateral
end of the holding member 5 are removed so as to clear the
openings 19 into the grooves 4 of the holding member at both
ends thereof (see Fig 6). Each of these locking discs consists
suitably by two halves, so as to allow removal thereof while the
holding member is held by the airport runway sweeper 7, and are
attached to the holding member by screws.

Thereafter, a part of the holding structure, by which the cassette
element holding member 5 is held (comprising the shaft 33 on
which the holding member 5 is mounted, the front arms 34 of the
airport runway sweeper 7 as well as components attached
thereto), is received and placed to rest on an upper surface of a
support element 36 arranged on a front side of the frame structure
of the device 1, so that the cassette element holding member is
vertically fixed by the device 1 with the groove 4 located at the
top of the holding member 5 located at the same height as the
exit opening 16 of the guide channel 12 of the support and guide
unit 11 of the device 1 (see Fig 7). The support element 36 has
receiving means in the form of a semicircular notch 40 in said
upper surface, in which the part of the holding structure is
configured to be received and placed to rest. Furthermore, the
support element 36 is configured to allow a gripping part (not
shown) of the holding structure to grip over said upper surface
and behind a rear surface 41 of the support element, so as to
axially fix the cassette element holding member 5 when the part
of the holding structure is placed to rest on the support element
36.

The wheels 10 of the device are then put into a lock position so
as to immobilize the device. Preferably, the opposite end of the
shaft 33 is also placed to rest on some external support surface,
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such as at a support carriage 39, to keep the holding member 5
steady in a horizontal position.

The two locking pins 26 on the support and guide unit 11 are
moved, by actuation of the sliding knobs 28, to their locking
position in engagement with a respective recess at a lateral side
of the cassette element holding member 5 so as to lock the
holding member 5 in a non-rotatable position with the opening 19
into the groove 4 located at the top of the holding member aligned
with the exit opening 16 of the guide channel 12 of the support
and guide unit 11. Furthermore, the head part 32 of the locking
pin 29 of the manipulating arrangement is gripped and pulled in a
direction away from the cassette element holding member 5
allowing the locking pin 29 to be slid to a first position in the guide
slot 30, at the top thereof, and inserted into a recess on the lateral
side of the holding member by bringing the head part 32 back into
contact with the plate element in this position.

The cassette element holding member 5 is now axially and
radially fixed by the device 1, and more specifically by the support
element 36 and the two locking pins 26 on the support and guide
unit 11 thereof.

A cassette element 2 is placed in and received by the support and
guide unit 11, and more specifically inserted into the guide
channel 12 through the entry opening 15 thereof and slid in said
channel to a position in which a front end surface 37 of the
cassette element 2 is located at the exit opening 16 of the guide
channel 12, i.e. aligned with the opening 19 into the groove 4
located at the top of the holding member 5, and the rear end
surface 23 of the cassette element is located at the entry opening
15 of the guide channel. The pusher 20 is located in the retracted
position, and may also be folded down on one side of the rail 21,
so as to provide space for allowing this insertion of the cassette
element into the guide channel. It should be mentioned that the
placing of the cassette element 2 in the support and guide unit 11
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may of course be done at an earlier stage of this method, such as
in a first stage, as is understood from Fig 5.

The operator performing the replacement method then actuates
the power arrangement, for instance by a control button (not
shown), to move the pusher 20 to the advanced position, i.e. to
slide along the rail 21 so that the upper part 24 of the pusher is
moved into the entry opening 15 of the guide channel and is slid
therein towards the exit opening 16 while bearing by the front end
surface 22 on the rear end surface 23 of the cassette element 2
so as to push the cassette element through the guide channel 12
and out of the exit opening 16 thereof into said opening 19 of the
groove 4 of the cassette element holding member 5 (see Fig 8).

Each groove 4 of a cassette element holding member 5 of this
type is typically provided with 4-6 (in the example shown 4)
cassette elements 2 arranged one after another therein. This
means that the length of a said groove substantially corresponds
to the length of four cassette elements combined. When a new
cassette element is pushed into the opening 19 of a said groove
4 by the pusher 20, this new element abuts a first one in the row
of used cassette elements 2b located in that groove. While being
pushed further into the groove 4 by the pusher 20, this new
cassette element 2 will in turn push the entire row of used
cassette elements 2b towards the opening of the groove at the
opposite lateral end of the holding member 5, and once the new
cassette element 2 is fully inserted in the groove 4, the last used
cassette element 2b in the row will drop out from said opening at
the opposite end and into a collecting container 38 (see Fig 10).

This procedure is then repeated, i.e. a new cassette element 2
placed in the support and guide unit 11 of the device 1 and pushed
into the groove 4 of the holding member 5, until this groove is
filled with new cassette elements only. Thus, with this method
there is no need to separately pull out the used cassette elements
2b from a groove 4, as the removal of these is managed
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automatically by the feeding of new cassette elements therein,
which substantially reduces the time needed for a process of
replacing the cassette elements of a cassette element holding
member of this type.

When a groove 4 of the cassette element holding member is
completely filled with new cassette elements 2, the operator pulls
the locking pins 26 of the support and guide unit 11 back to the
releasing position whereby the holding member 5 is allowed to
rotate, and then simply pulls the lever 31 of the manipulating
arrangement to make the locking pin 29 thereof slide in the guide
slot 30 to a second position, at the bottom thereof, whereby the
cassette element holding member 5 is rotated and a new groove
4 thereof fed to a position in which the opening 19 thereof is
aligned with the exit opening 16 of the guide channel (see Fig 9).

This procedure is repeated until all the grooves 4 of the cassette
element holding member 5 are filled with new cassette elements
2, whereafter this is lifted from the support element 36 of the
device 1 and the support carriage 39, the locking discs 35 are re-
mounted at the lateral ends of the holding member and the brush
6 is ready for use.

Accordingly, the present invention offers a solution to the problem
described in the introduction, by providing a device 1 as well as
a method of using it enabling replacement of cassette elements
of a cassette element holding member 5 of a cassette brush 6
intended for industrial use in less time and in a substantially
better working environment for the operator compared to the
replacement procedures used today.

The invention is of course not in any way restricted to the
embodiment thereof described above, but many possibilities to
modifications thereof will be apparent to a person with ordinary
skill in the art without departing from the scope of the invention
as defined in the appended claims.
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A cassette element holding member with a body having a circular
cylindrical shape is one type of such a holding member. However,
the body of the holding member may for instance have the shape
of a cone or be substantially flat.

The moving arrangement may comprise other components than a
pusher, such as rotatable wheels, or a belt fed in an endless loop,
arranged along the guide track and configured to bear on a
cassette element received therein so as to move said element by
friction force between the rotatable wheels/belt and the element,
as a few examples.

The device could also be configured for feeding two or more
cassette elements at a time, either in series (into the same
groove) or in parallel (into two or more adjacent grooves).

The phrase “industrial use” as used in this disclosure refers to
such use that is not commonly performed in a regular household.
For example, use of a handheld broom is considered to not be
included in this definition, even if it is used in an industrial facility.

The steps a) and b) in the appended method claim may also be
performed in the reversed order, i.e. the support and guide unit
firstly positioned so that a cassette element then placed therein
is directly aligned with said opening into said groove.

A said guide track is not to be limited to comprising a recessed
track or channel, but could for instance consist of a flat surface
along which a cassette element is guided.

The terms upper, lower, front, rear, horizontal and vertical as are
used in this disclosure for defining various components, or parts
thereof, are to be interpreted as valid for a device placed on a
horizontal ground, as shown for instance in Fig 2. The front side
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of the device as shown in Fig 2 is directed obliquely to the right
and obliquely towards the viewer of the drawing.

It is of course also possible to use the device for feeding cassette
elements into empty grooves of for instance a brand new cassette
element holding member, i.e. without simultaneously pushing out
used cassette elements therefrom. Furthermore, it is possible to
use the device for emptying a said groove of a cassette element
holding member without providing this with new cassette
elements, by pushing cassette elements, with or without bristle
bunches, or bodies with similar shape, into the groove in order to
push out used cassette elements therefrom. Those cassette
elements or bodies pushed into the groove may thereafter be
pushed/pulled out therefrom and the groove is empty.

A cassette brush is in this disclosure to be interpreted as a brush
comprising a cassette element holding member provided with at
least one cassette element, which is provided with at least one
bristle bunch. Such a brush may however also comprise other
components, such as locking discs etc. Although the bristles of a
said cassette element are usually arranged in one or more
bunches, it is of course also possible that a cassette element to
be fed by the device is provided with separate bristles scattered
over a surface thereof.
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Claims

1. A device (1) for feeding a cassette element (2) provided with

10

15

20

25

30

35

at least one bristle bunch (3) into an elongated groove (4)
of a cassette element holding member (5) of a cassette
brush (6) intended for industrial use, the device (1)
comprising
e asupport and guide unit (11) configured to receive and
support a said cassette element (2) while allowing the
cassette element (2) to be axially slid along a guide
track provided in the support and guide unit (11),
wherein the support and guide unit (11) is configured
to be positioned with the guide track aligned with an
opening (19) into a said groove (4) at a lateral end of
the cassette element holding member (5),
e a moving arrangement configured to move a cassette
element (2) received by the support and guide unit
(11) along the guide track and into a said groove (4),
and
e a power arrangement (25) controllable to make the
moving arrangement move a said cassette element (2)
into a said groove (4).

2. A device (1) according to claim 1, characterized in that the

moving arrangement is configured to bear on a cassette
element (2) received by the support and guide unit (11), and
that the power arrangement (25) is controllable to make the
moving arrangement move in a direction along the guide
track of the support and guide unit (11) towards a discharge
end thereof, at which a cassette element (2) is to be
discharged from said guide track into a said groove (4), and
thereby urge a said cassette element (2) received by the
support and guide unit (11) towards said discharge end of
the guide track and into a said groove (4).
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3. A device (1) according to claim 1 or 2, characterized in that

the moving arrangement comprises a pusher (20) arranged
to be movable along the guide track of the support and guide
unit (11) between a retracted position, in which it allows a
cassette element (2) to be received by the support and
guide unit (11), and an advanced position while pushing a
said cassette element (2) received by the support and guide
unit (11) into a said groove (4), and that the power
arrangement (25) is controllable to move the pusher (20)
from the retracted to the advanced position.

. A device (1) according to claim 3, characterized in that the

pusher (20) is configured to bear by a front end surface (22)
thereof on a rear end surface (23) of a said cassette element
(2) received by the support and guide unit (11) to push this
cassette element (2) from behind into a said groove (4) in
said advanced position.

. A device (1) according to claim 3 or 4, characterized in that

the pusher (20) is slidably arranged along a rail (21)
extending along the guide track of the support and guide
unit (11) and defining a rectilinear path for the pusher (20)
between the retracted and advanced positions.

. A device (1) according to any of the preceding claims,

characterized in that the guide track is a recessed guide
channel (12) configured to receive at least a part (24) of a
said cassette element (2) therein when this is received by
the support and guide unit (11), and to guide said cassette
element (2), while being moved by the moving arrangement,
towards and into a said groove (4).

. A device (1) according to claims 3 and 6, characterized in

that the guide channel (12) has a cross-section,
perpendicularly to the longitudinal extension thereof,
allowing a base body (18) of a said cassette element (2) to
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be slidably received therein when this cassette element (2)
is received by the support and guide unit (11), an entry
opening (15) at one end and an exit opening (16) at the
other end thereof, stop surfaces configured to retain said
base body (18) in the guide channel (12) while this is slid
between the entry (15) and exit (16) openings thereof, and
an elongated opening (17) extending between said entry
(15) and exit (16) openings allowing said at least one bristle
bunch (3) of the cassette element (2) to project out of the
guide channel (12) when the base body (18) is received
therein, and that the pusher (20) has a part (24) with a
shape corresponding to said cross-section of the guide
channel (12), which part (24) is configured to enter into the
guide channel (12) through the entry opening (15) thereof
and be guided therein towards the exit opening (16) while
the pusher (20) is moved from the retracted to the advanced
position.

. A device (1) according to claim 7, characterized in that the

support and guide unit (11) comprises two elongated
support and guide members (11a-b) each having a
substantially U-shaped groove (13a-b) along a longitudinal
edge thereof, wherein the support and guide members (11a-
b) are arranged with said grooves (13a-b) extending in
parallel with and at a distance from each other, with the
openings of the U-shapes facing each other, so as to
together form said guide channel (12) of the support and
guide unit (11) with a said elongated opening (14, 17)
extending between said entry (15) and exit (16) openings
both along a top and bottom portion of the guide channel
(12).

. A device (1) according to any of the preceding claims,

characterized in that the device (1) further comprises:
e securing means configured to interact with parts of a
said cassette element holding member (5) for fixedly
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securing the device (1) thereto with the support and
guide unit (11) in said position while a said cassette
element (2) is moved into a said groove (4) of the
cassette element holding member (5).

10. A device (1) according to claim 9, characterized in that the
securing means comprises at least one locking pin (26)
movably arranged at the device (1) between a locking
position, in which it protrudes from a front surface (27) of
the device (1) and is configured to be inserted in and
engage with a recess on a lateral side of said cassette
element holding member (5), and a releasing position, in
which it is retracted into said front surface (27).

11.A device (1) according to any of the preceding claims,
characterized in that the device (1) further comprises:

e an arrangement for manipulating a said cassette

element holding member (5) in the form of a rotatably
held circular cylindrical body, which arrangement
comprises a locking member (29) configured to, in an
active state, protrude on a front side of the device (1)
and be inserted in and engage with a recess on a
lateral side of said cassette element holding member
(5), wherein the arrangement is controllable to move
the locking member (29) between at least a first and a
second position, in a direction at least substantially
perpendicular to a longitudinal extension of the locking
member (29) when this is in the active state, and a
movement of the locking member (29) between the
first and second positions is configured to cause a
rotational movement of the cassette element holding
member (5) when the locking member (29) is in the
active state.
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A device (1) according to any of the preceding claims,
characterized in that the power arrangement (25)
comprises a motor, preferably an electric motor.

A device (1) according to any of the preceding claims,
characterized in that the device (1) further comprises a
frame structure (8, 9) provided with wheels (10), by which
the device (1) is configured to rest on a ground.

A method for feeding a cassette element (2) provided with
at least one bristle bunch (3) into an elongated groove (4)
of a cassette element holding member (5) of a cassette
brush (6) intended for industrial use, by use of a device (1)
according to any of the claims 1-13, the method comprising

a) placing the cassette element (2) in the support and guide
unit (11),

b) positioning the support and guide unit (11) with the guide
track aligned with an opening (19) into a said groove (4),

c) controlling the power arrangement (25) to make the
moving arrangement move the cassette element (2)
along the guide track and into the groove (4).

Use of a device (1) according to any of the claims 1-13 for
replacing said cassette elements (2) of a cassette element
holding member (5) of a cassette brush (6) of an airport
runway sweeper (7).
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