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TITLE OF THE INVENTION

Brush Roll Arrangement For a Floor Cleaning Tool

ABSTRACT OF THE DISCLOSURE

A brush roll 1s rotatably supported by bearings i1n a housing of
a cleaning brush tool. One of the bearings is incorporated in
a removable bearing arrangement that can be rotationally fastened
and removed as needed on a cylindrical end of the housing.
Preferably collar elements protruding cylindrically from the
removable bearing arrangement form bayonet-type catch hooks that
selectively engage with bayonet-type catch elements protruding
radially outwardly from the cylindrical end sleeve of the
housing. A detent on the housing engages a securing element on
the removable bearing arrangement to secure the engaged

bayonet-type fastening arrangement against rotational release

thereof.
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FIELD OF THE INVENTION

The invention relates to a brush roll arrangement for a cleaning
tool, such as a floor cleaning tool, a carpet cleaning tool, an
upholstery brush tool or a brush tool head of a vacuum cleaner,

having at least one rotating brush roll supported by bearings.

BACKGROUND INFORMATION

Brush roll arrangements of the above mentioned general type are
known 1n various different configurations and embodiments,
particularly 1n relation to brush tools for vacuum cleaners. In
such a brush roll arrangement, 1t 1s conventionally known that
at least one of the bearings supporting the brush roll may be a
removable bearing, 1.e. so that this bearing can be removed to
allow removal of the brush for cleaning and maintenance purposes.
Various different arrangements of such a removable bearing are
Known 1n the art. However, it has been found in practice, that
1t 1is difficult for the user of the tool to easily remove the
removable bearing without the need of tools, and particularly
through simple manipulations by hand. It has further been
difficult to simultaneously achieve the required secure fixing
of the removable bearing in its installed condition to ensure a
sufficient operating safety. In other words, the prior art

arrangements have been unable to simultaneously satisfy these

opposite demands, namely easy removability of the bearing by
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hand, and also secure fixing of the bearing in its installed

condition.

SUMMARY OF THE INVENTION

In view of the above, it is an object of the invention to provide
a brush roll arrangement that includes a particularly simple
construction of a removable bearing that can be easily removed
by hand, and can again easily be re—-installed by hand to achieve
a securely fixed installed condition. A further object of the
invention 1is to provide a removable bearing arrangement in which
a rotating motion allows the bearing to be released or secured
as deslired, and the released bearing can be axially removed from
an end of the brush roll arrangement, to allow the removal of the
brush roll. The 1nvention further aims to avoid or overcome the
disadvantages of the prior art, and to achieve additional

advantages, as apparent from the present specification. The
attainment of these objects 1is, however, not a required

limitation of the claimed invention.

The above objects have been achieved according to the invention

in a cleaning brush tool, for example a brush tool, floor
cleaning tool, carpet tool, brush head, or the like of a vacuum
cleaner. The cleaning brush tool includes at least one brush
roll that 1s rotatably supported at two opposite ends thereof by

two rotatlion bearings in a brush housing. The brush roll may be
rotationally driven by an electric motor, air turbine, or the

like, for example via a drive belt. One of the bearings is

.._3_._
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carried by a bearing mount, which together form a removable

bearing arrangement that is selectively secured to or removable
from the brush housing, to allow the brush roll to be removed
from the brush housing. Particularly, the removable bearing
arrangement 1s removably arranged on a cylindrical end sleeve of
the brush housing and 1s securable by a rotational fastening
arrangement 1nvolving the rotational cooperation of respective
components of the brush housing and the removable bearing
arrangement. An additional latching arrangement latches or fixes
the removable bearing arrangement against rotation in the removal
direction. All of the elements necessary for these fastening and
latching functions are 1integrated in the removable bearing
arrangement and the cylindrical end sleeve of the brush housing,

so that no separate parts are needed 1n thilis regard.

More particularly, the above objects have been achieved according
to the i1nvention in a cleaning brush tool in which the bearing
mount of the removable bearing arrangement includes one or more
collar elements that can be set onto or into the cylindrical end
sleeve of the brush housing, such that the removable bearing

arrangement 1s axially slidable while also being pivotable or
partially rotatable relative to the cylindrical end sleeve of the
brush housing. At least two catch elements are provided on the
cylindrical end sleeve of the brush housing, and respectively
cooperate with catch grooves forming catch hooks in the collar
elements of the removable bearing arrangement. Namely, the catch

elements can be engaged into the catch grooves of the catch hooks

by sultable alignment and rotation of the removable bearing
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arrangement, to achieve a bayonet-type engagement of the
removable bearing arrangement on the cylindrical end sleeve of
the brush housing. Furthermore, in this engaged position, a
latch or securing element on the removable bearing arrangement
engages a latch dog or detent provided on the brush housing, so

as to latch and secure the removable bearing arrangement and

prevent the unintended releasing rotation thereof.

According to further preferred details of an embodiment of the
invention, a guide structure provided on each collar element of

the removable bearing arrangement leads into the catch groove of
the catch hook. This guide structure is preferably a helically
sloping guide surface, and the catch element has a corresponding

sloping wall that cooperates with the sloping guide surface to

guide the catch element into the catch groove.

In a further preferred embodiment, the securing arrangement
1ncludes a latch detent that is tiltable, pivotable, or flexibly
deflectable on the brush housing, so as to selectively engage

with or disengage from the latch or securing element of the

removable Dbearing arrangement. For example, a press button
connected to or acting on the latch detent allows it to be

deflected out of engagement with the latch or securing element,

for releasing the removable bearing arrangement.

The rotational fastening arrangement and particularly the
bayonet-type fastening arrangement is advantageously configured

and constructed 1n such a manner so that the removable bearing

.....5__
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arrangement 1s released and can then be axially removed from the
cylindrical end sleeve of the housing at least through a
rotational motion of ninety degrees. Namely, rotating the
removable bearing arrangement by not more than ninety degrees
will rotationally disengage it from the cylindrical end sleeve

of the housing, whereupon it can be axially removed to allow

further removal of the brush roll.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the i1invention may be clearly understood, it will
now be described 1n connection with example embodiments thereof,

with reference to the accompanying drawings, wherein:

Fig. 1A 1s a perspective general overview of a vacuum brush
tool according to the invention, having a partially
sectioned-open housing to show features of an

embodiment of an inventive brush roll arrangement;

Fig. 1B 1s an enlarged view of a portion of Fig. 1A, showing

the removable bearing arrangement in a disengaged or

released condition;

Fig. 1C l1s a view similar to Fig. 1B, but showing the

removable bearing arrangement 1in an engaged and

secured or latched condition;
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Fig. 2 1s a further enlarged detail view of the disengaged or

released condition of an embodiment of the removable

bearing arrangement; and

Fig. 3 1s an enlarged detail view like Fig. 2, but showing

the removable bearing arrangement 1n the engaged and

secured or latched condition.

DETAILED DESCRIPTION OF PREFERRED EXAMPLE EMBODIMENTS AND OF THE
BEST MODE OF THE INVENTION

In the 1llustrated example, the vacuum cleaner brush head, floor
cleaning tool, or brush tool 1 includes a rotatable brush roll
2 arranged 1n a brush housing 3. The brush roll 2 is rotatably
supported at two opposite ends thereof by respective rotation
bearings 4 and 5A. While the bearing 4 may be a conventional
fixed bearing that is fixedly secured in the brush housing 2, the
bearing 5A 1s incorporated in a removable bearing arrangement 5
according to the invention. This removable bearing arrangement
5 1s selectively secured to the brush housing 3 to rotatably
support the brush roll 2, or 1s selectively removable to allow
the brush roll 2 to be removed from the housing 3 (for example
for cleaning, maintenance, or replacement of the brush roll 2).
The removable bearing arrangement 5 and the brush roll 2 can be
removed from the housing 3 in the axial direction, i.e. parallel

to the axis A of the brush roll 2 and the housing 3.

The removable bearing arrangement 5 includes the bearing 5A,

which may be any conventionally known or future developed type
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of rotation bearing, for example a ball bearing, a roller

bearing, a sleeve bearing, or the like. The removable bearing

arrangement 5 further includes a bearing mount that carries the
bearing 5A and that may be configured as a bearing mount cup
including an end cap and one or more cylindrical collar elements.
The bearing mount preferably includes two collar elements 12 that
are each a partial cylindrical shell or collar portion protruding
from the end cap toward the brush housing 3 partially
cylindrically around the axis A. The removable bearing

arrangement 5 further 1i1ncludes a latch or securing element 10.

The collar elements 12 of the removable bearing arrangement 5 can
be axially pushed onto or into the cylindrical end of the brush
housing 3. Particularly, in the example embodiment of Figs. 2
and 3, the end of the housing 3 includes a cylindrical end sleeve
3A that fits 1into the collar elements 12, i.e. the collar
elements 12 can be pushed coaxially onto the cylindrical end
sleeve 3A. The removable bearing arrangement 5 is also at least
partially rotatable about the axis A on the cylindrical end
sleeve 3A of the housing 3. Such rotation can selectively secure

or release the removable bearing arrangement 5 relative to the

cylindrical end sleeve 3A as follows.

Two catch elements 6 protruding radially outwardly are provided
at diametrically opposed positions on the cylindrical end sleeve
3A of the housing 3. On the other hand, the collar elements 12
of the removable bearing arrangement 5 are configured with a

sloping guide surface 7 along an edge of each collar element 12,
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extending along a helical spiral line about the axis A, and

leading into a catch groove 8 formed behind a catch hook 8A of

the adjacent collar element 12. While only one catch element 6
and one catch hook 8A with a catch groove 8 and a guide surface
7 are shown 1n Figs. 2 and 3, similar structures are arranged
rotationally symmetrically at a diametrically opposite position.
Instead of two sets of such structures, it 1is alternatively
possible to provide three or even more sets of such structures
distributed uniformly around the circumference of the removable

bearing arrangement 5. These structures 6, 8 and 8A form a

bayonet-type fastening arrangement.

To engage the removable bearing structure 5 onto the end of the
housing 3, the bearing arrangement 5 is moved axially onto the
cylindrical end sleeve 3A so that the sloping gquide surface 7
corresponds 1n position and then physically contacts and
cooperates with the respective catch element 6 of the cylindrical
end sleeve 3A. The catch element 6 preferably has a sloping wall
9 that cooperates with the sloping guide surface 7. This
position 1is shown in Fig. 2, whereby the bearing arrangement 5

1s 1n a disengaged or released condition.

By then rotating the bearing arrangement 5 in a clockwise
direction, to reach the position shown in Fig.3, the sloping
gulde surface 7 slides along the catch element 6, until the catch
element 6 1s received 1in the catch groove 8 behind the catch hook

8A of the adjacent collar element 12. Due to the engagement of

the catch hook 8A axially behind the catch element 6, it is no

._.9_
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longer possible to remove the bearing arrangement 5 axially from

the cylindrical end sleeve 3A of the housing 3 in the engaged

condition shown in Fig. 3.

Furthermore, the engaged condition of Fig. 3 1is latched or
secured wlth a latch or securing element 10 to prevent an
unintended rotational disengagement thereof. The securing
element 10 may simply involve an undercut edge, a protruding lip,
a catch rim, or one or more ratchet grooves configured and
arranged on a sultable part of the removable bearing arrangement
> to cooperate with the latch dog or detent 11 of the brush
housing 3. 1In this regard, in Fig. 3, the securing element 10
has been engaged with, e.g. engaged rotationally behind, the
latch detent 11. This latch detent 11 is pivotally, flexibly,
deflectably, or otherwise movably connected to the housing 3.
For example, 1t 1s connected to or acted on by a press button
11A, which may be depressed by a user of the tool 1 to disengage
the latch detent 11 from the securing element 10 so as to allow
the rotational disengagement of the removable bearing arrangement
> from the engaged condition shown in Fig. 3 to the disengaged
conditlion shown in Fig. 2. When rotationally disengaging the
bearing arrangement 5, the sloping guide surface 7 rides along
the catch element 6, and thereby tends to push the bearing
arrangement 5 axially away from the housing 3. This contributes
to the next step, which involves axially pulling the bearing
arrangement 5 off of and away from the cylindrical end sleeve 3A.

Then the brush roll 2 can simply be pulled axially out of the

prush housing 3 to carry out its cleaning, maintenance, or
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replacement. In this regard, the ends of the brush roll shaft

may simply be pushed axially into the internal bearing races of

the bearings 4 and 5A.

A circular or cylindrical shape of the sleeve 3A does not require
a complete continuos cylinder, but can involve partial

cylindrical collars for example. The bearing 4 need not be

fixed, but can also be removable.

Although the invention has been described with reference to
speciflic example embodiments, it will be appreciated that it is
intended to cover all modifications and equlvalents within the
scope of the appended claims. It should also be understood that
the present disclosure includes all possible combinations of any

individual features recited in any of the appended claims.
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The embodiments of the invention 1n which an exclusive

property or privilege 1s claimed are defined as follows:

1. A cleaning brush tool comprising:

a brush housing;

a brush roll rotatably arranged in said brush housing
and extending longitudinally along an axial direction;

a first bearing that rotatably supports a first end of
sald brush roll relative to said brush housing; and

a removable bearing arrangement that includes a second
bearing and a bearing mount which carries sald second
bearing;

whereiln:

sald second bearing rotatably supports a second end of
sald brush roll;

sald bearing mount 1s removably connected to a
circular or cylindrical end portion of said brush housing
proximate to said second end of said brush roll;

sald bearing mount includes a first rotational
fastening structure and a first securing element;

sald end portion of said brush housing includes a

second rotational fastening structure and a second securing

element;

sald bearing mount can be selectively removed from and
connected to saild end portion of said brush housing by

being moved 1in said axial direction relative to said

housing;
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when said bearing mount 1s arranged 1n or on said end
portion of said brush housing, said first and second
rotational fastening structures selectively cooperate and
engage wlth one another to fasten said removable bearing
arrangement to sald end portion of said brush housing by
rotation of said bearing mount about said axial direction
relative to salid housing;

when saild removable bearing arrangement is fastened to
sald end portion of said brush housing by engagement of
sald rotational fastening structures, said first and second
securlng elements engage with one another to secure said
bearing mount against rotation relative to saild brush
housilng 1n a rotation direction that would disengage said

rotational fastening structures from one another.

The cleaning brush tool according to claim 1, wherein said
first and second rotational fastening structures comprise

a bayonet coupling i1ncluding a bayonet catch and a bayonet

hook that selectively hooks onto said bayonet catch.

The cleaning brush tool according to claim 2, wherein said
first rotational fastening structure comprises said bayonet
hook provided on sald bearing mount, and said second
rotational fastening structure comprises said bayonet catch

provided on said end portion of said brush housing.

The cleaning brush tool according to claim 1, wherein said

bearing mount comprises a bearing mount cup including an
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end cap and collar elements protruding cylindrically from
sald end cap, and said collar elements fit coaxially

outside onto said cylindrical end portion of said brush

housing.

The cleaning brush according to claim 1, wherein said brush
roll can be removed out of sald brush housing without use
of any tool by manually pulling said brush roll 1n said
axial direction out of said end portion of said brush

housing after manually removing said removable bearing

arrangement.

A cleaning brush tool comprising:

a brush housing;

a brush roll rotatably arranged in said brush housing
and extending longitudinally along an axial direction;

a first bearing that rotatably supports a first end of
sald brush roll relative to said brush housing; and

a removable bearing arrangement that includes a second

bearing and a bearing mount which carries said second

bearing;

wherein:

sald second bearing rotatably supports a second end of

sald brush roll;

salid bearing mount is removably connected to a
circular or cylindrical end portion of said brush housing

proximate to said second end of said brush roll;
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sald bearing mount 1ncludes at least one collar
element that fits onto or into sailid end portion of said
brush housing;

sald at least one collar element or sald end portion
has at least two bayonet coupling catch grooves therein;

sald end portlion or sald at least one collar element
has thereon at least two bayonet coupling catch elements
that are selectively engageable 1nto sald catch grooves by
relative rotation between said bearing mount and salid end
portion of said brush housing; and

sald bearing mount and said brush housing further have
respective latch elements that engage one another and
prevent rotation of saild bearing mount relative to said
brush housing 1n at least a rotation direction that would

disengage said catch elements from said catch grooves.

The cleaning brush tool according to claim 6, wherein said

at least one collar element fits externally onto said end

portion of said brush housing.

The cleaning brush tool according to claim 6, wherein said
catch elements are provided on said end portion of said

brush housing and sald catch grooves are provided on said

at least one collar element of said removable bearing

arrangement.

The cleaning brush tool according to claim 6, wherein said

at least one collar element or said end portion further has
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at least two sloping guide surfaces that slope respectively
into said catch grooves, and said catch elements
respectively have sloping guide walls that are arranged and

configured to face, contact and slide along said sloping

gulde surfaces.

The cleaning brush tool according to claim 6, wherein said
latch elements include a securing element provided on said
bearing mount and a deflectable detent that is provided on

sald brush housing and that selectively engages said

securlng element.

The cleaning brush tool according to claim 10, wherein said
securing element comprises an undercut or protruding rim or
a ratchet groove, and said deflectable detent comprises a

pawl that selectively engages under, behind or into said

rim or ratchet groove.

The cleaning brush tool according to claim 10, wherein said
deflectable detent 1s pivotably connected to said brush

housing so as to be manually pivotally deflectable out of

engagement with said securing element.

The cleaning brush tool according to claim 10, wherein said

deflectable detent 1is flexible so as to be manually

flexibly deflectable out of engagement with said securing

element.
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The cleaning brush tool according to claim 10, wherein said
deflectable detent includes a manual press button that can
be manually pressed to deflect said detent out of

engagement with saild securing element.

The cleaning brush tool according to claim 6, wherein said
removable bearing arrangement can be selectively mounted on

and removed from said end portion of said brush housing

entirely manually without use of any tool.

The cleaning brush tool according to claim 15, wherein said
brush roll can be removed out of said brush housing without
use of any tool by manually pulling said brush roll in said
axial direction out of said end portion of said brush

housing after manually removing said removable bearing

arrangement.

A cleaning brush tool comprising:

a brush housing;

a brush roll rotatably arranged in said brush housing
and extending longitudinally along an axial direction;

a first bearing that rotatably supports a first end of
sald brush roll relative to said brush housing; and

a removable bearing arrangement that includes a second

bearing and a bearing mount which carries said second

bearing;

wherein:
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said second bearing rotatably supports a second end of
sald brush roll;

said bearing mount 1s mounted and rotationally
removably fastened in or on a circular or cylindrical end
portion of said brush housing proximate to salid second end
of said brush roll, whereby saild bearing mount covers an
opening of said end portion in said axial direction; and

sald bearing mount 1s externally manually removable
from said end portion in said axial direction so as to
uncover said opening, and then sald brush roll 1s manually
removable out of said brush housing in sald axial direction

through saild opening.

_18..._
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