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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The invention relates to a floor cleaning appa-
ratus according to the preamble of claim 1 and to a meth-
od for cleaning a floor using the same according to the
preamble of claim 27.

2. Description of the Related Art

[0002] An apparatus for cleaning a floor surface is
known from US 5,901,410 WINDMEISSER. This known
cleaning apparatus is suitable for wet cleaning and com-
prises a front suction unit in front of the brushing means
and a rear suction unit behind the brushing means. Fresh
cleaning liquid is supplied to the brushing means from a
first tank in either travel direction. The front suction unit
and the rear suction unit both extend parallel to the brush-
ing means and are both connected to a second tank. The
cleaning liquid is sucked up by the rear suction unit when
the cleaning apparatus is moved in forward travel direc-
tion and sucked up by the front suction unit when the
cleaning apparatus is moved in a backward travel direc-
tion. A drawback of this known device is that both suction
units are always active in either travel direction of the
cleaning apparatus but only one of the front and rear
suction units is used to suck up the cleaning liquid applied
to the floor via the brushing means.

BRIEF SUMMARY OF THE INVENTION

[0003] Itis an object of the invention to provide a floor
cleaning apparatus which has a front and a rear suction
unit and which permits to either increase the vacuum
applied to a suction unit or to increase the suction volume
flow rate without changing the vacuum turbine power.
[0004] The invention solves the posed problem with a
floor cleaning apparatus comprising the features of claim
1 as well as with a method for cleaning a floor using the
same and comprising the features of claim 27.

[0005] The advantages of the floor cleaning apparatus
according to the invention are essentially to be seen in
the facts that:

- during a movement of the cleaning apparatus in the
forward travel direction the front suction channel is
closed and the entire suction performance of the vac-
uum turbine is concentrated on the rear suction unit.
Due to the closed front suction channel the suction
volume flow rate is reduced and thus an increased
vacuum in the rear suction channel can be achieved
when the cleaning apparatus is moved in forward
travel direction;

- during a movement of the cleaning apparatus in the
backward travel direction the front suction unitopens

10

15

20

25

30

35

40

45

50

55

so that the front suction unit and the rear suction unit
actively suck up cleaning liquid resulting in a com-
bined high suction volume flow rate; and

- avacuum turbine can therefore be used which has
a constant suction power when either both suction
units are simultaneously active thus allowing a high
suction volume flow rate or when the rear suction
unit is active only thus allowing a high vacuum.

[0006] In a special embodiment the closing member
closes the front suction channel when the cleaning ap-
paratus is moved in a forward travel direction.

[0007] In another embodiment the closing member
opens the front suction channel when the cleaning ap-
paratus is moved in a backward travel direction. Due to
this configuration the front suction channel can be
opened or closed by simply changing the travel direction
of the cleaning apparatus.

[0008] In a further embodiment the rear suction unit
comprises a rear suction channel which remains open
during both movements of the cleaning apparatus in the
forward and backward travel direction. This configuration
permits the advantage that because the rear suction
channel is open in either travel direction the suction vol-
ume flow rate of the cleaning unit can simply be increased
by moving the cleaning apparatus in the backward travel
direction.

[0009] In a further embodiment the front suction chan-
nel comprises a suction opening which is open towards
a floor to be cleaned over the entire length of the front
suction unit and the closing member closes the suction
opening of the front suction channel when the cleaning
apparatus is moved in a forward travel direction and
opens the suction opening when the cleaning apparatus
is moved in a backward travel direction. By this means
a simple configuration of the closing member is achiev-
able.

[0010] In another embodiment the front suction chan-
nel comprises a suction opening which is open towards
a floor to be cleaned and the closing member comprises
a lip with a front section which frontally limits the suction
opening along its entire length and a rear section which
rearwardly limits the suction opening along its entire
length. By this means the advantage can be achieved
that the front section of the lip can be used to close or
open the suction opening of the front suction channel.
[0011] Preferably, the closing member is actuated by
frictional forces acting on the front section of the lip due
to a sliding movement of the same on afloor to be cleaned
when the cleaning apparatus is moved in the forward
travel direction of the cleaning apparatus or in the back-
ward travel direction of the cleaning apparatus. The ad-
vantage of this configuration can be seen therein that the
closing member can be actuated without any auxiliary
drive or device and must not be separately actuated by
the operator. Preferably, the lip is made of a resilient ma-
terial permitting the advantage that the front section of
the lip is biased into its initial configuration where the front
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suction opening is opened.

[0012] In a further embodiment the front section of the
lip has a vertical height HF and the rear section of the lip
has a vertical height HR and wherein HF is larger than
HR so that the front section is bendable across the suc-
tion opening. By this means the advantage can be
achieved that when the cleaning apparatus is moved in
the forward travel direction the front section of the lip is
bent under the rear section so that consequently the suc-
tion slot is closed and only minimal or no suction is ef-
fected by the front suction unit. When the cleaning ap-
paratus is moved in the backward travel direction the
front section of the lip initially contacts the floor to be
cleaned and is pushed oppositely to the backward travel
direction, i.e. towards the front end of the cleaning appa-
ratus so that the suction slot of the front suction unit is
opened and the front suction bar fulfills in this condition
the function of a standard suction bar.

[0013] Preferably, the front section of the lip is benda-
ble as far as a portion of the front section extends below
the rear section so that the suction opening of the front
suction channel can be completely closed.

[0014] In a further embodiment the rear suction unit
comprises a rear suction channel and both of the front
suction channel and the rear suction channel are con-
nected to a manifold so as to be in fluid connection with
a single vacuum turbine. The advantage of this configu-
ration is thatthe cleaning apparatus can be operated with
a single vacuum turbine. Preferably, the cleaning unit
comprises a first electric driving motor for the vacuum
turbine and at least a second electric driving motor for
the at least one brush.

[0015] In again a further embodiment the front suction
unit and the rear suction unit extend transverse to the
forward and backward travel direction of the cleaning ap-
paratus. Preferably, when measured orthogonal to a ver-
tical middle plane of the cleaning apparatus the front suc-
tion unit and the rear suction unit each have a length
which is equal to or larger than a dimension of the at least
one brush orthogonal to the vertical middle plane.
[0016] In another embodiment the cleaning apparatus
further comprises a brush housing and the rear suction
unit is attached to the brush housing by means of a re-
silient connecting device allowing the rear suction unit to
move laterally with respect to the chassis against an elas-
ticresistance provided by the resilient connecting device.
[0017] Preferably, the resilient connecting device com-
prises an elastic connector which forms a pivot joint af-
fixed to the brush housing by means of a fastener. Pref-
erably, the pivot joint has an axis of rotation extending
essentially vertically.

[0018] In another embodiment the rear suction unit
comprises a curved suction bar, preferably an essentially
elliptically curved suction bar.

[0019] Inafurtherembodiment the resilientconnecting
device comprises an elongated bracket having a first end
affixed to the rear suction unitand a second end attached
to the brush housing by means of an elastic connector.
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Preferably, the elongated bracket is biased in a position
of rest by means of the elastic connector wherein when
inthe position of restthe elongated bracket extends along
a forward or backward travel direction of the cleaning
apparatus.

[0020] In a further embodiment the at least one brush
is rotatable about a rotational axis extending essentially
vertically.

[0021] In another embodiment the cleaning apparatus
further comprises a handlebar which is suitable to move
the cleaning apparatus on a floor to be cleaned.

[0022] Preferably, the rear suction unit is arranged in
front of the rear wheels. This configuration permits the
advantage that when moving the cleaning apparatus in
a forward travel direction the rear wheels move outside
of the wet area of the floor to be cleaned.

[0023] In afurtherembodimentthe cleaning apparatus
further comprises a first tank which is attached to the
chassis and which is configured as a receptacle with its
smallest dimension X extending vertically with respect to
the forward and backward travel direction of the cleaning
apparatus. Preferably, the cleaning apparatus further
comprises a second tank which is arranged in the rear
portion of the cleaning apparatus and which is configured
as a receptacle having a smallest dimension Z in the
forward or rearward travel direction of the cleaning ap-
paratus.

[0024] In another embodiment the cleaning apparatus
can further comprise an elongated member which ex-
tends from the rear end of the chassis, wherein the sec-
ond tank is attachable to the elongated member. Prefer-
ably, one end of the elongated member is rotatably af-
fixed to the chassis by means of a hinge. This configu-
ration permits the advantage that the elongated member
with the second tank attached thereto can be backwardly
rotated about the rotational axis of the hinge so as to
permit to clean the floor under a table.

A BRIEF DESCRIPTION OF THE DRAWINGS
[0025] A special embodiment of the invention will be
described in the following by way of example and with

reference to the accompanying drawings in which:

Fig. 1 illustrates a side view of an embodiment of the
floor cleaning apparatus according to the invention;

Fig. 2 illustrates an exploded perspective view of the
front portion of the embodiment of the floor cleaning

apparatus according to the invention shown in fig. 1;

Fig. 3illustrates a sectional view of the brush housing
along the vertical middle plane;

Fig. 4 illustrates a magnified sectional view of detail
B in fig. 3; and

Fig. 5 illustrates a side view of an embodiment of the
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floor cleaning apparatus according to the invention
shown in fig. 1 with the second tank additionally il-
lustrated in a vertical and backward tilted position.

DETAILED DESCRIPTION OF THE INVENTION

[0026] Although the invention is described in conjunc-
tion with a specific embodiment thereof, it is evident that
many alternatives, modifications and variations will be
apparent to those skilled in the art. Accordingly, it is in-
tended to embrace all such alternatives, modifications
and variations that fall within the spirit and broad scope
of the appended claims.

[0027] Allpublications, patents and patentapplications
mentioned in this specification are herein incorporated
in their entirety by reference into the specification, to the
same extent as if each individual publication, patent or
patent application was specifically and individually indi-
cated to be incorporated herein by reference. In addition,
citation or identification of any reference in this applica-
tion shall not be construed as an admission that such
reference is available as prior art to the presentinvention.
To the extent that section headings are used, they should
not be construed as necessarily limiting. The terms "com-
prises”, "comprising", "includes", "including", "having"
and their conjugates mean "including but not limited to".
This term encompasses the terms "consisting of" and
"consisting essentially of".

[0028] The terms "front", "rear", "forward" and "back-
ward" are understood as being directed to a "forward
travel direction" of the cleaning apparatus, i.e. a move-
ment of the cleaning apparatus by manually pushing the
handlebar towards the front portion of the cleaning ap-
paratus so thatthe same moves on the floor to be cleaned
with the front portion ahead. The term "backward travel
direction”" is meant to be the opposite travel direction by
pulling the handlebar so that the cleaning apparatus
moves on the floor with the rear portion ahead. The word-
ing "lateral" or in "a lateral direction" is understood as
located beside or extending in a cross direction with re-
spect to the forward and backward travel direction. Fur-
thermore, the terms "lower side of the chassis", "upper
side of the chassis", "above", "below", "vertical" and "hor-
izontal" are referenced to the cleaning apparatus posi-
tioned on the floor to be cleaned.

[0029] The term "chassis" is understood as being a
framework which supports and/or holds in position the
various parts of the cleaning apparatus and to which the
handlebar is affixed and the rear wheels are rotatably
attached.

[0030] As used herein, the singular form "a", "an" and
"the" include plural references unless the context clearly
dictates otherwise. For example, the term "a brush" or
"at least one brush" may include a plurality of brushes.
[0031] Throughout this application, various embodi-
ments of this invention may be presented in a range for-
mat. It should be understood that the description in range
format is merely for convenience and brevity and should
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not be construed as an inflexible limitation on the scope
of the invention. Accordingly, the description of a range
should be considered to have specifically disclosed all
the possible subranges as well as individual numerical
values within that range. For example, description of a
range such as from 1 to 6 should be considered to have
specifically disclosed subranges such as from 1to 3, from
1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from 3 to 6
etc., as well as individual numbers within that range, for
example, 1, 2, 3, 4, 5, and 6. This applies regardless of
the breadth of the range.

[0032] Whenever a numerical range is indicated here-
in, it is meant to include any cited numeral (fractional or
integral) within the indicated range. The phrases "rang-
ing/ranges between" afirstindicate numberand asecond
indicate number and "ranging/ranges from" a first indi-
cate number "to" a second indicate number are used
herein interchangeably and are meant to include the first
and second indicated numbers and all the fractional and
integral numerals therebetween.

[0033] Itis appreciated that certain features of the in-
vention, which are, for clarity, described in the context of
separate embodiments, may also be provided in combi-
nation in a single embodiment Conversely, various fea-
tures of the invention, which are, for brevity, described
in the context of a single embodiment, may also be pro-
vided separately or in any suitable subcombination or as
suitable in any other described embodiment of the inven-
tion. Certain features described in the context of various
embodiments are not to be considered essential features
of those embodiments, unless the embodiment is inop-
erative without those elements. As used herein the term
"method" refers to manners, means, techniques and pro-
cedures for accomplishing a given task including, but not
limited to, those manners, means, techniques and pro-
cedures either known to, or readily developed from
known manners, means, techniques and procedures by
practitioners of mechanical engineering.

[0034] The word "exemplary" is used herein to mean
"serving as an example, instance or illustration". Any em-
bodiment described as "exemplary" is not necessarily to
be construed as preferred or advantageous over other
embodiments and/or to exclude the incorporation of fea-
tures from other embodiments.

[0035] The word "optionally" is used herein to mean
"is provided in some embodiments and not provided in
other embodiments". Any particular embodiment of the
invention may include a plurality of "optional" features
unless such features conflict.

[0036] Figs. 1 to 4 illustrate an embodiment of the
cleaning apparatus 1 for wet cleaning of a floor 12. The
cleaning apparatus 1 essentially comprises a front por-
tion 16, a rear portion 17 with two lateral rear wheels 3,
a chassis 2 and a cleaning unit 4 attached to the chassis
2. Exemplarily, the cleaning apparatus 1 can be provided
with a handlebar 6 which is suitable to move the cleaning
apparatus 1 on a floor 12 to be cleaned. Alternatively,
the cleaning apparatus 1 can be driven by a motor and
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controlled by the operator by means of control means
attached to the cleaning apparatus 1 or can be controlled
by a remote control. The handlebar 6 can be attached to
the chassis 2 by means of an essentially vertically ex-
tending elongated member 9, e.g. a post so that the han-
dlebar 6 permits to move the cleaning apparatus 1 man-
ually in a forward and a backward travel direction. In var-
ious embodiments of the cleaning apparatus 1 according
to the invention the cleaning unit 4 can comprise one or
more brushes 20. Exemplarily, but not limiting, the em-
bodiment of the cleaning apparatus 1 illustrated in fig. 1
to 5 is provided with a cleaning unit 4 comprising two
brushes 20. The two brushes 20 are rotatably attached
to abrush housing 22. The brushes 20 are rotatable about
a rotational axis 21 each. The brushes 20 can for exam-
ple, but not limited to, be arranged with their rotational
axes 21 extending vertically on opposite sides of the ver-
tical middle plane 18 and essentially vertically to the for-
ward and backward travel direction of the cleaning ap-
paratus. Alternatively, the one or more brushes 20 can
be arranged with their rotational axes 21 extending hor-
izontally in a lateral direction of the cleaning apparatus 1.
[0037] Further, the cleaning unit 4 can comprise a first
tank 15, a second tank 13, preferably two rotatable brush-
es 20 and a suction device 25 permitting to suck up the
dirty cleaning liquid. The first tank 15 is used for fresh
water supply while the second tank 13 is used as a re-
covery water tank into which the dirty cleaning water
sucked up from the floor 12 can be delivered by means
of the suction device 25 via the flexible tube 33. Further-
more, the cleaning unit 4 can comprise a first electric
driving motor (not shown) for driving the vacuum turbine
5 and a second and third electric driving motor (not
shown) each for driving one of the two brushes 20. The
cleaning apparatus 1 can be provided with a battery 35,
preferably a lithium-ion battery to supply the electric driv-
ing motors with electric energy. The two brushes 20 can
rotate with opposite senses of rotation.

[0038] Preferably, the first tank 15 is configured as a
fresh water tank and the second tank 13 is configured as
arecovery water tank. Furthermore, the first tank 15 can
be detachably affixed to the chassis 2 by means of a
quick fixing device and the second tank 13 can be de-
tachably affixed to the elongated member 9 by means of
a quick fixing device. The firsttank 15, i.e. the fresh water
tank is connected to a piping and/or flexible tube system
(not shown) so as to allow water to flow from the first tank
15 via a nozzle 45 (fig. 2) to each one brush 20. The
brushes 20 are arranged in front of the rear wheels 3 in
the front portion 16 of the cleaning apparatus 1 and pro-
trude from the lower side 19 of the chassis 2 so as to be
contactable with the floor 12 to be cleaned. The brush
housing 22 can be attached to the chassis 2 at the lower
side 19 thereof.

[0039] The suction device 25 can comprise a front suc-
tion unit 8 arranged in front of the brushes 20, a rear
suction unit 7 arranged rearward of the at least one brush
20and avacuum turbine 5 whichis operatively connected
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to the front suction unit 8 and to the rear suction unit 7.
Each of the front and rear suction units 8, 7 can be at-
tached to the brush housing 22. The front suction unit 8
can be configured as a linear suction bar and can com-
prises a front suction channel 29 and a closing mecha-
nism 26 which closes the front suction channel 29 when
the cleaning apparatus 1 is moved in a forward travel
direction. The two brushes 20, the front suction unit 8
and the rear suction unit 7 define a floor contact region
44 for contacting the floor 12 to be cleaned when the
cleaning apparatus 1 isina working position as illustrated
in fig. 1. The closing mechanism 26 opens the front suc-
tion channel 29 when the cleaning apparatus 1 is tilted
backwards so as to raise the floor contact region 44 rel-
ative to the rear wheels 3. Apart from this the closing
mechanism 26 opens the front suction channel 29 when
the cleaning apparatus 1 is moved in a backward travel
direction. Furthermore, the rear suction unit 7 comprises
arear suction channel 30 which is open during movement
of the cleaning apparatus 1 in the forward and the back-
ward travel directions. By this means the suction volume
flow rate of the cleaning unit 4 can simply be increased
by moving the cleaning apparatus 1 in the backward trav-
el direction while the vacuum applied to the rear suction
unit 7 can be increased by moving the cleaning apparatus
1in the forward travel direction in which the front suction
unit 8 is closed. The front suction channel 29 comprises
a suction opening 24 which is open towards a floor 12 to
be cleaned over the entire length of the front suction unit
8. The closing mechanism 26 can be configured in such
a way that it closes the suction opening 24 of the front
suction channel 29 when the cleaning apparatus 1 is
moved in a forward travel direction and opens the suction
opening 24 when the cleaning apparatus 1 is moved in
a backward travel direction. For this purpose the closing
mechanism 26 can comprise a lip 41 which can be con-
figured as a plastic or rubber gasket, wherein the lip 41
can have a front section 27 (figs. 3 and 4) which frontally
limits the suction opening 24 along its entire length and
a rear section 28 which rearwardly limits the suction
opening 24 along its entire length. When the cleaning
apparatus 1 is moved forward or backward in its working
position with the floor contact region 44 contacting the
floor 12 to be cleaned the closing mechanism 26 is ac-
tuated, i.e. closed and/or opened by frictional forces act-
ing on the front section 27 of the lip 41 due to a sliding
movement of the front section 27 on the floor 12 to be
cleaned when the cleaning apparatus is moved in its for-
ward travel direction, i.e. with the front portion 16 of the
chassis 2 ahead or in the backward travel direction, i.e.
with the rear portion 17 of the chassis 2 ahead.

[0040] Preferably, the frontsection 27 and the rear sec-
tion 28 of the lip 41 are made of a resilient material. By
this means the front section 27 of the lip 41 can be biased
into its initial configuration where the front suction open-
ing 24 is opened when the floor contact region 44 includ-
ing the lip 41 is lifted from the floor 12 to be cleaned. The
front section 27 of the lip 41 has a vertical height HF
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protruding from the bottom of the brush housing 22 and
the rear section 28 of the lip 41 has a vertical height HR
protruding from the bottom of the brush housing 22.
Thereby, HF is larger than HR so that the front section
27 of the lip 41 is bendable across the suction opening
24 of the front suction channel 29. Upon moving the
cleaning apparatus 1 in the forward travel direction the
front section 27 of the lip 41 is bent under the rear section
28 and the suction slot 24 is closed. Upon moving the
cleaning apparatus 1 in the backward travel direction the
front section 27 of the lip 41 is pushed towards the front
end 38 of the cleaning apparatus 1 so that the suction
slot 24 of the front suction unit 8 is opened. Preferably,
the front section 27 of the lip 41 is bendable as far as a
portion of the front section 27 extends below the rear
section 28 of the lip 41 so as to completely close the
suction opening 24 of the front suction channel 29. The
front suction unit 8 and the rear suction unit 7 extend
transverse to the forward and backward travel direction
of the cleaning apparatus 1 and - when measured or-
thogonal to a vertical middle plane 18 of the chassis 2 -
the front suction unit 8 and the rear suction unit 7 each
have alength which is equal to or larger than a dimension
of the two brushes 20 orthogonal to the vertical middle
plane 18. Further, the rear suction unit 7 comprises a
rear suction channel 30 and both of the front suction
channel 29 and the rear suction channel 30 are connect-
ed to a manifold 31 so as to be in fluid connection with a
single vacuum turbine 5. The vacuum turbine 5 is con-
figured to create sufficient vacuum for active suction of
the cleaning liquid in a forward and backward movement
of the cleaning apparatus 1. The cleaning apparatus 1 is
configured so that in a forward movement the entire vac-
uum performance is concentrated on the rear suction de-
vice 7. This due to the fact that during a forward move-
ment the front section 27 of the lip 41 prevents any airflow
at the front suction device 8. During backward movement
the front suction unit 8 allows airflow and actively suck
up of cleaning liquid. During backward movement both
suction units front 8 and back 7 actively suck up cleaning
liquids.

[0041] As illustrated in figs. 1 - 3 the suction device 25
comprises a rear suction unit 7 which is attached to the
brush housing 22 by means of a resilient connecting de-
vice 10 permitting the rear suction unit 7 to move laterally
with respect to the chassis 2 against an elastic resistance
provided by the resilient connecting device 10. The re-
silient connecting device 10 can comprise an elongated
bracket 46 having afirst end 49 affixed to the rear suction
unit 7 and a second end 50 attached to the brush housing
22 by means of an elastic connector 11. The first end 49
of the elongated bracket 46 can be Y-shaped to provide
a rigid fixation of the rear suction unit 7. The elastic con-
nector 11 preferably forms a pivot joint affixed to the brush
housing 22 by means of a fastener 47, wherein the pivot
joint has an axis 42 of rotation extending vertically with
respect to a forward or backward travel direction of the
cleaning apparatus 1. The elastic connector 11 can con-
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sist of a plastic or rubber. The outer periphery of the elas-
tic connector 11 can be polygonally configured to prevent
rotation between the elastic connector 11 and the elon-
gated bracket 46 or can be rotationally stable affixed to
the elongated bracket 46 by an adhesive or any other
means known to the skilled person. By means of the elas-
tic connector 11 the elongated bracket 46 is biased in a
position of rest in which the elongated bracket 46 extends
along a forward or backward travel direction of the clean-
ing apparatus 1. The rear suction unit 7 can be rearwardly
spaced apart from the brush housing 22 by a spacing of
minimum 30%, preferably minimum 35% of the diameter
of one of the brushes 20. Due to the fact that the elon-
gated bracket46 is elastically attached to the brush hous-
ing 22 the rear suction unit 7 can follow the path of the
brushes 20 when the cleaning apparatus 1 is moved
along a curved path or can be elastically pressed against
a vertical wall when the cleaning apparatus 1 is moved
along this wall closely enough to elastically press the rear
suction unit 7 out of its position of rest against the elastic
resistance provided by the elastic connector 11. Prefer-
ably, the rear suction unit 7 comprises a curved suction
bar extending on an arc around a rear portion of the two
brushes 20 so that the brushes are partially encircled. In
embodiments of the cleaning apparatus 1 with two brush-
es the rear suction unit 7 is preferably configured as an
essentially elliptically curved suction bar to fit better
around a portion of the rear periphery of the pair of brush-
es 20. Further, each a stopper pin 43 can be mounted
on the top side of the brush housing 22 on either side of
the vertical middle plane 18 so as to limit the swiveling
motion of the bracket 11. Preferably, the stopper pins 43
limitthe swiveling motion of the bracket 11 withinanangle
of maximum = 60°, preferably of maximum =+ 45° and
of minimum = 30°, preferably of minimum =+ 35°.

[0042] As best seen in fig. 5 the first tank 15 is attach-
able to the chassis 2 and is configured as a receptacle
with its smallest dimension X extending vertically with
respect to the forward and backward travel direction of
the cleaning apparatus 1. Further, the cleaning apparatus
1 can comprise an elongated member 9 which extends
from the end of the chassis 2 to the handlebar 6, wherein
the second tank 13 is attachable to the elongated mem-
ber 9. The second tank 13 has a smallest dimension Z
extending essentially perpendicular to a plane defined
by the elongated member 9 and the handlebar 6. One
end of the elongated member 9 can be rotatably affixed
tothe chassis 2 by means of a hinge 39 having arotational
axis 40 extending in the lateral direction of the cleaning
apparatus 1. By this means the elongated member 9 with
the second tank 13 attached thereto can be backwardly
rotated about the rotational axis 40 of the hinge so as to
permitto cleanthefloor 12 underatable orunderabench.
The elongated member 9 can be adjustable and loosen-
ably securable at a selected angle between-90° and +90°
with respect to a horizontal plane. Thus, the elongated
member 9 with the second tank 13 attached thereto can
be rotated from an essentially vertical position which is
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suitable to put aside the cleaning apparatus 1 on a min-
imum space to a horizontal position permitting a reduced
overall height of the complete cleaning apparatus 1. The
brushes 20 and the rear suction unit 7 define a floor con-
tactregion 44 when the cleaning apparatus 1 is in a work-
ing position and the first tank 15 can extend vertically
with respect to the floor contact region 44 to a level of
maximum 40 cm, preferably maximum 35 cm. In a pre-
ferred embodiment each of the first and second tanks
15, 13 can have a volume of typically 9 liters. In one
embodiment the cleaning apparatus 1 can additionally
comprise a mechanical actuation device (not shown),
preferably a lever hoist to rotate the elongated member
9 about the rotational axis 40 of the hinge 39. By this
means the weight of the second tank 13 must not be
manually lifted or lowered by the user during an adjust-
ment of the elongated member 9 with the second tank
13 attached thereto from a vertical position to a horizontal
position or vice versa. The weight of the second tank 13
can be lifted or lowered by means of the mechanical ac-
tuation device. Preferably, the first tank 15 longitudinally
extends over the front and the rear portion 16, 17 of the
cleaning apparatus 1 so as to have a maximum horizontal
cross-sectional area. The first tank 15 can taper towards
the front end 38 of the chassis 2 to achieve a low front
portion 16 of the cleaning apparatus 1 suitable to clean
the floor 12 under e.g. a bench.

[0043] While various descriptions of the presentinven-
tion are described above, it should be understood that
the various features can be used singly or in any combi-
nation thereof. The scope of the present invention is ac-
cordingly defined as set forth in the appended claims.

Claims
1. Floor cleaning apparatus (1) comprising:

a front portion (16) and a rear portion (17); the
rear portion (17) comprising two lateral rear
wheels (3);

a chassis (2); and

a cleaning unit (4) attached to the chassis (2),
wherein the cleaning unit (4) comprises:

at least one rotatable brush (20) which is
arranged in the front portion (16) of the
cleaning apparatus (1) so as to be contacta-
ble with a floor (12) to be cleaned; and

a suction device (25) including a front suc-
tion unit (8) arranged in front of the at least
one brush (20) and a rear suction unit (7)
arranged rearward of the at

least one brush (20),
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the front suction unit (8) comprises a front suc-
tion channel (29) and a closing member (26) for
closing the front suction channel (29).

Cleaning apparatus according to claim 1, wherein
the closing member (26) closes the front suction
channel (29) when the cleaning apparatus (1) is
moved in a forward travel direction.

Cleaning apparatus according to claim 1 or 2, where-
in the closing member (26) opens the front suction
channel (29) when the cleaning apparatus (1) is
moved in a backward travel direction.

Cleaning apparatus according to one of the claims
1 to 3, wherein the rear suction unit (7) comprises a
rear suction channel (30) which remains open during
both movements of the cleaning apparatus (1) in the
forward and backward travel direction.

Cleaning apparatus according to one of the claims
1 to 4, wherein the front suction channel (29) com-
prises a suction opening (24) which is open towards
a floor (12) to be cleaned over the entire length of
the front suction unit (8) and wherein the closing
member (26) closes the suction opening (24) of the
front suction channel (29) when the cleaning appa-
ratus (1) is moved in a forward travel direction and
opens the suction opening (24) when the cleaning
apparatus (1) is moved in a backward travel direc-
tion.

Cleaning apparatus according to one of the claims
1 to 5, wherein the front suction channel (29) com-
prises a suction opening (24) which is open towards
a floor (12) to be cleaned and wherein the closing
member (26) comprises a lip (41) with a front section
(27) which frontally limits the suction opening (24)
along its entire length and a rear section (28) which
rearwardly limits the suction opening (24) along its
entire length.

Cleaning apparatus according to claim 6, wherein
the closing member (26) is actuated by frictional forc-
es acting on the front section (27) of the lip (41) due
to a sliding movement of the same on a floor (12) to
be cleaned when, the cleaning apparatus is moved
with the front portion (16) of the cleaning apparatus
(1) ahead or with the rear portion (17) of the cleaning
apparatus (1) ahead.

Cleaning apparatus according to claim 6 or 7, where-
in the front section (27) of the lip (41) has a vertical
height HF and the rear section (28) of the lip (41)
has a vertical height HR and wherein HF is larger
than HR so that the front section (27) is bendable
across the suction opening (24).
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Cleaning apparatus according to one of the claims
6 to 8, wherein the front section (27) of the lip (41)
is bendable as far as a portion of the front section
(27) extends below the rear section (28).

Cleaning apparatus according to one of the claims
1to 9, wherein the rear suction unit (7) comprises a
rear suction channel (30) and wherein both of the
front suction channel (29) and the rear suction chan-
nel (30) are connected to a manifold (31) so as to be
in fluid connection with a single vacuum turbine (5).

Cleaning apparatus according to one of the claims
1 to 10, wherein the cleaning apparatus (1) further
comprises a brush housing (22) and the rear suction
unit (7) is attached to the brush housing (22) by
means of a resilient connecting device (10) allowing
the rear suction unit (7) to move laterally with respect
to the chassis (2) against an elastic resistance pro-
vided by the resilient connecting device (10).

Cleaning apparatus according to one of the claims
1 to 11, further comprising a first tank (15) which is
attachable to the chassis (2) and which is configured
as areceptacle with its smallest dimension X extend-
ing vertically.

Cleaning apparatus according to claim 12, further
comprising

- a second tank (13) which is arranged in the
rear portion (17) of the cleaning apparatus (1)
and which is configured as a receptacle having
a smallest dimension Z in the forward or rear-
ward travel direction of the cleaning apparatus;
and

- an elongated member (9) which extends from
a rear end of the chassis (2); wherein

the second tank (13) is attachable to the elongated
member (9).

Cleaning apparatus according to claim 13, wherein
one end of the elongated member (9) is rotatably
affixed to the chassis (2) by means of a hinge (39).

Method of cleaning a floor using the cleaning appa-
ratus (1) according to one of the claims 1 to 14 and
comprising the steps of:

- Moving the cleaning apparatus (1) in a forward
travel direction to close the front suction channel
(29) so as to apply an increased vacuum in the
rear suction channel (30) which remains open;
and/or

- Moving the cleaning apparatus (1) in a back-
ward travel direction to open the front suction
channel (29) so as to obtain a high combined
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suction volume flow through the open front suc-
tion channel (29) and the open rear suction
channel (30).

Patentanspriiche

Bodenreinigungsvorrichtung (1), umfassend:

einen vorderen Abschnitt (16) und einen hinte-
ren Abschnitt (17); wobei der hintere Abschnitt
(17) zwei seitliche hintere Rader (3) umfasst;
einen Unterbau (2); und

eine Reinigungseinheit (4), die am Unterbau (2)
angebracht ist, wobei die Reinigungseinheit (4)
Folgendes umfasst:

wenigstens eine drehbare Birste (20), die
im vorderen Abschnitt (16) der Reinigungs-
vorrichtung (1) angeordnet ist, derart, dass
sie in Kontakt mit einem zu reinigenden Bo-
den (12) gelangen kann; und

eine Saugvorrichtung (25) mit einer vorde-
ren Saugeinheit (8), die vor der wenigstens
einen Birste (20) angeordnet ist, und einer
hinteren

Saugeinheit (7), die hinter der wenigstens einen
Birste (20) angeordnet ist,

dadurch gekennzeichnet, dass

die vordere Saugeinheit (8) einen vorderen
Saugkanal (29) und ein Verschlusselement (26)
zum VerschlieRen des vorderen Saugkanals
(29) umfasst.

Reinigungsvorrichtung nach Anspruch 1, wobei das
Verschlusselement (26) den vorderen Saugkanal
(29) verschlieRt, wenn die Reinigungsvorrichtung (1)
in einer Vorwartsbewegungsrichtung bewegt wird.

Reinigungsvorrichtung nach Anspruch 1 oder 2, wo-
beidas Verschlusselement (26) den vorderen Saug-
kanal (29) 6ffnet, wenn die Reinigungsvorrichtung
(1) in einer Rickwartsbewegungsrichtung bewegt
wird.

Reinigungsvorrichtung nach einem der Anspriiche
1 bis 3, wobei die hintere Saugeinheit (7) einen hin-
teren Saugkanal (30) umfasst, der sowohl bei Be-
wegung der Reinigungsvorrichtung (1) in Vorwarts-
als auch in Ruckwartsbewegungsrichtung gedffnet
bleibt.

Reinigungsvorrichtung nach einem der Anspriiche
1 bis 4, wobeider vordere Saugkanal (29) eine Saug-
offnung (24) umfasst, die Uber die gesamte Lange
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der vorderen Saugeinheit (8) hinweg zu einem zu
reinigenden Boden (12) hin offen ist und wobei das
Verschlusselement (26) die Saugdéffnung (24) des
vorderen Saugkanals (29) schlielft, wenn die Reini-
gungsvorrichtung (1) in einer Vorwartsbewegungs-
richtung bewegt wird, und die Saugéffnung (24) 6ff-
net, wenn die Reinigungsvorrichtung (1) in einer
Ruckwartsbewegungsrichtung bewegt wird.

Reinigungsvorrichtung nach einem der Anspriiche
1bis 5, wobei der vordere Saugkanal (29) eine Saug-
6ffnung (24) umfasst, die zu einem zu reinigenden
Boden (12) hin offen ist, und wobei das Verschlus-
selement (26) eine Lippe (41) mit einem vorderen
Teil (27) umfasst, der die Saug6ffnung (24) tber sei-
ne gesamte Lange hinweg vorne begrenzt, und ei-
nem hinteren Teil (28), der die Saugdffnung (24)
Uiber seine gesamte Lange hinweg hinten begrenzt.

Reinigungsvorrichtung nach Anspruch 6, wobei das
Verschlusselement (26) durch Reibungskréfte beta-
tigt wird, die auf den vorderen Teil (27) der Lippe
(41) aufgrund einer Gleitbewegung desselben auf
einem zu reinigenden Boden (12) einwirken, wenn
die Reinigungsvorrichtung so bewegt wird, dass der
vordere Abschnitt (16) der Reinigungsvorrichtung
(1) vorne ist oder dass der hintere Abschnitt (17) der
Reinigungsvorrichtung (1) vorne ist.

Reinigungsvorrichtung nach Anspruch 6 oder 7, wo-
beider vordere Teil (27) der Lippe (41) eine vertikale
Hoéhe HF aufweist und der hintere Teil (28) der Lippe
(41) eine vertikale H6he HR aufweist und wobei HF
groRer als HR ist, so dass der vordere Teil (27) Gber
die Saugéffnung (24) gebogen werden kann.

Reinigungsvorrichtung nach einem der Anspriiche
6 bis 8, wobei der vordere Teil (27) der Lippe (41)
so weit biegbar ist, wie sich ein Abschnitt des vor-
deren Teils (27) unterhalb des hintere Teils (28) er-
streckt.

Reinigungsvorrichtung nach einem der Anspriiche
1 bis 9, wobei die hintere Saugeinheit (7) einen hin-
teren Saugkanal (30) umfasst und wobei sowohl der
vordere Saugkanal (29) und der hintere Saugkanal
(30) miteinem Verteiler (31) verbunden sind, sodass
sie in Fluidverbindung mit einer einzelnen Vakuum-
turbine (5) stehen.

Reinigungsvorrichtung nach einem der Anspriiche
1 bis 10, wobei die Reinigungsvorrichtung (1) ferner
ein Blrstengehduse (22) umfasst und die hintere
Saugeinheit (7) an dem Birstengehduse (22) mittels
einer elastischen Verbindungsvorrichtung (10) an-
gebracht ist, die es ermdglicht, dass sich die hintere
Saugeinheit (7) in Bezug aufden Unterbau (2) gegen
den elastischen Widerstand der elastischen Verbin-
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14.

15.

dungsvorrichtung (10) bewegt.

Reinigungsvorrichtung nach einem der Anspriiche
1 bis 11, ferner umfassend einen ersten Tank (15),
der am Unterbau (2) anbringbar ist und als ein Auf-
nahmebehalter konfiguriert ist, dessen kleinste Ab-
messung X sich vertikal erstreckt.

Reinigungsvorrichtung nach Anspruch 12, ferner
umfassend

- einen zweiten Tank (13), der im hinteren Ab-
schnitt (17) der Reinigungsvorrichtung (1) an-
geordnet ist und als ein Aufnahmebehalter kon-
figuriert ist, dessen kleinste Abmessung Z sich
in der Vorwarts- oder Ruckwartsbewegungs-
richtung der Reinigungsvorrichtung erstreckt;
und

- ein langliches Element (9), das sich von einem
hinteren Ende des Unterbaus (2) erstreckt; wo-
bei

der zweite Tank (13) an dem langlichen Element (9)
anbringbar ist.

Reinigungsvorrichtung nach Anspruch 13, wobei ein
Ende des langlichen Elements (9) mittels eines
Scharniers (39) drehbar am Unterbau (2) befestigt
ist.

Verfahren zum Reinigen eines Bodens mithilfe der
Reinigungsvorrichtung (1) nach einem der Anspru-
che 1 bis 14 und folgende Schritte umfassend:

- Bewegen der Reinigungsvorrichtung (1) in ei-
ner Vorwartsbewegungsrichtung, um den vor-
deren Saugkanal (29) zu schlieen, um ein ver-
starktes Vakuum im hinteren Saugkanal (30) an-
zuwenden, der offen bleibt; und/oder

- Bewegen der Reinigungsvorrichtung (1) in ei-
ner Rickwartsbewegungsrichtung, um den vor-
deren Saugkanal (29) zu 6ffnen, um einen ho-
hen kombinierten Ansaugvolumenstrom durch
den offenen vorderen Saugkanal (29) und den
offenen hinteren Saugkanal (30) zu erzielen.

Revendications

1.

Appareil de nettoyage de sol (1) comprenant:

une portion avant (16) etune portion arriére (17);
la portion arriére (17) comprenant deux roues
arriere latérales (3);

un chassis (2); et

une unité de nettoyage (4) fixée au chassis (2),
dans lequel 'unité de nettoyage (4) comprend:
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au moins une brosse rotative (20) qui est
agenceée dans la portion avant (16) de I'ap-
pareil de nettoyage (1) de fagon a pouvoir
entrer en contact avec un sol (12) a net-
toyer; et

un dispositif d’aspiration (25) comportant
une unité d’aspiration avant (8) agencée de-
vant I'au moins une brosse (20) et une unité
d’aspiration arriére (7)

agenceée vers l'arriére de 'au moins une brosse
(20),

caractérisé en ce que

l'unité d’aspiration avant (8) comprend un canal
d’aspiration avant (29) et un organe de ferme-
ture (26) permettant de fermer le canal d’aspi-
ration avant (29).

Appareil de nettoyage selon la revendication 1, dans
lequell'organe de fermeture (26) ferme le canal d’as-
piration avant (29) lorsque I'appareil de nettoyage
(1) est déplacé dans une direction de circulation vers
'avant.

Appareil de nettoyage selon la revendication 1 ou 2,
dans lequel'organe de fermeture (26) ouvre le canal
d’aspiration avant (29) lorsque I'appareil de nettoya-
ge (1) est déplaceé dans une direction de circulation
vers l'arriére.

Appareil de nettoyage selon l'une des revendica-
tions 1 a 3, dans lequel l'unité d’aspiration arriére (7)
comprend un canal d’aspiration arriere (30) quireste
ouvert pendant les deux mouvements de I'appareil
de nettoyage (1) dans la direction de circulation vers
l'avant et vers l'arriére.

Appareil de nettoyage selon l'une des revendica-
tions 1 a 4, dans lequel le canal d’aspiration avant
(29) comprend une ouverture d’aspiration (24) qui
est ouverte vers un sol (12) a nettoyer sur la totalité
delalongueurde l'unité d’aspiration avant (8) etdans
lequel 'organe de fermeture (26) ferme I'ouverture
d’aspiration (24) du canal d’aspiration avant (29)
lorsque I'appareil de nettoyage (1) est déplacé dans
une direction de circulation vers I'avant et ouvre
I'ouverture d’aspiration (24) lorsque I'appareil de net-
toyage (1) est déplacé dans une direction de circu-
lation vers l'arriére.

Appareil de nettoyage selon l'une des revendica-
tions 1 a 5, dans lequel le canal d’aspiration avant
(29) comprend une ouverture d’aspiration (24) qui
est ouverte vers un sol (12) a nettoyer et dans lequel
'organe de fermeture (26) comprend une levre (41)
avec une section avant (27) qui limite frontalement
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12.

13.

I'ouverture d’aspiration (24) suivant sa longueur en-
tiere etune section arriére (28) qui limite vers'arriere
I'ouverture d’aspiration (24) suivant sa longueur en-
tiere.

Appareil de nettoyage selon larevendication 6, dans
lequel 'organe de fermeture (26) est actionné par
des forces de frottement agissant sur la section
avant(27)de lalévre (41) en raison d’'un mouvement
de glissement de celle-ci sur un sol (12) a nettoyer
lorsque I'appareil de nettoyage (1) est déplacé avec
la portion avant (16) de I'appareil de nettoyage (1)
devant ou avec la portion arriere (17) de I'appareil
de nettoyage (1) devant.

Appareil de nettoyage selon la revendication 6 ou 7,
dans lequel la section avant (27) de la lévre (41) a
une hauteur verticale HF et la section arriere (28) de
la lévre (41) a une hauteur verticale HR et dans le-
quel HF est supérieure a HR si bien que la section
avant (27) est pliable a travers I'ouverture d’aspira-
tion (24).

Appareil de nettoyage selon 'une des revendica-
tions 6 a 8, dans lequel la section avant (27) de la
leévre (41) est pliable jusqu’a ce qu’une portion de la
section avant (27) s’étende en dessous de la section
arriere (28).

Appareil de nettoyage selon 'une des revendica-
tions 1 a9, dans lequel I'unité d’aspiration arriére (7)
comprend un canal d’aspiration arriére (30) et dans
lequel le canal d’aspiration avant (29) et le canal
d’aspiration arriere (30) sont tous deux raccordés a
un collecteur (31) de fagon a étre en raccordement
fluidique avec une seule turbine a vide (5).

Appareil de nettoyage selon 'une des revendica-
tions 1 a 10, dans lequel I'appareil de nettoyage (1)
comprend en outre un logement de brosse (22) et
I'unité d’aspiration arriére (7) est fixée au logement
de brosse (22) au moyen d’un dispositif de raccor-
dementrésilient (10) permettant a l'unité d’aspiration
arriere (7) de se déplacer latéralement par rapport
au chassis (2) contre une résistance élastique four-
nie par le dispositif de raccordement résilient (10).

Appareil de nettoyage selon 'une des revendica-
tions 1a 11, comprenant en outre une premiére cuve
(15) qui est fixable au chassis (2) et qui est configu-
rée comme un réceptacle avec sa plus petite dimen-
sion X s’étendant verticalement.

Appareil de nettoyage selon la revendication 12,
comprenant en outre

- une seconde cuve (13) qui est agencée dans
la portion arriére (17) de I'appareil de nettoyage
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(1) et qui est configurée comme un réceptacle
ayant une plus petite dimension Z dans la direc-
tion de circulation vers I'avant ou vers l'arriere
de l'appareil de nettoyage; et

- un organe allongé (9) qui s’étend depuis une
extrémité arriere du chassis (2); dans lequel

la seconde cuve (13) est fixable a I'organe allongé

9).

Appareil de nettoyage selon la revendication 13,
dans lequel une extrémité de I'organe allongé (9) est
apposeée de fagon rotative au chassis (2) au moyen
d’une charniere (39).

Procédé de nettoyage d’un sol a I'aide de 'appareil
de nettoyage (1) selon l'une des revendications 1 a
14 et comprenant les étapes de:

-mouvement de I'appareil de nettoyage (1) dans
une direction de circulation vers I'avant pour fer-
mer le canal d’aspiration avant (29) de fagon a
appliquer un vide accru dans le canal d’aspira-
tion arriere (30) qui reste ouvert; et/ou
-mouvement de I'appareil de nettoyage (1) dans
une direction de circulation vers l'arriere pour
ouvrir le canal d’aspiration avant (29) de fagon
a obtenir un débit volumique d’aspiration com-
biné élevé a travers le canal d’aspiration avant
ouvert (29) et le canal d’aspiration arriére ouvert
(30).
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