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(57) ABSTRACT 

The invention relates to a ?oor cleaning appliance compris 
ing a suction turbine With a turbine Wheel rotatingly drivable 
about a turbine axis, and a substantially horizontally aligned 
suction channel via Which the suction turbine is in How 
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communication With a suction opening facing the ?oor 
surface to be cleaned With the suction channel forming a a (21) Appl. No.: 10/641,734 
container for collecting dirt and accommodating a dirt ?lter. 
In order to design the ?oor cleaning appliance With as loW (22) Filed: Aug. 15, 2003 
an overall height as possible, While achieving as strong a 
suction ?oW as possible in the area of the suction opening, Related US. Application Data 
it is proposed, in accordance With the invention, that the 
suction turbine be mounted on the suction channel With its 
turbine axis aligned at an incline to the vertical. 

(63) Continuation of application No. PCT/EP02/02127, 
?led on Feb. 28, 2002. 
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FLOOR CLEANING APPLIANCE 

[0001] The present disclosure relates to the subject matter 
disclosed in international application PCT/EP02/02127 of 
Feb. 28, 2002, Which is incorporated herein by reference in 
its entirety and for all purposes. 

BACKGROUND OF THE INVENTION 

[0002] The invention relates to a ?oor cleaning appliance 
comprising a suction turbine With a turbine Wheel rotatingly 
drivable about a turbine axis, and a substantially horiZon 
tally aligned suction channel via Which the suction turbine is 
in How communication With a suction opening facing the 
?oor surface to be cleaned, With the suction channel forming 
a container for collecting dirt and accommodating a dirt 
?lter. 

[0003] Such a ?oor cleaning appliance is knoWn from the 
international application having publication number WO 
99/28800. A suction How can be generated by the suction 
turbine for vacuum cleaning the ?oor surface to be cleaned. 
In the knoWn ?oor cleaning appliance, the suction turbine is 
mounted on the substantially horiZontally extending suction 
channel With a vertically aligned turbine axis. This enables 
use of a relatively large turbine Wheel, but has the disad 
vantage that the ?oor cleaning appliance has a considerable 
overall height. 

[0004] The object of the present invention is to construct 
a ?oor cleaning appliance of the kind mentioned at the outset 
With as loW an overall height as possible, While achieving as 
strong a suction flow as possible in the area of the suction 
opening. 

SUMMARY OF THE INVENTION 

[0005] This object is accomplished in a ?oor cleaning 
appliance of the generic kind, in accordance With the inven 
tion, in that the suction turbine is mounted on the suction 
channel With its turbine axis aligned at an incline to the 
vertical. OWing to such alignment of the suction turbine, the 
overall height of the ?oor cleaning appliance can be kept loW 
even When a relatively large turbine Wheel is used. More 
over, such an arrangement has the advantage that the suction 
?oW brought about by the suction turbine suffers only 
relatively loW losses oWing to changes in direction occurring 
in the area in Which suction channel and suction turbine are 
joined. As a result, a relatively strong suction How can be 
generated in the area of the suction opening. The ?oor 
cleaning appliance according to the invention is therefore 
characteriZed by a compact design and a particularly effec 
tive mode of operation. 

[0006] It is of advantage for the turbine axis to be aligned 
at an angle of from approximately 15° to approximately 75° 
to the vertical. In particular, an angle of from approximately 
20° to approximately 40° has proven particularly expedient 
in order, on the one hand, to keep ?oW losses occurring in 
the area of transition betWeen the horiZontally aligned 
suction channel and the suction turbine loW, and, on the 
other hand, to enable use of as large a turbine Wheel as 
possible, While taking into account as loW an overall height 
as possible. 

[0007] To achieve a particularly effective cleaning action, 
it is of advantage for the ?oor cleaning appliance to have a 
rotatingly drivable rotary brush arranged in the area of the 

Apr. 22, 2004 

suction opening. With the rotary brush, both vacuum clean 
ing and brushing of the ?oor surface to be cleaned are 
possible. 
[0008] It is of advantage for the suction turbine to be in the 
form of an axial-radial fan for draWing in the Working air in 
axial direction in relation to the turbine axis and giving it off 
in radial direction. The use of an axial-radial fan enables 
build-up of a high pressure difference so a particularly strong 
suction How is achievable. 

[0009] As previously explained, the ?oor cleaning appli 
ance according to the invention is characteriZed by a rela 
tively loW overall height. This makes it possible for areas of 
the ?oor surface to be cleaned underneath radiators, pieces 
of furniture and the like to also be reached With the ?oor 
cleaning appliance. The Working air draWn in by the suction 
turbine is given off to the environment again after passing 
through the container for collecting dirt and the suction 
turbine. In order to prevent the Working air that is given off 
from Whirling up dirt deposited, for example, on radiators, 
it is of advantage for the suction turbine to comprise an 
outlet channel opening into at least one air outlet opening 
and having an ori?ce area oriented at an incline to the 
vertical. By means of the ori?ce area oriented at an incline 
to the vertical, the exhaust air can be given off With an 
exhaust air ?oW having a correspondingly inclined orienta 
tion, Which reduces the risk of dirt deposited, for example, 
on radiators being picked up by the How of exhaust air When 
the ?oor cleaning appliance is positioned under the radia 
tors. 

[0010] It has proven advantageous for the ori?ce area of 
the outlet channel to be oriented at an angle of from 
approximately 60° to approximately 80° in relation to the 
vertical. 

[0011] To keep the noise generated by the ?oor cleaning 
appliance loW, it has proven expedient for the outlet channel 
to surround the turbine Wheel in circumferential direction. In 
spite of the ?oor cleaning appliance being designed as 
compactly as possible, this makes it possible to use a 
relatively long outlet channel, Whereby the noise made by 
the suction turbine can be reduced. The use of a long outlet 
channel also results in an increase in the pressure difference 
betWeen inlet and outlet of the suction turbine, Whereby the 
ef?ciency of the suction turbine is improved. 
[0012] A particularly loW generation of noise can be 
achieved by the outlet channel being of spiral con?guration 
and Widening continuously in How direction. With such a 
design, the exhaust air can expand continuously, thereby 
avoiding an abrupt expansion of the air With a corresponding 
generation of noise. 
[0013] In a particularly preferred embodiment of the ?oor 
cleaning appliance according to the invention, provision is 
made for the suction turbine to comprise an electric external 
rotor motor With a stator held on a carrier element, and a 
rotor rotatable about the turbine axis, With the turbine Wheel 
held in a rotationally ?xed manner on the rotor. The use of 
the external rotor motor makes it possible to position the 
motor on the side of the turbine Wheel facing aWay from the 
suction channel Without this resulting in any considerable 
increase in the overall height of the ?oor cleaning appliance. 
This has, in turn, the advantage that the suction channel does 
not have any considerable cross-sectional constrictions and 
is therefore characteriZed by as loW a How resistance as 
possible. 
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[0014] The ?oor cleaning appliance is preferably of auto 
motive design. To this end, it may comprise a chassis on 
Which tWo drive Wheels driven by an electric motor are 
mounted. 

[0015] The following description of a preferred embodi 
ment of the invention serves in conjunction With the draW 
ings for further explanation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 a schematic sectional vieW of a ?oor 
cleaning appliance; and 

[0017] FIG. 2 a plan vieW of the ?oor cleaning appliance. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0018] The draWings shoW an automotive ?oor cleaning 
appliance generally designated 10 With a chassis 12 in the 
form of a plastic injection molded part on Which there are 
rotatably mounted tWo drive Wheels 13, 14, Which are 
rotatingly drivable by an electric drive motor 15 and 16, 
respectively. 
[0019] A cover forming a dust guard, Which for reasons of 
clarity is not shoWn in FIGS. 1 and 2, may be placed on the 
chassis 12. 

[0020] The chassis 12 forms betWeen the tWo drive Wheels 
13, 14 a carrier plate 21 Which is oriented substantially 
parallel to a ?oor surface 19 to be cleaned. The carrier plate 
21 is folloWed in the direction of travel 22 of the ?oor 
cleaning appliance 10 via a step 23 by a supporting plate 24 
Which is also oriented parallel to the ?oor surface 19 and by 
a front Wall 25 oriented in the direction toWards the ?oor 
surface 19. 

[0021] At a distance from the carrier plate 21, a base plate 
26 is held on the chassis 12 so as to be detachably connect 
able by detent elements Which are knoWn per se and are 
therefore not shoWn in the draWings. Supporting rollers 29 
are freely rotatably mounted at the front end area 27, in the 
direction of travel 22, of the base plate 26. 

[0022] In its front area, the base plate 26 carries a sill 31 
Which dips into a suction opening 33 arranged in the base 
plate 26. A substantially horiZontally aligned suction chan 
nel 35 extending betWeen the carrier plate 21, the step 23 and 
the supporting plate 24, on the one hand, and the base plate 
26, on the other hand, opens into the suction opening 33. A 
dirt ?lter 37 is held Within the suction channel 35 so as to be 
aligned at an incline to the longitudinal direction thereof. 

[0023] At its rear end area, the chassis 12 carries a suction 
turbine 40 With a turbine housing upper part 41 and a turbine 
housing loWer part 42 accommodating betWeen them a 
turbine Wheel 44 and an electric turbine drive 46. 

[0024] The turbine drive 46 is in the form of an external 
rotor motor and comprises a stator 48 held in a rotationally 
?xed manner on the turbine housing upper part 41 and a 
rotor 49 rotatably held on the stator 48. The rotor 49 is in the 
form of a hood 50 engaging over the stator 48 and having 
permanent magnets 51 ?xed on its inner side facing the 
stator 48. The turbine Wheel 44 is held in a rotationally ?xed 
manner on the bottom Wall of the hood 50 facing aWay from 
the turbine housing upper part 41. 
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[0025] The turbine Wheel 44 is drivable by the turbine 
drive 46 so as to carry out a rotational movement about a 

turbine axis 54. The turbine axis 54 is aligned at an incline 
to the vertical and hence also at an incline to the longitudinal 
extent of the suction channel 35. An air inlet opening 56 of 
the suction turbine 40 is associated With the turbine Wheel 
44. The air inlet opening 56 is formed by a suction port 58 
Which is integrally connected to the turbine housing loWer 
part 42 and establishes a How connection betWeen the 
suction channel 35 and the interior of the suction turbine 40. 

[0026] As Will be apparent, in particular, from FIG. 2, the 
turbine Wheel 44 is surrounded in circumferential direction 
by an outlet channel 60 of spiral shape, Which Widens 
continuously in How direction and opens into an air outlet 
opening 62. The ori?ce area 64 of the outlet channel 60 
neighboring on the air outlet opening 62 is also oriented at 
an incline to the vertical. 

[0027] By means of the suction turbine 40 a suction ?oW 
symboliZed by arroWs 66 can be generated Within the 
suction channel 35 for conveying dirt from the ?oor surface 
19 to be cleaned through the suction opening 33 into the 
suction channel 35. The area of the suction channel 35 
arranged upstream of the dirt ?lter 37 forms a container 67 
for collecting dirt. 

[0028] In order to increase the dirt intake, a rotary brush 
68 With an axis of rotation aligned transversely to the 
direction of travel 22 and parallel to the ?oor surface 19 is 
held for rotation on the chassis 12 in the area of the suction 
opening 33. The rotary brush 68 is driven by an electric 
brush drive 69 Which is positioned on the supporting plate 24 
and is coupled to the rotary brush 68 by a drive belt knoWn 
per se and therefore not shoWn in the draWings. 

[0029] As the suction How 66 suffers only loW ?oW losses 
in the area of the suction channel 35 and the suction port 58 
oriented at an incline to the vertical, a strong suction How 
can be achieved in the area of the suction opening 33, Which 
in combination With the rotary brush 68 brings about effec 
tive ?oor cleaning. The dirt Whirled up by the rotary brush 
68 is picked up by the suction How and passed into the 
container 67 for collecting dirt. The alignment of the suction 
turbine 40 With its turbine axis 54 extending at an incline to 
the vertical enables use of a relatively large turbine Wheel 
44, but the overall height of the ?oor cleaning appliance 10 
can be kept loW. 

1. Floor cleaning appliance comprising a suction turbine 
With a turbine Wheel rotatingly drivable about a turbine axis, 
and a substantially horiZontally aligned suction channel via 
Which the suction turbine is in How communication With a 
suction opening facing the ?oor surface to be cleaned, With 
the suction channel forming a container for collecting dirt 
and accommodating a dirt ?lter, Wherein the suction turbine 
is mounted on the suction channel With the turbine axis 
aligned at an incline to the vertical. 

2. Floor cleaning appliance in accordance With claim 1, 
Wherein the turbine axis is aligned at an angle of from 
approximately 15° to approximately 75° to the vertical. 

3. Floor cleaning appliance in accordance With claim 1, 
Wherein the ?oor cleaning appliance has a rotatingly driv 
able rotary brush arranged in the area of the suction opening. 

4. Floor cleaning appliance in accordance With claim 1, 
Wherein the suction turbine is in the form of an axial-radial 
fan. 
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5. Floor cleaning appliance in accordance With claim 1, 
wherein the suction turbine has an outlet channel Which 
opens into at least one air outlet opening, and the ori?ce area 
of Which is aligned at an incline to the vertical. 

6. Floor cleaning appliance in accordance with claim 5, 
Wherein the outlet channel surrounds the turbine Wheel in 
circumferential direction. 

7. Floor cleaning appliance in accordance with claim 6, 
Wherein the outlet channel is of spiral con?guration and 
Widens continuously in How direction. 
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8. Floor cleaning appliance in accordance with claim 1, 
Wherein the suction turbine comprises an electric eXternal 
rotor motor with a stator Which is held on a carrier element, 
and a rotor Which is rotatable about the turbine aXis and on 
Which the turbine Wheel is held in a rotationally ?xed 
manner. 

9. Floor cleaning appliance in accordance with claim 1, 
Wherein the ?oor cleaning appliance is of automotive 
design. 


