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(57) Abrégée/Abstract:
A floor care machine such as a floor polisher includes a machine frame carrying a motor coupled through a drive arrangement to a
rotationally driven head on which a floor care disc such as a polishing pad is mounted. The drive arrangement includes a drive
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(57) Abrege(suite)/Abstract(continued):

element rotationally driven by the motor, and a driven element that iIs connected to the driven head and is automatically height
adjustable. The drive element includes a bearing hub, an outer ring and four uniformly rotationally offset spokes that carry first
rolling guides extending along helical paths about the rotation axis. The driven element includes upper and lower partial elements
that recelve the spokes therebetween and carry second rolling guides arranged facing the first rolling guides along the helical
paths, and roller bodies are interposed therebetween. Relative rotation between the drive element and the driven element causes
an axial height adjustment of the driven head.
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TITLE OF THE INVENTION

Height Adjustable Drive Arrangement For A Floor Care Machine

ABSTRACT OF THE DISCLOSURE

A floor care machine such as a floor'polisher includes a machine
frame carrying a motor coupled through a drive arrangement to a
rotationallif driven head on which a floor care. disc such as a
polishing pad is mounted. The drive arrangement includes a drive
element rotationally driven by the motor, and a driven element

that is connected to the driven head and is automatically height

adjustable.. The drive element includes a bearing hub, an outer

ring and four uniformly rotationally offset spokes that carry

- first rolling guides extending along helical paths about the

rotation axis. The driven element includes ﬁpper and lower
partial elements that receive the épokes therebetween and carry
second rolling.guides arranged facing the firsﬁ rolling guides
along the helical paths, and roller bodies are interposed
therebetween. Relative rotation between the drive element and

the driven element causes an axial height adjustment of the

driven head.
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FIELD OF THE INVENTION

The invention relates to a floor care machine, such as a floor
polishing machine, with a rbtatably drivable floor care disc such
as a floor polishing pad. The height of the floor care disc is
adjustable so as to adjust the pressing force or contact pressure

of the floor care disc on the floor, depending on the floor
characteristics.

BACKGROUND INFORMATION

Floor care machines, such as floor polishing machines, having a

‘rotatably drivable floor care disc are known in the art. Such

a conventional floor care machine typically has a machine frame

.~ or chassis carrying a drive motor and a drive arrangement . that

couples the drivé motor to the f'loor care disc, so as ¢to
rotationally drive the floor care disc about a vertical rotation
axis. The known floor care machine also includes guide and
support elements such as rollers o:r:‘ wheels that support the
machine on the floor in a movable or rollable manner. It is also
known to construct the drive arrangement so. that it permits a
height adjustment of the f-loor care disc relative to the floor
and relative to the guide wheels or rollers, so as to adjust the

contact pressure or pressing force of the floor care disc on the

floor.

'

A conventional floor care machine of the above described general

type is known from the German Patent Publication DE 198 57 628

- 2 -
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and the counterpart US Patent 6,308,360, the entire disclosure
of which is incorporated herein by reference. Such a known floor
care machine has a drive arrangement that enables the height of
the floor care disc or pad relative to the floor surface to be
adjusted autométically depending 'c'>'n the floor characteristics,
in order to avoid damaging the _floor surface., The height
adjustment is carried out automatically dependent oh the applied
drive torque. Thus, the torque regulating height adjustment also
ensures a continuous operation without overloading the drive.
While the known machine according to the above mentioned patents
is effective for its intended objects and purposés, 1t 1s desired
to still further improve the adj ﬁstable drive ari'angement in

terms of a robust durable mechanism that has low maintenance and

repair requirements for a long operating life, even in heavy duty

 commercial applications for such floor care machines.

Particularly, it has been found that -either the transmission
elements of the height adjustable drive arrangement necessary for
an automatic height adjustment are not durable or robust enough,
or it is difficult to construct the adjusting mechanism in such
a manner to achieve a wear-free embodiment with é simple assembly
and durable operation. Thus, the pfesent' invéntion further
develops and improves the drive arrangement known from the above
mentioned pat'ents, the entire disclosures of which are
incorporated herein by reference. The present application will
further disclose certain modifications, replacements, and

additions to the components and features disclosed in the prior

patents.
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SUMMARY OF THE INVENTION

In view of the above, it 1s an object of the invention to provide
a floor care machihe of the above diséussed general type, with
a robust design and construction, so as to achieve an automatic
height adjustment of the ' floor care disc or 'pad ‘in a simple
manner, The invention further aims to achieve a play
compensation, .and to minimize the number of components of the
drive arrangement, while also achieving a simple assembly
thereof. Tpe_invention 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 is, however, not a reqgquired
limitation of the claimed invention.

The above objects have been achieved according to the invention
in a floor café machine, including a machine frame or chassis,
a drive motor mounted on the machine frame, a driven head that
18 rotatably'carried;by the machine frame to be rotatable about
a substantially vertical rotation axis and that 1is adapted to
carxy a floor care disc or pad, a drive transmission and a drive
arrangement that couple the drive motor to the driven head, and
support elements that are adapted to support the machine frame
on the floor so as to be movab'le along the fldor. The drive
arrangement enables an axial height adjustment of the driven head

relative to the machine frame and the support elements, so as to

enable an adjustment of the contact pressure or pressing force
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of the floor care disc or pad on the floor, dependent on the

floor characteristics.

The drive arrangement 1includes a drive element that is
rotationall}'r coupled to the drive motor and 1is rotatably
supported to be rotatable about the rotation axis of the driven
head and the floor care disc. The drive arrangement further
includes a driven element connected to the driven head for the
floor care disc. The drivén element and the drive element are
axially and rotationally displaceable or shiftable relative to
one another on the rotation axis, such that a relative rotation

of the drive element and the driven element 1s coupled or

- associated with a relative axial displacement thereof so as to

achieve a height adjustment of the driven element and therewith

- of the driven head for the floor care disc. That adjustment
- preferably occurs responsive to and dependent on the torque

applied by the drive wmotor to the drive element relative to the

driven element, which is subjected to a working drag or
resistance to rotation by the floor care disc rotating against

the f£loor surface.

The drive arrangement of the ,'inventive machi_ne especially
preferably has the following features. The drive element
comprises a central bearing hub, an é.nnuiar outer ri'ng, and a
connection arrangement that includes at least four uniformly
rotationally or circumferentially offset spoke elements that
extend between and interconnect the béaring hub and the outer

ring. The outer ring is preferably provided with a drive

- 5 -
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connection for an operative drive coupling with the drive motor,
for example a ring gear or gear rim, or alternatively a belt
pulley sheave or the like on the outer ring, which engages a
transmission component such as a drive V-belt, or a drive gear
belt or toothed belt, or a gear wheel, or the like, transmitting
drive power from the motor. The spoke elements each respectively
carry a first rolling guide that fespectively extends along a
partial heln‘:cal path about the rotation axis. 'I'hé driven element
carries second rolling guides that are arranged corresponding to
and mutually faciﬁg the first rolling guides of the spoke
elements to form pairs therewith. Thus, each second rolling
guide also. extends along the same partial helical path
respectively as the associated or paired first rolling guide of

the drive element. The drive arrangement further comprises

 rollexr bodies such as ball bearings or roller bearings that are

configured and fitted to roll along the rolling guides, and are

respectively inserted between the cooperating pairs of the first

and second rolling guides.

Preferably, the successive first rolling guides of successive
rotationally adjacent spoke elements respectively have
successively alternating or reversed orientations. For example,
a given first rolling guide faces axially upwardly and
rotationally clockwise about the rotation axis, and the first
rolling guide of the next rotatiohally adjacent spoke element
faces axiaily downwardly and rotationally counterclockwise

relative to the rotation axis.
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Further preferably, the driven element comprises two partial
elements respectively arfangéd on opposite axial éides of the
drive element and partidularly on opposite sides of the spoke
elements of the drive element. Namely, the spoke elements are

received between the two partial elements of ‘the driven element.

still further preferably, a spring bears upon and axially and/or
rotationally biases the driven element so as to tend to push the
driven element outwardly or downwardly toward the floor, namely
so as to tend to push the driven head and the floor care disc

downwardly toward the floor.

With the inventive construction of the drive arrangement, it is

- possible to use a relatively small number or set of similar parts
that can be easily assembled, and that furthermore achieve a

trouble-free operation. Furthermore, the inventive drive

arrangement provides a self-blocking Cardanic or universal joint
that establishes a flexible rotationai suspension of the driven
head and the floor care disc, with a cqntinuous durable freedom
from play, while allowing an ‘angular deflection‘or "bending" of

the rotation axis away from a straight line. Furthermore, with

the inventive construction and arrangement of the components, the
force transmission through the rolling bodies will be oriented
perpendicularly to the helical path of the  rolling guides.
Appropriate selection of the helical slope angle ensures the
proper distribution of the transmitted forces between an axial

force component and a rotational force component.
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In order to achieve a compensation of play in the drive
arrangement, the two partial elements of the driven element
arranged on opposite sides of the speke elements of the drive
element are coupled to one another in a yielding manner by
securing elements such as screws or bolts with sprihgs interposed
thereon. Thus, these 'sprin.gs allow a slight epring—loaded
yielding between the two partial elements of the driven element,
so as to compensate any play between the spoke elements and the
partial elements of the driven element through the rolling guides
and the roller bodies. It is further preferable, that the
securing elements and the spring' elements are arranged tilted in
a direction dependent on the rolling body forces acting on the

rolling guides. Particularly, the angle of the securing elements

- with the spf'ing elements is selected corresponding to .the rolling
- body forces acting on the rolling guides, to achieve the most

effective play compensation.

According to a further advantageous embodiment feature, the
rolling guides are fabricated of wear-resistant sintered
material, as independent components that are inserted into
corresponding receiver recesses 1in the spoke elements and/or in
the partial elements of the driveneletr.tent. - Alternatively, the
rolling guiaes can simply be grooves machinedh into the spoke
elements and the partial elements of the drive element, but it
is preferred to embody the rolling guides as removable and
replaceable components that can be exchanged for maintenance and
repair. An,K especially simple and advantageous construction is

achieved by configuring all of the rolling guides identically as

- 8 -
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the same identically configured parts for both the drive element

and the driven element.

According to another preferred feature of the invention, the

arrangement further comprises an axially and rotationally movable

seal arranged between the driven element and the drive element.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention may be clearly understood, it will

now be described 1in connection with an example embodiment,

schematically illustrated in the accompanying drawings, wherein:

Fig. 1
Fig. 2
Fig. 3
Fig. 4

shows a bottom plan view of the underside of a floor
care machine, partially as a ghost view, according to

the present invention;

shows a vertical section through an embodiment of a
height adjustable drive arrangement for a floor care

machine according to the invention;

is a plan view in the axial direction of an embodiment
of the height adjustable drive arrangement according

to the invention;

shows a vertical section along the section line IV-IV
shown in Fig. 3, for a retracted or upward position of

the driven head and the floor care disc;

- 9 -
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is-a vertical section view similar to that of Fig. 4,
but showing the extended or downward pbs’ition of the

driven head and the floor care disc;

18 a pérspective illustration of a drive element of

the inventive height adjustable drive arrangement;

is a perspective illustration of a two-part driven
element of the height adjustable drive arrangement

according to the invention;

is a perspective illustration of a seal to be arranged

between the drive element and the driven element as

shown in Fig. 2; and

i

is a perspective illustration of parts of the floor
care machine, including the motor, drive belt, drive

arrangement, and floor care disc.

DETAILED DESCRIPTION OF A' PREFERRED EXAMPLE EMBODIMENT AND THE
BEST MODE OF THE INVENTION |

A floor care machine according to the invention is especially

embodied as a floor polishing machine in the present example

embodiment. ' This floor care machine comprises a machine frame

or chassis 1 that is supported' on a floor surface (not shown) by

support and guide elements including running rollers or wheels

2 and a centrally located support roller or wheel 3, which roll

- 10 -
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along the fioor surface to allow the machine to be easily moved.
Also, the rollers 2 and 3 support an adjustable portion of the
weight of the machine on the floor. The machine further includes
a rotationally driven head 24 on which a floor care disc 4 such
as a floor polishing pad, a floor brush, a floor sanding disc,
or the like can be mounted. Still further, the machine includes
a drive motor 22 that is operatively coupled for rotational drive
transmission through a transmission element, such as a toothed
drive belt 23, and through a height adjustable drive arrangement

5 to the driven head 24 and therewith the floor care disc 4.

The height adjustable drive arrangement 5 enables an automatic
height adjustment of the floor care disc 4 ‘rel,ative to the
support roller 3 and thus relative to the floor surface, while
also transmitting the rotational drive from the drive motor 22
to the floor care disc 4. The height adjustment is achieved
automatically depending on the torque applied by the motor 22
through the drive arrangement 5 against the working resistance
of the floof ca.re disc 4 working against the floor surface. That
working resistance varies depending on the type of floor care
disc, the characteristics of the floor surface, whethér the floor
care treatment 1is carried -out with any added floor treatment
substance (e.g. a cleaning liquid or a polish), " the contact
pressure of the floor care disc against the floor surface, and
other factors. The contact pres‘;sur\e depends on -the height
adjustment of the floor care dis¢ -4 relative to the support

rollexr 3.
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More particularly, the height adjustment preferably occurs
responsive to and dependent on the torque applied by the drive
motor 22 to the drive element 8 ré'lati‘ve to the driven element
15, which ;LS subjected to a working drag of resistance to
rotation by the floor care disc 4 rotating against the floor
surface. As the driven head 24 and thé floor care disc 4 are
height-adjusted downwardly relative to the support and guide
elements 2 and 3, of the machine, the contact pressure of the
floor care disc 4 on the floor increases, which tends to increase
the working resistance and thus increases the torgue applied
through the drive arrangement 5. On the other hand, when the
height of the driven head 24 and the floor care pad 4 is adjusted
upwardly, t};is ‘reduces the contact pressure of thé floor care pad
on the floor, thereby reducing the working resistance and the
torque applied through the drive arrangement 5. Viewed
differently, as the working resistance of the floor care disc 4
on the floor increases, thereby the torque applied through the
drive arrangement 5 increases, and in response thereto the height
of the driveh head 24 and the floor care disc 4 will be adjusted
upwardly so as to reduce the contact pressure and the working
resistance. On the other hand, when the working resistance of
the floor cére disc 4 on the floor reduces, thereby the applied
torque 1is reduced, and in response thereto the height of the
driven head 24 and the floor care disc 4 18 adjusted downwardly
so as to increase the contact pressure and - the working

resistance.. Thus, it can be seen that the height adjustment is

self-regulating dependent on the torque being applied through the

- 12 -
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drive arrangement, so as to achieve a self-requlating intended

or target torque.

The floor care disc 4 is mounted in any known or conceivable
suitable manner on the driven head 24, which is rotatably
supported via a ball bearing arrangement 7 relative to a
stationary spindle or shéft 6 defining a substaritially vertical
rotation axis 26. In this regard, "substantially vertical" means
within the normal rahge of angular deflections about the true
vertical according to a normal working angﬁlar range of floor

care heads of such floor care machines, for example which may be

tilted by several degrees, e.g. up to ¢ 10° or preferably up to
+ 5° relative to the vertical. The rotationally driven head 24

and the floor care pad 4 are adapted to rotate about the rotation
axis 26. The driven head 24 is also supported by the spindle or
shaft 6 in t':he machine frame 1. The driven head' may have a disc
shape with a relatively large diameter approximately like that
of the floor care disc 4,. or 1t may be a disc with a larger
diameter or a smaller diameter than the floor care disc 4, or 1t
may be a central hub, chuck; collet or the like with a relatively

small diameter to which the floor care disc is mounted.

The height adjustable drive arrangement 5 includes a drive
element 8 operatively coupled to the drive motor 22 via a
transmission element (e.g. drive belt 23) engaging a gear rim 12
for example, and a driven element 15 cbnnected, e.g. by bolts 27

or any other suitable securing elements, to the driven head 24.
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Thus, the drive element 8 is rotationélly driven by the drive
motor 22, and the driven head 24 rotates together with the driven
element 15. The rotational drive torque is transmitted from the
drive element 8 to the driven element 15 in the manner and

through the construction that will be described below.

The drive element 8 comprises a bearing hub 9 that is rotatably
supported on the shaft 6 via the ball béaring arrangement 7. The
drive element 8 further includes an outer ring 11, and four
uniformly rotationally or circumferentially offset spoke elements
10 that connect the outer ring 11 to the bearing hub 9. Namely,
in the presenﬁ example embodiment, the spoke elements 10 are

rotationally offset by 90° from one another. An outer portion,

for example an outer circumferential surface, of the outer ring
11 is provided with a gear rim or ring gear 12 adapted to be
engaged by a transmission element such as toothed gear belt 23
driven by the drive motor 22 so as to transmit the drive power
from the drive motor 22 to the outer'ring 11. Alternatively, the
drive transmission can be achieved through a V;-bélt' and a smooth
belt pulley or sheave on the outer ring 11, or via coupled

mechanical gears, or via a drive shaft, or the like.

The spoke elements 10 respectively carry first rolling guides 13A
adapted to support and guide roller bodies 14 rollingly
therealong as will be described below. The first rolling guides

13A may be formed by guide grooves milled directly into the spoke

elements 10, or preferably the rolling guides 13A comprise guide

member inserts that are fabricated separately from the spoke

- 14 -
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elements and are inserted into receiver .recesses in the spoke
elements. The rotationally successive first rolling guides 13A
are arranged with a respective alternating reversed orientation
on opposite-sides of successive adjacent spoke elements 10. 1In
other words, a given spoke element 10 has its rolling guide 13A
facing upwardly and in a clockwise direction, while the next
adjacent spoke element 10 has 1its rolling guide 13A facing
downwardly and in a counterclockwise direction. The rolling
guides 13A each respectively extend along a partial section of
a helical path about the center rotation axis 26, like a partial

section of a screw thread path.

The driven element 15 compriseé two pari:ial elements 15A and 15B
that can be assembled together on the two opposite sides (top and
bottom) of thé spoke elements 16 of the drive element 8. In
other words, the spoke elements 10 are received in radial spaces
25 fbrmed between the two partial elements 15A and 15B when the
two partial elements 15A and 15B are assembled together to form
the driven element 15. Thus, the drive element 8 is received in
and engages with the driven element 15. Bounding the open spaces
25, the partial elements 15A and. 15B respectively carry second
rolling guides 13B arrangéd opposite and facing the first rolling
guides 13A of the spoke elements 10 to form cooperating pairs of
the rolling guides 13A and 13B. Also, roller bodies 14 such as
roller balls are respectively insertéd between the first rolling
guides 13A gf the spoke elements 10 and the corresponding paired

second rolling guides 13B of the partial elements 15A and 15B of

the driven element 15..
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The partial elements 15A and 15B of the driven element 15 are
connected to one another by securing elements such as screws or
bolts 18, ﬁrefer'ably in a spring-ylielding manner through the
interposition of springs 17 on the bolts 18. Thereby, the
partial elements 152 and 15B are yieldingly held or clamped
together with a spring-biased play while spring—clnamping or
pre-stressing the roller bodies 14 and the spoke elements 10

therebetween. This coupling of the four spoke elements 10

rotationally offset by 90°, with the correspondingly 90° offset

portions of the driven element 15, through the roller bodies 14
interposed between the first and second rolling guides 13A and
13B, forms ‘a Cardanic or universal joint coupling that allows
angular deflection of the rotation axis 26 even while this joint
arrangement is t’ransmitting the rotation and drive torque
therethrough. The springs 17 provide an elastic' yielding
Cardanic suspension by allowing small ?ielding movements of the
two partial elements 15A and 15B of the driven element 15
relative to oné another, while tending to close any play between
the partial elements and the spoke elements. The springs 17 also
counteract, in a yielding manner, the roller body forces. For
this purpose, the securing bolts 18 with the springs 17 thereon
are preferably not parallel to the axis 26, but rather are tilted
at a skew tilt angle in a direction cbrresponding to the slope

of the helical path of the rolling guides.

The arrangement further comprises a pre-stressing or biasing
element, preferably a spring 16 bearing against the upper partial

element 15A of the driven element 15 from a housing 21. The

- 16 -
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spring 16 preferably engages a spring catch 29 on the upper
partial element 15A. Thereby, the upper partial element 15A is
axially and/or‘ rotationally biased so that it tends to move in
a downward direction. Thus, the driveﬁ element 15 and the driven
head 24 connected thereto are spring—biased by the spring 16 to
be driven dbwnwardly relative to the support roller 3, so that
the floor care disc 4 is biased toward a maximum protruding
position. This spring-biased arrangement of the driven element
15, and the cooperation of the driven element 15 with the drive
element 8 via the first and second rolling gquides 13A and 13B
with the roller bodies 14 received therebetween, form the
automatic height - adjustable coupling through the drive

arrangement. A relative rotation between the drive element 8 and

the driven element 15 will be translated into an axial shifting

and height éd’jus‘tment of the driven element 15 and the driven
head 24 along the rotation axis 26. When a relatively higher
torque is applied via the drive element 8 against the working
resistance of the floor care disc 4 feeding back through the
driven head 24 and the driven element 15', theﬁ the spoke elements
10 will shift farther clockwise (as seen from the top, for a
clockwise rdtation drive) relative to the drive element 15, due
to the applied drive torque. That wi'll push the upper partial
element 15A upwardly again\st the biasing force of the spring 16.
This upwaz:d ‘shift:ing of the driven elément 15 will
correspondingly adjust the height of the driven head 24 upwardly,
which will tend to reduce the working resistance of the floor
care disc 4 working against the floor surface. That in turn will

tend to reduce the torque being transmitted through the drive

- 17 -
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arrangement 5, so that the biasing spring 16 will tend to shift
the driven eiement 15 downwardly again. Thus, the drive
arrangement 5 establishes a self-regulation of the torque, and
especially an automatic regulation of the height .of the floor
care disc 4 relative to the support roller 3 in response to and
dependent on the torque being applied through the drive

arrangement 5.

The helical twist direction of the helical path of the rolling
guides 13 is selected depending on‘the direction of rotation of
the drive arrangement, so that as drive torque 1is applied from
the drive element 8 through the rolling guides 13 and the roller
bodies 14 to the driven element 15, the helical slope will
generate an axial reactive force that tends to push the driven
element 15 quar.dly. against the biasing force of the biasing
spring 16. The biasing force of the biasing spring and the
helical slope angle of the helical path of the rolling guides are
selected in cooperation with one another to échiéve the intended
target torque through the drive arrangement 5 in a

self-regulating manner.

A flexible seal 28 1s preferably arranged between the drive
element 8 and the driven element 15, so as to seal the drive
arrangement 5 against the penetration of dirt, dust, floor care
or treatment liquids such as cleaners and polishes, and the like.
The seal 28 is movable and flexible to allow the relative axial

and rotational movement of the drive element 8' and the driven
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element 15 relative to each other. The seal 28 may be made of

rubber or a polymer, for example.

Although the invention has been described with reference to
specific exampie embodiments, it will be appreciated that it is
intended to cover all modifications and equivalents 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 in which an exclusive

privilege is claimed are defined as follows:

1.

A floor care machine comprising:

a machine frame;

a drive motor mounted onx said machine fréme;

support elements connected to said machine frame and
adapted f.o at least partially support said floor care
machine on a floor surface such that said floor care
maching can be moved along the floor surface; .

a driven head that is rotatably carried relative to
said machine frame to be rotatable about a rotation axis,
and that i1s adapted to carry a floor care disc on a bottom
of said driven head facing the floor surface; and

-a drive arrangement that coubles said drive motor to
said driven head so as to rotationally drive said driven
head and enable a height adjustment of said driven head
relative to at least one of said support elements so as to
adjust a contact pressure of the floor care disc on the
floor surfaée;

wherein:

said drive arrangement includes a drive element that
1s rotatably supported so as to be rotatable about said
rotation axis, a drive t‘ran‘smissio.n that couples said drive
motor to said drive element for rotation with said drive
motor, and a driven element that is rotatable about said
rotation axis and is coupled to said drive element so that

said driven element 1is rotationally and axially

- 20 -
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Y

displaceable relative to said drive element about and along
said rotation axis;

sald drive element compriSes a central hub, an outer
ring that is engaged by said drive transmission, and a
pluralJ:'.ty of spoke elements that are uni'forr'nly rotationally
offset from one another and that extend between and
interconnect said central hub and said outer ring;

sald spoke elements respectively have respective first
rolling guides that respectively extend along respective
partial helical paths about said rotation axis;

salid driven element compfises first and second partial

elements that are arranged on both axially opposite sides

of said spoke elements and are connected to one another;

- said partial elements of said driven element have

second ‘rolling guides that respectively extend along said

respective partial helical paths, and that respectively

face toward and form respective pairs with said first
rolling guides; and

said drive arrangement further includes plural roller
bodies ‘th'at are respectively interposed between, and are
configured and fitted to roll gﬁi-’dedly aloﬁg, said pairs of

said first and second rolling guides.

The floor care machine according to claim 1, wherein said

plural spoke elements comprise at least four of said spoke
elements, and wherein successive ones of said first rolling

guides' on rotationally successive ones of said spoke
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elements are respectively oriented facing successively

oppositely relative to one another.

3. The floor care machine according to claim 2, wherein said

first rdlling guides are provided circumferentially
intermittently on respective opposite facing sides of said

successive ones of said spoke elements.

4. The floor care machine according to claim 1, wherein radial

openings of said driven element are bounded between said
first and second partial elements of said driven element,
and said spoke elements of said drive ‘element are
respectively received in said radial openings between said

first and second partial elements.

5. The floor care machine according to claim 1, wherein said

drive arrangement further includes a biasing spring that
axially and/or rotationally biases said driven element to
be axially displaced toward the floor surface relative to

said drive element.

6. The floor care machine according to claim 1, wherein,

through a cooperation of said first and second rolling
guides with said roller bodies interposed _therebetween,
said height adjustment of said driven head is coupled with
a rotational displacement of said driven element relative

to said drive element about said rotation axis responsive
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to a torque applied from said drive element onto said

driven element through said roller bodies.

The floor care machine according to claim 1, wherein said

driven element further comprises securing elements that
secure said first and second partial ellem'ents to one
another with a limited play therebetween, and springs
arranged .to spring-bias said first and second partial
elements toward one another so as to tend to close said

play between said first and second partial elements.

The floor care machine according to claim 7, wherein said

springs are respectively arranged on said securing elements
so as to bear against said securing elements and one of

said pértial elements.

The floor care machine according to claim 7, wherein said

drive arrangement provides a Cardanic coupling of said
driven.element with said drive element to enable an angular
deflection of said rotation axis through said drive

arrangement.

The floor care machine according to claim 7, wherein said

)

securing elements each respectively extend at a skew tilt

angle away from parallel relative to said rotation axis.
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The floor care machine according to claim 10, wherein said

skew tilt‘angle corresponds to rolling body forces that act

from said rolling bodies onto said rolling guides.

The floor care machine according to claim 10, wherein said

skew tilt angle tilts in a same direction as said partial

helical paths about said rotation axis.

The floor care machine according to claim 1, wherein said
first rolling guides are first rolling guide: grooves
integrally formed in said spoke elements, and said second
rolling guides are second rolling guide grooves integrally

formed in said first and second partial elements of said

driven element.

The floor care machine according to claim 1, wherein said

first rolling guides comprise first insert members that are
formed\of7wear-resistant sintered.material, ahd.have first
rolling guide grooves formed therein, and are received in
respective fitting recesses provided in said spoke
elements; and wherein said secoﬁd rolling guides comprise
second, insert members that are formed of wear-resistant
sintered material, and have second rolling guide grooves
formed therein, and are received in respective fitting
recesses provided in said first and second.'partial elements

of said driven element.

)



15.

16.

17.

18.

CA 02627884 2008-03-31

The f£loor care machine according to claim 14, wherein all

of said first and second insert members are interchangeable
equivalent members that all have the same cdnfiguration,

dimensions, and material composition as one another.

The floor care machine according to claim 1, wherein said

drive arrangement further comprises an axially and
rotationally movable seal arranged between said drive

element and said driven element.

The floor care machine according to claim 1, wherein said

support elements ihélude two running wheeis or rollers
arranged coaxially with one another at a base edge of said
machine frame, and one support wheel or roller arranged
protruding below said driven head on said rotation axis of
said dzg'iven head with a roll-ing axis of'.sai_d 'support wheel
or roller extending perpendicularly to said rotation axis

of said drivén head.

A floor care machine comprising:

a machine frame;

a drj.ve motor mounted on said machine frame;

support elements connected to said machine frame and
adapted to at least partially support said floor care
machine on a floor surface such that said floor care

machine can be moved along the floor surface;
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a driven head that 1is rotatably carried relative to
salid machine frame to be rotatable about a rotation axis,
and that. 1is adapted to carry a floor care disc on a bottom
of said driven head facing the floor surface; and

a drive arrangement that couples said drive motor to
said driven head so as to rotationally dr‘ive- said driven
head and enable a height adjustment of said driven head
relative to at least one of said support elements so as to
adjust a contact pressure of the floor care disc on the
floor surface;

wherein:

sald drive. arrangement includes a drive element that
is rotatably supported so as to be rotatable about said
rotation axis, a drive transmission that couples said drive
motor to said drive element for roté’tion with gsalid drive
motor, and a driven element that is rotatable about said
rotation axis and is coupled to said drive element so that
said driven element is rotationally and axially
displaceable relative to said drive element about and along
said rotation axis;

said drive element comprises a central hub, an outer
ring that is engaged by said drive transmission, and at
least four spoke elements that are uniformly rotationally
offset from one another and that exteﬁd between and
interconnect:  said central hub and said outer ring;

said spoke elements respectively have respective first
rolling guides that respectively extend along respective

partial helical paths about said rotation axis, wherein

- 26 -
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succesgsive ones of said first rolling gquides on
rotationaily successive ones of said spoke elements are
respectively oriented facing successively oppositely
relative to one another;

sald driven element comprises first and second partial
elements that are arranged on both axially opposite sides
of said spoke elements and are connected to one another;

said partial elements of said driven -element have
second rolling guides that respecltively extend along said
respective partial helical paths, and that respectively
face toward and form respective pairs with said first
rolling guides;

said drive arrangement further includes plural roller
bodies that are respectively interposed between, and are

configured and fitted to roll guidedly along, said pairs of

'salid first and second rolling gu.ides; and

said drive arrangement further includes a biasing
spring that axially and/or rbtationally biases said driven
element to be axially displaced toward the floor surface

relative to said drive element.

A floor care machine  comprising:

a machine frame; ‘

a drive motor mounted on said machine frame;

support elements connected to said machine frame and
adapted to at 1least partially support said floor care

machine on a floor surface such that said floor care

machine can be moved along the floor surface;

- 27 -
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a driven head that is rotatably carried by said
machine frame to be rotatable about a rotation axis, and
that is adapted to carry a floor care disc on a bottom of
said driven head facing the floor surface; and

a drive arrangement that couples said drive motor to
said driven head so as to roi;ationally drive said driven
head and enable a height adjustment of said driven head
relati?e to at least one of said support elements so as to
adjust a contact -pressure of the floor care disc on the
floor surface;

wherein:

said drive arrangement includes a drive element that

is rotatably supported so as to be rotatable about said

rotation axis, a drive transmission that couples said drive

"motor to said drive element for rotation with said drive

motor, and a driven element that is rotatable about said
rotatic;n axls and is coupled to said drive element so that
said driven element is rotationally and axially
displaceable relative to said drive element about and along
sald rotation axis;

said drive element comprises a central hub, an outer
ring that 1s engaged by said drive transmission, and a
plurality' of spoke elements that are uniformly rotationally
offset from one another and that extend between and
interconnect said central hub and.said\outer-ring;

said spoke elements respectively have respective first
rolling gulides that respectively extend along respective

partial helical paths about said rotation axis;

o
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said driven element comprises first and second partial
elements that are arranged on both aXially opposite sides
of said spoke elements and are connected to one another;

sald partial elements of said driven eiement have
second rolling guides that respectively extend along said
respective partial helical paths, and that respectively
face toward and form respective pairs with said first
rolliné guides;

salid drive arrangement further includes plural roller
bodies that are respectively interposed betWeen, and are
configﬁred and fitted to roll guidedly along, said pairs of
said first and second rolling guides; and

sald driven element further comprises securing

- elements that secure said first and second'par,tial elements
‘to one another with a 1limited play therebetween, and

- springs arranged to spring-bias said first and second

partial elements toward one another so as to tend to close

salid play between said first and second partial elements.
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