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Description

[0001] The presentinvention relates to a floor cleaning
apparatus, such as a steam mop.

[0002] Itis known to provide a floor cleaning apparatus
having a floor cleaning head with a bottom for facing a
floor during cleaning of the floor. Such floor cleaning ap-
paratus can be steam mops which comprises a steam
permeable pad for wiping the floor. After the apparatus
has been used, the apparatus may be stored in a self-
supporting manner with the bottom of the floor cleaning
head still facing a floor. In some cases, when the appa-
ratus in such a stored state, the weight of the floor clean-
ing apparatus can compress the pad and the floor clean-
ing apparatus may susceptible to leaning or tilting from
an upright orientation. This means the floor cleaning ap-
paratus can be prone to toppling particularly if the floor
cleaning apparatus is positioned on an inclined surface.
[0003] In some known floor cleaning apparatuses, the
apparatusincludes a handle connected to the floor clean-
ing head for manoeuvring the apparatus. In instances
when the handle is particularly large or elongate, this will
increase the likelihood of tilting and / or toppling.

[0004] One known floor cleaning apparatus is shown
in DE102011001631 which discloses a floor head with
legs which deploy from underneath the floor head when
the handle is placed in an upright position and lifts the
pad up from the floor. A problem is that pad attached to
the floor head has to fit between the legs and is limited
in size. In order to use a larger pad, holes must be cut in
the pad to allow the legs to project through but the pad
can snag on the legs if the pad is fitted incorrectly.
[0005] Accordingly, there is a need for a floor cleaning
apparatus with a mechanism for helping to reduce the
risk of toppling of the apparatus when the apparatus is
not in use. Preferably, the mechanism would be unob-
trusive when the apparatus is in use.

[0006] According to a first aspect of the presentinven-
tion, there is provided a floor cleaning apparatus, com-
prising: a floor cleaning head having a bottom for facing
a floor during cleaning of the floor; at least one stabiliser,
wherein the, or each, stabiliser is connected to the floor
cleaning head and is movable relative to the floor clean-
ing head from a stowed position to a deployed position
for increasing stability of the apparatus; and a handle
connected to the floor cleaning head, wherein the handle
is movable relative to the floor cleaning head from an
operative position to a stored position to cause the, or
each, stabiliser to move relative to the floor cleaning head
from the stowed position to the deployed position; where-
in the handle is movable relative to the floor cleaning
head from the operative position to the stored position
without causing the, or each, stabiliser to move relative
to the floor cleaning head to the deployed position, when
movement of the, or each, stabiliser relative to the floor
cleaning head to the deployed position is obstructed.
[0007] This means that when at least one stabilizer is
deployed, the floor cleaning apparatus is more stable. If
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the path of the at least one stabilizer is obstructed, then
the floor cleaning apparatus will not force the at least one
stabilizer to deploy. This means, for example, if the floor
cleaning apparatus is place up against a wall and the
wall obstructs the at least one stabilizers, damage to the
stabilizers will be prevented.

[0008] Optionally the, or each, stabiliser is moveable
relative to the floor cleaning head from the deployed po-
sition towards the stowed position without causing move-
ment of the handle relative to the floor cleaning head from
the stored position.

[0009] Optionally the floor cleaning apparatus com-
prises a mechanism for converting movement of the han-
dle relative to the floor cleaning head from the operative
position to the stored position into movement of the, or
each, stabiliser relative to the floor cleaning head from
the stowed position to the deployed position; and
wherein the mechanism comprises first and second
members that are moveable relative to each other so as
to absorb movement of the handle from the operative
position to the stored position without moving the, or
each, stabiliser from the stowed position to the deployed
position.

[0010] Optionally the mechanism comprises a resilient
apparatus that is arranged to bias the first and second
members apart.

[0011] Optionally, the floor cleaning apparatus com-
prises a lock for fixing the handle in position relative to
the floor cleaning head when the handle is at the stored
position.

[0012] Optionally, the handle has a longitudinal axis.
Further optionally, the longitudinal axis is closer to ninety
degrees to the bottom of the floor cleaning head when
the handle is at the stored position than when the handle
is at the operative position.

[0013] Optionally, the floor cleaning apparatus has a
centre of mass that is located so that the floor cleaning
apparatus is stable when the handle is at the stored po-
sition, the, or each, stabiliser is at the deployed position,
and the bottom of the floor cleaning head is standing on
a surface inclined at an angle. The angle may, for exam-
ple, be fifteen degrees to the horizontal, twenty degrees
to the horizontal, or twenty-five degrees to the horizontal.
[0014] Optionally, the bottom of the floor cleaning head
includes one or more connectors for connecting a floor
cleaning pad to the bottom of the floor cleaning head.
The floor cleaning apparatus may comprise a floor clean-
ing pad for releasable attachment to the bottom of the
floor cleaning head via the one or more connectors.
[0015] Optionally, the floor cleaning apparatus is a
steam mop for emitting steam at the bottom of the floor
cleaning head. The floor cleaning apparatus may com-
prise a reservoir for holding a volume of water, and a
heater for heating the water sufficiently to generate the
steam. The heater may be electrically-powered.

[0016] Further features and advantages of the inven-
tion will become apparent from the following description
of preferred embodiments of the invention, given by way
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of example only, which is made with reference to the
accompanying drawings.

Figure 1 shows a schematic side view of a portion
of a floor cleaning apparatus according to an em-
bodiment of the present invention, with a handle of
the apparatus at an operative position relative to a
floor cleaning head of the apparatus, and with sta-
bilisers of the apparatus at respective stowed posi-
tions relative to the floor cleaning head;

Figure 2 shows a schematic top view of the portion
of the apparatus in the state shown in Figure 1 but
with a hood of the floor cleaning head not shown so
that interior components of the floor cleaning head
are visible;

Figure 3 shows a schematic side view of the portion
ofthe apparatus, with the handle having been rotated
relative to the floor cleaning head from the position
shown in Figure 1 towards a stored position, and with
the stabilisers at the respective stowed positions;
Figure 4 shows a schematic top view of the portion
of the apparatus in the state shown in Figure 3 with
the hood of the floor cleaning head not shown so that
the interior components of the floor cleaning head
are visible;

Figure 5 shows a schematic side view of the portion
of the apparatus, with the handle having been further
rotated relative to the floor cleaning head from the
position shown in Figure 3 towards the stored posi-
tion, and with the stabilisers having been moved rel-
ative to the floor cleaning head from the positions
shown in Figure 3 towards respective deployed po-
sitions;

Figure 6 shows a schematic top view of the portion
of the apparatus in the state shown in Figure 5 with
the hood of the floor cleaning head not shown so that
the interior components of the floor cleaning head
are visible;

Figure 7 shows a schematic side view of the portion
of the apparatus, with the handle having been further
rotated relative to the floor cleaning head from the
position shown in Figure 5 towards the stored posi-
tion, and with the stabilisers having been further
moved relative to the floor cleaning head from the
positions shown in Figure 5 towards the respective
deployed positions;

Figure 8 shows a schematic top view of the portion
of the apparatus in the state shown in Figure 7 with
the hood of the floor cleaning head not shown so that
the interior components of the floor cleaning head
are visible;

Figure 9 shows a schematic side view of the portion
of the apparatus, with the handle having been further
rotated relative to the floor cleaning head from the
position shown in Figure 7 so as to be at the stored
position, and with the stabilisers having been further
moved relative to the floor cleaning head from the
positions shown in Figure 7 so as to be at the re-
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spective deployed positions;

Figure 10 shows a schematic top view of the portion
of the apparatus in the state shown in Figure 9 with
the hood of the floor cleaning head not shown so that
the interior components of the floor cleaning head
are visible;

Figure 11 shows a schematic top view of the portion
of the apparatus in the state shown in Figure 10 with
the hood of the floor cleaning head, the handle and
a foot pedal of the apparatus not shown so that the
interior components of the floor cleaning head are
visible;

Figure 12 shows a schematic cross-sectional view
of the portion of the apparatus in the state shown in
Figure 1;

Figure 13 shows a schematic cross-sectional view
of the portion of the apparatus in the state shown in
Figure 7; and

Figure 14 shows a schematic cross-sectional view
of the portion of the apparatus in the state shown in
Figure 9.

[0017] Referring to Figures 1 and 2, there is shown a
schematic side view and a schematic top view of a portion
of a floor cleaning apparatus 1 according to an embodi-
ment of the present invention. In this embodiment, the
apparatus 1 is a steam mop, but in other embodiments
the apparatus 1 may be other than a steam mop. Herein,
the steam mop of this embodiment will be referred to
simply as the apparatus 1.

[0018] The apparatus 1 comprises a floor cleaning
head 100, which has a top 111, a bottom 121, and a
plurality of sides 130, 140, 150, 160 extending between
the top 111 and the bottom 121. A floor cleaning pad 120
is coupled to the bottom 121. A clamp 110 is coupled to
the top 111 of the floor cleaning head 100 by screw fas-
tening or other fastening means. For ease of reference
only, the plurality of sides 130, 140, 150, 160 will be re-
ferred to herein as a front side 130, arear side 140, a left
side 150, and a right side 160, respectively, of the floor
cleaning head 100. The floor cleaning head 100 has a
length measured between and orthogonal to the front
and rear sides 130, 140, and a width measured between
and orthogonal to the left and right sides 150, 160. When
the apparatus 1 is being used to clean a floor, the bottom
121 of the floor cleaning head 100 is orientated to face
the floor, so that the top 111 and sides 130, 140, 150,
160 of the floor cleaning head 100 are above the bottom
121, and the bottom 121 is located between the floor and
the top 111 and sides 130, 140, 150, 160 of the floor
cleaning head 100. In this embodiment, the floor cleaning
head 100 comprises a hood 102 that defines the top 111,
the bottom 121 and the sides 130, 140, 150, 160 of the
floor cleaning head 100. In some embodiments, the hood
102 is detachable from the floor cleaning pad 120 for
servicing the apparatus 1. In other embodiments, the
hood 102 and floor cleaning pad 120 is permanently fixed
to each other, orare respective portions of a single unitary
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component. In Figures 2, 4, 6, 8, 10 and 11, the hood
102 is not shown, in order to make visible interior com-
ponents of the floor cleaning head 100.

[0019] In this embodiment, as best seen in Figure 11,
a hole 123 is formed in the cleaning head to receive a
steam conduit (not shown). The steam conduit such as
atubeisin fluid communication with a steam diffuser (not
shown) which is located adjacent to the floor cleaning
pad 120. The steam diffuser is known to a person skilled
in the art and for the purposes for brevity will not be dis-
cussed any further.

[0020] Turning back to Figure 2, a plurality of screw
holes 122 extend through the bottom 121 between the
interior and exterior of the floor cleaning head 100. The
screw holes 122 are configured to retaining screws for
coupling the floor cleaning pad 120 to the bottom 121.
The coupling of the floor cleaning pad 120 to the bottom
121 will be discussed in further detail below. The appa-
ratus 1 is for arranged to direct steam through the steam
conduit and steam diffuser from the interior to the exterior
of the floor cleaning head 100, so as to emit the steam
at the bottom 121 of the floor cleaning head 100, when
the apparatus 1is being usedto clean afloor. Such steam
may help to free-up dirt from the floor being cleaned, and
may help to disinfect the floor. In this embodiment, the
apparatus 1 has a reservoir (not shown) for holding a
volume of water, and a heater (not shown) for heating
the water sufficiently to generate the steam. In this em-
bodiment, the heater is electrically-powered so that pass-
ing an electric current through the heater causes the heat-
er to heat up, and the apparatus 1 has an electrical cable
(not shown) for connecting the heater to the mains elec-
trical power supply. Alternatively the floor cleaning ap-
paratus 1 is battery powered and the apparatus compris-
es a rechargeable battery pack. In other embodiments,
the apparatus 1 may be for emitting steam at the bottom
121 of the floor cleaning head 100 in some other manner.
In this embodiment, the bottom 121 comprises a plurality
of connectors (notshown) which are mounted on at screw
holes 122 for connecting a floor cleaning pad 120, such
as a microfibre pad, to the bottom 121 of the floor cleaning
head 100. When such a pad is connected to the bottom
121 and the apparatus 1 is being used to clean a floor,
steam emitted moistens the pad, to facilitate removal of
dirt from the floor. In this embodiment, the connectors
are hook or loop portions of a hook-and-loop fastener (e.
g. Velcro ™) fastened to the hood 102 by a screw fas-
tener, butin other embodiments the connectors may take
a different form or be omitted. The floor cleaning pad 120
may comprises a reciprocal hook and loop fastening por-
tion or alternative fastening means. The floor cleaning
pad 120 may comprise different a plurality of different
fibres and may comprise one or more portions 124 with
longer fibre lengths or different material. In some embod-
iments, the bottom 121 comprises only one connector
for connecting a floor cleaning pad 120, such as a micro-
fibre pad, to the bottom 121 of the floor cleaning head
100. In some embodiments, the apparatus 1 comprises
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afloor cleaning pad for releasable attachment to the bot-
tom 121 of the floor cleaning head 100.

[0021] When the apparatus 1 is being used to clean a
floor, the bottom 121 of the floor cleaning head 100 is
substantially parallel to the floor. In some embodiments,
the bottom 121 may be planar, or flat. In other embodi-
ments, the bottom 121 may be non-planar. For example,
in this embodiment the bottom 121 is planar, at least be-
cause the floor cleaning pad 120 is substantially planar
and compressible and the bottom 121 is planar in a plane
P-P.

[0022] The apparatus 1 also has a handle interface
200 for coupling a handle or floor cleaning apparatus
body (not shown). The handle interface 200 comprises
a slot for receiving the handle and a latch or fastening
means secures the handle to the handle interface 200.
A longitudinal axis of the handle may be coaxial with the
longitudinal axis L-L of the handle interface 200. Alter-
natively the longitudinal axis of the handle may be parallel
or substantially parallel to the longitudinal axis L-L of the
handle interface 200. In some embodiments, the handle
interface 200 is optional and the handle couples directly
to the universal joint. The handle interface 200 is con-
nected to the floor cleaning head 100, in this embodiment
via a universal joint (now shown) at an end of the handle
interface 200. The universal joint is coupled to the floor
cleaning head via clamp 110. The clamp 110 comprises
circular recesses for receiving pegs 125 of the universal
joint for rotation about the first axis A1-A1. In this embod-
iment, the handle interface 200 and the handle are elon-
gate, although only the handle interface 200 is shown in
the Figures, and has a longitudinal axis L-L, as indicated
in Figure 1. The handle interface 200 is movable relative
to the floor cleaning head 100 between an operative po-
sition, as shown in Figures 1, 2 and 12, and a stored
position, as shown in Figures 9, 10 and 14. When the
handle interface 200 is at the operative position, the han-
dle interface 200 is inclined relative to the floor cleaning
head 100, so that the longitudinal axis L-L forms an acute
angle a with the plane P-P and the bottom 121. Accord-
ingly, when the handle interface 200 is at the operative
position, a user is able to manoeuvre the apparatus 1
comfortably. The universal joint of the handle interface
200 enables rotation of the handle interface 200 relative
to the floor cleaning head 100 about two orthogonal axes
A1-A1, A2-A2. As shown in Figures 1 to 3, a first axis A1-
A1 of the axes is parallel to the width of the floor cleaning
head 100 for permitting up-and-down rotational move-
ment of the handle interface 200 relative to the floor
cleaning head 100 to vary the angle o between the lon-
gitudinal axis L-L and the plane P-P. As shown in Figure
1, a second axis A2-A2 of the axes is orthogonal to the
first axis A1-A1 for permitting side-to-side rotational
movement of the handle interface 200 relative to the floor
cleaning head 100. In other embodiments, the handle
interface 200 may be movably connected to the floor
cleaning head 100 by a connection other than a universal
joint.
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[0023] When the handle interface 200 is at the stored
position, the longitudinal axis L-L of the handle interface
200 is closer to ninety degrees to the plane P-P and the
bottom 121 of the floor cleaning head 100 than when the
handle interface 200 is at the operative position. Accord-
ingly, when the handle interface 200 is at the stored po-
sition, the handle interface 200 is more upright than when
the handle interface 200 is at the operative position, so
that the apparatus 1 requires less horizontal space for
storage. In this embodiment, the apparatus 1 has a lock
(not shown) for fixing the handle interface 200 in position
relative to the floor cleaning head 100 when the handle
interface 200 is at the stored position. This helps prevent
the handle interface 200 from falling, if the handle inter-
face 200 is knocked inadvertently by a passer-by during
storage of the apparatus 1.

[0024] In this embodiment, when the handle interface
200 is at the stored position, the apparatus may be left
to stand in a self-supporting manner with the bottom 121
ofthe floor cleaning head 100 still facing a floor. However,
even though the apparatus 1 is more stable when in this
state than when the handle interface 200 is at the oper-
ative position, the apparatus 1 still may be knocked in-
advertently by a passer-by. In order to help increase the
stability of the apparatus 1, the apparatus 1 of this em-
bodiment has first and second stabilisers 310, 320. The
stabilisers 310, 320 are spaced apart in the width direc-
tion of the floor cleaning head 100. The stabilisers 310,
320 are connected to the floor cleaning head 100 for
movement relative to the floor cleaning head 100 from a
stowed position, as shown in Figures 1to 4 and 12, to a
deployed position, as shown in Figures 9 to 11 and 14,
for increasing stability of the apparatus 1.

[0025] Inthis embodiment, each of the stabilisers 310,
320 is movable relative to the floor cleaning head 100
from the stowed position to the deployed position at the
front side 130 of the floor cleaning head 100. Therefore,
the shape and structure of the bottom 121 of the floor
cleaning head 100 need not be dependent on the shape
and position of the stabilisers 310, 320, or the mechanism
400, described below, for controlling their movement. Ac-
cordingly, the shape of the bottom 121 is able to be made
most suitable for floor cleaning and for retaining the floor
cleaning pad 120.

[0026] Inthisembodiment, movement of the stabilisers
310, 320 relative to the floor cleaning head 100 from the
respective stowed positions to the respective deployed
positions comprises movement of the stabiliser 310, 320
from the front side 130 of the floor cleaning head 100.
Therefore, if a combination of the stabilisers 310, 320
and the floor cleaning head 100 is considered to be a
body, and the body has a length in a direction parallel to
the length of the floor cleaning head 100, such movement
of the stabilisers 310, 320 increases the length of the
body. Such increasing of the length of the body helps to
increase stability of the apparatus 1, since it increases
the angle over which the apparatus 1 must rotate to move
a centre of mass of the apparatus 1 to a position at which
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the apparatus 1 will topple. In other embodiments, move-
ment of the stabilisers 310, 320 relative to the floor clean-
ing head 100 from the respective stowed positions to the
respective deployed positions may be in a direction par-
allel to the front side 130 of the floor cleaning head 100,
and may not increase the length of the body.

[0027] Inthis embodiment, movement of the stabilisers
310, 320 relative to the floor cleaning head 100 from the
respective stowed positions to the respective deployed
positions comprises movement of the stabilisers 310, 320
through the front side 130 of the floor cleaning head 100.
More specifically, in this embodiment, when the stabilis-
ers 310, 320 are at their respective stowed positions, at
least a majority, and optionally all, of the stabilisers 310,
320 is located at an interior of the floor cleaning head
100. Therefore, the stabilisers 310, 320 are unobtrusive
when at their respective stowed positions. Movement of
the stabilisers 310, 320 to their respective deployed po-
sitions results in the stabilisers 310, 320 passing through
the front side 130 of the floor cleaning head 100 from the
interior of the floor cleaning head 100 to the exterior of
the floor cleaning head 100. In other embodiments,
movement of the stabilisers 310, 320 relative to the floor
cleaning head 100 from the respective stowed positions
to the respective deployed positions comprises move-
ment of the stabilisers 310, 320 between two positions
at the exterior of the floor cleaning head 100, and the
stabilisers 310, 320 may never pass through a side 130,
140, 150, 160 of the floor cleaning head 100.

[0028] Inthis embodiment, the stabilisers 310, 320 are
movable relative to the floor cleaning head 100 between
the stowed position and the deployed position without
protruding from the bottom 121 of the floor cleaning head
100. Therefore, movement of the stabilisers 310, 320 rel-
ative to the floor cleaning head 100 need not cause the
apparatus 1to be lifted from the floor, when the apparatus
1 is standing with the bottom 121 facing the floor, which
otherwise could unbalance the apparatus 1 and cause it
to topple. Moreover, this avoids the risk of deployment
of the stabilisers 310, 320 being hindered or prevented
by a floor cleaning pad 120 connected to the bottom 121,
in instances when a floor cleaning pad is so connected
to the bottom 121. Movement of the stabilisers 310, 320
from the side and not the bottom means that the stabi-
lisers do not have to project through the floor cleaning
pad 120 and the floor cleaning pad 120 is not required
to have holes therein to receive the stabilisers 310, 320.
This means the floor cleaning pad 120 can at least cover
the entire surface of the bottom 121 and in some embod-
iments the floor cleaning pad 120 can have an area great-
er than the area of the bottom 121.

[0029] Inthis embodiment, movement of the stabilisers
310, 320 from their respective stowed positions to their
respective deployed positions comprises movement of
the stabilisers towards the plane P-P described above.
Therefore, during deployment of the stabilisers 310, 320,
the stabilisers 310, 320 are moved in the direction of the
floor, when the apparatus 1 is standing with the bottom
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121 facing the floor. Movement of the stabilisers 310, 320
towards the plane P-P helps to increase stability of the
apparatus 1, since it increases the angle over which the
apparatus 1 must rotate to move the centre of mass of
the apparatus 1 to a position at which the apparatus 1
will topple. Most floors are substantially flat. Accordingly,
if the apparatus 1 is knocked so as to move the front side
130 of the floor cleaning head 100 closer to the floor when
standing with the bottom 121 facing a substantially flat
floor, the stabilisers 310, 320 would come into contact
with the floor. This helps to reduce the risk of toppling of
the apparatus 1 when the apparatus is not in use.
[0030] In some embodiments, when the stabilisers
310, 320 are at their respective deployed positions, part
of each of the stabiliser 310, 320 is in the plane P-P.
Accordingly, when deployed, the stabilisers 310, 320 act
to increase the area over which the apparatus 1 contacts
a flat floor, when the apparatus 1 is standing with the
bottom 121 facing the floor, which further helps to reduce
the risk of toppling of the apparatus 1 when the apparatus
is not in use.

[0031] In particular the stabilisers 310, 320 are config-
ured to move in a direction which is substantially perpen-
dicular tothe plane P-P. This can be seen from comparing
Figure 7 with Figure 9. The stabilisers 310, 320 move in
a vertical direction at least the thickness of the floor clean-
ing pad 120 below the bottom 121. If the stabilisers
310,320 only extended to a position inline with the bottom
121, the floor cleaning pad is compressible and can
cause tilting of floor cleaning apparatus 1 if the compres-
sion of the floor cleaning pad 120 is not uniform (e.g. on
one side only). This means that the stabilisers prevent
the floor cleaning pad 120 from compressing under the
weight of the floor cleaning apparatus 1. In this way the
floor cleaning pad 120 cannot compress only on one side
which can exaggerate the tilting of the floor cleaning ap-
paratus 1.

[0032] In this embodiment, the centre of mass of the
apparatus 1 is located so that the apparatus 1 is stable
when the following three conditions are met simultane-
ously:

(a) the handle interface 200 is at the stored position,
and (b) the stabilisers 310, 320 are at the respective
deployed positions. The stabilisers 310, 320 in-
crease the stability of the floor cleaning apparatus 1
when the floor cleaning apparatus 1 is resting on a
horizontal surface. The inventors have noticed that
if conditions (a) and

(b) are true, then the stability of the floor cleaning
apparatus 1 is such that the floor cleaning apparatus
will not topple over when the bottom 121 of the floor
cleaning head 100 is standing on a surface inclined
at fifteen degrees to the horizontal.

[0033] This means that, were the apparatus 1 to be
knocked when conditions (a) and (b) are true, after re-
moval of the knocking force, the apparatus 1 would not

10

15

20

25

30

35

40

45

50

55

topple but would instead return, relative to the floor, to
the position it had before receiving the knock. In some
embodiments the centre of mass is modified such that
the floor cleaning apparatus 1 does not topple if it re-
ceives a knock when all three conditions (a) (b) and (c)
are met. In some variations to this embodiment, the cen-
tre of mass of the apparatus 1 is located so that the ap-
paratus 1 is stable when the first two conditions are true
and the third condition is that the bottom 121 of the floor
cleaning head 100 is standing on a surface inclined at
more than fifteen degrees to the horizontal, such as twen-
ty degrees to the horizontal or twenty-five degrees to the
horizontal.

[0034] In this embodiment, movement of the handle
interface 200 relative to the floor cleaning head 100 from
the operative position to the stored position causes the
stabilisers 310, 320 to move relative to the floor cleaning
head 100 from their respective stowed positions to their
respective deployed position. More specifically, in this
embodiment, the apparatus 1 has a mechanism 400 that
is for converting movement of the handle interface 200
relative to the floor cleaning head 100 from the operative
position to the stored position into movement of the sta-
bilisers 310, 320 relative to the floor cleaning head 100
from their respective stowed positions to their respective
deployed position. The mechanism 400 of this embodi-
ment will now be described in more detail with reference
to Figure 11.

[0035] In this embodiment, the mechanism 400 com-
prises a first member 410, a second member 420, a re-
silient apparatus 430, a firstarm 440, a second arm 450,
and a torsion spring 460. The first member 410 is slidably
connected to the second member 420 via the resilient
apparatus 430 for movement in a direction parallel to the
length of the floor cleaning head 100. A front face 411 of
the first member 410 is for abutting a lower end of the
handle interface 200 on sufficient rotation of the handle
interface 200 relative to the floor cleaning head 100 from
the operative position, as will be described below. The
second member 420 is slidably connected to the floor
cleaning head 100, and more specifically to the chassis
101, for movement in a direction parallel to the length of
the floor cleaning head 100. Respective first ends 441,
451 of the first and second arms 440, 450 are rotatably
connected to the second frame 420, and respective sec-
ond ends 442, 452 of the first and second arms 440, 450
are rotatably connected to the respective first and second
stabilisers 310, 320. The first and second arms 440, 450
are rotatably connected to the floor cleaning head 100,
and more specifically to the chassis 101, at respective
pivots 445, 455, The pivots are between the first and
second ends 441, 442, 451, 452 of the first and second
arms 440, 450. The torsion spring 460 has a first end
fixed to the first arm 440 and a second end fixed to the
floor cleaning head 100. The torsion spring 460 is ar-
ranged to bias the first arm 440 to rotate in an anticlock-
wise direction, as Figure 11 is drawn. Accordingly, the
torsion spring 460 biases the firstmember 410 away from



11 EP 3 056 127 A1 12

the rear side 140 of the floor cleaning head 100, and thus
biases the stabilisers 310, 320 to their respective stowed
positions. In other embodiments there is another torsion
spring such that both the first and second arms 440, 450
are each biased by a torsion spring. In other embodi-
ments the first and second arms 440, 450 can be biased
by other types of spring, such as a coil spring or a leaf
spring or any means suitable for biasing the first and sec-
ond arms 440, 450.

[0036] The resilient apparatus 430 is arranged to bias
the first and second members 410, 420 apart. In this em-
bodiment, the resilient apparatus 430 comprises two coil
springs 431, 432 arranged in parallel. Respective first
ends of the coil springs 431, 432 are fixed to the first
member 410, and respective second ends of the coil
springs 431, 432 are fixed to the second member 420.
In this embodiment, the coil springs 431, 432 are com-
pression coil springs, which are arranged to bias the first
and second members 410, 420 apart. In variations to this
embodiment, the coil springs 431, 432 may be tension
coil springs, which are arranged to bias the first and sec-
ond members 410, 420 apart. In other embodiments, the
resilient apparatus 430 may take a different form or be
omitted. For example, in some embodiments, the first
member 410 may be immovable relative to, and option-
ally unitary with, the second frame 420.

[0037] ReferringagaintoFigure 11,the stabilisers 310,
320 are located in respective channels 171, 172 of the
floor cleaning head 100. The channels 171, 172 are for
constraining the stabilisers 310, 320 to motion relative to
the floor cleaning head 100 between their stowed and
deployed positions. Referring to Figure 12, the first sta-
biliser 310 has first and second followers 311, 312, which
are respectively located in first and second cam tracks
181, 182 of the floor cleaning head 100. Similarly, al-
though not shown in the Figures, the second stabiliser
320 hasfirstand second followers, which are respectively
located in third and fourth cam tracks of the floor cleaning
head 100. Each of the first to fourth cam tracks 181, 182
has a front-most end closest to the front side 130 of the
floor cleaning head 100, and a rear-most end closest to
the rear side 140 of the floor cleaning head 100. The first
and third cam tracks 181 are linear and parallel to the
plane P-P, whereas each of the second and fourth cam
tracks 182 hasfirstand second linear portions 182a, 182¢
parallel to the plane P-P that are joined by a mid-portion
182b that is inclined to the plane P-P. The followers 311,
312 and cam tracks 181, 182 are for guiding the motion
of the stabilisers 310, 320 relative to the floor cleaning
head 100, so as to rotate the stabilisers 310, 320 relative
to the floor cleaning head 100 as the stabilisers 310, 320
are moved between the stowed and deployed positions,
as will be described below.

[0038] Movement of the handle interface 200 relative
to the floor cleaning head 100 to cause movement of the
stabilisers 310, 320 relative to the floor cleaning head
100 in accordance with this embodiment will now be de-
scribed in more detail with reference to the Figures.
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[0039] Figures 1, 2 and 12 show the handle interface
200 at its operative position relative to the floor cleaning
head 100, and the stabilisers 310, 320 at their respective
stowed positions. Accordingly, the followers 311, 312 of
the first and second stabilisers 310, 320 are at the rear-
most end of the cam tracks 181, 182 of the floor cleaning
head 100. As described above, the handle interface 200
is rotatable relative to the floor cleaning head 100 about
the first axis A1-A1 to vary the angle o between the lon-
gitudinal axis L-L and the plane P-P. As will be appreci-
ated through comparison of Figures 1 and 2 with Figures
3 and 4, the handle interface 200 is movable to a certain
extent in this manner without causing movement of the
stabilisers 310, 320 relative to the floor cleaning head
100.

[0040] As the handle interface 200 is further rotated
relative to the floor cleaning head 100 about the first axis
A1-A1fromthe position shown in Figures 3 and 4 towards
the stored position, the lower end of the handle interface
200 abuts the front face 411 of the first member 410.
Continued such movement of the handle interface 200
urges the first member 410 to slide towards the rear side
140 of the floor cleaning head 100. The resilient appara-
tus 430 has a spring constant suitable to transmit this
rearward movement of the first member 410 to the sec-
ond member 420 without deforming the resilient appara-
tus 430, so that the second member 420 also is urged
towards the rear side 140 of the floor cleaning head 100.
By comparing Figures 4 and 6, it can be seen that such
movement of the second member 420 relative to the floor
cleaning head 100 causes the first and second arms 440,
450 to be rotated clockwise and anticlockwise, respec-
tively, about the respective pivots 445, 455, and against
the bias of the torsion spring 460. In turn, such movement
of the first and second arms 440, 450 relative to the floor
cleaning head 100 causes the first and second stabilisers
310, 320 to be moved relative to the floor cleaning head
100 from their respective stowed positions, shown in Fig-
ures 3and 4, towards their respective deployed positions.
During such movement of the stabilisers 310, 320, the
first and second followers 311, 312 of each of the stabi-
lisers 310, 320 are moved away from the rear-most ends
of the respective first to fourth cam tracks 181, 182 of the
floor cleaning head 100 along respective linear portions
182a of the first to fourth cam tracks 181, 182. Therefore,
the stabilisers 310, 320 move substantially linearly from
the position shown in Figure 4 to the position shown in
Figure 6 in a direction substantially parallel to the plane
P-P.

[0041] Asthe handleinterface 200is still further rotated
relative to the floor cleaning head 100 about the first axis
A1-A1fromthe position shown in Figures 5 and 6 towards
the stored position, the handle interface 200 continues
to cause the first and second members 410, 420 to move
towards the rear side 140 of the floor cleaning head 100.
This causes the first and second arms 440, 450 to con-
tinue to be rotated clockwise and anticlockwise, respec-
tively, about the respective pivots 445, 455, and the first
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and second stabilisers 310, 320 to be moved relative to
the floor cleaning head 100 from their positions shown
in Figures 5 and 6 to their positions shown in Figures 7,
8 and 13. During such continued movement of the sta-
bilisers 310, 320, the first followers 311 of the stabilisers
310, 320 continue along the linear first and third cam
tracks 181, but the second followers 312 of the stabilisers
310, 320 climb the respective inclined mid-portions 182b
of the second and fourth cam tracks 182. Accordingly,
the stabilisers 310, 320 are rotated as they move from
the position shown in Figures 5 and 6 to the position
shown in Figures 7 and 8, so that distal ends of the re-
spective stabilisers 310, 320 are moved towards the
plane P-P.

[0042] Asthehandleinterface 200 is yetfurther rotated
relative to the floor cleaning head 100 about the first axis
A1-A1 from the position shown in Figures 7, 8 and 13
until it arrives at the stored position, the handle interface
200 continues to cause the first and second members
410, 420 to move towards the rear side 140 of the floor
cleaning head 100. This causes thefirst and second arms
440, 450 to continue to be rotated clockwise and anti-
clockwise, respectively, about the respective pivots 445,
455, and the first and second stabilisers 310, 320 to be
moved relative to the floor cleaning head 100 from their
positions shown in Figures 7, 8 and 13 to their deployed
positions shown in Figures 9 to 11 and 14. During such
continued movement of the stabilisers 310, 320, the first
followers 311 of the stabilisers 310, 320 continue along
the respective linear first and third cam tracks 181 to
reach the front-most ends of the respective first and third
cam tracks 181, and the second followers 312 of the sta-
bilisers 310, 320 move along the respective second linear
portions 182c of the second and fourth cam tracks 182
to reach the front-most ends of the respective second
and fourth cam tracks 182. When the stabilisers 310, 320
are at their respective deployed positions shown in Fig-
ures 9 to 11 and 14, the second followers 312 would not
pass back down the inclined mid-portions 182b of the
second and fourth cam tracks 182 if a turning moment is
applied to the stabilisers 310, 320 to encourage the sec-
ond followers 312 towards the plane P-P, since the sec-
ond linear portions 182c of the second and fourth cam
tracks 182 are parallel to the plane P-P. When the handle
interface 200 reaches the stored position, the lock (not
shown) fixes the handle interface 200 in position relative
to the floor cleaning head 100.

[0043] This means that the at least one stabiliser 310,
320 extends below the bottom 121 of the floor cleaning
head a distance of substantially the thickness of the floor
cleaning pad 120. In this way the floor cleaning pad 120
is still in contact with the floor in the stowed position, but
the stabilisers 310, 320 prevent the floor cleaning pad
120 from compressing. This means that the floor pad 120
itself can partially support the weight of the floor cleaning
apparatus 1 without compressing in a nonuniform man-
ner. Furthermore by having the floor cleaning pad 120 in
contact with the floor, the pad 120 itself increases the
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coefficient of friction between floor and the floor cleaning
apparatus 1 and this prevents the floor cleaning appara-
tus 1 from sliding, particularly on an incline.

[0044] In some embodiments, the stabilisers 310, 320
can extend a distance greater than the thickness of the
pad 120. In this case the floor cleaning pad 120 is not in
contact with the floor when in the stowed position. This
can be useful to prevent a dirty floor cleaning pad touch-
ing a clean floor when the floor cleaning apparatus is in
the stowed position.

[0045] In order to move the stabilisers 310, 320 from
their respective deployed positions to their respective
stowed positions, the lock (not shown) is unlocked and
the handle interface 200 is moved from its stored position,
shown in Figures 9 to 11 and 14, towards its operative
position, shown in Figures 1, 2 and 12. In this embodi-
ment, unlocking of the lock is effected through user ac-
tuation of a foot pedal 190 at the rear side 140 of the floor
cleaning head 100. The manner in which actuation of the
foot pedal 190 causes unlocking of the lock will not be
described in the interests of conciseness, but a suitable
mechanism would be known to the person skilled in the
artin light of this disclosure. During this movement of the
handle interface 200 towards its operative position, the
lower end of the handle interface 200 moves in adirection
away from the rear side 140 of the floor cleaning head
100 and away from the front face 411 of the first member
410. However, the torsion spring 460 acts to rotate the
first arm 440 in an anticlockwise direction, as Figure 11
is drawn, and thus to bias the first member 410 away
from the rear side 140 of the floor cleaning head 100, so
as to bias the stabilisers 310, 320 to their respective
stowed positions. Accordingly, movement of the handle
interface 200 from its stored position to its operative po-
sition causes the stabilisers 310, 320 to move relative to
the floor cleaning head 100 from their respective de-
ployed positions to their respective stowed positions.
[0046] Insome cases, a user may choose to move the
handle interface 200 relative to the floor cleaning head
100 from its operative position towards its stored position
when movement to the deployed position of one or both
of the stabilisers 310, 320 is obstructed. For example,
the apparatus 1 of this embodiment may be located with
the front side 130 of the floor cleaning head 100 abutting
a wall. When movement of the stabilisers 310, 320 from
their respective stowed positions to their respective de-
ployed positions is obstructed, the handle interface 200
of this embodiment is movable relative to the floor clean-
ing head 100 from the operative position to the stored
position without causing the stabilisers 310, 320 to move
relative to the floor cleaning head 100 to the respective
deployed positions. More specifically, movement of the
handle interface 200 relative to the floor cleaning head
100 towards the stored position causes the stabilisers
310, 320 to move towards their respective deployed po-
sitions as described above, until they abut the obstruc-
tion. Thereafter, further movement of the handle interface
200 relative to the floor cleaning head 100 towards the
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stored position by application of a force sufficient to over-
come the biasing force of the resilient apparatus 430
causes relative movement of the first and second mem-
bers 410, 420. In this embodiment, this relative move-
ment is effected through compression of the two coil
springs 431, 432, so as to deform the resilient apparatus
430. Inembodiments in which the resilient apparatus 430
takes a different form to that of this embodiment, defor-
mation of the resilient apparatus 430 may be effected in
some other manner. The first and second members 410,
420 are moveable relative to each other sufficiently to
absorb movement of the handle interface 200 from its
operative position to its stored position without moving
the stabilisers 310, 320 from their respective stowed po-
sitions to their respective deployed positions. This helps
to avoid damage to the stabilisers 310, 320 or to the
mechanism 400 in the scenario described above, in
which movement of the stabilisers 310, 320 is obstructed.
[0047] In a similar manner, this deformability of the re-
silient apparatus 430 permits the stabilisers 310, 320 to
be moved relative to the floor cleaning head 100 from
their respective deployed positions to their respective
stowed positions without causing movement of the han-
dle interface 200 relative to the floor cleaning head 100
from its stored position. Accordingly, when the apparatus
1 is arranged with the handle interface 200 at its stored
position and the stabilisers 310, 320 at their respective
deployed positions, if the stabilisers 310, 320 are moved
in a direction towards their respective stowed positions,
such as by a user pushing the stabilisers 310, 320 against
a wall by application of a force sufficient to overcome the
biasing force of the resilient apparatus 430, the first and
second members 410, 420 are moved relative to each
other to deform the resilient apparatus 430. Again, this
helps to avoid damage to the stabilisers 310, 320 or to
the mechanism 400.

[0048] The resilient apparatus 430 thus may be con-
sidered an apparatus for controlled deformation, that is
arranged to absorb energy from forces sufficient to over-
come the biasing force of the resilient apparatus 430 and
applied to the stabilisers 310, 320 or to the handle inter-
face 200 when movement of the other is obstructed or
prevented, to help avoid such forces damaging the sta-
bilisers 310, 320 or the mechanism 400.

[0049] Thisembodimentofthe presentinvention there-
fore provides a mechanism for helping to reduce the risk
of toppling of the apparatus 1 when the apparatus 1 is
not in use. The mechanism is unobtrusive when the ap-
paratus 1 is in use.

[0050] The above embodiments are to be understood
as illustrative examples of the invention. Further embod-
iments of the invention are envisaged. For example, in
some embodiments, stabilisers, such as spaced apart
stabilisers, may be movable relative to the floor cleaning
head 100 from the stowed position to the deployed po-
sition at the rear, or left, or right side 140, 150, 160 of the
floor cleaning head 100 for increasing stability of the ap-
paratus 1, instead of, or in addition to, at the front side
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130 of the floor cleaning head 100. For example, at least
one additional rear stabiliser may be provided on the floor
cleaning head 100. The at least one additional rear sta-
biliser may be actuated and project rearwardly, in an op-
posite direction to the first and second stabilisers 310,
320. A mechanical linkage and camming track may be
provided between the handle interface 200 and the at
least one rear stabiliser. The at leat one rear stabiliser
may be configured to move in a rearward direction when
the handle interface 200 is moved into a deployed posi-
tion. This would mean that the stabilisers move forwards
and backwards when the floor cleaning apparatus 1 is
put in the stowed position. In some embodiments, the
apparatus 1 may have only one stabiliser. The stabiliser
may be movable relative to the floor cleaning head 100
from the stowed position to the deployed position at the
front, or rear, or left, or right side 130, 140, 150, 160 of
the floor cleaning head 100. It is to be understood that
any feature described in relation to any one embodiment
may be used alone, or in combination with other features
described, and may also be used in combination with one
or more features of any other of the embodiments, or any
combination of any other of the embodiments. Further-
more, equivalents and modifications not described above
may also be employed without departing from the scope
of the invention, which is defined in the accompanying
claims.

Claims
1. A floor cleaning apparatus, comprising:

a floor cleaning head having a bottom for facing
a floor during cleaning of the floor;

at least one stabiliser, wherein the, or each, sta-
biliser is connected to the floor cleaning head
andis movable relative to the floor cleaning head
from a stowed position to a deployed position
for increasing stability of the apparatus; and

a handle connected to the floor cleaning head,
wherein the handle is movable relative to the
floor cleaning head from an operative position
to a stored position to cause the, or each, sta-
biliser to move relative to the floor cleaning head
from the stowed position to the deployed posi-
tion;

wherein the handle is movable relative to the
floor cleaning head from the operative position
to the stored position without causing the, or
each, stabiliser to move relative to the floor
cleaning head to the deployed position, when
movement of the, or each, stabiliser relative to
the floor cleaning head to the deployed position
is obstructed.

2. A floor cleaning apparatus according to claim 1,
wherein the, or each, stabiliser is moveable relative
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to the floor cleaning head from the deployed position
towards the stowed position without causing move-
ment of the handle relative to the floor cleaning head
from the stored position.

A floor cleaning apparatus according to claim 1 or
claim 2, comprising a mechanism for converting
movement of the handle relative to the floor cleaning
head from the operative position to the stored posi-
tion into movement of the, or each, stabiliser relative
to the floor cleaning head from the stowed position
to the deployed position; and

wherein the mechanism comprises first and second
members that are moveable relative to each other
so as to absorb movement of the handle from the
operative position to the stored position without mov-
ing the, or each, stabiliser from the stowed position
to the deployed position.

A floor cleaning apparatus according to claim 3,
wherein the mechanism comprises a resilient appa-
ratus that is arranged to bias the first and second
members apart.

A floor cleaning apparatus according to any one of
the preceding claims comprising a lock for fixing the
handle in position relative to the floor cleaning head
when the handle is at the stored position.

A floor cleaning apparatus according to any one of
the preceding claims, wherein the handle has a lon-
gitudinal axis, and wherein the longitudinal axis is
closer to ninety degrees to the bottom of the floor
cleaning head when the handle is at the stored po-
sition than when the handle is at the operative posi-
tion.

A floor cleaning apparatus according to any one of
the preceding claims, wherein the floor cleaning ap-
paratus has a centre of mass that is located so that
the floor cleaning apparatus is stable when the han-
dle is at the stored position, the, or each, stabiliser
is at the deployed position, and the bottom of the
floor cleaning head is standing on a surface inclined
at fifteen degrees to the horizontal.

A floor cleaning apparatus according to any one of
the preceding claims, wherein the bottom of the floor
cleaning head includes one or more connectors for
connecting a floor cleaning pad to the bottom of the
floor cleaning head.

A floor cleaning apparatus according to any one of
the preceding claims, wherein the floor cleaning ap-
paratus is a steam mop for emitting steam at the
bottom of the floor cleaning head.
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