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(54) FLOOR TOOL FOR A VACUUM CLEANER

(57) A floor tool (1) for a vacuum cleaner, the floor
tool (1) comprising a cleaner head (2). The cleaner head
(2) has a main body (4), a sole plate (5) with an inlet (15)
through which dirt-laden fluid enters the cleaner head
(2), an outlet duct (6) fluidly connected to the inlet (15)
through which dirt-laden fluid exits the cleaner head (2),
two inflatable supports (7,8) housed between and con-
nected to the main body (4) and the sole plate (5), and

an actuator assembly (9) for regulating the size of the
two inflatable supports (7,8). The sole plate (5) is movable
relative to the main body (4) in a vertical direction be-
tween a first position and a second position, movement
of the sole plate (5) is controlled by the size of the two
inflatable supports (7,8). The two inflatable supports (7,8)
are arranged either side of the sole plate inlet (15).
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Description

[0001] The present invention relates to a floor tool for
a vacuum cleaner.
[0002] Vacuum cleaners can be supplied with a variety
of floor tools and accessories for cleaning different floor
surfaces. Some floor tools are intended for use on a par-
ticular floor surface i.e. single-mode cleaning. Some floor
tools however can include adjustable parts to change
cleaning mode when cleaning different surfaces, i.e. mul-
ti-mode cleaning. Mode adjustment is usually either trig-
gered purposefully by the user via a physical switch or
button or, more conveniently for the user, automatically
triggered by the floor tool as it senses and adapts to
changes in the floor surface to be cleaned.
[0003] A problem with conventional multi-mode floor
tools that adjust automatically is that they often offer a
compromise between user convenience and overall
cleaning performance across all surfaces. In addition,
conventional multi-mode floor tools generally have a
large footprint as they need to accommodate the means
necessary to automatically adjust the mode of the floor
tool rapidly, smoothly and consistently without impeding
the contact surface area of the floor tool.
[0004] The present invention provides a floor tool for
a vacuum cleaner, the floor tool comprising: a cleaner
head having a main body, a sole plate with an inlet
through which dirt-laden fluid enters the cleaner head,
an outlet duct fluidly connected to the inlet through which
dirt-laden fluid exits the cleaner head, two inflatable sup-
ports housed between and connected to the main body
and the sole plate, and an actuator assembly for regu-
lating the size of the two inflatable supports; wherein the
sole plate is movable relative to the main body in a vertical
direction between a first position and a second position,
movement of the sole plate is controlled by the size of
the two inflatable supports, and the two inflatable sup-
ports are arranged either side of the sole plate inlet.
[0005] During use, the sole plate of the cleaner head
of the present invention is required to move vertically
between two positions during a mode change. The floor
tool of the present invention comprises two inflatable sup-
ports that act to change the mode of the floor tool. By
having two inflatable supports positioned either side of
the inlet duct of the sole plate, the sole plate is encour-
aged to wholly and evenly contact the floor surface to be
cleaned, thereby increasing cleaning performance of the
cleaner head.
[0006] An additional benefit is that the total size and
footprint of the floor tool may be reduced by positioning
two inflatable supports either side of the suction inlet.
The suction inlet and the outlet duct can then be posi-
tioned centrally or towards the front edge of the cleaner
head. The other components of the cleaner head can be
arranged in such a way to further decrease the size of
the floor tool.
[0007] A perceived drawback from using two inflatable
supports is that movement of the sole plate could become

unbalanced i.e. the supports may inflate by different
amounts. Furthermore, when moving from a carpeted
surface to a hard floor surface the suction inlet may clamp
down on the hard floor surface. It was thought that an
upward force directly over the suction inlet would be re-
quired to lift the sole plate into a different position. It has
been found however that the performance of the floor
tool is unaffected by having two inflatable supports ar-
ranged either side of the suction inlet, even though there
is no force applied directly over the suction inlet during
a mode change.
[0008] The actuator assembly may comprise a single
valve which closes to deflate the inflatable supports. The
use of a single valve to deflate the two inflatable supports
provides balance to the floor tool during mode change.
In particular, the single valve ensures that the two inflat-
able supports are deflated more evenly. In addition, the
suction that is used to draw the dirt-laden fluid through
the cleaner head can be exploited to provide an additional
airflow that deflates the two inflatable supports. The two
inflatable supports can then be re-inflated by opening the
single valve.
[0009] The inflatable supports may be symmetrically
arranged either side of the inlet. Providing two symmet-
rically arranged inflatable supports improves the balance
of the sole plate and provides smoother movement of the
sole plate between the first and second positions. By hav-
ing two independent inflatable supports, a more even
force can be applied across the sole plate on each side
of the suction inlet during their deflation to prevent the
suction inlet from clamping to a hard floor surface.
[0010] The inflatable supports may be fluidly connect-
ed to the actuator assembly, and the actuator assembly
may be fluidly connected to the outlet duct. By fluidly
connecting the two inflatable supports, the actuator as-
sembly and the outlet duct, the suction applied to the
outlet duct by the vacuum cleaner can be employed to
deflate the two inflatable supports.
[0011] The actuator assembly may be positioned on
the cleaner head between the two inflatable supports. By
placing the two inflatable supports either side of the inlet,
the inlet can be positioned further towards the leading
edge of the cleaner head. This means that the actuator
assembly can be positioned further forward on the clean-
er head, thereby reducing the overall footprint of the floor
tool.
[0012] The sole plate may further comprise a suction
channel with two bleed valves, a bleed valve being lo-
cated towards each side edge of the sole plate. The bleed
valves can be manually or automatically operated to re-
lease the sole plate from a surface to be cleaned in the
event that the suction inlet becomes clamped to flat and
or smooth surface. A balanced and responsive floor tool
can be achieved by providing bleed valves on each side
of the sole plate since the bleed valves can be opened
to equalise any force from the two inflatable supports.
[0013] In order that the present invention may be more
readily understood, an embodiment of the invention will
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now be described, by way of example, with reference to
the accompanying drawings, in which:

Figure 1 is a perspective view of a floor tool of the
present invention;

Figure 2 is an exploded view of a cleaner head of
the floor tool;

Figure 3 is an underside view of the cleaner head;

Figure 4 is a plan sectional view of the cleaner head,
the section being taken in a horizontal plane;

Figure 5 is a perspective view of the cleaner head
without the main body;

Figure 6 is a perspective view of the actuator assem-
bly;

Figure 7 is a sectional view of the actuator assembly
in the plane A-A shown in Fig 6 with the valve closed;
and

Figure 8 is a sectional view of the actuator assembly
in the plane A-A shown in Fig 6 with the valve open

Figure 1 illustrates a floor tool 1 for a vacuum cleaner,
the floor tool 1 comprising a cleaner head 2 and a
conduit assembly 3.

[0014] The cleaner head 2 is shown in more detail in
Figures 2 to 5. The cleaner head 2 comprises a main
body 4, a sole plate 5, an outlet duct 6, two inflatable
supports 7,8, an actuator assembly 9 and cap 10.
[0015] The main body 4 comprises a carrier assembly
11, a cover 12 and a flexible skirt 13. The carrier assembly
11 and cover 12 are fixed together and form a cavity with
two chambers 14. The cavity receives the sole plate 5
and the two chambers 14 accommodate the two inflata-
ble supports 7,8.
[0016] The sole plate 5 comprises a suction inlet 15
and two bleed valves 16 disposed within a channel 17.
The sole plate 5 is received within the main body 4 and
is moveable in a substantially vertical direction between
two positions. The channel 17 spans the width of the sole
plate 5 with the suction 15 inlet being positioned in the
middle of the channel 17. The two bleed valves 16 are
positioned towards each side edge of the sole plate 5.
[0017] The outlet duct 6 comprises a main conduit 18
which is connected at one end to the inlet 15 of the sole
plate 5 and at the opposite end to the conduit assembly
3. The main conduit 18 provides a fluid flow path through
which dirt-laden fluid is carried from the inlet 15 to the
conduit assembly 3. The outlet duct also has a secondary
inlet 19 which is best shown in Figure 4. The secondary
inlet 19 is fluidly connected to the two inflatable supports
7,8 via the actuator assembly 9. The secondary inlet 19

provides a secondary fluid flow path for an airflow to
through the cleaner head 2. The full function of secondary
inlet 19 will be described later. The cap 10 is used to
cover the outlet duct 6.
[0018] The two inflatable supports 7,8 are secured to
the main body 4 and the sole plate 5. The two inflatable
supports 7,8 are symmetrically arranged either side of
the suction inlet 15 of the sole plate 5. Each inflatable
support 7,8 comprises a resilient cushion 20 having an
air inlet 21 and an air outlet 22, which are perforations
on the ceiling and floor of the cushion 20, respectively.
The cushions 20 are inflated by ambient air which enters
the cushions 20 through the inlets 21. The cushions 20
are deflated by suction applied to the air outlet 22. The
cushions 20 contract to occupy a reduced volume during
deflation. The inflatable supports 7,8 are shaped to col-
lapse and fold in a concertina fashion, folding to provide
a narrow and uniform profile under suction. Each inflat-
able support 7,8 has a spring 23 located within the cush-
ion 20 which forces the floor and ceiling of the cushion
20 apart. Consequently, when the suction is removed
from the air outlet, the spring 23 causes the cushion 20
to expand as ambient air re-enters the cushion 20 via the
air inlet 21. As a result, the inflatable supports 7,8 can
be deflated and re-inflated by applying and removing a
suction to the air outlet 22. Since the inflatable supports
7,8 are attached to both the main body 4 and the sole
plate 5 of the cleaner head 2, their collapse and expan-
sion causes the sole plate 5 to move upwardly and down-
wardly within the main body 4.
[0019] The actuator assembly 9 comprises a sensor
switch 24 and a valve assembly 25. The sensor switch
24 and the valve assembly 25 are shown in more detail
in Figures 6 to 8. The sensor switch 24 is a paddle which
rotates about an axis B-B. The sensor switch 24 is free
to rotate about the axis B-B in either a clockwise and anti-
clockwise motion. The sensor switch 24 is configured so
that the paddle rotates when the floor tool 1 is manoeu-
vred on a carpeted floor surface, the direction of rotation
of the sensor switch 24 being dictated by the direction of
travel of the floor tool 1. The sensor switch 24 is also
configured so that it does not rotate when the when the
floor tool 1 is manoeuvred on a hard floor surface.
[0020] The valve assembly 25 comprises a valve 26,
an ambient air inlet 27, a cushion air inlet 28 and a com-
mon outlet 29. The valve 26 is configured to control
whether the flow of air exiting through the common outlet
29 has entered either through the ambient air inlet 27 or
the cushion air inlet 28. The valve 26 is moveable be-
tween a closed position (shown in Figure 7) and an open
position (shown in Figure 8). Springs (not shown) are
used to bias the valve 26 in the closed position against
the ambient air inlet 27. Air is allowed to flow through the
ambient air inlet 27 to the common outlet 29 when the
valve 26 is open. Conversely, air travels only through the
cushion air inlet 28 to the common outlet 29 when the
valve 26 is closed. Airflow drawn from the ambient air
inlet 27 is thus prevented when the valve 25 is closed.
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[0021] The cushion air inlet 28 of the valve assembly
25 is fluidly connected to both of the inflatable supports
7,8 via connected tubes (not shown). The common outlet
29 of the valve assembly 25 is fluidly connected to the
secondary inlet 19 of the outlet duct 6 via a tube 30. Suc-
tion applied in the outlet duct 6 causes the secondary
inlet 19 to draw a secondary airflow through either the
ambient air inlet 27 or the cushion air inlet 28. The sec-
ondary airflow is admitted into the cleaner head 2 either
through the air inlet 21 provided on each of the two in-
flatable supports 7,8, or through the ambient air inlet 29
of the actuator assembly 9 depending on the position of
the valve 26.
[0022] When the valve 26 is in the closed position, the
secondary airflow is drawn into the cleaner head 2
through the air inlets 21 provided on the two inflatable
supports 7,8. The secondary airflow passes through the
cushions 20 towards the air outlets 22 which are fluidly
connected to the valve assembly 25 by the connected
tubes. The secondary airflow enters the valve assembly
25 via the cushion air inlet 28 and exits through the com-
mon outlet 29. The tube 30 fluidly connects the common
outlet 29 to the secondary inlet 19 of the outlet duct 6,
such that the secondary airflow ultimately combines with
the dirt-laden airflow as it travels through the outlet duct
6. As the secondary airflow is drawn through the cushions
20, they are caused to deflate due to the suction applied
from the secondary inlet 19. The contraction of the cush-
ions 20 causes the substantially vertical upward move-
ment of the sole plate 5 within the main body 4. The outer
perimeter and the flexible skirt 13 of the main body 4 are
brought into contact with the floor surface to be cleaned.
[0023] When the valve 26 is in the open position, the
secondary airflow enters the cleaner head 2 via the am-
bient air inlet 27 instead of entering through the air inlets
21 provided on the two inflatable supports 7,8. The airflow
from the ambient air inlet 27 has a lower resistance path
than that provided by the cushion air inlet 28. Since the
suction applied to the two inflatable supports 7,8 is re-
duced, the internal springs 23 cause the cushions 20 to
expand as ambient air re-enters via the air inlet 21. The
expansion of the internal springs 23 causes the two in-
flatable supports 7,8 to inflate and push the sole plate 5
downwardly within the main body 4. The expansion of
the cushions 20 causes the substantially vertical down-
ward movement of the sole plate 5 within the main body
4. The outer perimeter and the flexible skirt 13 of the main
body 4 appear to lift from the surface whilst the sole plate
5 maintains contact with the floor surface to be cleaned.
[0024] The valve 26 is opened and closed by the sen-
sor switch 24 rotating about axis B-B. The sensor switch
24 rotates on axle 31 during rotation. The axle 31 is cou-
pled to the valve 26 such that rotation of the axle 31 is
transferred into lateral movement of the valve 26. Rota-
tion of the axle 31 in either a clockwise or anti-clockwise
direction causes the valve 26 to move to the open position
against the bias of the springs, thereby opening the am-
bient air inlet 27.

[0025] The conduit assembly 3 is connected at one
end to the cleaner head 2 via the outlet duct 6. The other
end of the conduit assembly 3 is connectable to a wand
or a hose of a vacuum cleaner (not shown). The conduit
assembly 3 provides a fluid flow path through which dirt-
laden fluid is carried from the cleaner head 2 to the vac-
uum cleaner via the wand or hose.
[0026] In use, the floor tool 1 is manoeuvred over a
floor surface to be cleaned using the wand. The cleaner
head 2 maintains a flat profile with the floor surface as
the floor tool is manoeuvred backwards and forwards.
[0027] On a hard floor surface, the cleaner head 2
maintains constant contact with the surface to be cleaned
via the wheels of the sole plate 5 and main body 4. The
sensor switch 24 of the actuator assembly 9 avoids con-
tact with the floor surface and is therefore kept stationary
during forward and backward manoeuvring of the floor
tool 1. The valve 26 is kept in a closed position to cause
or maintain the substantially vertical upward movement
of the sole plate 5 within the main body 4. The outer
perimeter of the main body 4 and the flexible skirt 13 then
contact the hard floor surface. The outer perimeter of the
main body 4 may have felt or bristles to prevent the main
body 4 from scratching the hard floor surface. Thus, the
floor tool 1 is deployed in a hard floor cleaning mode.
[0028] On a carpet surface, the floor tool 1 is drawn
down into the carpet fibres. As the floor tool 1 is manoeu-
vred backwards and forwards, carpet fibres push against
the sensor switch 24. The force causes the sensor switch
24 to rotate about its axle 31 and open the valve 26. The
sole plate 5 moves downward from the expansion of the
two inflatable supports 7,8. The sole plate 5 maintains
contacts the carpeted surface to be cleaned and the main
body 4 appears to lift away from the carpeted surface.
Thus, the floor tool 1 has automatically adjusted into a
carpet floor cleaning mode.
[0029] The multi-mode floor tool 1 of the present in-
vention is configured to provide a sole plate 5 which is
balanced and efficiently engaged against different types
of floor surface. In addition, an even contact across the
whole of the sole plate 5 is achieved by positioning the
two inflatable supports 7,8 either side of the suction inlet
15. During mode change, it has been surprisingly found
that the movement of the sole plate 5 can be achieved
without having to provide an inflatable support directly
over the suction inlet 15, even if the floor tool 1 is oper-
ating on a smooth hard floor surface. By having the two
inflatable supports 7,8 either side of the suction inlet 15
the overall footprint of the floor tool can be reduced. The
suction inlet 15 and the actuator assembly 9 can all be
brought forward on the cleaner head 2 so that they are
all incorporated within the leading and trailing edges of
the cleaner head 2. The footprint size of the cleaner head
2 is thereby reduced without impacting on the perform-
ance or the mode changing ability of the floor tool 1.
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Claims

1. A floor tool for a vacuum cleaner, the floor tool com-
prising:

a cleaner head having a main body, a sole plate
with an inlet through which dirt-laden fluid enters
the cleaner head, an outlet duct fluidly connect-
ed to the inlet through which dirt-laden fluid exits
the cleaner head, two inflatable supports
housed between and connected to the main
body and the sole plate, and an actuator assem-
bly for regulating the size of the inflatable sup-
ports;
wherein the sole plate is movable relative to the
main body in a vertical direction between a first
position and a second position, movement of the
sole plate is controlled by the size of the inflat-
able supports, and the inflatable supports are
arranged either side of the sole plate inlet.

2. The floor tool according to Claim 1, wherein the ac-
tuator assembly comprises a single valve which clos-
es to deflate the inflatable supports.

3. The floor tool according to Claim 1 or Claim 2, where-
in the inflatable supports are symmetrically arranged
either side of the inlet.

4. The floor tool according to Claim 3, wherein the in-
flatable supports are fluidly connected to the actuator
assembly, and the actuator assembly is fluidly con-
nected to the outlet duct.

5. The floor tool according to any one of the previous
claims, wherein the actuator assembly is positioned
between the two inflatable supports.

6. The floor tool according to any one of the previous
claims, wherein the sole plate further comprises a
suction channel with two bleed valves, a bleed valve
being located towards each side edge of the sole
plate.
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