«» UK Patent Application .,GB ,2532961 A

(43)Date of A Publication 08.06.2016
(21) Application No: 1421418.3 (51) INT CL:
A47L 9/02 (2006.01) A47L 9/24 (2006.01)
(22) Date of Filing: 02.12.2014
(56) Documents Cited:
EP 2064978 A2 WO 2002/071911 A1
JP 2003153833 A US 20060137134 A1

(71) Applicant(s):
Dyson Technology Limited ) )
(Incorporated in the United Kingdom) (58) Field of Search:

Tetbury Hill, MALMESBURY, Wiltshire, SN16 ORP, INT CL A47L, F16L
United Kingdom Other: WPIAP, EPODOC

(72) Inventor(s):
Glenn Prosser

(74) Agent and/or Address for Service:
Dyson Technology Limited
Intellectual Property Department, Tetbury Hill,
MALMESBURY, Wiltshire, SN16 ORP, United Kingdom

(54) Title of the Invention: Floor tool for a vacuum cleaner
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(57) A floor tool for a vacuum cleaner comprises a cleaner head (7, fig 2) and a duct assembly (8, fig 2). The cleaner
head (7, fig 2) includes a suction inlet 15 and an outlet 16 and the duct assembly (8, fig 2) carries fluid from the
outlet 16 to a wand (5, fig 1) connectable to the duct assembly (8, fig 2). The duct assembly (8, fig 2) includes a
front conduit 9 and a rear conduit 10 with the front conduit 9 being connected to the cleaner head for rotation about
a first axis (A-A, fig 3) and the rear conduit 10 being rotatable relative to the front conduit 8 about a second axis B-B
which is perpendicular to the first axis (A-A, fig 3). When the floor tool is resting on the floor and the rear conduit 10
extends upwardly, the front 9 and rear 10 conduits arc around and over the second axis B-B. The duct assembly
may further include wheels (12, 13, fig 2) which are preferably fixed to a chassis 11 that is connected to and
rotatable with the front conduit 9.
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FLOOR TOOL FOR A VACUUM CLEANER

The present invention relates to a floor tool for a vacuum cleaner.

Vacuum cleaners may include a wand connectable to a variety of accessories. One such
accessory is a floor tool which is manoeuvrable over a floor surface to be cleaned. The
floor tool may comprise a cleaner head having a suction inlet through which dirt-laden
fluid is drawn, and a duct assembly for carrying the dirt-laden fluid from the cleaner
head to the wand. The duct assembly may comprise one or more conduits and rotatable
joints such that, as the floor tool is manoeuvred over the floor surface using the wand,

the cleaner head maintains a relatively flat profile with the floor surface.

A problem with conventional floor tools is that the push force required to manoeuvre

the floor tool forwards can be excessive.

The present invention provides a floor tool for a vacuum cleaner, the floor tool
comprising; a cleaner head having an inlet through which dirt-laden fluid is drawn into
the cleaner head, and an outlet through which the fluid is discharged, and a duct
assembly for carrying the fluid from the outlet to a wand connectable to the duct
assembly, wherein the duct assembly comprises a front conduit and a rear conduit, the
front conduit is connected to the cleaner head for rotation about a first axis, the rear
conduit is connectable to the wand, the rear conduit is rotatable relative to the front
conduit about a second axis perpendicular to the first axis, and rotation of the rear
conduit causes the rear conduit to move within or about the front conduit, and wherein,
when the floor tool is resting on the floor and the rear conduit extends upwardly, the

front and rear conduits arc around and over the second axis.

The manoeuvrability of the floor tool is improved by reducing the downward force
acting on the cleaner head of the floor tool as a result of providing conduits that arc

around and over the second axis.
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Part of the reduction in downward force on the floor tool is attained from the suction
generated within the front and rear conduits during use of the vacuum cleaner. The
reduction in pressure within the front and rear conduits causes the conduits to contract
slightly. This slight contraction of the conduits causes the cleaner head to lift slightly
from the floor surface because the front and rear conduits arc over the second axis. As a
result, the force required to push the floor tool decreases, thereby improving the

manoeuvrability of the floor tool.

The downward force acting on the floor tool is reduced further by the position of the
second axis relative to the front and rear conduits. The front and rear conduits arc over
and around, instead of under and around, the second axis. As a consequence, the second
axis can be situated at a lower position relative to the cleaner head. When the user
attempts to push the floor tool forward using a wand, the force applied to the wand is
transferred from the rear conduit to the front conduit at the second axis. The force may
be resolved into a vertical component and a horizontal component. Fundamentally, the
horizontal component causes the floor tool to move in a forward direction. However,
depending on the height of the second axis relative to the cleaner head, the horizontal
component may cause the cleaner head to pivot about the second axis. In particular, if
the second axis is relatively high, the horizontal component will cause the cleaner head
to pivot downwards, thereby increasing the push force necessary to manoeuvre the floor
tool. By arcing the front and rear conduits over and around the second axis, the vertical
position of the second axis is lowered relative to the cleaner head. As a result, pivoting
of the cleaner head in a downward direction may be avoided or significantly reduced,

thereby leading to a more manoeuvrable floor tool.

It is understood that a good contact between the floor tool and the surface to be cleaned
is desirable to achieve a good overall cleaning efficiency. The cleaning efficiency of
the floor tool can decrease if the floor tool is not held against the surface to be cleaned
with enough downward force. An additional drawback from using front and rear
conduits that arc around and over the second axis is that the path of the fluid flow drawn

through the duct assembly is not a straight. Instead, the fluid flow is forced to turn and
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change direction a number of times as the fluid is carried through the duct assembly. As
a result, the velocity of the fluid flow through the duct assembly may decrease, leading
to a potential decrease in cleaning efficiency. A beneficial trade-off between cleaning
efficiency and manoeuvrability however has been achieved by the floor tool of the

present invention.

The floor tool may further comprise two wheels that are located on either side of the
front and rear conduits. Providing wheels either side of the front and rear conduits
improves the steering and the balance of the floor tool. The wheels may provide a point
of contact between the floor tool and the surface to be cleaned. The wheels may be
positioned directly beneath the second axis so as to oppose the vertical component of

the push force.

The wheels may be inclined and may converge beneath the front and rear conduits. In
converging beneath the conduits, the wheels are arranged to rotate about axes such that
the separation between the wheels is smallest beneath the conduits. In providing
convergent wheels, a space is defined between the two wheels through which the
conduits can pass. Accordingly, the floor tool is supported by wheels that do not unduly

increase the size, and in particular the height, of the floor tool.

The wheels may be domed shaped. Accordingly, as the front conduit rotates relative to
the cleaner head about the first axis, the wheels continue to provide a rolling support.
The wheels may provide a substantially continuous arcuate support in the plane normal
to the first axis. Consequently, as the floor tool is steered in different directions, a

smooth transition occurs as support moves from one wheel to the next.

The surfaces of the wheels may be coincident with a common sphere. Moreover, the
centre of the common sphere may be coincident with the first axis. Consequently, as
the front conduit rotates relative to the cleaner head, the front conduit maintains the
same height above the cleaning surface. This then helps prevent unnecessary lifting of

the cleaner head as the floor tool is steered in different directions.
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The duct assembly may further comprise a chassis. The two wheels can be fixed to the

chassis and the chassis may be connected to and rotatable with the front conduit.

The rear conduit may be moveable about the front conduit. In other words, the front
conduit may slide inside the rear conduit. This particular arrangement has the
advantage that, during use, fluid is carried through the duct assembly from the smaller
cross-section of the front conduit to the larger cross section of the rear conduit. This
results in a less restricted fluid flow through the duct assembly. In addition, trapping of
dirt and debris in the duct assembly is avoided as the end of the rear conduit does not
project or present a shoulder that would protrude into the fluid flow path if the rear

conduit were to move within the front conduit.

The floor tool may be configured such that the rear conduit is rotatable between an
upper position and lower position, rotation of the rear conduit causes the rear conduit to
move about the front conduit, and a greater proportion of the front conduit is surrounded

by the rear conduit when the rear conduit is in the upper position.

The outlet of the cleaner head may lie in a plane, the first axis is normal to the plane.
Moreover, when the floor tool is resting on the floor, the plane may be substantially

vertical to the floor.

The front and rear conduits may together form three bends such that dirt-laden fluid
carried through the duct assembly is caused to turn through three bends. On leaving the
cleaner head, the dirt-laden fluid may initially turn upwardly, and then downwardly over
and around the second axis. Thereafter the fluid may turn again upwardly as it is

carried through the duct assembly with the rear conduit extending upwardly.

The present invention also provides a floor tool for a cleaning appliance, the floor tool
comprising; a cleaner head having an inlet through which dirt-laden fluid is drawn into

the cleaner head and an outlet through which the fluid is discharged; and a duct
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assembly for carrying the fluid from the cleaner head to a wand connectable to the duct
assembly; wherein the duct assembly comprises a front conduit, a rear conduit and two
wheels located on either side of the front and rear conduits; the front conduit is
connected to the cleaner head for rotation about a first axis, the first axis is normal to the
plane of the outlet, the rear conduit is connectable to the wand, the rear conduit is
rotatable relative to the front conduit about a second axis perpendicular to the first axis,
and rotation of the rear conduit causes the rear conduit to move within or about the front
conduit, wherein rotation of the rear conduit about the second axis causes the rear
conduit to move up and down between an upper and a lower position, and rotation of
the front conduit about the first axis causes the rear conduit in the upper position to
move to the right and left; and wherein, when the floor tool is resting on the floor and
the rear conduit is in the upper position, the front and rear conduits arc around and over

the second axis.

The present invention further provides a vacuum cleaner comprising a wand connected
to a floor tool as claimed in any previous claim, wherein movement of the wand in an
up and down motion causes the rear conduit to move up and down, and twisting of the
wand to the right and left causes the front conduit to rotate about the first axis such that,
when the rear conduit is in the upper position, the rear conduit is caused to move to the

right and left.

In order that the present invention may be more readily understood, an embodiment of
the invention will now be described, by way of example, with reference to the
accompanying drawings, in which:

Figure 1 is a schematic of a vacuum cleaner;

Figure 2 is an exploded view of a cleaner head;

Figure 3 is a top view of a cleaner head, with the rear conduit of the cleaner head in an

upper position;
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Figure 4 is a side sectional view of the cleaner head along line A-A in Figure 3, with the

rear conduit in an upper position; and

Figure 5 is a side sectional view of the cleaner head along line A-A in Figure 3, with the

rear conduit in a lower position.

Figure 1 illustrates a vacuum cleaner 1 comprising a main body 2, a wand assembly 3,
and a floor tool 4. The main body 2 is connected to the wand assembly 3, and the wand

assembly 3 is connected to the floor tool 4.

The wand assembly 3 comprises a hose 6 and a wand 5 for fluidly connecting together

the floor tool 4 and the vacuum cleaner 2.

The floor tool 4 is shown in more detail in Figures 2 to 5. The floor tool 4 comprises a

cleaner head 7, and a duct assembly 8.

The cleaner head 7 comprises a housing 14, an inlet 15, an outlet 16 and a brush bar 17.
The housing 14 defines a chamber 18 within which the brush bar 17 is rotatably
mounted. The inlet 15 is formed on the underside of the housing 14 and an outlet 16 is

provided to the rear of the housing 14.

The duct assembly 8 comprises a front conduit 9, a rear conduit 10, a chassis 11 and two

wheels 12,13.

The front conduit 9 comprises an inlet 19, an outlet 20 and a pivot bracket 21. The front
conduit 9 is rotatably attached to the cleaner head 7. The outlet 16 of the cleaner head 7
connects to the inlet 19 of the front conduit 9 to provide a fluid flow path. The front
conduit 9 is free to rotate about first axis A-A, shown in Figure 3. The front conduit 9 is

provided with a gasket or annular seal 26 formed around the inlet 19. The annular seal
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26 forms a compression seal between the outlet 16 of the cleaner head 7 and the inlet 19

of the front conduit 9 to avoid air leakages in the floor tool 4.

The rear conduit 10 comprises an inlet 22, an outlet 23 and a pivot bracket 24. The rear
conduit 10 also has a rearward connection part 25 for connection to the wand assembly
3. The rear conduit 10 is pivotally or rotatably connected to the front conduit 9. The
pivot bracket 24 of the rear conduit 10 is mounted onto the pivot bracket 21 of the front
conduit 9 and secured by screws (not shown). The pivot brackets 21,24 allow for the
rear conduit 10 to rotate about a second axis, shown as B-B in Figure 3. The rear
conduit 10 surrounds the front conduit 9 such that the front conduit 9 slides in and out
of the rear conduit 10 as the rear conduit 10 rotates about the about the second axis B-B.
An annular lip seal 27 is provided around the outlet 20 of the front conduit 9. The
annular lip seal 27 contacts the rear conduit 10 and provides a seal between the front

conduit 9 and rear conduit 10 to avoid air leakages in the floor tool 4.

Rotation of the rear conduit 10 about the second axis B-B causes the rear conduit 10 to
move between an upper position (Figure 4) and a lower position (Figure 5). In the
upper position, the rear conduit 10 surrounds more of the front conduit 9. In the lower
position, the rear conduit 10 surrounds less of the front conduit 9. Moving the rear
conduit 10 from the upper position to the lower position lengthens the fluid flow path
through the duct assembly 8. Conversely, moving the rear conduit 10 from the lower

position to the upper position shortens the fluid flow path through the duct assembly 8.

As can be seen in Figures 4 and 5, the front conduit 9 and the rear conduit 10 arc around
and over the second axis B-B. The fluid flow path through the front conduit 9 and rear
conduit 10 is thereby convoluted with three bends. The dirt-laden fluid is forced to turn
upwardly as it enters the front conduit 9 and subsequently turn downwardly as the dirt-
laden fluid passes from the front conduit 9 to the rear conduit 10. The dirt-laden fluid 1s
then forced again to turn upwardly travelling through the rear conduit 10 towards the

wand 5.
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The chassis 11 is attached to the front conduit 9 and is rotatable with the front conduit 9

about the first axis A-A.

The wheels 12,13 are mounted on the chassis 11. Each wheel 12,13 is domed-shaped
and is rotatably attached to the chassis 11. One wheel 12 rotates about a first axis of
rotation and the other wheel 13 rotates about a second axis of rotation. The axes of
rotation are non-parallel and lie in a common plane. The wheels 12,13 are tilted against
the chassis 11 and converge beneath the front conduit 9 and rear conduit 10, i.e. the
separation between the wheels 12,13 is smallest beneath conduits 9,10. In providing
convergent wheels 12,13, a space is defined between the two wheels 12,13 through

which the front conduit 9 and rear conduit 10 can pass.

The chassis 11 and the wheels 12,13 provide support for the floor tool 4 on the surface
to be cleaned. The point of contact between the wheels 12,13 and the surface to be

cleaned is beneath the front conduit 9 and rear conduit 10.

The curvature of each dome-shaped wheel 12,13 is spherical. Furthermore, the two
wheels 12,13 are arranged (i.e. spaced from one another and tilted) such that the
surfaces of the wheels 12,13 are coincident with a common sphere. The surfaces of the
two wheels 12,13 may thus be regarded as defined by an imaginary sphere.
Consequently, as the front conduit 9 rotates about the first axis A-A, the wheels 12,13
continue to support the front conduit 9 at the same height above the cleaning surface.
No lifting of the cleaner head 7 therefore occurs and a flat profile with the cleaning

surface 1s maintained.

In use, the floor tool 4 is manoeuvred by the user using the wand 5. The cleaner head 7
maintains a relatively flat profile with the floor surface as the floor tool 4 is manoeuvred
by the user. The user can move the floor tool 4 forwards and backwards by pushing or
pulling on the wand 5. The change in angle of the wand 5 relative to the floor surface is
accounted for by movement of the rear conduit 10 about the second axis B-B. The user

can also steer the floor tool 4 left and right by twisting the wand 5 accordingly. The
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twisting action through the wand 5 causes the front conduit 9 to rotate about the first
axis A-A. The floor tool 4 is thereby guided by the push/pull and twisting force
delivered through the wand 5 by the user.

As the floor tool 4 is manoeuvred by the user, the wheels 12,13 rotate to provide rolling
support. As the left or right motions of wand 5 are conveyed through to the cleaner
head, the front conduit 9 and chassis 11 rotate, to an extent that at least one of the

wheels 12,13 maintains contact with the floor to provide rolling support.

In contrast to conventional floor tools which have conduits which arc under a pivot axis,
it has been found that improved manoeuvrability of the floor tool 4 can be achieved by

arcing the front conduit 9 and the rear conduit 10 around and over the second axis B-B.

During use, a partial vacuum is created in the duct assembly 8. The partial vacuum
reduces the pressure within the front conduit 9 and the rear conduit 10. The rear conduit
10 is fixed in position by the user holding the wand 5 and the front conduit 9 is free to
move within the rear conduit 10. The reduction in pressure urges the front conduit 9
towards the fixed rear conduit 10 so that the conduits 9,10 occupy a smaller volume.
The front conduit 9 is arced over and around the second axis B-B, and so movement of
the front conduit 9 towards the rear conduit 10 causes the cleaner head 7 to lift slightly
from the surface to be cleaned. This slight lifting of the cleaner head 7 reduces the
downward force on the floor tool 4 and thereby decreases the push force required to

manoeuvre the floor tool 4.

The manoeuvrability of the floor tool 4 is also improved by the height (i.e. the vertical
position) of the second axis B-B relative to the cleaner head 7. During use, the push
force applied by the user via the wand 5 is transferred to the rear conduit 10. The rear
conduit 10 in turn transfers the push force to the front conduit 9 via the pivot brackets
21,24. The force can be resolved into a horizontal component and a vertical component
at the second axis B-B. The second axis B-B formed by the pivot brackets 21,24 is

positioned below the centre of the connection between the front conduit 9 and the
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cleaner head 7. As a result, the horizontal component is transferred from the front
conduit 9 to the cleaner head 7 at a height that avoids a downward pivoting of the
cleaner head 7. Thus the downward force on the floor tool 4 is reduced. In contrast, if
the second axis B-B were positioned above the centre of the connection between the
front conduit 9 and the cleaner head 7 then the horizontal component would cause the
cleaner head 7 to pivot downwards, thereby increasing the downwards force acting on

the cleaner head 7.

Although the vacuum cleaner 1 of Figure 1 is a cylinder or canister type vacuum
cleaner, the floor tool 4 might equally be used with other types of vacuum cleaners such

as a stick or an upright vacuum cleaner.

In the embodiment shown in Figures, the cleaner head 7 has a brush bar 17. However,
the cleaner head 7 may include alternative means for agitating or otherwise working a
surface to be cleaned. Alternatively, the brushbar 17 may be omitted altogether from

the cleaner head 7.



10

15

20

25

30

11

Claims

1. A floor tool for a vacuum cleaner, the floor tool comprising:

a cleaner head having an inlet through which dirt-laden fluid is drawn into the
cleaner head, and an outlet through which the fluid is discharged; and

a duct assembly for carrying the fluid from the outlet to a wand connectable to
the duct assembly,

wherein the duct assembly comprises a front conduit and a rear conduit, the
front conduit is connected to the cleaner head for rotation about a first axis, the rear
conduit is connectable to the wand, the rear conduit is rotatable relative to the front
conduit about a second axis perpendicular to the first axis, and rotation of the rear
conduit causes the rear conduit to move within or about the front conduit, and

wherein, when the floor tool is resting on the floor and the rear conduit extends

upwardly, the front and rear conduits arc around and over the second axis.

2. The floor tool according to Claim 1, wherein the duct assembly further

comprises two wheels that are located on either side of the front and rear conduits.

3. The floor tool according to Claim 2, wherein the wheels are inclined and

converge beneath the front and rear conduits.

4. The floor tool according to Claim 2 or Claim 3, wherein the wheels are domed
shaped.
5. The floor tool according to any one of Claims 2 to 4, wherein the wheels have

surfaces coincident with a common sphere.

6. The floor tool according to any one of Claims 2 to 5, wherein the duct assembly
further comprises a chassis, the two wheels are fixed to the chassis, and the chassis is

connected to and rotatable with the front conduit.
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7. The floor tool according to any one of the previous claims, wherein the rear

conduit is moveable about the front conduit.

8. The floor tool according to Claim 7, wherein the rear conduit is rotatable
between an upper position and lower position, rotation of the rear conduit causes the
rear conduit to move about the front conduit, and a greater proportion of the front

conduit is surrounded by the rear conduit when the rear conduit is in the upper position.

9. The floor tool according to any one of the previous claims, wherein the outlet

lies in a plane, and the first axis is normal to the plane.

10.  The floor tool according to Claim 9, wherein when the floor tool is resting on

the floor, the plane is substantially vertical to the floor.

11. The floor tool according to any one of the previous claims, wherein the front and
rear conduits together form three bends, such that dirt-laden fluid carried through the

duct assembly is caused to turn through three bends.

12. A floor tool for a cleaning appliance, the floor tool comprising:

a cleaner head having an inlet through which dirt-laden fluid is drawn into the
cleaner head and an outlet through which the fluid is discharged; and

a duct assembly for carrying the fluid from the cleaner head to a wand
connectable to the duct assembly;

wherein the duct assembly comprises a front conduit, a rear conduit and two
wheels located on either side of the front and rear conduits;

the front conduit is connected to the cleaner head for rotation about a first axis,
the first axis is normal to the plane of the outlet, the rear conduit is connectable to the
wand, the rear conduit is rotatable relative to the front conduit about a second axis
perpendicular to the first axis, and rotation of the rear conduit causes the rear conduit to

move within or about the front conduit,
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wherein rotation of the rear conduit about the second axis causes the rear conduit
to move up and down between an upper and a lower position, and rotation of the front
conduit about the first axis causes the rear conduit in the upper position to move to the
right and left; and

wherein, when the floor tool is resting on the floor and the rear conduit is in the

upper position, the front and rear conduits arc around and over the second axis.

13.  The floor tool according to Claim 12, wherein the wheels are inclined and

converge beneath the front and rear conduits.

14.  The floor tool according to Claim 13, wherein the wheels have surfaces

coincident with a common sphere.

15.  The floor tool according to any one of Claims 12 to 14, wherein rotation of the
rear conduit causes the rear conduit to move about the front conduit, and a greater
proportion of the front conduit is surrounded by the rear conduit when the rear conduit

is in the upper position.

16.  The floor tool according to any of one Claims 12 to 15, wherein the front and
rear conduits together form three bends such that dirt-laden fluid carried through the

duct assembly is caused to turn through three bends.

17. A vacuum cleaner comprising a wand connected to a floor tool as claimed in any
one of the previous claims,

wherein movement of the wand in an up and down motion causes the rear
conduit to move up and down, and twisting of the wand to the right and left causes the
front conduit to rotate about the first axis such that, when the rear conduit is in the upper

position, the rear conduit is caused to move to the right and left.
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