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(54) NOZZLE FOR A CLEANING DEVICE

(57) A nozzle (10) for a cleaning device has a body
(14) and a plurality of electrical conductors (18). The body
(14) is formed of or contains a substance (16) that is
relatively rigid at room temperature and that is relatively
malleable atatemperature above roomtemperature. The
electrical conductors (18) are in thermal contact with the
substance (16). The electrical conductors (18) are ar-
ranged so as to be normally open circuit. When a region

of the body (14) is deformed, at least some of the elec-
trical conductors (18) at the deformed region become
closed circuit so as to be able to conduct an electric cur-
rent at the deformed region. This heats the substance
(16) at the deformed region to allow the substance (16)
at the deformed region to be further deformed to fit an
item to be cleaned or to fit around an item during cleaning.
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Description
Technical Field

[0001] The present disclosure relates to a nozzle for a
cleaning device.

Background

[0002] Cleaning devices, including for example vacu-
um cleaners, carpet or upholstery cleaners, etc., are of-
ten provided with a number of different nozzles (or nozzle
"attachments") which have different shapes and config-
urations. The nozzles are typically formed of a hard, rigid
plastics material. A user can select a particular nozzle
according to the item to be cleaned. For example, in the
case of a vacuum cleaner, one nozzle may be relatively
broad and flat to be suitable for vacuuming a floor, an-
other nozzle may be somewhat triangular in section and
relatively narrow and flat for vacuuming stairs or furniture,
another nozzle may be relatively long and narrow to fit
into crevices in furniture, corners between a floor and
walls or corners between adjacent walls, etc. However,
this means thatthe manufacturer has to manufacture and
supply a number of nozzles of different shapes and the
user has to store the different nozzles. Further, the limited
number of different nozzles may not be suitable to fit in
or around all items to be cleaned.

Summary

[0003] According to a first aspect disclosed herein,
there is provided a nozzle for a cleaning device, the noz-
zle comprising:

a body formed of or containing a substance that is
relatively rigid at room temperature and that is rela-
tively malleable at a temperature above room tem-
perature; and

a plurality of electrical conductors in thermal contact
with the substance;

the electrical conductors being arranged so as to be
normally open circuit;

the electrical conductors being arranged such that
when a region of the body is deformed, at least some
of the electrical conductors at said deformed region
become closed circuit so as to be able to conduct an
electric current at said deformed region, thereby
heating said substance at said deformed region to
allow said substance at said deformed region to be
further deformed to fit an item to be cleaned or to fit
around an item during cleaning.

[0004] This allows the shape of the nozzle to be ad-
justed to fit an item to be cleaned or to fit around an item
during cleaning. For example, the shape of the nozzle
can be adjusted as necessary to enable cleaning of a
floor, cleaning in a crevice in furniture, cleaningin corners
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between a floor and walls or corners between adjacent
walls, under furniture, etc. This provides for better clean-
ing. This also avoids the need for the manufacturer to
make and supply a number of different nozzle attach-
ments of different shapes and sizes, and also avoids the
end user having to store and use a number of different
nozzle attachments of different shapes and sizes. The
user needs simply to press the nozzle against or into the
region to be cleaned, and allow or enable an electric cur-
rent to flow through the closed circuit conductors. This
causes localised heating of the substance, such that the
shape of the nozzle can then easily be adjusted to fit
against or into the region to be cleaned better.

[0005] The nozzle may be used with a cleaning device,
such as for example a vacuum cleaner, a carpet or up-
holstery cleaner, etc. The nozzle may be provided as a
separate attachment, which can for example be remov-
ably fixed to a hose or wand or the like of the cleaning
device, or may be provided as a fixed, permanent nozzle
of the cleaning device.

[0006] In an example, the substance is or comprises
a wax.
[0007] The wax may be for example beeswax. Alter-

natively or additionally, the wax may comprise one or
more other natural or synthetic waxes. Other substances
other than wax may be used, as an alternative to or in
addition to wax.

[0008] In an example, the body is formed of a com-
pressible material which contains said substance. An ad-
vantage of this is that a small amount of compression
can be applied initially to the nozzle to cause at least
some of the electric conductors at said deformed region
to become closed circuit as the compressible material of
the body can easily compress somewhat. Once the elec-
tric conductors become closed circuit, heating of the sub-
stance at said deformed region allows a greater defor-
mation to be applied to the nozzle, which allows greater
changes to the shape of the nozzle to be made.

[0009] The compressible material may be for example
in the form of a sponge or sponge-like material.

[0010] In an example, the substance is contained in a
plurality of flexible containers which are contained within
the compressible material.

[0011] The flexible containers act like balloons or balls
which contain the substance within the body of the noz-
zle. The flexible containers may be formed of for example
a plastics or rubber or a rubber-like material, which may
be natural and/or synthetic.

[0012] In an example, at least some of the containers
have separate firstand second chambers, the first cham-
ber containing the substance and the second chamber
containing a gas or mixture of gases. The second cham-
ber may for example contain air. Similarly to the example
above where the body is formed of a compressible ma-
terial, an advantage of this is that a small amount of com-
pression can be applied initially to the nozzle to cause at
least some of the electric conductors at said deformed
region to become closed circuit as the gaseous chambers
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can easily compress. Once the electric conductors be-
come closed circuit, heating of the substance at said de-
formed region allows a greater deformation to be applied
to the nozzle, which allows greater changes to the shape
of the nozzle to be made.

[0013] In an example, the flexible containers are ar-
ranged in rows, wherein the electrical conductors pass
through or are adjacent respective rows of the flexible
containers, and wherein electrical conductors of adjacent
rows in a region of the body can be brought into contact
with each other when the region of the body is deformed
thereby to cause said electrical conductors to become
closed circuit.

[0014] In an example, the compressible material com-
prises a reinforcing web. The web may for example be
woven or non-woven. The web may for example be
formed of a polymer, including for example a nylon.
[0015] In an example, the body comprises a plurality
of fibres to provide rigidity to the compressible material,
the fibres crossing each other to provide a scissor action
as the body is compressed.

Brief Description of the Drawings

[0016] To assist understanding of the present disclo-
sure and to show how embodiments may be put into ef-
fect, reference is made by way of example to the accom-
panying drawings in which:

Figure 1 shows schematically a perspective view of
an example of a nozzle according to the present dis-

closure; and

Figure 2 shows schematically a cross-sectional view
through part of the nozzle of Figure 1.

Detailed Description

[0017] Referring to the drawings, there is shown sche-
matically an example of a nozzle 10 according to the
presentdisclosure. The nozzle 10 is for a cleaning device,
such as for example a vacuum cleaner, a carpet or up-
holstery cleaner, etc. The nozzle 10 may be provided as
a separate part which can be detachably fixed to a hose
or rigid wand 12 or the like of the cleaning device or may
be provided integrally with the hose or rigid wand 12 or
the like of the cleaning device.

[0018] The example nozzle 10 shown in Figure 1 isin
a configuration that is suitable for cleaning a floor, for
example, and is therefore relatively broad (wide) and flat.
As will be explained, the configuration, and particularly
the shape, of the nozzle 10 can be adjusted to be differ-
ent. This enables the user to adjust the shape of the noz-
zle 10 to be more suitable for cleaning different items or
to fit better around different items during cleaning. The
user can cause the shape of the nozzle 10 to change to
mimic other standard nozzles that are conventionally pro-
vided with current cleaning devices, including for exam-
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ple, in the case of vacuum cleaners, floor cleaning noz-
zZles, crevice tools, extension wands, upholstery tools,
etc. Further, the user can cause the shape of the nozzle
10 to be different from standard nozzles. This enables
the nozzle 10 to fit better into or around awkwardly
shaped items, and can fit better than standard nozzles.
Inany event, this avoids the manufacturer having to make
and supply, and avoids the user having to store, anumber
of different shape nozzles.

[0019] The nozzle 10 has a body 14. The body 14 is
formed of or contains a substance 16 that is relatively
rigid at room temperature and that is relatively malleable
at a temperature above room temperature. In general,
room temperature may for example be defined as around
20 to 22 °C or so. An example of a suitable material for
the substance 16 include a wax, for example beeswax.
Beeswax s in general relatively rigid atroom temperature
but becomes soft and pliable above around 35 to 40 °C
or so. Alternatively or additionally to beeswax, the wax
may comprise one or more other natural or synthetic wax-
es. Other substances other than wax may be used, as
an alternative to or in addition to wax, including for ex-
ample some industrial solid oils (such as grease, which
generally consists of a soap emulsified with mineral or
vegetable oil), some solid fats (including for example veg-
etable fats), etc.

[0020] The nozzle 10 has a plurality of electrical con-
ductors 18. The electrical conductors 18 may be formed
of for example copper, aluminium or similar. The electri-
cal conductors 18 are in thermal contact with the sub-
stance 16. When an electric current flows through (some
of) the electrical conductors 18, any substance 16 that
is in the region of the electrical conductors 18 that are
conducting electricity heats up through resistive heating.
This causes the substance 16 to be more malleable. This
enables the shape of the body 14 of the nozzle 10 to be
adjusted. As will be explained by further discussion of
the specific example below, the electrical conductors 18
are normally open circuit such that a current does not
normally flow through the electrical conductors 18. The
electrical conductors 18 can be made to be closed circuit
so that they can conduct an electric current and therefore
cause localised heating of the substance 16.

[0021] The body 14 could be formed substantially only
of the substance 16, optionally contained within some
flexible outer housing or the like. However, as illustrated
most clearly in Figure 2, in this example the body 14 is
formed of a compressible material 20 which contains the
substance 16. The compressible material 20 may be for
example in the form of a sponge or as. The compressible
material 20 is basically airtight, that is generally not per-
meable to air, as it in effect forms a main part of the body
14 of the nozzle 10. Having a compressible material 20
assists in allowing a small amount of compression to be
applied initially to the nozzle 10 to cause at least some
of the electric conductors 18 at the deformed region to
become closed circuit (as will be discussed further be-
low). Once the electric conductors 18 become closed cir-
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cuit, heating of the substance 16 at the deformed region
allows a greater deformation to be applied to the nozzle
10, which allows greater changes to the shape of the
nozzle 10 to be made.

[0022] Inthe example shown, the substance 16 is con-
tained within a plurality of flexible containers 22 which
themselves are contained within the compressible ma-
terial 20 of the body 14. The flexible containers 22 act
like balloons orballs which contain the substance 16 with-
in the compressible material 20. The flexible containers
22 may be formed of for example a plastics (such as for
example a nylon, polyurethane or polyethylene, etc.) or
rubber or a rubber-like material, which may be natural
and/or synthetic. It will be understood that the substance
16 is shown schematically in Figure 2 as being in the
form of a number of spheres within the containers 22,
but in practice the substance 16 is likely to be in the form
of a homogeneous block within the individual containers
22. The flexible containers 22 can change shape as nec-
essary when the shape of the nozzle 14 is to be changed.
[0023] In this regard, the flexible containers 22 may be
entirely filled with the substance 16. In another example,
as shown in Figure 2, the flexible containers 22 are part
filled with the substance 16, with the remainder of the
flexible containers 22 containing a gas or a mixture of
gases, such as most conveniently air. An advantage of
this is that it (also) assists in allowing a small amount of
compression to be applied initially to the nozzle 10 to
cause at least some of the electric conductors 18 at the
deformed region to become closed circuit (as will be dis-
cussed further below) because the gaseous part enables
the containers 22 to compress more easily. Once the
electric conductors 18 become closed circuit, heating of
the substance 16 at the deformed region allows a greater
deformation to be applied to the nozzle 10, which allows
greater changes to the shape ofthe nozzle 10 to be made.
This also enables the shape of the flexible containers 22
to be changed more dramatically or significantly than if
for example the flexible containers 22 are completely
filled with the substance 16. In the example shown, this
is achieved by each flexible container 22 having two sep-
arate chambers 22a, 22b. The chambers 22a, 22b are
separated by a wall (not visible in the drawings), which
may be made of the same material as or a different ma-
terial from the remainder of the flexible containers 22.
One chamber 22a contains the gas or mixture of gases,
including for example air. The other chamber 22b con-
tains the substance 16. When the shape of the nozzle
10 is to be changed, the air-filled chamber 22a can easily
compress, allowing for the required initial compression
to cause the relevant electric conductors 18 to come into
contact with each other, and also allows more significant
changes to the shape of the nozzle 10 to be achieved.
[0024] Returning to the compressible material 20, the
compressible material 20 may be provided with a rein-
forcing web (not shown) to provide some additional
strength to the compressible material 20 and to contain
the compressible material 20. The web may be provided
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only around the exterior of the compressible material 20
in order for example to contain the compressible material
20. In another example, the web may be provided
throughout the body of the compressible material 20 to
further increase the strength of the compressible material
20. The material of the web may be woven or non-woven.
The web may for example be formed of a polymer, in-
cluding for example a nylon.

[0025] Further, the body 14 may have a plurality of fi-
bres 24 to provide some rigidity and structure to the noz-
zle 10 whilst still allowing the nozzle 10 to flex and change
shape. The fibres 24 may for example be provided
throughout the throughout the body of the compressible
material 20 as shown schematically in Figure 2. The fi-
bres 24 may be formed of for example one or more of
carbon, plastics such as nylon, polyurethane, etc. In this
example the fibres 24 are arranged to cross each other.
In this way, as the nozzle 10 is compressed or otherwise
changes shape, the fibres 24 allow the shape of the com-
pressible material 20 to change by the fibres 24 moving
in a scissor-like action. This movement of the fibres 24
may in general be in all three dimensions. The fibres 24
canalso helprestore the nozzle 10 to a default, rest shape
or configuration after use.

[0026] Returning now to the electrical conductors 18,
as mentioned, these are normally open circuit such that
a current does not normally flow through the electrical
conductors 18. On the other hand, the electrical conduc-
tors 18 can be made to be closed circuit so that they can
conduct an electric current and therefore cause localised
heating of the substance 16, which in turn allows the
shape of the body 14 of the nozzle 10 to be changed. In
the present example, this is achieved as follows.

[0027] Referring to Figure 2, the electrical conductors
18 are arranged in rows 18a, 18b, 18c, etc. The electrical
conductor 18 of each row 18a, 18b, 18c passes through
oris adjacentto arespective row of the flexible containers
22. The electrical conductors 18 of adjacent rows 18a,
18b, 18c are not normally in contact with each other and
so electric current cannot normally pass between adja-
cent rows 18a, 18b, 18c of electrical conductors 18. The
electrical conductor 18 of each row 18a, 18b, 18c has a
plurality of connection pins 26. The connection pins 26
may be formed of for example nichrome (a non-magnetic
80/20 alloy of nickel and chromium), copper, aluminium
or similar. The connection pins 26 extend laterally of the
rows 18a, 18b, 18c of electrical conductors 18, for exam-
ple perpendicularly of the rows 18a, 18b, 18c¢ of electrical
conductors 18. The connection pins 26 have a length
such that they do not normally make contact with an elec-
trical conductor 18 of an adjacent row. On the other hand,
when the body 14 is sufficiently compressed, at least at
a particular region of the body 14, the connection pins
26 of one row 18a, 18b, 18c are brought into contact with
an adjacent row 18a, 18b, 18c at least at that region of
the body 14. In the specific example, this is facilitated by
arranging each connection pin 26 of one row to oppose
a connection pin 26 of an adjacent row such that con-
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nection pins 26 of adjacent rows are paired with each
other. Other arrangements are possible. For example, it
may not be necessary to have the connection pins 26 at
all, and instead the adjacent rows of electrical conductors
18 can be brought into contact directly. As another ex-
ample, a connection pin 26 on one row may not be op-
posed to a connection pin 26 on an adjacent row, and
instead may be brought into contact with the adjacent
row of electrical conductor 18 directory.

[0028] In use, the nozzle 10 may be used as follows.
[0029] Suppose a user wishes to clean an item, or
wishes to clean round an item. that has shape for which
the current shape of the nozzle 10 is not suitable or ideal.
For example, the user may wish to clean a crevice in
furniture or a corner between afloor and a wall or a corner
between adjacent walls. The user presses the nozzle 10
against the item to be cleaned (or into the crevice, into
the corner, etc., as the case may be). This causes the
body 14 of the nozzle 10 to compress slightly, at least at
the region where the nozzle is being pressed against the
item to be cleaned. In one example, this slight, initial com-
pression of the body 14 may be achieved only by com-
pression of the compressible material 20. In another ex-
ample, this slight initial compression of the body 14 may
be achieved partly by compression of the compressible
material 20 and partly by some compression of the flex-
ible containers 22. In the example shown, compression
of the flexible containers 22 may be achieved only by
compressing the chambers 22a that contain air or other
gas(es) or additionally by some compression of the com-
pressible material 20.

[0030] In any event, this slight initial compression of at
least a part of the body 14 of the nozzle 10 causes ad-
jacent electrical conductors 18 in the neighbourhood of
that part of the body 14 to be brought into contact with
each other. Electric currentis then caused to flow through
those touching electrical conductors 18. This may be
achieved by the user pressing an "on" switch. Alterna-
tively or additionally, this may be achieved automatically
by some sensing system that detects the closed circuit
formed by the touching electrical conductors 18. Such a
sensing system may for example use only passive com-
ponents, such as resistors, etc. or may use sensors and
some kind of controller, such as a processor.

[0031] Current flowing through the touching electrical
conductors 18 causes heating of the substance 16 that
is in the neighbourhood of the touching electrical con-
ductors 18. This causes the substance 16 to become
relatively more malleable. The user can continue to push
the nozzle 10 against the item to be cleaned (or into the
crevice, into the corner, etc., as the case may be). Now,
because the substance 16 is malleable, at least in and
near the region where the nozzle 10 is being pushed
against the item, the body 14 of the nozzle 10 can change
shape easily and, most pertinently, so that the nozzle 10
can better fit the item to be cleaned. That is, the nozzle
10 moulds itself to fit in or around the item to be cleaned.
The electric current through the electrical conductors 18
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can then be switched off. This allows the substance 16
to cool down and therefore become less malleable and
more rigid, which gives greater rigidity to the nozzle 10
as a whole. The user can then clean the item as desired.
As the nozzle 10 fits the item to be cleaned more accu-
rately and completely, more effective cleaning can be
carried out. This is achieved without the user having to
change the nozzle 10 for a different shape one.

[0032] A particular advantage of the nozzle body 14
being formed of or containing a substance 16 that is rel-
atively rigid at room temperature and that is relatively
malleable at a temperature above room temperature is
that the control of the malleability and rigidity of the sub-
stance 16 can be quite straightforward (here, largely by
the user pressing the nozzle 10 against the item to be
cleaned). It is not necessary to provide complicated cir-
cuits to control the malleability of the substance 16 and
therefore the nozzle 10 as a whole.

[0033] Itis described above that a slight compression
ofthe nozzle 10 is used initially to bring adjacent electrical
conductors 18 into electrical contact with each other. This
is then followed by potentially large or significant changes
of shape of the nozzle 10 once the substance 16 has
been heated, at least in the regions where the nozzle 10
is being compressed. The amount of initial compression
thatis required to bring adjacent electrical conductors 18
into electrical contact with each other and the amount of
overall change of shape that can be achieved can be
tailored by for example varying the amount of the sub-
stance 16 as awhole relative to the compressible material
20; the size of the flexible containers 22; the amount of
substance 16 in each flexible container 22 relative to the
amount of air or other gas(es) in each flexible container
22;the arrangement of the scissor fibres 24; the materials
used for each of the different components of the nozzle
14; etc. Further, some parts of the nozzle 10 may need
tobe reshaped more than others, and so the arrangement
of the substance 16, flexible containers 22 and the com-
pressible material 20 may be non-uniform and may be
different at different parts of the nozzle 10.

[0034] The examples described herein are to be un-
derstood as illustrative examples of embodiments of the
invention. Further embodiments and examples are en-
visaged. Any feature described in relation to any one ex-
ample or embodiment may be used alone or in combi-
nation with other features. In addition, any feature de-
scribed in relation to any one example or embodiment
may also be used in combination with one or more fea-
tures of any other of the examples or embodiments, or
any combination of any other of the examples or embod-
iments. Furthermore, equivalents and modifications not
described herein may also be employed within the scope
of the invention, which is defined in the claims.

Claims

1. A nozzle for a cleaning device, the nozzle compris-
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ing:

a body formed of or containing a substance that
is relatively rigid at room temperature and that
is relatively malleable at a temperature above
room temperature; and

a plurality of electrical conductors in thermal
contact with the substance;

the electrical conductors being arranged so as
to be normally open circuit;

the electrical conductors being arranged such
that when a region of the body is deformed, at
least some of the electrical conductors at said
deformed region become closed circuit so as to
be able to conduct an electric current at said
deformed region, thereby heating said sub-
stance at said deformed region to allow said sub-
stance at said deformed region to be further de-
formed to fit an item to be cleaned or to fitaround
an item during cleaning.

Anozzle accordingto claim 1, wherein the substance
is or comprises a wax.

A nozzle according to claim 1 or claim 2, wherein the
body is formed of a compressible material which con-
tains said substance.

Anozzle according to claim 3, wherein the substance
is contained in a plurality of flexible containers which
are contained within the compressible material.

A nozzle according to claim 4, wherein atleast some
of the containers have separate first and second
chambers, the first chamber containing the sub-
stance and the second chamber containing a gas or
mixture of gases.

A nozzle according to claim 4 or claim 5, wherein the
flexible containers are arranged in rows, wherein the
electrical conductors pass through or are adjacent
respective rows of the flexible containers, and
wherein electrical conductors of adjacent rows in a
region of the body can be brought into contact with
each other when the region of the body is deformed
thereby to cause said electrical conductors to be-
come closed circuit.

A nozzle according to any of claims 3 to 6, wherein
the compressible material comprises a reinforcing
web.

A nozzle according to any of claims 3 to 7, wherein
the body comprises a plurality of fibres to provide
rigidity to the compressible material, the fibres cross-
ing each other to provide a scissor action as the body
is compressed.
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