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(54) NOZZLE DEVICE COMPRISING AT LEAST ONE LIGHT-EMITTING SOURCE

(57)  Anozzle device (1) is intended for use in a clean-
ing appliance such as a vacuum cleaner, and is config-
ured to be moved over a surface (100) to be cleaned.
The nozzle device (1) comprises at least one light-emit-
ting source (20, 30) arranged at a side of the nozzle de-
vice (1) and configured to emit light from the respective
side of the nozzle device (1), and a controlling arrange-
ment (32) configured to vary at least one parameter of

the at least one light-emitting source (20, 30) in relation
to actual circumstances of a cleaning action between a
functional value and at least one default value which is
different from the functional value, and to set the func-
tional value of the parameter when the respective side
is in the vicinity of an obstacle on the surface (100) to be
cleaned.
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Description
FIELD OF THE INVENTION

[0001] The invention relates to a nozzle device config-
ured to face a surface to be cleaned and to be moved
over the surface during a cleaning action.

BACKGROUND OF THE INVENTION

[0002] Current nozzle devices for various types of vac-
uum cleaners such as canister vacuum cleaners and
stick vacuum cleaners are often equipped with front
lights, i.e. lights at a side of the nozzle device which is
configured to be at a front position during a cleaning ac-
tion. Such lights may include one or more LEDs and serve
to illuminate an area of the surface to be cleaned in front
of the nozzle device during a cleaning action, so that a
user of the vacuum cleaner including the nozzle device
can easily recognize dirt on the surface area and assess
whether or not the surface area is clean. Usually, the
surface to be cleaned is a floor. Assessing whether or
not dirt is present on surface areas at the sides of the
nozzle device is more difficult. Those surface portions
are often in the shadow of the nozzle device, and espe-
cially when the nozzle device is moved more or less par-
allel to a wall, along a path close to the wall, the narrow
surface portion between the wall and the side of the noz-
zle device facing the wall is hardly visible. This is all the
more the case when the nozzle device comprises the
above-mentioned front lights, because it is even more
difficult to spot dirt on a relatively dark surface area with
eyes which are used to bright light.

[0003] Itis a known fact that dirt tends to accumulate
close to walls/plinths and obstacles because the dirt is
practically not disturbed in those areas. In view thereof,
it is desirable to have a nozzle device by means of which
avacuum cleaner is enabled to effectively perform clean-
ing at a side position. In this context, it is advantageous
to provide illumination in a sideward direction relative to
the nozzle device, so that a user can see how much dirt
is presenton a surface area at a side of the nozzle device,
if the dirt gets sucked in, and if the surface area is clean
once the nozzle device has passed.

SUMMARY OF THE INVENTION

[0004] Itis anobjectofthe inventionto provide a nozzle
device which comprises atleast one light-emitting source
arranged at a side of the nozzle device and configured
to emit light from the respective side of the nozzle device,
which is designed to enable sophisticated and versatile
use of the at least one light-emitting source, and which
is suitable for use in various types of cleaning appliances.
[0005] In view of the foregoing, the invention provides
anozzle device configured to face a surface to be cleaned
and to be moved over the surface during a cleaning ac-
tion, the nozzle device comprising:
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- atleast one light-emitting source arranged at a side
of the nozzle device and configured to emit light from
the respective side of the nozzle device, and

- acontrolling arrangement configured to vary at least
one parameter of the at least one light-emitting
source in relation to actual circumstances of a clean-
ing action between a functional value and at least
one default value which is different from the func-
tional value, and to set the functional value of the
parameter when the respective side is in the vicinity
of an obstacle on the surface to be cleaned.

[0006] It follows from the foregoing that according to
the invention, a nozzle device is equipped with at least
one light-emitting source arranged at a side of the nozzle
device and configured to emit light from the respective
side of the nozzle device. It may particularly be so that
the at least one light-emitting source is configured to emit
light towards the surface to be cleaned. The side of the
nozzle device at which the at least one light-emitting
source is arranged may particularly be a side which is
configured to be at a front position during a cleaning ac-
tion or a side which is configured to be at a side position
during a cleaning action. As indicated earlier, the surface
to be cleaned is usually a floor. Further, the nozzle device
comprises a controlling arrangement for varying at least
one parameter of the at least one light-emitting source
between a functional value and atleast one default value.
The parameter varying functionality of the controlling ar-
rangement is related to actual circumstances of a clean-
ing action, wherein it is intended to set the functional val-
ue of the parameter when the side where the atleast one
light-emitting source is arranged is in the vicinity of an
obstacle on the surface to be cleaned. In this way, the
nature of the effective light output from the at least one
light-emitting source can be varied and particularly be
adapted when the side where the at least one light-emit-
ting source is arranged is in the vicinity of an obstacle.
[0007] The term "obstacle on the surface to be
cleaned" as used in the present text is to be understood
so as to cover any item projecting from the surface, any
peripheral delimitation of the surface and any item ar-
ranged on the surface. Practical examples of an obstacle
include a wall/plinth and a piece of furniture or a part
thereof such as a supporting leg.

[0008] For example, the at least one parameter of the
at least one light-emitting source includes power supply
to the at least one light-emitting source, wherein the at
least one default value of the power supply is lower than
the functional value of the power supply. In such a case,
it may particularly be so that a default value of the power
supply is zero and thereby associated with a deactivated
state of the at least one light-emitting source. Conse-
quently, it may particularly be so that during use of the
nozzle device in a cleaning action, the at least one light-
emitting source is not simply operated all the time, but
only in situations in which the side of the nozzle device
where the at least one light-emitting source is arranged
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is close to an obstacle on the floor. In this way, it is
achieved that the nozzle device is particularly suitable to
be applied in cordless vacuum cleaners. Plinth cleaning,
for example, only takes about 5% of the time of a cleaning
action, and it is an insight of the invention that the one or
more light-emitting sources of a nozzle device do not
need to be constantly kept in an activated state, but that
it may be sufficient to only illuminate a floor area at a side
of the nozzle device when the floor area is a narrow area
which is delimited by the nozzle device on the one side
thereof and an obstacle on the other side thereof.
[0009] By keeping the one ormore light-emitting sourc-
es in a deactivated state as a default and only operating
the one or more light-emitting sources when it is useful
to do so, power is saved, which is particularly beneficial
when the power is taken from a battery. Alternatively, the
one or more light-emitting sources are continuously kept
in an activated state during a cleaning action, wherein
the one or more light-emitting sources are operated at a
lower power level as a default and are only operated at
a higher power level when it is useful to do so, i.e. when
a side of the nozzle device where at least one light-emit-
ting source is arranged is close to an obstacle. Also in
that case power is saved.

[0010] Additionally or alternatively, the nozzle device
comprises a coverage arrangement configured to cover
the at least one light-emitting source to a variable extent,
wherein the at least one parameter of the at least one
light-emitting source includes the extent to which the at
least one light-emitting source is covered by the coverage
arrangement. In such a case, the nature of the effective
light output from the at least one light-emitting source is
not (only) controlled through power supply to the at least
one light-emitting source, but (also) through extent of
coverage of the at least one light-emitting source. It is
practical if the coverage arrangement comprises one of
a movably arranged coverage element made of opaque
material and a movably arranged coverage element
made of colored transparent or semi-transparent mate-
rial. In the first case, the amount of light emitted from the
nozzle device at the position of the at least one light-
emitting source can be varied, whereas in the second
case, the color and possibly also the amount of light emit-
ted from the nozzle device at the position of the at least
one light-emitting source can be varied. In any case, it is
practical if the functional value of the extent to which the
at least one light-emitting source is covered by the cov-
erage arrangement is lower than the default value there-
of, probably zero so that when a side where at least one
light-emitting source is arranged is in the vicinity of an
obstacle on the surface to be cleaned, the at least one
light-emitting source is freely exposed.

[0011] According to one option covered by the inven-
tion, the controlling arrangement comprises at least one
actuation part which is accessible at the outside of the
nozzle device, wherein the controlling arrangement is
configured to set the functional value of the parameter
when the actuation part is contacted by an obstacle on
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the surface to be cleaned. For example, the at least one
actuation part of the controlling arrangement may be con-
stituted by the optional movably arranged coverage ele-
ment mentioned in the foregoing, in which case the cov-
erage element is configured to be automatically moved
to the appropriate positions when moving in and out of
contact with an obstacle.

[0012] According to another option covered by the in-
vention, different from the option described in the pre-
ceding paragraph, which may be qualified so as toinvolve
passive actuation of the controlling arrangement to set
the functional value of the at least one parameter of the
at least one light-emitting source, it is possible to have
active actuation of the controlling arrangement to set the
functional value of the at least one parameter of the at
least one light-emitting source. This can be achieved
when the controlling arrangement is configured to assess
whether or not an obstacle on the surface to be cleaned
is present at an actual distance to a reference position
on the nozzle device at the respective side whichis equal
to or smaller than a reference distance. In this respect,
it is practical if the controlling arrangement includes at
least one proximity sensor configured to determine the
actual distance through distance detection. Having at
least one proximity sensor located at a side of the nozzle
device enables automatic recognition of situations in
which the side is close to an obstacle. The number of
proximity sensors of the controlling arrangement may
have any suitable value, and the proximity sensors may
be of any suitable type.

[0013] Itis advantageous if the at least one proximity
sensor is of the type including an output switching circuit,
so that whether or not the functional value of the at least
one parameter of the at least one light-emitting source
is set is dependent on the state of the output switching
circuit of the at least one proximity sensor. In particular,
it may be so that the at least one proximity sensor is
configured to have the output switching circuit in an
opened state as a default, and to only have the output
switching circuit in a closed state when the actual dis-
tance determined by the at least one proximity sensor is
equal to or smaller than the reference distance. This al-
lows for having a default situation of interrupting power
supply needed for setting the functional value of the at
least one parameter of the at least one light-emitting
source, and to only enable such power supply when an
obstacle is detected at close range.

[0014] The reference distance may have any suitable
value, wherein it is noted that 50 mm is a practical ex-
ample. In general, the reference distance may be in a
range of 0-150 mm or even 0-200 mm.

[0015] In a practical embodiment of the nozzle device
according to the invention, the at least one light-emitting
source is arranged at at least one of a side of the nozzle
device which is configured to be at a side position during
a cleaning action and a side of the nozzle device which
is configured to be at a front position during a cleaning
action. For example, it may be so that the nozzle device
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comprises a side light-emitting source arranged at a side
of the nozzle device which is configured to be at a side
position during a cleaning action, a side light-emitting
source arranged at a side of the nozzle device which is
configured to be at an opposite side position during a
cleaning action, and a front light-emitting source ar-
ranged at a side of the nozzle device which is configured
to be at a front position during a cleaning action, wherein
the controlling arrangement is configured to vary at least
one parameter of at least each of the light-emitting sourc-
esinrelation to actual circumstances of a cleaning action
independently from the others of the light-emitting sourc-
es.

[0016] For the sake of clarity, it is noted that in the
present text, references to a front or sides of the nozzle
device are to be understood so as to be related to an
intended direction of (forward) movement of the nozzle
device along a surface to be cleaned during use thereof
for cleaning the surface. Itis practical if the nozzle device
has a generally rectangular periphery at a bottom level,
but that does not alter the fact that another shape of the
periphery is possible as well. When the nozzle device is
equipped with side light-emitting sources arranged at op-
posite sides of the nozzle device, it is possible to illumi-
nate areas of the surface to be cleaned which are at the
sides of the nozzle device. When, additionally or alter-
natively, the nozzle device is equipped with a front light-
emitting source, it is possible to illuminate an area of the
surface to be cleaned which is at the front of the nozzle
device. The invention covers an option of varying at least
one parameter of the front light-emitting source in relation
to actual circumstances of a cleaning action, which does
not alter the fact that it may be practical to simply realize
effective light output from the front light-emitting source
of a predetermined nature throughout a cleaning action.
[0017] In a situation in which the controlling arrange-
ment of the nozzle device is configured to vary power
supply to each one of the side light-emitting sources such
that the light-emitting source is only put to an activated
state when the side of the nozzle device where the light-
emitting source is arranged is close to an obstacle, it is
to be expected that during a cleaning action of a floor,
both side light-emitting sources will mostly be in the de-
activated state. Only when the nozzle device is moved
alongside an obstacle such as a wall/plinth, one of the
side light-emitting sources is put to an activated state,
while the other of the side light-emitting sources is kept
in the deactivated state unless the side of the nozzle de-
vice where that other of the side light-emitting sources is
located also happens to be close to an obstacle, which
may occur when the nozzle device is moved between a
wall/plinth and a piece of furniture which is positioned
close to the wall/plinth, for example.

[0018] Especially when the invention involves side il-
lumination from the nozzle device, it is practical if the
nozzle device is actually capable of picking up dirt from
floor areas at the side of the nozzle device. In general, it
is practical if at each of the sides of the nozzle device
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which are configured to be at a side position during a
cleaning action, the nozzle device comprises atleast one
opening providing access from an exterior to an interior
of the nozzle device so as to allow the nozzle device to
receive dirt as may be present on the surface to be
cleaned near the sides of the nozzle device.

[0019] It may be advantageous if the at least one light-
emitting source comprises at least one LED. In an exam-
ple in which a front light-emitting source comprising four
LEDs is normally involved in the design of the nozzle
device and two side light-emitting sources each compris-
ing one LED are added to the design, it is found that if
the side light-emitting sources would be operated all the
time during a cleaning action without any restrictions, this
would involve a continuous 50% increase of consumption
of power used for illumination compared to a situation in
which only the front light-emitting source would continu-
ally be operated. If power supply to the side light-emitting
sources is varied between zero as a default and a func-
tional value when a side where a side light-emitting
source is arranged is in the vicinity of an obstacle, the
resulting customized use of the side light-emitting sourc-
es only involves a 25% increase of consumption of power
used for illumination during limited periods of time during
a cleaning action, and, in extraordinary cases, possibly
also a 50% increase of consumption of power used for
illumination during one or more limited periods of time
during the cleaning action. Apart from that, there is no
increase of consumption of power at all.

[0020] It may be so that the nozzle device comprises
a battery configured to supply electric energy, wherein
the at least one light-emitting source is powered by the
battery. It is also possible that the nozzle device is con-
figured to electrically connect to a battery located in a
body of a cordless cleaning appliance. The invention is
really useful in the field of battery-operated cleaning ap-
pliances, which does not alter the fact that energy supply
through a battery is not an essential aspect of the inven-
tion. Thus, the nozzle device may be used as part of a
cordless cleaning appliance, but this is not necessary.
When a battery is used, it is practical of the battery is of
the rechargeable type. Further practical options covered
by the invention include

- an option of having a design of the nozzle device in
which the nozzle device comprises a vacuum ar-
rangement configured to enable the nozzle device
to subject the surface to be cleaned to a vacuum
cleaning action, and

- an option of having a design of the nozzle device in
which the at least one light-emitting source is inte-
grated in a housing of the nozzle device.

[0021] The above-described and other aspects of the
invention will be apparent from and elucidated with ref-
erence to the following detailed description of a practical
embodiment of a nozzle device which is equipped with
front and side light-emitting sources.



7 EP 3 942 988 A1 8

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The invention will now be explained in greater
detail with reference to the figures, in which equal or sim-
ilar parts are indicated by the same reference signs, and
in which:

Figure 1 diagrammatically shows a perspective view
of a nozzle device according to a first embodiment
of the invention, which nozzle device comprises a
front light-emitting source and two side light-emitting
sources,

Figure 2 illustrates aspects of the way in which the
effective light output from the side light-emitting
sources is controlled during operation of the nozzle
device,

Figures 3 and 4 diagrammatically show a perspec-
tive view of a nozzle device according to a second
embodiment of the invention, which nozzle device
comprises a front light-emitting source, two side
light-emitting sources and a coverage arrangement
of the side light-emitting sources, wherein figures 3
and 4 illustrate different positions of a coverage el-
ement included in the coverage arrangement.

DETAILED DESCRIPTION OF EMBODIMENTS

[0023] Figures 1 and 2 relate to a nozzle device 1 ac-
cording to a first embodiment of the invention. The nozzle
device 1 as shown is suitable to be used as a part of a
vacuum cleaner, i.e. a cleaning appliance which gener-
ates a suction force to create a partial vacuum for sucking
up dirtfrom a surface 100 to be cleaned. During avacuum
cleaning action, the nozzle device 1 is moved over the
surface 100 to be cleaned so as to achieve that various
areas of the surface 100 are subjected to the vacuum
cleaning action until the entire surface 100 is covered.
An example of a surface 100 to be cleaned is a floor.
Examples of dirtinclude dust, particles, fibers, hairs, dirty
liquid, etc. The nozzle device 1 has a nozzle outlet 11
which is connectable to a dirt collecting position in the
vacuum cleaner through a tube, a hose or the like. It is
practical if the nozzle device 1 is removably arranged in
the vacuum cleaner, but this is not essential in the frame-
work of the invention.

[0024] In order to enable a user to have a clear sight
on floor areas towards which the nozzle device 1 is
moved during a vacuum cleaning action, i.e. floor areas
at the front of the nozzle device 1, the nozzle device 1 is
equipped with a front light-emitting source 20 located at
the front of the nozzle device 1. In the shown example,
the front light-emitting source 20 comprises as much as
four LEDs 21, wherein the LEDs 21 are integrated in a
housing 12 of the nozzle device 1. By driving the front
light-emitting source 20 to emitlight throughout a vacuum
cleaning action, it is achieved that the user is enabled to
continuously check the extent to which the floor 100
needs cleaning in an area at a position in front of the
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nozzle device 1.

[0025] Further, the nozzle device 1 is equipped with
two side light-emitting sources 30, wherein the one 30a
of the two side light-emitting sources 30 is located at the
one side of the nozzle device 1 and the other 30b of the
two side light-emitting sources 30 is located at the other
side of the nozzle device 1, as can be seen in figure 2.
The side light-emitting sources 30 are configured to emit
light in a sideward direction relative to the nozzle device
1. In the shown example, each of the side light-emitting
sources 30 includes a single LED 31. The nozzle device
1 comprises a controlling arrangement 32 which serves
for controlling each of the side light-emitting sources 30
in such a way that the side light-emitting source 30 is
only activated when the side of the nozzle device 1 at
which the side light-emitting source 30 is arranged is
close to an obstacle 101 on the floor 100 such as a
wall/plinth, and is kept in a deactivated state the rest of
the time. According to a practical option, the controlling
arrangement 32 comprises proximity sensors 33 ar-
ranged on the nozzle device 1 at each of the sides of the
nozzle device 1, wherein each of the proximity sensors
33 is configured to detect an actual distance d between
a reference position on the nozzle device 1, which may
be the very position of the proximity sensor 33, and an
obstacle 101 as may be present in the vicinity of the re-
spective side, as is the case in the shown embodiment.
The respective side light-emitting source 30 is only acti-
vated during a period of time that the actual distance d
is equal to or smaller than a reference distance. Hence,
as long as the actual distance d is not equal to or smaller
than the reference distance, the side light-emitting source
30 is not put to an activated state. In this way, power
used for illumination is saved, which may especially be
beneficial when the power is supplied by a battery. In this
respect, itis noted that the nozzle device 1 may comprise
a battery for powering both the front light-emitting source
20 and the side light-emitting sources 30.

[0026] In figure 2, a detection range of the proximity
sensor 33 is diagrammatically depicted as a triangular
zone. The detection range may be cone-shaped, for ex-
ample. An electric connection between the proximity sen-
sor 33 and the side light-emitting source 30 is diagram-
matically depicted as a curved set of lines. Only when
the proximity sensor 33 detects an obstacle 101 at a dis-
tance d which is equal to or smaller than the reference
distance, the side light-emitting source 30 is caused to
be activated. Otherwise, the side light-emitting source 30
is kept in the deactivated state.

[0027] The nozzle device 1 is designed to suck up dirt
from the floor 100 at the front of the nozzle device 1. Also,
the nozzle device 1 comprises at least one opening 13
at each of the sides thereof, particularly an opening 13
for allowing the nozzle device 1 to suck up dirt from the
floor 100 at those sides. When the vacuum cleaner in-
cluding the nozzle device 1 is used to remove dirt from
a floor 100, the dirt is displaced from an exterior to an
interior of the nozzle device 1 and is transported to the
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dirt collecting position in the vacuum cleaner. The dirt is
picked up at the frontand at the sides of the nozzle device
1. The front light-emitting source 20 is continuously op-
erated to emit light in a forward direction relative to the
nozzle device 1, so that a user can continuously inspect
the presence of dirt on the floor 100. The side light-emit-
ting sources 30 are mostly kept in a deactivated state,
and a side light-emitting source 30 is only operated to
emit light in a sideward direction relative to the nozzle
device 1 in a situation in which the side at which the side
light-emitting source 30 is located is close to an obstacle
101. Thus, the user sees thatlight is continuously emitted
from the front of the nozzle device 1, and also that light
emission from a side of the nozzle device 1 starts when
the side comes within range of an obstacle 101 and is
terminated again as soon as the side has been moved
away from the obstacle 101 again along a certain dis-
tance. The light emitted from a side of the nozzle device
1 helps the user in assessing whether or not the area of
the floor 100 which is present between the side of the
nozzle device 1 and an obstacle 101, and which would
otherwise be dark, is clean to a sufficient extent.

[0028] Figures 3 and 4 relate to a nozzle device 2 ac-
cording to a second embodiment of the invention, which
resembles the nozzle device 1 according to the first em-
bodiment of the invention to a considerable extent.
Among other things, the nozzle device 2 according to the
second embodiment 2 also comprises a nozzle outlet 11,
a housing 12, a front light-emitting source 20, side light-
emitting sources 30 and a controlling arrangement 32
including proximity sensors 33 located at each of the
sides of the nozzle device 2. A difference between the
two nozzle devices 1, 2 is found in the way in which the
effective light output from the side light-emitting sources
30 is controlled during operation of the nozzle device 1,
2. As explained in the foregoing, in the nozzle device 1
according to the first embodiment of the invention, con-
trolling the effective light output from the side light-emit-
ting sources 30 is done through controlling each of the
side light-emitting sources 30 in such a way that the side
light-emitting source 30 is only activated when the side
of the nozzle device 1 at which the side light-emitting
source 30 is arranged is close to an obstacle 101 on the
floor 100, and is kept in a deactivated state the rest of
the time. The nozzle device 2 according to the second
embodiment of the invention is designed to enable vari-
ation of the effective light output from the side light-emit-
ting sources 30 as well, but this is done by varying an
extentto which the side light-emitting sources 30 are cov-
ered, as will become apparent from the following.
[0029] The nozzle device 2 according to the second
embodiment of the invention comprises a coverage ar-
rangement 34 configured to cover the light-emitting
sources 30 to a variable extent. The coverage arrange-
ment 34 comprises, at each of the sides of the nozzle
device 2, a movably arranged coverage element 35. In
the shown example, the coverage element 35 is made
of opaque material and is movable between a first posi-
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tion for fully exposing the respective side light-emitting
source 30 and a second position for fully covering the
respective side light-emitting source 30, wherein the sec-
ond position is the default position. Thus, the effective
light output from the side light-emitting source 30 can be
controlled on the basis of the fact that light shines freely
from the side light-emitting source 30 when the coverage
element 35 is in the first position and that light emitted
by the side light-emitting source 30 is blocked from reach-
ing the surroundings of the nozzle device 2 when the
coverage element 35 is in the second position.

[0030] The coverage arrangement 34 can be of any
suitable design. In the shown example, the two coverage
elements 35 included in the coverage arrangement 34
are generally shaped like strips. The coverage elements
35 can be arranged on the nozzle device 2 in any suitable
way. In the shown example, the coverage elements 35
are slidable in a horizontal direction, which does not alter
the fact that other possibilities are covered by the inven-
tion as well. Further, the coverage elements 35 do not
necessarily need to be made of opaque material. Accord-
ing to an alternative option, the coverage elements 35
may be made of colored transparent or semi-transparent
material. In such a case, the effective light output can be
varied between a reduced and possibly colored default
value and a higher value.

[0031] Inthe nozzle device 2 as shown, the position of
the coverage elements 35 is set by means of the control-
ling arrangement 32 including the proximity sensors 33.
As explained in the foregoing in respect of the nozzle
device 1 according to the first embodiment of the inven-
tion, each of the proximity sensors 33 is configured to
detect an actual distance between a reference position
on the nozzle device 2 and an obstacle 101 as may be
present in the vicinity of the respective side. The respec-
tive coverage element 35 is only put to the position for
fully exposing the respective side light-emitting source
30 during a period of time that the actual distance is equal
to or smaller than a reference distance. Hence, as long
as the actual distance is not equal to or smaller than the
reference distance, the coverage element 35 is kept in
the default position for fully covering the side light-emit-
ting source 30.

[0032] As already suggested in respect of the nozzle
device 1 according to the first embodiment of the inven-
tion, it may be so that the front light-emitting source 20
is continuously operated to emit light in a forward direc-
tion relative to the nozzle device 2, so that a user can
continuously inspect the presence of dirt on the floor 100.
The light emitted by the side light-emitting sources 30 is
mostly blocked by the coverage elements 35, and a side
light-emitting source 30 is only fully exposed in a situation
in which the side at which the side light-emitting source
30 is located is close to an obstacle 101. Thus, the user
sees that light is continuously emitted from the front of
the nozzle device 2, and also that light starts to shine
from a side of the nozzle device 2 when the side comes
within range of an obstacle 101 and is hidden again as
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soon as the side has been moved away from the obstacle
101 again along a certain distance.

[0033] Itis to be noted that itis possible to have a com-
bination of the effective light output controlling methods
of the nozzle device 1 according to the first embodiment
of the invention and the nozzle device 2 according to the
second embodiment of the invention. In such a case,
each of the side-emitting light sources 30 is operated at
a lower power level or totally shut off and also fully cov-
ered by the coverage element 35 as a default and only
operated at a higher power level and fully exposed when
the side where the side light-emitting source 30 is ar-
ranged is in the vicinity ofan obstacle 101 on the floor 100.
[0034] It will be clear to a person skilled in the art that
the scope of the invention is not limited to the examples
discussed in the foregoing, but that several amendments
and modifications thereof are possible without deviating
from the scope of the invention as defined in the attached
claims. It is intended that the invention be construed as
including all such amendments and modifications insofar
they come within the scope of the claims or the equiva-
lents thereof. While the invention has been illustrated and
described in detail in the figures and the description, such
illustration and description are to be considered illustra-
tive or exemplary only, and not restrictive. The invention
is not limited to the disclosed embodiments. The draw-
ings are schematic, wherein details which are not re-
quired for understanding the invention may have been
omitted, and not necessarily to scale.

[0035] Variations to the disclosed embodiments can
be understood and effected by a person skilled in the art
in practicing the claimed invention, from a study of the
figures, the description and the attached claims. In the
claims, the word "comprising" does not exclude other
steps or elements, and the indefinite article "a" or "an"
does not exclude a plurality. Any reference signs in the
claims should not be construed as limiting the scope of
the invention.

[0036] Elements and aspects discussed for or in rela-
tion with a particular embodiment may be suitably com-
bined with elements and aspects of other embodiments,
unless explicitly stated otherwise. Thus, the mere fact
that certain measures are recited in mutually different
dependent claims does not indicate that a combination
of these measures cannot be used to advantage.
[0037] The terms "comprise" and "include" as used in
this text will be understood by a person skilled in the art
as covering the term "consist of. Hence, the
term "comprise" or "include" may in respect of an em-
bodiment mean "consist of’, but may in another embod-
iment mean "contain/have/be equipped with at least the
defined species and optionally one or more other spe-
cies".

[0038] Notable aspects of the invention are summa-
rized as follows. A nozzle device 1, 2 is intended for use
in a cleaning appliance such as a vacuum cleaner, and
is configured to be moved over a surface 100 to be
cleaned. The nozzle device 1, 2 comprises at least one
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light-emitting source 20, 30 arranged at a side of the noz-
zle device 1, 2 and configured to emit light from the re-
spective side of the nozzle device 1, 2, and a controlling
arrangement 32 configured to vary at least one param-
eter of the at least one light-emitting source 20, 30 in
relation to actual circumstances of a cleaning action be-
tween a functional value and at least one default value
which is different from the functional value, and to set the
functional value of the parameter when the respective
side is in the vicinity of an obstacle 101 on the surface
100 to be cleaned.

[0039] According to a first practical example, the at
least one parameter of the at least one light-emitting
source 20, 30 includes power supply to the at least one
light-emitting source 20, 30. In such a case, it can be
achieved that power supply to the at least one light-emit-
ting source 20, 30 is normally at a relatively low default
value and is put to a higher functional value when the
respective side is in the vicinity of an obstacle 101 on the
surface 100 to be cleaned so that effective light output
is increased in that situation, possibly from no effective
light output at all as a default. According to a second
practical example, the at least one parameter of the at
least one light-emitting source 20, 30 includes an extent
to which the at least one light-emitting source 20, 30 is
covered. In such a case, it can be achieved that the at
least one light-emitting source 20, 30 is normally fully
covered and is at least partially exposed when the re-
spective side is in the vicinity of an obstacle 101 on the
surface 100 to be cleaned so that effective light output
is increased in that situation, possibly from no effective
light output at all as a default when an opaque coverage
element 35 is used.

Claims

1. Nozzle device (1, 2) configured to face a surface
(100) to be cleaned and to be moved over the surface
(100) during a cleaning action, the nozzle device (1,
2) comprising:

- at least one light-emitting source (20, 30) ar-
ranged at a side of the nozzle device (1, 2) and
configured to emit light from the respective side
of the nozzle device (1, 2), and

- a controlling arrangement (32) configured to
vary at least one parameter of the at least one
light-emitting source (20, 30) in relation to actual
circumstances of a cleaning action between a
functional value and at least one default value
which is different from the functional value, and
to setthe functional value of the parameter when
therespective side is in the vicinity of an obstacle
(101) on the surface (100) to be cleaned.

2. Nozzle device (1, 2) according to claim 1, wherein
the at least one parameter of the at least one light-
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emitting source (20, 30) includes power supply to
the at least one light-emitting source (20, 30), and
wherein the at least one default value of the power
supply is lower than the functional value of the power

supply.

Nozzle device (1, 2) according to claim 2, wherein a
default value of the power supply is zero and thereby
associated with a deactivated state of the at least
one light-emitting source (20, 30).

Nozzle device (1, 2) according to any of claims 1-3,
comprising a coverage arrangement (34) configured
to cover the at least one light-emitting source (20,
30) to a variable extent, wherein the at least one
parameter of the at least one light-emitting source
(20, 30) includes the extent to which the at least one
light-emitting source (20, 30) is covered by the cov-
erage arrangement (34).

Nozzle device (1, 2) according to claim 4, wherein
the coverage arrangement (34) comprises one of a
movably arranged coverage element (35) made of
opaque material and a movably arranged coverage
element (35) made of colored transparent or semi-
transparent material.

Nozzle device (1, 2) according to any of claims 1-5,
wherein the controlling arrangement (32) comprises
at least one actuation part which is accessible at the
outside of the nozzle device (1, 2), and wherein the
controlling arrangement (32) is configured to set the
functional value of the parameter when the actuation
part is contacted by an obstacle (101) on the surface
(100) to be cleaned.

Nozzle device (1, 2) according to any of claims 1-5,
wherein the controlling arrangement (32) is config-
ured to assess whether or not an obstacle (101) on
the surface (100) to be cleaned is present atan actual
distance (d) to a reference position on the nozzle
device (1, 2) at the respective side which is equal to
or smaller than a reference distance.

Nozzle device (1, 2) according to claim 7, wherein
the controlling arrangement (32) includes at least
one proximity sensor (33) configured to determine
the actual distance (d) through distance detection.

Nozzle device (1, 2) according to any of claims 1-8,
wherein the at least one light-emitting source (20,
30) is arranged at at least one of a side of the nozzle
device (1, 2) which is configured to be at a side po-
sition during a cleaning action and a side of the noz-
zle device (1, 2) which is configured to be at a front
position during a cleaning action.

10. Nozzle device (1, 2) according to any of claims 1-9,

10

15

20

25

30

35

40

45

50

55

1.

12.

13.

14.

15.

comprising a side light-emitting source (30a) ar-
ranged at a side of the nozzle device (1, 2) which is
configured to be at a side position during a cleaning
action, a side light-emitting source (30b) arranged
at a side of the nozzle device (1, 2) which is config-
uredtobe at an opposite side position during a clean-
ing action, and a front light-emitting source (20) ar-
ranged at a side of the nozzle device (1, 2) which is
configured to be at a front position during a cleaning
action, wherein the controlling arrangement (32) is
configured to vary at least one parameter of at least
each of the light-emitting sources (20, 30) in relation
to actual circumstances of a cleaning action inde-
pendently from the others of the light-emitting sourc-
es (20, 30).

Nozzle device (1, 2) according to any of claims 1-10,
wherein, at each of the sides of the nozzle device
(1, 2) which are configured to be at a side position
during a cleaning action, the nozzle device (1, 2)
comprises:

- atleastone opening (13) providing access from
an exterior to an interior of the nozzle device (1,
2) so as to allow the nozzle device (1, 2) to re-
ceive dirt as may be presenton the surface (100)
to be cleaned near the sides of the nozzle device
(1, 2).

Nozzle device (1, 2) according to any of claims 1-11,
comprising a battery configured to supply electric en-
ergy, wherein the at least one light-emitting source
(20, 30) is powered by the battery.

Nozzle device (1, 2) according to any of claims 1-12,
comprising a vacuum arrangement configured to en-
able the nozzle device (1, 2) to subject the surface
(100) to be cleaned to a vacuum cleaning action.

Nozzle device (1, 2) according to any of claims 1-13,
wherein the at least one light-emitting source (20,
30) comprises at least one LED (31).

Cordless cleaning appliance, comprising a nozzle
device (1, 2) according to any of claims 1-14.
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