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MOTION-SENSING AIR FRESHENER OP THE SPRAY-TYPE

The present invention relates to a device and method for spraying a fluid and particularly,
but not exclusively, for spraying fluids such as fragrances, deodorizing fluids and/or pest

control materials or the like.

The use of devices to spray fluids such as fragrances into the surrounding environment,
such as a room, are well known. For instance automatic spraying devices are generally
arranged to spray fluid at regular intervéls. Where known automatic air fresheners are
concerned, the routine spraying of fragrance can result in phenomenon calied fragrance
habituation. Habituation is a phenomenon where the benefit of further sprays of fragrance
can no Ibnger be appreciated by a user as they have become used to the presence of a

residual quantity of the fragrance.

A further drawback of known devices is that they are ill equipped to regulate their activity in

response to the surrounding environment.

~ It is an object of the present invention to address the above mentioned concerns and

disadvantages.

According to a first aspect of the present invention there is provided therefore a spraying
device comprising: ‘

a housing adapted to receive a container of fluid;

actuation means configured, in use, for periodic actuation of the container of fluid;

motion sensor means;

a controller in operable communication with said actuation means and said motion sensor
means;

wherein the actuation means is operable, in use, to actuate at a time interval of t;;

and wherein the motion sensor means is operable, in use, to detect motion in the vicinity of
the device and communicate any detection to the controller which causes the actuation
means to actuate; '

and wherein subsequent detection of motion by the motion sensor is communicated to the
controller which causes the actuation means to actuate at a time interval of t; after the

previous actuation;

“and wherein t, <t;.

Preferably the relationship between t, and t, is defined by the following formula:

t, = t4/x where x =1.1to 10
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More preferably x = 1.5 to 8, and most preferably x = 2 to 5, and ideally x = 2.

T, may have a range of 2-120 minutes, and preferably a range of 5-60 minutes, and most
preferably a range of 9-36 minutes. The device may be provided with a seléction of pre-
defined time intervals for t,. Alternatively, a user may be able to select any value of t, via
inputting such a value into the device by any suitable means, such as by a data entry means

or the like.

The device of the present invention may be advantageous because the device is adapted to

‘be responsive to the conditions of the environment surrounding it. In particular, when the

- device senses motion in the surrounding vicinity it is operable to increése the frequency at

which the actuation means actuates thus, in use, increases the q'uantity of fluid sprayed from

a container loaded into the device. The increase in the quantity of fluid sprayed may be

* capable of minimising or eradicating the habituation phenomenon.

Additionally, by virtue of the device only causing the actuation of the actuation means on
detection'o_f subsequent motion in accordance with ﬁme interval t,, the device may
advantageously possess a degree of self regulation to prevent the device, in use, from
spraying a fluid every time motion is detected. This may also prevent the environment

surrounding the device from becoming saturated with sprayed fluid.

The device may be operable such that only a maximum number of actuations by the
actuation means are permitted within a predefined time period. For instance, the
relationship between t; and t; defined by the formula:

t2 = ti/x , where x = 1.1 to 10, is further subject to the requirement that not more than
9 actuations may occur during a time interval equal to t;, and preferably not more than 7

actuations, and even more preferably not more than 4 actuations.

The motion sensor means may be operable such that after motion has been detected in the
surrounding vicinity, the device does is not operable for a period of time, and thus does not
consume any power. Preferably after the motion sensor means has detected motion it is not
operable for a period of time <t,. Even more preferably after the motion sensor rﬁeans has

detected motion it is not operable for a period of time <t,/2.

The motion sensor means may be provided in the form of at least one of: an infrared (IR)

sensor; a laser sensor; and a sound sensor.
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The IR senéor, which is preferably a passive IR sensor, may be operable to detect radiation
in the infrared spectrum, thus be capable of detecting the presence of a person or animal
within the vicinity of the device. The laser sensor may be operable to emit one or more laser
beams and be adapted to detect when an object breaks the one or more beams by moving
across the beam(s), thus indicating the presence of a person or an animal within the vicinity
of the device. The sound sensor may be operable to detect sound within the vicinity of the
device and, preferably, once the detected sound exceeds a predefined level this is indicative

of movement within the vicinity of the device.

The motion sensor means may be provided by at least two of: an infrared (IR) sensor; a
laser sensor; a sound sensor. Preferably the motion sensor means is provided by an

infrared (IR) sensor and a laser sensor and a sound sensor.

Motion within the vicinity of a device according to the present invention may be defined as
one or more ‘motion events’ within the vicinity of the device. The motion sensor means may
be operable to detect each motion event within the vicinity of the device and communicate
each event to the controller. Alternatively or additionally, the motion sensor means may only
communicate the detection of a motion event to the controller once a predefined number of
motion events have been detected. As a further alternative or additional arrangement, the
controller may only communicate with the actuation means to cause the actuation thereof
once a predefined number of motion events has been communicated to the controller by the

motion sensor means.

The number of predefined motion events that may be required in order to cause the
actuation of the actuation means may be fixed or may be selectable by a user. The
possibility for a user to select the number of predetermined motion events required to trigger
an actuation means may be advantageous as a user can modify the number based on the

location of the device and the user’s requirements of the device.

The controller may be provided as a discreet component of the device. Alternatively the
controller may be integral with or a part of the motion sensor means. As a further
alternative, the controller may be integral with or a part of the actuation means.

The housing is preferably shaped such that it is capable of substantially completely
surrounding a container of fluid. The housing preferably has an aperture to allow, in use, the
spraying of the fluid from the container therethrough. Preferably the motion sensor means is
located on the device in a position remote from the aperture. Even more preferably the

AY
motion sensor means is located on an upper portion of the device spaced away from and
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above the aperture. This latter arrangement of the motion sensor means may be
advantageous as being located above the aperture may prevent sprayed fluid erroneously
coming into contact with the sensor means, thus prevent the sensor means from becoming

clouded with fluid and less sensitive to detecting motion in the vicinity of the device.

The device may be operable in a normal mode or a detection mode; wherein in normal mode
the actuation means may be operable, in use, to actuate at the time interval of t; and
wherein in detection mode the motion sensor means may be operable, in use, to detect
motion in the vicinity of the device and communicate any detection to the controller which
causes the actuation means to actuate; and wherein subsequent detection of motion by the
motion sensor means may be communicated to the controller which causes the actuation

means to actuate at a time interval of t;; and wherein t, <t;.

The device may be switchable between the normal mode and the detection mode. The
device may be manually or automatically switchable between the normal mode and the
detection mode. Automatic switching between normal mode and detection mode may be
controlled by a timing mechanism and/or a sensor operably connected to the controller, such

as a light sensor and/or sound detection means.

. The incorporation of a timing mechanism to effect the switching of the device between a

normal mode and a detection mode may be advantageous as a user can select when the
detection mode may be operable, thus, providing a user with a greater level of control as to

'when the actuation frequency may be increased in response to motion being detected. This

level of control will also permit a user to conserve the power consumption of the device by
controlling the amount of time the device is in the detection mode, thus, controlling when the

motion sensor means may consume power.

Furthermore, the incorporation of a sensor to effect the switching of the device between a
normal mode and a detection mode may be advantageous as a user can allow the device to
automatically cause the switching between a normal mode and a detection mode providing a
user with a greater level of control as to when the actuation frequency may be increased in
response to motion being detected. For instance, a light sensor may be used to only allow
the switching when light is detected such that motion at night does not cause the actuation
of the actuation means. Whereas a sound detection means may permit the switching into
the detection mode only when sound is detected, thus, preventing the motion sensor means
from consuming power until sound is detected, the sound possibly being indicative of the

environment around the device being used.
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The device may be provided with an indicator wherein said indicator is operable to indicate
to a user what function the device is currently performing. The indicator may be operable to .

provide a visual indication and/or provide an audible indication.

Preferably the indicator is configured to provide a visual indication by emitting light from one

or more light sources, preferably one or more LEDs.

The one or more light sources may be adapted to emit a different colour of light to indicate
the current function the device is performing. Additionally or élternatively, the one or more

light sourcés may blink or flash to indicate the current function the device is performing.

AIternativeI>y or additionally, the device may be operable to visually indicate the function
currently being performed by the device via a screen. The screen may be an LCD screen
that is adapted to provide a message to a user, for instance such messages could include
*ON”, “SENSING”, “MOTION DETECTED”, “RESTING”, “NORMAL MODE", “DETECTION
MODE", “OFF”.

The device may be provided with a boost mechanism. The boost mechanism may be linked
to a user operated switch or button or the like. On operating the boost mechanism the
actuation means may actuate, and this actuation may occur regardless of the current mode
of operation of the device. In effect, the boost mechanism may provide the user with a

control to override the operation of the device for a single actuation.

The device may be power by mains-supplied electricity and/or be battery powered and/or be

powered by solar cells located on the device. Most preferably the device is battery powered.

The container of fluid for use with the device of the present invention is preferably an aerosol

can of fluid, and preferably a metered dose aerosol can of fluid.

According to a second aspect of the present invention there is provided therefore a method
of spraying a fluid from a fluid container, the method comprising the steps of:

loading a container of fluid into a device according to the first aspect of the present
invention; '

placing the device in an operational mode wherein the motion sensor means is capable of
detecting motion in the vicinity of the device;

and wherein, upon detection of motion by said motion sensor means, the controller causes
the actuation means to actuate thus causing the spraying of fluid from the container into the

environment surrounding the device.
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.When the device is first placed in an operational mode the controller may cause the

actuation means to actuate substantially immediately or after a short delay, say after 2-20
seconds, to cause a quantity of fluid to be sprayed. Should motion be detected immediately
after the fluid has been sprayed the controller may cause the actuation means to actuate

again with subsequent actuations taking place at the time interval t; as prescribed above.

" Alternatively the controller may, after the first actuation following being placed in an

operational mode and on being informed of detection of motion within the vicinity of the
device, delay causing the actuator to actuate until a predetermined interval of time t; has
elapsed. Once time period t3 has elapsed sdbsequent actuation following the detection of
motion would take place at a time interval of t; as prescribed above. Preferably the

predetermined interval of time t; = to/y , where y = 1.1 to 10.

According to a third aspect of the present invention there is provided therefore a kit of parts

for spraying a quantity of fluid, said kit comprising a device in accordance with the first

-aspect of the present invention, said device being adapted to operate in accordance with the

method according to the second aspect of the present invention, and further comprising a
container of fluid wherein said container is configured to be loadable into the housing of the

device.

Embodiments of the invention will now be described, by way of example only, with reference

to the following description and drawings in which:

Fig.1 illustrates a front elevation of the device with a front cover removed; and

Fig 2. illustrates a front elevation of the device with the front cover in place.

As shown in Fig. 1; the spraying device 10 comprises a housing 12 which supports a
platform 14. The platform 14, in turn, is shaped to support and retain a containér of fluid 26,
such as an aerosol of fluid, when the device is in use. The housing 12 also supports an
actuation means 18, a controller 22, a motion sensor means 24 and a power source which in
Fig. 1 is depicted as a pair of batteries 16, although more or less batteries may be used.

The device 10 is illustrated with a container of fluid 26 loaded therein and, specifically, Fig. 1
is depicted with an aerosol of fluid loaded therein. The fluid is sprayed from the can an arm
20 connected to the actuation means 18 being moved in a downward direction and into
contact with a spray head 28 of the aerosol. The movement of the arm 20 continues until the

spray head is depressed and the valve within the aerosol is opened, thus, causing a quantity
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of fluid to be sprayed therefrom. ’ Preferably the device 10 has a metered dose aerosol
loaded therein. A metered dose aerosol being advantageous as a single depréssion of the
spray head will release a predefined quantity of fluid from the aerosol regardless of the
duration of time the spray head is depressed. However, a non-metered dose aerosol may

be used in the device 10 as could a ndn-pressuriéed container possessing a pump .

mechanism to spray the fluid therefrom.

Alternatively, the actuation means 18 could take the form of a valve system, such as a
solenoid valve system. Such a solenoid valve system may work togéther with a pressurised
aerosol engaged therewith. Rather than initiate actuation by movement, the solenoid valve

would be energised to initiate the release of a quantity of fluid from the aerosol.

Regardless of the specific' form of the actuation means 18, the mode of operation of the

device and the inter-relation of the components will now be explained in detail.

The device 10 must first be placed in an operational mode. There will be a user-activated
switch (not shown) to permit the device to be switched into the operational mode. The
device 10 will draw power from the power source which may be mains electric power and/or

solar cells mounted on the device, but is depicied in Fig. 1 as a pair of batteries 16.

Initiating the operational mode will cause the immediate spraying of fluid, as described
above. Thereafter further sprays of fluid will periodically occur at time intervals of t;. A user

controlled switch (not shown) may be provided to allow a user to adjust the value of t;.

However, the motion sensor means 24 may also draw power from the batteries 16, either
constantly or periodically, in order to sense for movemént in the vicinity of the device 10. If
the motion sensor means 24 senses movement it is operable to communicate this
information to the controller 22. Once the controller 22 has received this information it is
operable to instruct the actuation means 18 to actuate again, thus causing a further spray of
fluid. Subsequent detection of motion by the motion sensor means 24 may also be
communicated to the controller which will cause the actuation means to actuate at a time

interval of t; after the previbus actuation, subject to t, <t;.

When the device is first placed in an operational mode the controller 22 may cause the
actuation means 18 to actuate substantially immediately-or after a short delay, say after 2-20
seconds, to cause a quantity of fluid to be sprayed. Should motion be detected immediately
after the fluid has been sprayed the controller 22 may cause the actuation means 18 to

actuate again with subsequént actuations taking place at the time interval t,.
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Alternatively the controller 22 may, after the first actuation following being placed in an
operational mode and on being informed of detection of motion within the vicinity of the
device, delay causing the actuator 18 to actuate until a predetermined interval of time t; has

elapsed. Once time period t; has elapsed subsequent actuation following the detection of

" motion would take place at a time interval of t,.

The device 10 may be switchable between a normal mode and a detection mode, a user

controllable switch (not shown) may be provided. In this embodiment the normal mode of
operation permits the actuator 18 to actuate at the routine time interval of t;. When the
device is switched into detection mode however, tpe motion sensor means 24 may be
operable to detect motion in the vicinity of the device. Should motion be detected, this
information is communicated to the controller 22 which causes the actuation means 28 to
actuate. Whilst the device remains in detection mode subsequent detection of motion by the
motion sensor means 24 is communicated to the controller 22 which causes the actuation

means 18 to actuate at a time interval of t,, wherein t, <t,.

The device may be automatically sWitchabIe between the normal mode and the detection
mode. Such automatic switching may be controlled by a timing mechanism and/or a sensor
operably connected to the controller, such as a light sensor and/or sound detection means.
The automatic switching may permit the device to consume less power by only permitting
the device to operate in the detection mode of a limited period of time, thus conserving the
power consumed by the motion sensor means 24. Such conservation of power being

particularly useful where the device is power by batteries 16 and or solar cell(s).

Turning to Fig. 2, the housing may be shaped such that it is capable of substantially
completely surrounding a container of fluid 26. The front cover of the housing is illustrated
and it can be seen that the front cover includes an aperture 30 therethrough which is in
registration' with the spray head 28 of the container 26. When the actuation means 18 cause
the spraying of the fluid, the fluid exits the housing through the aperture 30 into the

environment surrounding the device 10.

The motion sensor means 24 has a lens cover 32, which protrudes from the front of the
device 10 to ensure a wide field of view. This may be advantageous where the motion
sensor means is a passive infra-red sénsor, such as a Panasonic PIR MP motion sensor
AMN1 (as manufactured by Panasonic), since the motion would not need io be directly in

front of the sensor means to be detected. Similarly, where the motion sensor means 24 is
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additionally or alternatively provided as a laser sensor or a flickering light sensor, this will

also afford such sensors a wide field of view.

The lens 32 is located on, or protrudes through, an upper portion of the front cover of the
housing in a position remote from the aperture 30. This ensures that the lens 32 is spaced
away from and above the aperture which may prevent sprayed fluid erroneously coming into.
contact with the lens 32, thus preventing the lens 32 from becoming clouded with fluid over

time.

Similarly, where the motion sensor means 24 incorporates, or comprises solely, a sound
sensor, a port or aperture or microphone for receiving audio may also be positioned on an
upper portion of the front‘ cover of the housing in a position remote from the aperture 30 to
prevent the sensor from coming into contact with sprayed fluid which may impair the sensing

properties of said sensor.

Fig. 2 further illustrates an indicator 34 which is provided in the form of two LEDs. The LEDs
may be operable to provide a visual indication of the function currently being performed by

‘the device. For instance, one LED could indicate when the device is in an operational mode

and the other LED could indicate when motion has bee detected.

The indicator 34 may also be provided with an audio component (not shown) wherein this
component is capable of giving an audible alert when a particular function is being

performed and/or motion has been detected or the like.

Alternatively or additionally, the indicator 34 may be provided with an LCD screen (not
shown) where the screen is adapted to provide a message to a user indicating the current
functioning of the device 10. For instance such messages could include “ON”, “SENSING”,
“MOTION DETECTED”, “RESTING”, “NORMAL. MODE", “DETECTION MODE”, “OFF”.

All of the features disclosed in this specification (including any accompanying claims,
abstract and drawings), and/or all of the steps of any method or process so disclosed, may
be combined in any combination, except combinations where at least some of such features

and/or steps are mutually exclusive.

Each feature disclosed in this specification (including any accompanying claims, abstract
and drawings) may be replaced by alternative features serving the same, equivalent or
similar purpose, unless expressly stated otherwise. Thus, unless expressly stated

otherwise, each feature disclosed is one example only of a generic series of equivalent or
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similar features. Furthermore, the invention is not restricted to the details of the foregoing
embodiment(s). The invention extends to any novel one, or any novel combination, of the
features disclosed in this specification (including any accompanying claims, abstract and
drawings), or to any novel one, or any novel combination, of the steps of any method or

5  process so disclosed.
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Claims

1. A sprayfng device comprising:

a housing adapted to receive a container of fluid;

actuation means configured, in use, for periodic actuation of the container of fluid;

motion sensor means;

a controller in operable communication with said actuation means and said motion sensor
means;

wherein the actuation means is operable, in use, to actuate at a time interval of t;;

and wherein the motion sensor means is operable, in use, to detect motion in the vicinity of
the device and communicate any detection to the controller which causes the actuation
meané to actuate;

and wherein subsequent detection of motion by the motion sensor is communicated to the
controller which causes the actuation means to actuate at a time interval of t, after the
previous actuation;

and wherein t, <t.

2. A spraying device according to claim 1, wherein the relationship between t, and t; is

defined by the following formula: t; = t4/x , where x = 1.1 to 10

3. A spraying device according to claim 1, wherein the relationship between t; and t; is

defined by the following formula: t, = t/x , where x = 1.5to 8.

4. A spraying device aécording to claim 1, wherein the relationship between t; and t; is

defined by the following formula: t; = t;/x , where x = 2 to 5, and preferably x = 2.

5. A spraying device according to any preceding claim, wherein the device is operable
to not exceed a maximum number of actuations by the actuation means during a time

interval equal to t,.

6. A spraying device according to any preceding claim, wherein after motion has been
detected in the surrounding vicinity the device does is not operable for a period of time,

preferably for a period of time <t,, and even more preferably for a period of time <t,/2.
7. A spraying device according to any preceding claim, wherein the motion sensor

means is provided in the form of at least one of: an infrared (IR) sensor; a laser sensor; a

sound sensor.

11
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8. A spraying device according to any of claims 1-6, wherein the motion sensor means

is provided by at least two of: an infrared (IR) sensor; a laser sensor; a sound sensor.

9. A spraying device according to any of claims 1-6, wherein the motion sensor means

is provided by a combination of an infrared (IR) sensor, a laser sensor and a sound sensor.

10. A spraying device according to any preceding claim, whereih the motion sensor
means is operable to detect each motion event within the vicinity of the device and.

communicate each event to the controller.

1. A spraying device according to any of claims 1-9, wherein the motion sensor means
only communicates the detection of a motion event to the controller once a predefined

number of motion events have been detected.

12. A spraying device according to any of claims 1-19, wherein the controller only
communicates with the actuation means to cause the actuation thereof once a predefined
number of motion events has been communicated to the controller by the motion sensor

means.

13. A spraying device according to any preceding claim, wherein the motion sensor
means is located on the device in a position remote from an aperture in the housing of the

device through which, in use, fluid is sprayed.

14, A spraying device dccording to any preceding claim, wherein the motion sensor
means is located on an upper portion of the device spaced away from and above an .

aperture in the housing of the device through which, in use, fluid is sprayed.

15. A spraying device according to any preceding claim, wherein the device is operable
in a normal mode or a detection mode; wherein in normal mode the actuation means is |
operable, in use, to actuate at the time interval of t1 and wherein in detection mode the
motion sensor means is operable, in use, to detect motion in the vicinity of the device and -
communicate any detection to the controller which causes the actuation means to actuate;
and wherein subsequent detection of motion by the motion sensor means is communicated
to the controller which causes the actuation means to actuate at a time interval of t,; and

whereih t, <ty

16. A spraying device according to claim 15, wherein the device is switchable between

the normal mode and the detection mode.

12
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17. A spraying device according to claim 16, wherein the device is automatically

switchable between the normal mode and the detection mode.

18. A spraying device according to claim 17, wherein automatic switching between the
normal mode and detection mode is controlled by a timing mechanism and/or a sensor

operably connected to the controller.

19. A spraying device according to any preceding claim, wherein the device is provided
with an indicator wherein said indicator is operable to indicate to a user what function the

device is currently performing.

20. A spraying device according to claim 19, wherein the indicator is operable to provide

a visual indication and/or provide an audible indication.

21. A spraying device according to any preceding claim, wherein the device is provided

with a boost mechanism.

22. A method of spraying a fluid from a fluid container, the method comprising the steps
of: '

loading a container of fluid into a device according to any preceding claim;

placing the device in an operational mode wherein the motion sensor means is capable of
detecting motion in the vicinity of the device;

and wherein, upon detection of motion by said motion sensor means, the coﬁtroller causes
the actuation means to actuate thus causing the spraying of fluid from the container into the .

environment surrounding the device.

23. A kit of parts for spraying a quantity of fluid, said kit comprising a device in
accordance with any of claims 1-21, said device being adapted to operate in accordance
with the method of claim 22, and further comprising a container of fluid wherein said

container is configured to be loadable into the housing of the device.
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