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Devices and Methods for Emanating Liguids

Field of the Invention

The present invention relates to devices and methods for improved airborne delivery of liquids containing
one or more active materials wherein the active material comprises at least one of: a fragrance; an

insecticide; a fungicide; a pesticide; a sanitising material; and/or a pharmaceutical.

Background
Liquids, and commonly volatile liquids, containing one or more active materials wherein the active

material comprises at least one of: a fragrance; an insecticide; a fungicide; a pesticide; a sanitising
material; and/or a pharmaceutical are delivered within the domestic environment via a variety of
mechanisms. Devices are available with heaters disposed therein to increase the rate of emanation from
a surface saturated with the liquid, such a surface could be a wick saturated with a fragranced liquid and
the heater is located adjacent the wick surface and nearby a chimney to heat the liquid on the wick
surface and cause it to more readily evaporate and disseminate into the surrounding environment through

the chimney.

Alternatively such liquids can be loaded into an aerosol canister wherein the canister holds the liquid
under pressure and when a valve is opened the liquid is forced out. The liquid is provided with a
propellant which evaporates inside the canister to maintain an even pressure and, outside the canister,
assist with the mechanical break up of the liquid by evaporating rapidly. Suitable propellants include

volatile hydrocarbons such as propane, butane or isobutane.

Aerosols generally provide a satisfactory spray performance but since they require manual operation by a

user, they are not considered to be particularly convenient for routine use.

Automatic aerosol activation devices exist for operation with metered dose aerosols containing a single
phase liquid and propellant mixture. These devices are operable to periodically actuate the aerosol to

cause a dose of the liquid to be sprayed.

Whilst the automation of the aerosol spraying devices overcomes the problem of manual operation of an
aerosol canister, the use of aerosols containing such propellants is becoming increasingly less desirable
since these volatile hydrocarbons carry the disadvantage of being flammable, the rising cost of oil is
rendering them increasingly expensive and they also carry the further disadvantage of being an

atmospheric source of carbon which is deemed to not be environmentally sensitive.
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There are other known emanation devices using alternative emanation methodologies such as

nebulisation techniques using a piezo-actuated apparatus for instance.

All of the known emanation devices and methodologies of emanation possess advantages and
disadvantages with respect to each other that will be appreciated by a person skilled in the art as well as
the ultimate end user. However, invariably the consumer is faced with a dilemma when purchasing any
particular emanation device as the emanation method employed by the emanation device under
consideration is not the only factor the consumer must also consider, the consumer must also consider
the availability and range of refills of liquids to be used with said device. In the field of air freshening in
particular where the range of fragrances the consumer can select for use with the device is a key point of
purchase consideration for the consumer, a small range of fragrances and/or fear that the refill range may
not be supported in the long term may affect the consumer’s true freedom of choice. The present

invention addresses this and other problems.

Summary of Invention

According a first aspect of the present invention there is provided therefore a universal refill of liquid
containing one or more active materials wherein the refill comprises:

a housing;

at least one reservoir in the housing for holding the liquid;

at least one aperture in the housing wherein the or each aperture is closed by a valve system comprising
at least two valves wherein at least one of said valve(s) is configured to be automatically resealable when

not being held open and at least one of said valves is provided in the form of an annular ring valve.

According a second aspect of the present invention there is provided therefore a universal refill containing
a liquid for use with at least two different types of emanation device;

wherein the universal refill comprises:

a housing;

at least one reservoir in the housing for holding the liquid;

at least one aperture in the housing wherein the or each aperture is closed by a valve system comprising

at least two valves wherein at least one of said valve(s) is configured to be automatically resealable when
not being held open and at least one of said valves is provided in the form of an annular ring valve;

and wherein each type of device emanates the liquid from the universal refill via a different mechanism to
each other type of emanation device and wherein said at least two different types of emanation device

each comprise a chassis configured to receive and releasably retain the universal refill.
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According to a third aspect of the present invention there is provided a liquid dispensing system
comprising a universal refill of liquid and an emanation device; wherein the refill comprises:

a housing;

at least one reservoir in the housing for holding the liquid;

at least one aperture in the housing wherein the or each aperture is closed by a valve system comprising
at least two valves wherein at least one of said valve(s) is configured to be automatically resealable when
not being held open and at least one of said valves is provided in the form of an annular ring valve;

and wherein the emanation device is selected from: an emanation device configured to spray the liquid;
an emanation device configured to evaporate the liquid by electrically powered means; an emanation
device configured to evaporate the liquid by passive, non-electrically powered means; an emanation
device configured to emanate the liquid by two or more of spraying the liquid, evaporating the liquid by
electrically powered means and/or evaporating the liquid by passive, non-electrically powered means;
characterised in that each emanation device is provided with a chassis configured to receive and
releasably retain the universal refill and the universal refill is operationally compatible with each

emanation device.

According to a fourth aspect of the present invention there is provided a liquid dispensing system
comprising a universal refill of liquid and an emanation device; wherein the refill comprises:

a housing;

at least one reservoir in the housing for holding the liquid;

at least one aperture in the housing wherein the or each aperture is closed by a valve system comprising
at least two valves wherein at least one of said valve(s) is configured to be automatically resealable when
not being held open and at least one of said valves is provided in the form of an annular ring valve;

and wherein the emanation device is selected from: an emanation device configured to extract the liquid
from the refill by pumping the liquid therefrom; an emanation device configured to extract the liquid from
the refill by blowing the liquid therefrom; an emanation device configured to extract the liquid from the
refill by wicking the liquid therefrom; an emanation device configured to extract the liquid from the refill by
capillary action therefrom; an emanation device configured to extract the liquid from the refill by a gravity
feed therefrom; an emanation device configured to extract the liquid from the refill by two or more ways
selected from pumping, blowing, wicking, capillary action and/or gravity feed therefrom;

characterised in that each emanation device is provided with a chassis configured to receive and
releasably retain the universal refill and the universal refill is operationally compatible with each

emanation device.

Within the context of the present invention the term “operationally compatible” is to be understood to
require that the refill can be received within the chassis of an emanation device and permit the device to

extract the liquid from the refill and emanate same into the surrounding environment.
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According to a fifth aspect of the present invention there is provided a liquid dispensing device for use
with a universal refill of liquid and an emanation device; wherein the refill comprises:

a housing;

at least one reservoir in the housing for holding the liquid;

at least one aperture in the housing wherein the or each aperture is closed by a valve system comprising
at least two valves wherein at least one of said valve(s) is configured to be automatically resealable when
not being held open and at least one of said valves is provided in the form of an annular ring valve;
wherein the emanation device is selected from: an emanation device configured to extract the liquid from
the refill by pumping the liquid therefrom; an emanation device configured to extract the liquid from the
refill by blowing the liquid therefrom; an emanation device configured to extract the liquid from the refill by
wicking the liquid therefrom; an emanation device configured to extract the liquid from the refill by
capillary action therefrom; an emanation device configured to extract the liquid from the refill by a gravity
feed therefrom; an emanation device configured to extract the liquid from the refill by two or more ways
selected from pumping, blowing, wicking, capillary action and/or gravity feed therefrom;

characterised in that each emanation device is provided with a chassis configured to receive and

releasably retain the universal refill.

Preferably the universal refill is provided with securing means which are configured, in use, to cooperate
with the chassis and/or the emanation device to permit secure engagement therewith. Preferably the

securing means form a part of the external surface of the housing.

The automatically resealable valve(s) may be provided by a self-sealing liquid-tight valve, such as a
rubber, rubberised, silicone slit or cross valve or the like, wherein the valve tends toward a closed position
when not being held open. Alternatively or additionally the automatically resealable valve(s) may be
provided by a sealing means biased into a closed position by a deformable biasing means such as a

spring means or the like.

The valve(s) provided as an annular ring are preferably an open ring that is not able to prevent fluid flow
therethrough. Preferably the annular ring is supported on a flexible annular skirt. The opening in the
annular ring is preferably provided with a diameter of between 0.1 — 20.0mm, and more preferably with a
diameter of between 3.0 — 15.0mm, and even more preferably with a diameter of between 4.0 — 10.0mm,
and most preferably with a diameter of between 5.0 — 7.0mm. Whilst the annular ring is preferably
provided in a circular shape other shapes may be permissible providing the shape is capable of
performing the sealing function required of it, such shapes include substantially circular shapes, oval

shapes, diamond shapes and such like.
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The automatically resealable valve(s) and the annular ring valve(s) are preferably provided substantially
adjacent to each other. Preferably the automatically resealable valve(s) is a downstream valve (i.e. the
valve closest to the reservoir) and the annular ring valve(s) is an upstream valve. In one preferred
embodiment the downstream valve and the upstream valve are formed as separate pieces that are held
adjacent but spaced apart from each other. In a most preferred embodiment however the downstream

valve and the upstream valve are formed as a one piece component.

In a most preferred embodiment the refill is provided with a single aperture closed by a valve system
comprising two valves wherein one of said valves is configured to be automatically resealable when not

being held open and the other of said valves is provided in the form of an annular ring valve.

In this preferred arrangement the downstream valve is operable to prevent any liquid within the refill from
escaping until the downstream valve is opened and the upstream valve is operable to sealingly engage
with liquid extraction means that are part of the emanation device which enter the refill to open a liquid
pathway from the refill into the device. In this arrangement the downstream and upstream valves
cooperate in that the downstream valve does not need to be optimised to seal against the liquid extraction
means that open the valve as the upstream valve can be configured to undertake that task and, vice
versa, the upstream valve need not be optimised to form a liquid-tight seal as the downstream seal can
be optimised for that task. Furthermore, the open appearance of the upstream valve provides a user with
a visual cue to aim either the liquid extraction means from the emanation device or use as a guide when

loading the refill onto said means.

Preferably the universal refill is provided with one or more diptubes therein.

The universal refill is preferably formed with a housing of rigid or substantially rigid material. Such an
arrangement may be advantageous as differing forms of extraction of liquid therefrom may put different
strains and pressures on the refill and by providing the housing of the refill in a rigid or substantially rigid
material, the refill may be better able to resist those differing strains and pressures to deliver uniform

and/or predictable characteristics.

The refill housing is preferably shaped such that a user may only able to engage the refill with a chassis
in a single orientation. For instance, if the refill was generally cylindrical with the valve system(s) being
provided on the circular end of the cylinder, a user could load the circular end into the chassis in various
orientations which may prevent ease of engagement of the refill therein, whereas if the face of the refill
containing the valve system(s) was, for instance, rhomboidal then the user would be presented with only

a single option for orienting the refill in the chassis.
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Alternatively, the refill housing may be shaped such that a user may ostensibly be presented with more
than one orientation in which they could engage the refill with a chassis and in this arrangement the
chassis is preferably provided with guide means which cooperate with features of the refill housing to
ensure that the refill can only be engaged with the chassis in a single orientation such that efforts by the

user to incorrectly load the refill in the chassis will be resisted thereby.

The universal refill is preferably provided with a single reservoir. The presence of a diptube may be
advantageous as this may better optimise the ability of the universal refill to operate in a number of
different orientations when engaged with the chassis of an emanation device. The diptube may be
connected to the valve system or may be held adjacent to the valve system by mounting fixed within the

refill.

The reservoir(s) may be provided in the form of a flexible bag which is capable of collapsing inwardly as

liquid is extracted therefrom.

The refill may be provided with one or more vent holes in the refill housing which are formed to permit air
to enter the reservoir(s) when liquid is removed therefrom but not to permit the liquid to escape
therethrough. The vent hole(s) may be covered with a gas permeable membrane. Alternatively the vent
hole(s) may be covered with an automatically resealable means which engages with a seal opening
means of the chassis. Preferably however, the vent hole(s) are preferably sized such that the liquid may
not escape therefrom or that the rate of escape would be sufficiently low as to not be relevant for the safe

operation of the refill in an emanation device.

The refill housing is preferably provided with a section thereof adjacent the reservoir(s) that is
substantially transparent to permit a user to easily determine what type of liquid is held therein and/or the

level of said liquid.

The chassis may be formed as a separate component to the emanation device and may be mounted on
or in the device to receive and releasably retain the universal refill. Alternatively or additionally, the
chassis may be formed in an exterior surface of the emanation device (such as a device housing).
Alternatively or additionally the chassis may be formed within the interior of the device and a suitably
shaped aperture is provided to permit access to the interior of the housing by the universal refill.
Alternatively or additionally the chassis may be formed within the interior of the device and the device is
provided with a door which may be opened to permit access to the interior of the housing by the universal

refill.
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Where the emanation device is to pump the liquid from the reservoir(s) of the universal refill the
emanation device may be provided with one or more liquid conduits that are connected at one end to a
pumping means housed within the device and open at the other end to contact the liquid. The liquid
conduit(s) are preferably sized to extend through the, or each, valve system in the universal refill and into
the reservoir(s) therewithin when the refill is engaged with the chassis. In use, the pump may be
operable via conventional pumping mechanisms to create negative pressure within the liquid conduit(s) in
order to draw the liquid into the conduit(s) and transport same toward the pump. Once the liquid is in the
device it may be emanated therefrom in any of a number of convention mechanisms, for instance the
pumped liquid may be transported to an open emanation plate in combination with a heater to promote

evaporation of the liquid, or the liquid may be transported to a nebuliser and it is atomised thereby, etc.

Where the emanation device is to blow the liquid from the reservoir(s) of the universal refill the emanation
device may be provided with one or more blown air conduits that are connected at one end to a blowing
means housed within the device and open at the other end to permit blown air to exit therefrom and with
one or more liquid conduits that are open at one end to contact the liquid and connected to the device at
the other end. The blown air conduit(s) are preferably sized to enter through one valve system of the
universal refill and the liquid conduit(s) are preferably sized to extend through one or more of alternate
valve systems in the refill (i.e.- the blown air conduit(s) and the liquid conduit(s) do not use the same
valve system) and wherein both types of conduits extend into the reservoir(s) within the refill when said
refill is engaged with the chassis. In use, the blowing means may be operable to blow air along the blown
air conduit and into the reservoir(s) in order to pressurise the head space (i.e. — the head space is the
space within the reservoir(s) not taken up by the liquid) and, when required by the device, force liquid into
the liquid conduit(s) and toward the device. liquid transported along the liquid conduit(s) may be
emanated therefrom in any of a number of convention mechanisms, for instance the liquid may be
sprayed directly from the device under the force of said transportation and/or in combination with
additional blown air from the blowing means, the liquid may be transported to a nebuliser and for it to be

atomised thereby, etc.

Alternatively, where the universal refill is provided with a single aperture and single valve system, the
blown air conduit and liquid conduit could be integrated such that the blown air conduit extends along a
central core of the liquid conduit with the blown air conduit being provided with the greater length such
that it can extend further into the refill and such that the conduits can enter the single aperture and valve
system; the blown air conduit could be adjacent the liquid conduit however. In this arrangement the
blown air conduit may act as described above by blowing air into the headspace of the refill to force liquid
into the liquid conduit and into the device for emanation therefrom. As a further alternative, an integrated
conduit can be provided with one conduit extending along a central core of the other conduit such that the

conduits can both enter a single aperture and valve system, wherein the one conduit is a liquid conduit
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which has air blown across the top thereof to draw the liquid along the conduit via the Venturi effect
and/or capillary effect, whilst the other conduit allows air to be returned to the reservoir to prevent choking

of the liquid flow.

Where the emanation device is to wick the liquid from the reservoir(s) of the universal refill the emanation
device may be provided with one or more wicks that are connected at one end to the emanation device
and configured at the other end to contact the liquid and uptake same. The wick(s) are preferably sized
to extend through the valve system(s) in the universal refill and into the reservoir(s) therewithin when the
refill is engaged with the chassis. In use, the wick(s) may be operable to passively uptake liquid from the
reservoir(s) and transport same towards the other end of the wick(s). Once the liquid is within the wick(s)
may be emanated from the device in any of a number of convention mechanisms, for instance the liquid
may be emanated directly from the wick(s) passively and/or in combination with powered means to assist
in the evaporation such as an electrically powered heater, or the liquid may be transported to along the

wick(s) to a nebuliser and it is atomised thereby, etc.

Where the emanation device is to transport the liquid from the reservoir(s) of the universal refill to the
emanation device via capillary action the device may be provided with one or more capillary tubes that
are connected at one end to the emanation device and configured at the other end to contact the liquid
and uptake same. The capilary tube(s) are preferably sized to extend through the valve system(s) in the
universal refill and into the reservoir(s) therewithin when the refill is engaged with the chassis. In use, the
capillary tube (s) may be operable to passively uptake liquid from the reservoir(s) and transport same
towards the other end of the tube(s). liquid transported along the capillary tube(s) to the emanation
device may then be emanated therefrom in any of a number of convention mechanisms, for instance the
liquid may be transported to an open emanation plate in combination with a heater to promote

evaporation of the liquid, or the liquid may be transported to a nebuliser and it is atomised thereby, etc.

Where the emanation device is to extract the liquid from the reservoir(s) of the universal refill toward the
emanation device by a gravity feed mechanism the emanation device may be provided with one or more
liquid conduits that are connected at one end to the device and open at the other end to contact the liquid.
The liquid conduit(s) are preferably sized to extend through the valve system(s) in the universal refill and
into the reservoir(s) therewithin when the refill is engaged with the chassis. The chassis is orientated
such when the universal refill is engaged therewith the valve system(s) of the refill are located closer to a
supporting surface on which the device is held such that once the valve(s) are opened by the liquid
conduit(s) the force of gravity will cause liquid to travel from the refill toward the device. In use, the liquid
conduit(s) may be operable to simply open the valve system(s) to permit the liquid to flow from the
reservoir toward the device to emanate the liquid by any of a number of convention emanation

mechanisms, for instance the liquid flow into an open emanation plate in combination with a heater to
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promote evaporation of the liquid, or the liquid may flow toward a nebuliser for it to be atomised thereby,

etc.

The emanation device and/or chassis may be provided with securing means which are configured to
engage with the universal refill to permit a secure engagement of the universal refill to the chassis.
Preferably the releasable engagement between the universal refill and the chassis is provided with a
positive feedback for the user; such as a “push-click” mechanism wherein the user pushes the refill
against the chassis until an audible “click” sound is achieved and the refill is secured relative to the
chassis, and to disengage the universal refill from the chassis the user pushes the refill against the
chassis until a further “click” sound is achieved accompanied by a physical sensation of the refill being

pushed away from the chassis and the user may separate the refill from the device.

The universal refill and emanation devices are preferably provided with a device-to-refill recognition
system whereby the device is able to recognise the level of liquid remaining in the refill and/or the type of
liquid in the refill and/or whether the refill is from a known source. The recognition system may be
provided by the device possessing a physical characteristic in the refill housing which interacts with a
portion of the chassis and/or device. The recognition system may comprise a moulded feature in the
reservoir(s) which may have a communication component embedded therein which can communicate
with a corresponding communication component within the device and/or the moulded feature may act as
a convenient means to for the device to make reference against when determining the level of liquid in
the reservoir(s). The recognition system may be provided with an identification means being applied to
and/or in the refill housing such as a visual code, an RFID tag, printed electrical components, magnets or
the like. The recognition system may be provided by any combination of the aforesaid recognition

systems.

Any of the features described herein may be combined with any of the above aspects in any combination.

Brief Description of the Drawings

Embodiments of the invention will now be described, by way of example only, with reference to the
following drawings in which:

Fig. 1 illustrates a prior art automatic aerosol emanation device;

Fig. 2 illustrates a spraying emanation device suitable for use with a universal refill according to the
present invention;

Fig. 3 illustrates a universal refill according to the present invention; and

Fig.4 illustrates a sectional view of the universal refill of the present invention.

Description of an Embodiment
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Fig.1 illustrates a well known battery-operated automatic aerosol emanation device (10). The device (10)
comprises a housing 12 which supports a platform (not shown) in the interior of the device (10). The
platform, in turn, supports and retains an aerosol canister of pressurised fluid (not shown), specifically, air
freshening fluid comprising various components including fragrance, solvent and propellant. The housing
12 also supports an actuation means (not shown), which is sprayed from the aerosol canister by an arm
of the actuation mean bearing against a spray head (14) of the aerosol canister to move it in a generally
downward direction until the spray head is depressed and the valve within the aerosol is opened, thus,
causing a quantity of fluid to be sprayed therefrom. For this sort of arrangement it would be preferable for
the aerosol canister to contain a single phase formulation so that the aerosol can be of a metered dose
arrangement.

Alternatively, although not shown the prior art device (10) could be provided with actuation means which
take the form of a valve system, such as a solenoid valve system. In such an arrangement the aerosol
canister would be provided without a spray head, rather the valve stem of the aerosol canister would
engage directly with the solenoid valve system of the device. In this arrangement rather than the
actuation means initiating actuation by movement of an arm, the solenoid valve would be energised to

initiate the release of a quantity of fluid from the aerosol.

For these two well known types of prior art devices that work in ostensibly the same way, by spraying,
ostensibly with the same refill, a single phase aerosol formulation provided in an aerosol canister, they
require different refills which poses a series of diemmas to the end consumer/user, such dilemmas
include availability of refills, the range of refills, the value perception/consumer benefit of one particular
device and refill range versus a different device and refill, etc. Similar dilemmas face the retailer, how
much shelf space can they a lot to one range of devices and refills, does the amount of shelf space
necessarily limit the different varieties of that specific refill they can retail which in turn affects the end

consumer/user’s decision to purchase and re-purchase, etc.

Fig.2 shows an emanation device (20) of the present invention which has a similar general appearance to
a known prior art device (10) but differs in several important details. The emanation device (20) has a
housing (22) and an aperture (24) through which, in use, liquid may be emanated. However, the device
(20) has a chassis (26) formed integrally with a front face of the housing (22) to provide a recess of
suitable dimensions to receive a universal refill (30). The chassis (26) is provided with a conduit (28)
which protrudes within the interior of the chassis (26). The conduit (28) is operatively connected to

emanation means (not shown) within the device (20) and this will be discussed in greater detail below.

Fig.3 shows a universal refill (30). The refill (30) comprises a housing (32) which is made, preferably, of a

rigid material such as a hardened plastics material or the like. The housing has a viewing window (34) to

10
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the reservoir of the refill which allows a visual check on the level of liquid held therein. A valve system

(36) is provided in one end of the housing, the valve system will be described with reference to Fig.4.

Fig.4 shows a sectional view of the refill (30) with the valve system (36) sitting within an aperture (38) of
the housing. The valve system (38) comprises an open annular ring valve (40) suspended by a flexible
annular skirt (42) which forms the upstream valve and the valve system further comprises a downstream
valve in the form of a rubberised slit valve (44). The downstream slit valve 44 provides a fluid tight

closure to prevent the liquid in the reservoir from escaping.

A dispensing system of the present invention is created by a user locating the refill (30) such that the end
of the refill containing the valve (36) is facing the chassis (26) of the device (20). The user then pushes
the refill (30) into the chassis (26) and by doing so forces the conduit (28) into the valve (36) and,
specifically, past the annular ring (40) which is sized to create a fluid-tight seal against the conduit (28)
and into or past the slit valve (44) to open same. The opening of the slit valve (44) by the conduit (28)
would correspond with the refill being secured against securing means (not shown) in the device, a user
would understand when the securing means had been engaged due to positive feedback is received in

the form of an audible click.

The end of the housing containing the valve (36) is substantially square in shape and guide means (not
shown) in the chassis would cooperate with grooves in the refill housing (not shown) to ensure that the
refill could only be engaged with the chassis if conduit (28) is correctly aligned to open valve (36).
Although not illustrated, the end of the refill housing containing the valve (36) could be shaped such that

the loading thereof into the chassis (26) was only possible via a single orientation of that end of the refill.

Emanation device (20) is arranged to spray the liquid out of the aperture (24) and it does this by blowing
liquid from the refill (30). Specifically, the conduit (28) comprises an integrated blown air conduit (not
shown) that extends along a central core of a liquid conduit (not shown) with the blown air conduit being
provided with the greater length such that it can extend further into the refill. In use the blown air conduit
blows air into the refill (30) and the liquid conduit is arranged to extract liquid from the refill (30). An air
pump (not shown) in the device (20) blows air along the blown air conduit and into the reservoir of the
refill (30) in order to pressurise the head space (i.e. — the head space is the space within the reservoir(s)
not taken up by the liquid), this increase in internal pressure forces the liquid into the liquid conduit
through which the liquid is transported into the device (20). Once the liquid is in the device the force of
the transportation from the refill in combination with additional blown air from the air pump causes the
liquid to be forced toward a spray nozzle (25) which consists of a series of perforations which assist in the

mechanical break up of the liquid as it passes therethrough to result in a fine spray of particles of liquid.
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After a period of spraying of the liquid from the refill (30) by the emanation device (20), the user may
remove the refill (30) from the chassis (26). The user does this by pushing the refill against the positive
feedback mechanism of the securing means until an audible click is heard again by the user signifying the
release by the securing means of the refill thus permitting the refill (26) to be freely removable from the
chassis (26) by the user.

The user is then able to re-use refill (30) is a different device (not shown) which extracts and emanates
the liquid via a different mechanism to that of spraying emanation device (20), this may be beneficial if the
different device is located in a different location where the user wishes to create a different atmosphere.
For instance, where the liquid is an air freshener, the spraying emanation device (20) may be located in
the kitchen of a user’s home for the instantaneous targeting of cooking smells as required by the user,
whereas in the lounge of the user’'s home, the user would prefer to create a background ambience of
fragrance rather than target unwanted odours. In this proposed situation, a user may take partially used
refill (30) and load it into the chassis of a different emanation device (not shown) which extracts the liquid

from the refill (30) passively.

The different emanation device (hot shown) may have the same appearance as spraying emanation
device (20), however, the conduit of the emanation device would possess a rigid outer surface and an
inner core of porous material. As the user engages the refill (30) with the conduit, the rigid outer surface
opens the valve (36) thus allowing the liquid to contact the inner porous core of the conduits. The core of
the conduits is then able to passively wick the liquid into the device toward an emanation substrate of
porous material adjacent a heater mounted in the device. The heater is operable to gently heat the
emanation substrate to promote the evaporation of the liquid therefrom to create a constant and slow

emanation of the atomised liquid into the surrounding environment.

A further different emanation device (not shown) may have a similar appearance as spraying emanation
device (20), however, the chassis of the device would be arranged to hold the refill (30) in an inverted
orientation such that the aperture is orientated in an at least partially downward direction, but preferably
directly downward direction. The conduit of the emanation device would possess an outer surface
surrounding an outer conduit and an inner conduit of greater length. After the user engages the refill (30)
with the chassis, the inner conduit is located near the end of the refill remote from the aperture and the
outer conduit surrounding the inner conduit has an opening thereto nearer the aperture. Gravity allows
the liquid to enter the outer conduit and feed into the device for emanation, air is permitted to travel via

the inner conduit into the reservoir to prevent the flow of liquid from the refill into the device from choking.
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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 similar features.

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 process so disclosed.
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Claims

1. A universal refill of liquid containing one or more active materials wherein the refill comprises:

a housing;

at least one reservoir in the housing for holding the liquid;

at least one aperture in the housing wherein the or each aperture is closed by a valve system comprising
at least two valves wherein at least one of said valve(s) is configured to be automatically resealable when

not being held open and at least one of said valves is provided in the form of an annular ring valve.

2. A universal refill containing a liquid for use with at least two different types of emanation device;
wherein the universal refill comprises

a housing;

at least one reservoir in the housing for holding the liquid;

at least one aperture in the housing wherein the or each aperture is closed by a valve system comprising
at least two valves wherein at least one of said valve(s) is configured to be automatically resealable when
not being held open and at least one of said valves is provided in the form of an annular ring valve;

and wherein each type of device emanates the liquid from the universal refill via a different mechanism to
each other type of emanation device and wherein said at least two different types of emanation device

each comprise a chassis configured to receive and releasably retain the universal refill.

3. A universal refill according to claim 1 or claim 2, wherein the automatically resealable valve(s) is
provided by a self-sealing liquid-tight valve, and wherein the valve tends toward a closed position when

not being held open.

4. A universal refill according to claim 1 or claim 2, wherein the automatically resealable valve(s) is

provided by a sealing means biased into a closed position by a deformable biasing means.

5. A universal refill according to any preceding claim, wherein the valve(s) provided as an annular
ring is an open ring that is not able to prevent fluid flow therethrough.
6. A universal refill according to any preceding claim, wherein the annular ring is supported on a

flexible annular skirt.

7. A universal refill according to claim 5, wherein the opening in the annular ring is provided with a
diameter of between 0.1 — 20.0mm, and more preferably with a diameter of between 3.0 — 15.0mm, and
even more preferably with a diameter of between 4.0 — 10.0mm, and most preferably with a diameter of
between 5.0 — 7.0mm.
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8. A universal refill according to any preceding claim, wherein the automatically resealable valve(s)

and the annular ring valve(s) are provided substantially adjacent to each other.

9. A universal refill according to any preceding claim, wherein the automatically resealable valve(s)
is a downstream valve (i.e. the valve closest to the reservoir) and the annular ring valve(s) is an upstream

valve.

10. A universal refill according to claim 8 or claim 9, wherein the downstream valve and the upstream

valve are formed as separate pieces that are held adjacent but spaced apart from each other.

11. A universal refill according to claim 8 or claim 9, wherein the downstream valve and the upstream

valve are formed as a one piece component.

12. A universal refill according to any preceding claim, wherein the refill is provided with a single
aperture closed by a valve system comprising two valves wherein one of said valves is configured to be
automatically resealable when not being held open and the other of said valves is provided in the form of

an annular ring valve.

13. A universal refill according to any preceding claim, wherein the refill is formed with a housing of

rigid or substantially rigid material.

14. A universal refill according to any preceding claim, wherein the refill housing is shaped such that

a user may only may able to engage the refill with a chassis in a single orientation.

15. A universal refill according to any preceding claim, wherein the refill is provided with a single
reservoir.
16. A universal refill according to any preceding claim, wherein the refill is provided with one or more

vent holes in the refill housing.

17. A universal refill according to any preceding claim, wherein the housing is provided with a section

thereof adjacent the reservoir(s) that is substantially transparent.

18. A liquid dispensing system comprising a universal refill of liquid and an emanation device;
wherein the refill comprises:
a housing;

at least one reservoir in the housing for holding the liquid;
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at least one aperture in the housing wherein the or each aperture is closed by a valve system comprising
at least two valves wherein at least one of said valve(s) is configured to be automatically resealable when
not being held open and at least one of said valves is provided in the form of an annular ring valve;

and wherein the emanation device is selected from: an emanation device configured to spray the liquid;
an emanation device configured to evaporate the liquid by electrically powered means; an emanation
device configured to evaporate the liquid by passive, non-electrically powered means; an emanation
device configured to emanate the liquid by two or more of spraying the liquid, evaporating the liquid by
electrically powered means and/or evaporating the liquid by passive, non-electrically powered means;
characterised in that each emanation device is provided with a chassis configured to receive and
releasably retain the universal refill and the universal refill is operationally compatible with each

emanation device.

19. A liquid dispensing system comprising a universal refill of liquid and an emanation device;
wherein the refill comprises:

a housing;

at least one reservoir in the housing for holding the liquid;

at least one aperture in the housing wherein the or each aperture is closed by a valve system comprising
at least two valves wherein at least one of said valve(s) is configured to be automatically resealable when
not being held open and at least one of said valves is provided in the form of an annular ring valve;

and wherein the emanation device is selected from: an emanation device configured to extract the liquid
from the refill by pumping the liquid therefrom; an emanation device configured to extract the liquid from
the refill by blowing the liquid therefrom; an emanation device configured to extract the liquid from the
refill by wicking the liquid therefrom; an emanation device configured to extract the liquid from the refill by
capillary action therefrom; an emanation device configured to extract the liquid from the refill by a gravity
feed therefrom; an emanation device configured to extract the liquid from the refill by two or more ways
selected from pumping, blowing, wicking, capillary action and/or gravity feed therefrom;

characterised in that each emanation device is provided with a chassis configured to receive and
releasably retain the universal refill and the universal refill is operationally compatible with each

emanation device.

20. A liquid dispensing device for use with a universal refill of liquid and an emanation device;
wherein the refill comprises:

a housing;

at least one reservoir in the housing for holding the liquid;

at least one aperture in the housing wherein the or each aperture is closed by a valve system comprising
at least two valves wherein at least one of said valve(s) is configured to be automatically resealable when

not being held open and at least one of said valves is provided in the form of an annular ring valve;
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wherein the emanation device is selected from: an emanation device configured to extract the liquid from
the refill by pumping the liquid therefrom; an emanation device configured to extract the liquid from the
refill by blowing the liquid therefrom; an emanation device configured to extract the liquid from the refill by
wicking the liquid therefrom; an emanation device configured to extract the liquid from the refill by
capillary action therefrom; an emanation device configured to extract the liquid from the refill by a gravity
feed therefrom; an emanation device configured to extract the liquid from the refill by two or more ways
selected from pumping, blowing, wicking, capillary action and/or gravity feed therefrom;

characterised in that each emanation device is provided with a chassis configured to receive and

releasably retain the universal refill.
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