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(54) Title of the Invention: Devices and methods for improved delivery of volatile liquids

Abstract Title: Emanation device

(57) An emanation device is described which comprises: a replaceable refill 10 of volatile liquid 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; wherein the refill comprises a sealed reservoir containing
said volatile liquid and a porous wick 9 which extends from the interior of the reservoir to the exterior thereof; and
wherein the device comprises: an air pump 2; a fluid conduit 5 in fluid communication with the air pump such that,
in use, air pumped by the pump will flow through the fluid conduit; a nozzle 6 located at the end of the fluid conduit
remote from the air pump; a ejector constriction 14 provided in the fluid conduit adjacent or substantially adjacent
the nozzle; a liquid conduit 8 provided adjacent the ejector constriction and in fluid communication with the fluid
conduit at one end thereof, and open at the other end to receive liquid therein; characterised in that the liquid
conduit is located within the porous wick. The liquid conduit may be made from a substantially rigid material and the
open end of the liquid conduit provided with a sharpened point or the like for penetrating the wick. Also claimed is a
method of emanating a volatile liquid using the device. The device may be able to receive more than one refill.
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Devicesand Methods for Improved Delivery of Violatile Liguids

Fleld of the nvention

The prasent inverdion relates to devices and methads for improved airbome delivery of volatile
liquids containing one or more active materials wherein the active material comgprises atleastone
oft @ fragrance; an insecticide; a fungicide; a pesticida: a sanilising material; andlor a

phamnacsutioal.

Background

Volatile liguids containing one or more active materials wherein the active material comprises at
least one of! a fragrance; an inseclicide; a fungicids; a pesticide; a sanifising matarial; andfor a
pharmaceutical ars delivered within the domestic environment via & variety of mechanisms.
Devices are available with heaters disposed therein (o increass the rate of emanation from &
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 swiface and nearby a chimney to heat the fiquid
on fhe wick surface and cause it o more readily evaporate and disseminate into the surrounding

anvironment through the chimney.

Allematively such volatile liguids can be loaded in an aeroact canister, the canister halds the
liguid under pressure and when the canister valve is opened the liquid is forced out. The liguid 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 gvaporating rapidly.

Suitable propallants include volatife hydrocarbans sich as prapane, butis of isobutane.

Agrosols generally provide a safisfactory spray performancs but since they reguire manual
operation by a user, they are not considered o be paricdlarly convenient for rauline use.
Autormnatic asrosol activation devices exist for aparation with metered dose agrosols. These
devices are operable o parodically actuale the aerossl to cause a doseof the liquid o be

sprayed.

Whilst the automation of the device avercornes the problem of manual operation of a canister, the
use of aernsols containing such propellants is becoming incraasingly less desirable sincs these
volatile hiydrocarbons carry the disadvaniage of being flammable, the rising costof off is rendering
them increasingly expansive and they alse carry the furthar disadvantage of being an

simaospheric source of carbon which is deemed o not be environmentally sensitive.



In the field of air freshening it is generally preferred to use a fragranced volatile liquid/air
Freshening liguids comprising several companents. These components often possess different
volatifiies which can fead to emission problems. The effect of fractionation can be particulary
pronounced for powerad emanation devices using a heatar to effect emanation such as a plug-n

emanation device or the like.

insuct: devics a bulld-up phenomenon can oacur in which an accumutation of volatile fiquid
componants with the fowaest comparative volatilities can cecur leading to an undasirabla non-
uniform smaneation profile for the liquid. This phenomenon can produse an offactory sensation
whergin the fragrance charactar changes over the course of ervanation of a quantity of the
fragranced volatite liquid such that the high notes’ of a fragrance are the first 1o be evaporated
when the wicking material is first exposed to the fragranced liquid, and the low noles’ ave

svaporated theregfiar.

Accardingly, it is an ohjsct of the pressnt invention o provide a device thatis capable of
addressing the abovementioned parformance drawbacks and cther drawbacks that will be

appreciated by a parseon skilled in the art.

Summary of vention
According 1o a first aspact of the prasent invention thete is provided therefore an entanation

device comprising:

a replacesble refill of volatils liguid containing one or mare active: materals wharein the antive
material comprises atieast one of: a fragrance; an insectivide; a fungiclde; a pesticide; &
sanitising material; and/or a pharmaceutical; wherein the refilf comprises a sealed reservoir
containing said volate Hiould and a porous wick which exiends from the interior of (he raservall 1o
the exterior thersof: and wherein the device comprises:

an air pump;

a fluid canduit in fluid communication with (he air pump such that, in use, air pumped by the pumgp
will flow through the fluid conduiy

a nozzle located at the end of the Muid conduit remate from the air pump;

a efecior constriction provided in the fluld conduit adjacent or substaritially adjacent the nozzle;

a liquid conduit provided adjacant the ejector constriction and in Auid communication with the fluid
conduit at one end thareof, and open at tha otharend to receive liguid therain;

characterised in that the liguid conduit is located within the porous wick.

According to a second aspactof the present invertion there is provided thergfore an emanation

devics comprising:
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two or more replaceable refills of volatile liguid cordaining one o more dotive materials wherein
the active material comprises at least one of; a fragrarcs; an insecticide; a fungicide; a pesticide;
a sanifising material; andfor a pharmaceautical; whersin the refills each comprise a sealed
reservolr containing said volatite liquid and a porous wick which exiends fram fhe interior of the
reservolr to the exderiar thersof; and whergin the device comprises:

one OF MOre ar puwnps;

two or more fluid conduits corresponding to the numbser of replaceabls refills, whersin said fluid
conduits are in fluid communication with the or each air pump such that, it use, air pumped by
the pump(s) will flow through the fluid conduits;

a nozzle located at the end of each fluid conduit remote from the air purnpls);

a gjector constriction pravided in each fluid condult adjacent or substantially adjacent the nozzis;
a liquid conduit provided adjscent each ejectar constriction and in fluld communication with the
regpective fluid condult at one end thersof, and open at the other end o redaive liquid therein;
characterised in that each liguid conduitis locatad within respective parous wicks of said two oy

more raplaceable refills,

Devices according o either the first of second aspect of the present invention have been found to
be particularly advantageous as they are capable of spraying the volatile liquid at a uniform

consistency thus avoiding the drawbacks of fractionation and/or bulld-up pharioniana.

The liquid conduit is preferably made from a rigid or substantially rigid material such as a metal,
alloy or plastics material, this may be advantageous in allowing said conduit to penetrate the
wick. The open end of the liquid conduit may be provided with a sharpened point or the like to

assist with panetration of the wick.

The tiquid conduit is preferably provided in & length that is fess than the lengti of the wick, in
other words the fiquid condult preferably extends from the fluid conduit to & fength that will not
cortact a base interlor surface of the refill reservoir. In this arrangemant the tanaport of the liquid
from e reservoir of the refll to and past the nozzle of the device is achieved by the tiguid being
transparted by capillary action into the wick and then transported via suction imposed by the
sjector constriction acting in cooperation with the pumped air up into the liguid conduit and out
past the nozzie. This arangement is preferred as it is easier for a user of the devige of the
present invention o insertthe liquid conduit partially into the wick rather than insert it along the
entire length of the wick. This arrangement Is alse praferred as the wick is move efficient at
ensuring all of the liguid in the reservolr is taken up into the wick since i is less susceptible to not

sontacting podled hquid i the lower portions of the ressmvair,



The rafill is preferably a commercially available refill of volatile quid such as that sold under the
brand ARWICTK® for use with a mains electricfragrance diffuser soid undet the same brand.
The refill may be made from a reservolr that is partially or completely transparent thas allowing &
gser o monitor the liguid tevel therein. Freferably the raservoir is made from glass ora
subsiantially rigid plastics material. The reservelr is preferably saaled with a plug having an
aperture therethrough, and the aperiure is preferably sizad to carrespond o the diametsr or
sross-section of the wick thus securely holding the wick it a fixed position whilst substantialiy
maintaining a liquid seal to substantially or completely prevent the leaking of liquid from tha
reservolr. The refifl is preferably provided with & removable cap that surrounds the plug and the
profruding wick to profect the wick and prevent emanstion of ihe volatile liquid from the wick uniil

emanation of the valatie liquid is requirad.

Thewick is preferably made from a wrapped fibrous material, such as wrapped caliulose of the
tike. The wick may be made from any porous material wherein said porous materiat sufficiently

malizable to pemiit the liquid conduit to be at least pariially inserted therein.

The wick is preferably sized to extend from & base of reservorr ta profude through the plug or a

resefvair seal to extend theragbove,

Afurther advantage of the present invention over typical devices used for emanating volatile
liguids fron a wicked replaceable refill, such-as a mains electrical plug in diffuser, is that since
heatis not used to drive the emanation of the volatile fiquid, there will be no unsightly

discalouration of the wick.

The device may be provided with refill securing means which are configurad to retain the refiliin a
substantiaily fixed position relative to the device o ensure the safe operation of the device dutng

use antt prevent the likelibood of damage o the figuid conduit.

The air pump is preferably configured to pump afr through the fluid conduit within a range of
substantially 0.4 - 1.0 liras/min, and preferably substantially 0.6 — 0.8 litres/min,

The gjector canstriction is preferably provided in the form of a nozzle insert, even more preferably

suid nozzle insert substantially fills the nozdle and permits the flow of volatiis liquid therefrom.

The nozzle insertis preferably configured fo extend fromt or adjacent the nozzle along the interior
of the fluid conduit and may be provided at a rearward portion thersof that is rerote from the

nozele with a channel. The channzl may be inwardly tapered loward a forward portion thereof 1o,



in use, further lower the pressure and increasa the speed of air pumped thergthrough, forward of
the inward taper may be provided a sjector constriction portion. Forward frem said ajestor
constriction porfion may be provided an expansion chamber. The liguid condult praferably
connscis o the luid conduitin the ejector constriction portion to besin fluid communication with
the fluid conduit and/or the nozzle insert such that, in use, the decrease in presaurs at the
connection draws Hquid up te liquid condult into the fluid condult andiar nozzls insert befare
being carmed by the pumped air flow out of the nozele or nozze insertinto the environment

surrounding the device.

Altarnatively the efector constriction can be formead integrally with the fluid conduit adiacent the

nozzle. Asa further alternative the sjector constriction can be formed integratly with the nozzle.

The nozzie or nozzls insert may be pravided with ane ar more break-up bars and/or swirl
chambers in arder to improve the mechanical break up of the volatile liquid being spraved

therefrom in use.

The device is preferably provided with a controller that is configured o contral the air pump to
contral the spraying of volatile liquid from the device. Preferably the controllar is provided with a
timear to pemiit the controller o instruct the pump to operate for periods defined by the controller,
Tha device may be provided with user input rogans to allow a user toinstruct the controller how
lonig to spray for andfor how often to spray for and/or the spray rate of the device.

The device may be provided with a sansor ragans which is cartectsd to the controlier wherein
said sensor means is configured to detacta characteristic in the envitonment sursounding the
device. The controller would preferably be operativie to anatyse an'inpul from the sensormeans

and contre! the alr pump o spray a determinad amount of volatle liguid,

Prefarably the sensor maans is provided by at least one motion sensormeans and/or at leastong

QOOUT SENSOT means;

The motion sensor means may be pravided in tha form of at least ong of an infrared (IR} sensar;
2 laser sensor; and a sound sensor. The IR sangor, which is preferably a passive IR sensor, may
be aperable o detect radiation in the infrarad spectrum, thus be capable of detecting the
presence of @ persen or an animal within the vicinity of the davice. The laser sensor may be
operable o emit one of mare laser baams and be adapted o detect when anobject hraaks the
arte of mors baams by moving across the beami(s), thus indicating the prasgnce of 3 person oran

animal within the vininity of the device. The souhd sensor may be operable ta detect sound within
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the vicinity of the device and, preferably. once the detected sound excesds a pradefined level this

is indicative of movement within the vicinity of the device.

The odour sensor means may be provided by a MOS sensor or the like and may be operable to
detect comman housshold odours {(and the chemicals which constitute) these malodours, For
gxample: kitchen malodour; batroom maladour; tobacco smake; pet odours: mould andfor
mitdew; body odour; fish: onions; garbage; fragrance from other products (such as delergents,
polishes, cleaning products eic). Yo facilitate such detection the odour sensor means may be
opevable to detect at least some of the following chemical componants: amines and nitogen
compounds; ackls andfor sulphur compounds, such as mercaptans, thioacids, thicesters,

sulfides, phenols and skaiala.

The davice of any of the above-mentionad asprcts may be provided with an indicator wherein
said indicator is operable to indicats to & user what function the device is currently performing.

The indicator may be cperable to provide a visual indication and/or provide an audible indication.

Preferably the indicator js configured to provide a visual indication by emitting light from one or
more light sources, praferably one or more LEDs.

Fhe one or mors light sources may be adapted o emita diferent colaur of light to indicate te
current function the device is performing. Additionally or altematively, the one or more light

sources may blink or flash fo indicate the current function the device is performing.

Alternalively or additionally, the davice may he operable 1o visually indicate the function currently
being perfarmed by the device via a screen. The sureen may be'an LOD sureenr that is adapted
to provide a message to & user, for Instance such messages could nclude *ON°, “DISPENSING?,
FRESTING”, "NORMAL MODE™, "DETECTING MODRE? "BQQOST MODE", "QFF",

Tha device may be powar by mains-supplied alecticity andfor be batisry powered andior be
powered by sofar cells lncated on the device. Most praferably the devics s batlery powerad
however to improve the portability thereof. fndeed batiery powared is preferred as the use of
such power is consider i be particularly advantagesus aver typical devices used for emanating
vesdatile liquids from a wicked replaceabis refill, such as a mains elecirical plug in diffuser, is that
the device does not nesd fo be located adiacent an slectrical plug socket i within an
gecaplable distance of the sockal such thal there can be a elecirival pewer cord bebveen the

device and plug socket, thuls providing trus portability.



According 1o a third aspect of the present invention thare is providad therefore a method of
emanating a volatle liquid containing one or more active materials wherein the active matetial
comprises at leastong of! @ fragrance; an insecticide; a fungicide; a pesticide; a sanitising
material, whergin said method comprises the steps of:

-atleast partially inserting & liquid conduit of a device according o either the first or secand
aspect of the present invention into a wick of a refill of volatile liquid containing one or more active
materials;

- causing an air pump fo pump air Mo & fluid conduit and out of & nozzle past a ejecior
constriction such that fiquid is sucked fram the wick into the liquid conduit and out of the nazzle

info the envirorunent surrounding the device.

According ta a fourth aspact of the prasentinvention there is provided thersfore a fragrance
emanalion device for uss with a replaceable refill of volatite liquid contain INg one or more achve
materials wherain the active malerial comprises at {sast one fragrance; wherain the refill
comprises a sealed raservelr containing said volatle liguid and a porous wick which extendsfrom
the intarior of the resarvoir 1o the exterior thereof wherein the davice comptises:

an 3l pump;

a fiuid conduit in fluid communication with the air pump such that, in use, alr puniped by the puntp
will flow through #ve fiuid conduit;

anozzle located at the end of the fuid conduit remote from the air pumg;

a ejecior constriction provided in the fluid conduit adjacent or substantially adjacent the nozzie:

& liquid conduit providad adjacent the sjector constriction and in fluid communication with the fiuid
conduit at one end thereof, and open at the othef and to receive liquid therain;

characlerised in thatthe liquid conduit is lncated within the porous wick.

According to a fifth aspect of the prasentinvention there is provided therefors a fragrance
emanation device for use with twa or more replaceable refils of volatile liquid each containing one
or more active matarials whereln the active material comprises atleastone fragrance; wherain
the refills each comprise a sealed reservolr containing said volatite ligquid and a porous wick which
gxtends from the interior of the reservoir to the exterior thereof wherein the device comprises:
ONE of MOore air pumps,;

e or more fuid conduits corresponding to the nuinber of replaceable fefills, wherein sald fivid
conduits are in fluid coromunication with the or sach air pump such that, Ivuse, air pumped by
the pump(s) witl flow through the luid conduits;

a nozzle located ab the end of each fluld conduil remote from the air pump(s);

a sjectar constriction provided in each fluid condult adjacent ar substaniially adiacent the nozzle;
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a liquid conduit provided adjacen! each sjector constriction and in fuid communication with the
respective hiid conduit at ons end thereof, and open at the other end 1o receive liguid therein;
characterised in that each liquid conduit is Tocated within respective porous wicks of said twa or

more replaceable refills.

Any of the features deseribed herein may be combined with any of the above aspects in any

cambination,

ref Dascription-of the Drawin
Embodiments of the invention will now be described, by way of esample anly, with refersnce o
the following drawing inwhich:
Fig. 1 flustrales an exploded view of the principle components of a device according o the

present invention.

Pescription of an Embadiment

Fig.1 ilustrates an exploded view of the pringiple scomponents of the device 1 according to the
prasentinvention. The device 1 consists of an air pump 2 which is powered by batteries 3 and
controlied by a controlier 4 provided in the form of a PCB with suitable somponents attached

thereds to facilitate control of the air pimp 2.

The air pump 2 is shown in fuld commurication with a fluid conduit's such that air pumped by the
pump 5.is pumped o the fluid conduit 8. The pumped air passes along the fuid conduit through
a nozzle insert 6 {discussed in greater detail below) and out of 8 nozzle {not shown}. Connacted

to the fluid conduil 5 around the nozdle inserl § i a liguid conduit 7.

The liguid conduit 7 is mads from a rigid or substaniially rigid material such as a metal, alloy or
plastics material, and is of 8 generally ubular construction to parmit valatile liguid to be
transpoviad therein. Although niotshown, the open end 8 ofthe liguid condult 7 is provided with 8
sharpened point or the like ta assist the penetration of a'wick 8 of a refill 10 of volatle Hquid.

The refilt 10 is preferably a commercially avallable refill of valatile liquid such as that sold under
the brand AIRWICKE for use with a mains electiic fragrance diffuser sold under the same brand.
The refill 10 comprises a raservoir 11 that is partially or completely tfransparent thus allowing a
user to manitor the volatie liquid 12 level therein. The reservoir 11 is sealed with a plug {not
shown} having an aparture therethrough, and the aperiure is sized fo corrgspond o the digmeter
or crass-section of the wick B to securelyhold it in a fixed position whilst substantially maintaining

& liquid seal to substantially or complately prevent the leaking of liquid from the reservoir.



The wick & may be made from any porous material whersin said porous material sufficienty
mallgable to petmil the liguid conduit 7 to be stleast patlially inserted therein. As shown in Fig.
1, the liquid conduit 7 s provided in a lengih thatis less than tha length of the wick 8 to permit the

Higuid conduit 7 4o extend partially into the wick 9.

Although not shown in detail in Fig. 1, the nozzle insert 6 is configured to be held in placs by the
nozzie and extend therefrom along the interior of the fluid conduit 5. At a rearward portion 13 of
thenozzle insert § a channel is provided which may be inwardly tapered toward a forward portion
{l.e. toward the nozzlg) theraof 1o, in use, funther lnwer the pressure and increase the speed of
air pumped therethrough. Forward of the inward taper may be provided a ejecior constriction
portion 14 and forward fram sald glector constriction portion may be provided an sxpansion
chamber. The liquid conduit 8 connects o the fluid conduit § in the sisctor consiriction 14 portion
to be in fluid cormmunication with the fluid conduit § and/or the nozzle insert 8 such that, in use,
the discrease n pressure at the connection draws liguid up the liquid congduit 7 into the fluid
sonduit Sandiar nozzle insert § befure heing carded by the pumped air flow out of the nozzle into

the environment surreunding the device 1.

As shown in Fig. 1 the liquid sonduit 7 exiends from the lud conduit 5with a length that will
permit the liquid canduit 7 to penetrate the wick 9 but not be sufficiently long 1o contact a base
interior surface of the reservoir 11, This arrangement ensures that transport of the liquid 12 from
the reservoir 11 is achieved by & combination of the liguid 12 being transported first by capiltary
actiorinto the wick and subsequertly ransponed via suction impaosed by the ejector constriction

acting in cooperation with the pumped air up intoe the liquid conduit 7 and nut of the nozzle.

Although not illustrated, & device according lo the second aspect of the present invention could
be envisaged based on a multiplication of the features Hlustrated with reference to Fig. T and or
with variations made therato within the scope of ordinary skill it the art of making srmanation

davices.

Al of the fsatures disclosed in this specification {including any aczompanying clains, ahistract
and drawings), and/or all of the steps of any method or process so disclosed, may be combined
in any combination, except combinations whare at least sorme of such features and/or steps are

mutually exclusive.

Each feature disclosed in this specification (including any accompanying claims, shatract and

drawings) may be replaced by allernativefeatires serving the same. squivalentor similar
¥



pumpose, unless exprassly stated otherwise. Thus; unless expressly stated otherwise, sach

feature disclosed is one example only of a generic serfes of equivalent or similar features.

The invention is not restrictad fo the details of the foregoing embadimeni(s). The nvention
extends to any novel one, ar any novel combination, of the features disclosad in this specification
{including any accompanying cfaims, abstract and drawings), or 1o any navel one, or any noveal

combinaton, of the steps of any method or protess 8o disclosed,
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Claims

1. An smanation device comprising:

a replaceabls refil] of volatite lguid containing one o more active materials wherein the active
material comprises atlgast one of! a fragrance; an insecticide; & fungicide; a pesticide; a
sanitising material; andior a phamaceutical; whersin the refill comprises a sealed reservair
containing said volatile liguid and a porous wisk which extends from the interior of te resarvoir 1o
the exterior thereaf; and wherain the device comprises:

an air pump;

a fluid conduit ini fluid communication with the air pump such that, inuse, air pumped by the pump
will flow through the fluid sonduit:

a nozzle located atthe end of the fluid conduit remole from the air pump;

a gjector constriction provided in the fluid conduit adjacent or subsiantially adjacentihe nozzle:

2 Hauid conduit provided adjacent the ajector constriction and in fluid communication with the fiuid
conduit at one end thereof, and open at the other and io receive liguid thersin;

characterised in that ths liquid conduit i located within the porous wick.

2. An emangtion device comprising:

o or more replaceeble refills of volatie iguid containing one of more active materials whetsin
the active material comprises at least one of: a fragrance; an insecticide; & fungicids; a pesticide;
a sanitising material, andior g phagnaceutical; wherein the refills each comprise 3 sealsd
reservair containing sald volatie liquid and a porous wick which exiends from the interior of the
reservilr 10 the exierior thereof, and wherain the device comprises:

ONEOF MOEE ail pumps:

two or more Tluid conduits corrasponding o e number of replaceable refilis, wherein said fiuid
conduits are in fluid communication with the or each alr pump such that, in use, alr pumped by
The pumpis pwill flaw through the fluid conduits;

anozziz lovated at the end of each fluid conduit reraote from the air pump{s);

a ejeclor constriction provided in =ach fluld conduit adjswent or substantially adiacent the nozzis:
a iquid conduit provided adjacent eact sjacior constriction and in fluid comimunication with the
respective tluid conduit at one end thereof, and opan at the other and 16 recaive liquid thersin;
characterised in {hat each liguid conduit is located within respective porous wicks of said two or

more replaceable refills.

3. An emanation device according to claim 1 orolaim 2, wherein the liguid conduit is made
from a rigid or substantially rigid material and the opan end of the liguid condult is provided with a

sharpenad pointor the like.



4. An emanation device according to any preceding claim, wharein the fiquid conduit is

provided in g langth that is less than the length of the wick.

5. An emanation daviceaccording to any preceding claim, wherein the wick is made from
any porous material wharein said porous matenal sufficiently mallaable i parmiit the fiquid:
conduit o be alleast partially inserted therein, and preferably the wick 18 made from a wrapped

fibrous material,

8. An ernanation device according to any preceding claim, whersin the wick is sized fo
extend from a base of reservoir & pratrude through a plug or a reservolr seal to extend

thereabove,

7. An emanation device according to any preceding claim, wherein the device is provided
with refill securing means which are configured to retain the refill in & substantially fixed position

relative o the device.

8. An emanation device according to any preceding claim, wherein ihe air pump is
configured to pump air through the fuid conduit within a range of substantially 0.4 — 1.0 liresimin,
and preferably substantialiy 0.6 ~ 0.8 iresimin.

a. An emanation device according o any preceding claim, wherein the ejectar constriction is

provided in the furm of @ nozzle nsert.

0. An emanation device according fo claim 8, wharein the nozzle insert is configured to
extend from or adjacentthe nozzle along the interior of the fluid condult and is provided ata
reanward portion thersof that is remote fram the nozele with a channel, and the channet is
inwardly taperad toward a forward portion thereof to, n use, further lowar the pressure and
increase tha speed of air pumped therethraugh, and forward of the inward taper is provided a
gjector constriction portion, and forward from said gjector constristion portion is provided an
expansion chamber, whatein the liquid conduit connects to the fluid condult in he sjactor
constriction portion to be in fluid communication with We fluid conduit and/or the nozzle insert
such that, in use, the decrease in pressure af the conneciion draws liquid up he fguid congui
into the fluid conduitand/or nozzle insert before being carmed by the pumped air flow out of the

nozze or nozade insert into the environnient surrounding the device.

1 An emanation device according to any of claims 1-8, wharein the ejector constriction is

formed integrally with the fluid conduit adjacert the nozzie.



12. An emanation device according fo any of claims 1-8, wherein the gjector canstriction is

formed integrafly with the nozzle.

130 An amanation device according to any preceding claim, wherein the device is provided
with a controller thatis configured 1o control the air pump to control the spraying of volatle liguid

from the devica,

14 An emanation devics according to claim 13, wharein the contraller is provided with a

tirer to permit the coniroller fo instruct the pump to aperate for perinds definad by the controller.

18 An emanation device accotding to claim 14, wherein the device is provided with user
inpul means to allow a user to instruct the contellerhow long to spray forand/or how often to

spray for and/or the spray rate of the device.

18. An amanation dévice according to any of dlaims 13-15, whersin the devics is provided
with'a sensor means which is connecied to the controller wherein said sensor means is
configured 1o datect a characteristic in the environment surrounding the device, and wherein the
controllar is operative to analyse an input from the senser means and coritrel the air purmp to

spray a delermined amount of volatiie housid.

17. An emanation devics according to claim 16, wherein the sensor means is provided by at

least cne maotlion serisor means anddor at lsast oive adour sansor rmeans.

18. An emanation device according to any preceding claim, whensin the device is battery
powerad.
19, & method of emanatiiig 8 volatile liguid containing one or more active malerials wherein

the active material comprises at least one of: a fragrance; an insscticide; a fungicide; & peslicide;
a sanitising material; whereln said method comprises the steps of;

- at least parlially Inserting 8 lquid conduit of a device according to sither the first or second
aspect of the present invention into a wick of a refill of volatile liquid containing one or more aclive
materials;

- causing an air pump to pump air into a fluid conduit and autof a nozzle past & gjsctor
constriction such that iguid is sucked from the wick into the liguid conduit and outof the nozzle

into the environmant surrounding the devics,



20. A fragrance smanation device for use with a replaceable refill of volatile liguid containing
one or more aclive materials wherein the sctive material comprises at least one fragrance;
wherein the refill comprises a ssaled reservoir containing said volatile iquid and a porous wick
which extends fram the interior of the resarvoir to the exterior thereof wherein the device
comprises;

an air pumnp:

a fluid conduit i fluid communication with the air pump such that, in use, air pumped by the pump
will flow through the fluid condul;

a nozzle lncated at the end of the fluid conduit remote from the alf pump;

& gjecior constriction provided in the fluid sonduitadjacent or substantially adjacent the nozze;

a liguid conduit provided adjacent the glector constriction and in fluld communication with the fuid
candull atone end thereof, and open at the other end to receive liguid thevein;

charactevised in thatthe liquid donduit is located within the porous wick.

z1. Afragranice emanation device for use with two or more replaceable refills of volatile liquid
sach containing one or more active materials whersin the active material comprises at isast one
fragrance: whavein the refils each comprise a sealad reservoir containing said volatite liquid and
8 poraus wick which extends from the interiorof the reservoir o the exterior thereof wherssin the
davice comprises:

one of MOre air pumps,

o or more fluid conduits correspanding o the number of replaceable refills, wherein said fluid
conduits are in fiuid communicaton with the or sach air pump such that, in use, air pumpsd by
fhe pump(s) will flow through the flidid conduits;

a nozzle lncated ot the end of each fluid conduit remate from the air pump(s);

a gigctor constriction provided in each fluid conduit adjacent or substant'ia!iy adjacent the nozsde;
a liquid conduit provided adjacent each gjector constriction and in fluid communication with the
respective fluid conduit at one end thereof, and open at the other end to receive liquid therein;
characterised in that each liguid condult is incated within respective porous wicks of said two or

muore replaceable refiils.
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