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(57) Abstract: A device for evaporating a volatile air treatment agent from a replaceable refill is described herein, the device com-
prises: a housing with at least one exit orifice for evaporated air treatment agent to exit the device, receiving means within said
housing to releasably receive and secure the refill to the device, electrical heating means within said housing, control means; and
chimney means within said housing having a lower orifice and an upper orifice to define a first airflow channel therebetween; an
airborne agent detector means operable to detect airborne agents in the air, wherein said means are provided with at least one aper-
ture to the exterior of the device to permit, in use, air from outside of the device to enter said airborne agent detector means,
wherein the refill for use with the device comprises: a reservoir portion for holding a quantity of volatile air treatment agent: and a
wick having a proximal end within the reservoir portion substantially adjacent a base of said reservoir portion and having a distal
end extending above the reservoir portion; and wherein the device is configured such that, in use, the securing means are adapted
to hold the refill such that the distal end of the wick is located within the chimney means, characterised in that a second airflow
channel is provided between said at least one aperture of the airborne agent detector means and said exit orifice
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Alr Treatment Agent Bispenser with Inproved Odour Sensor Fanclionality

Fiald of the lnventian

The prasent invention relates toan elfectrical amaviation devics thatis configurad 1o adapt the
emanation of & fiuid into the surrounding environiment based on & determination of the
characteristics of the surrounding environment and particularly, but not exciusively, for the
gmaration of gir reatment agents in the form of air treatment agents such as fdgrances,

denderizing andfor pest control materials.

Backuround

Devices are known in which a botiie of volatile Hiquid has an upwardly projecting wick and a
Feater e located in the vieinity of the upper end of the wick to accelerate the evaporation of
volatile fiquid from the wick. The botlle, wick and heater are retained within a housing which
cafries an eleciric plug. To operate the heater the davice is plugged into a wall socket Devicas
of this type commonly claim @ allow contral of the rate of evaporation of the volalite liquids, for

sxample, by varying the distance between the heater and tha wick.

Known prior art devices suffer from the drawback of efficiency and convenience. Typically the
user nas o manually change the apparatus from “narmal” fo "boost” mode, and then to switch it
back 1o "nomal” mnde when this effect is no longer necessary (e.g. when the room is empty, or
at night). Given the typical focation of souwrces df electrical supply on walls {at & Jow lavel near the
floory or placement of electrical devices, this makes the swilching process inefficient and

inconvenient.

Timed davices are avallable which are configured to release air treaiment agent al predefined
thne perinds but these device are not capable of dynamically adjusting their operation to take

accoun! of changes i the surrcunding environment.

in order to overcome some of the drawbacks associated with a device having a timer function,
devices consisting of & combination of a timed functional with a2 motion sensor functional have
heen made available and go some way lo addressing this problem, howsver, increased muotion
suffounding the device doss not necessarily linearly equate to a need for increzsed air treatient

agent

To improve the known devices yet further to make them wuly adapive to thelr surrounding
enviroiment it has been suggested that an odour sensor could be included with such devices

such that when the device's ‘electronic nose’ detects malodour or the like air reaiment agent
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could be emanated, however; such devices are Fraught with sensitivity and refiability issues which
renders them largely unsuitable for mass commarcialisation.

There is a nead, thergfore, for a devica which ovarcomes the defects of the prior art,

Summary of lnvenlien

Acrording 1o a first aspect of the pragent invention Mere 18 provided thereforea devics Tor
gvaparating a volatile alf treatmeant agent from a replaceable refiil, the device comprising:

A housing with at lsgst one exit orifice for evaporated air freatment agent to exit the device;
receiving means within sald housing 1o releasably raceive and secure the rafil to the devics;
electrical healing means within sald housing;

control means; and

chimney means within 'said housing having a lswer orifice and an upper orifice to define a first
airflow channet! ferebatwaen;

an airborne agent detgctor msans operable to detect airbome agents in the-air, wherein said
maans are provided with &t keast one aperturs {© the exterior of the davice o permit, in use, air
from outside of the device to anier said airbarne agent detector means;

wherein the refill for use with the device comprises:

a resarvor portion for holding a quantity of volatile air reatment agent; and

a wick having a proximal end within the reservolr partion substantially adjacent a base of said
reservolr partion and having & distal end exending abave the resatvolr partion;

and wherein the device is configured such that, in use, the securing means are adapiad 1o hold
the refill such that the distal end of the wick is located within the chimney means;
chargeterised inthat a second airflow channel s provided between said at least one aperiurz of

the airboineg ageit detecior means. and said exit orifice.

Fraferably !is housing comprises 8 bottom wall, 3 top wall remote herefram and ong ar more
side walls therebetween. The one of more side walls preferably cansigt of a frontwall, a rear wall
opposed thereto and a left side wall and & right side wall betwean said frontand rearwalls. The
exitorifica(s) is preferably provided in the fop wall andior in the side wall{s) at a position
substantially adiacent to thetop wall such thatair reatment agent emanated from the device, in
use, is dirscted in a generally upward dirsction or & generally upward and forward direction thatis

generally perpendicular o the top wall of the housing.

Praferably the alleast one aperture for the alrbome agent detector means is spaced away froi
the axit orffice(s). v one preferred arrangemant the at least one aperiure may be lozated n a

housing wall that is substentally parpendicular with the housing wall of the exit orifice. fn.an

3]
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alternatively preferred arangement the at least ong aperiure may be located inva housing wall
thatis substantially opposite 1 the housing wall of the exitarifice(s). More preferably the atlsast
one aperture is located in $ie side-wall{s} or rear wall of the housing adjacernt or substantially

adjacent to the botterm wall,

Preferably the second airflow channel is substantially completely separate from the first airflow
charmel, such thatto the exient that there s any inlersection of the two airfflow channels said

rdersection is at or adjacent to the wpper orifice.

Any intersection betwean the first airflow channal and the second airffiow channel may be

facilitated by a cutout portion or the ke in the first aiflow channel.

Alternatively the secand airflow channel may be substantially contiguous with the first airflow
channel, such that the infersection between the two aifflow chanrels is ator adjacent to the lower

ofifice:

As a fyrther altemative the second airflow channal may be complately separate from and does
rot intersect with the first airflow channel, wherain said second airflow channel only permits the
passage of air betwean said atleast one aperture of the airbarme agent detector means and said

exit orifice.

As & vetfurther alternative the second airflow channel may be completely separate from and
does not intersect with the first airflow channel, whereln said second airfow ehannel is prasentio
only encourage the passage of alr through said atleast one aperture of the airboms agent
detector means and past said airborna agent detector means and into the interior of the housing.
I this arrangement thare is no defined second airflow chanriel within the device onee the airflow
has passed the airberne agent defector means, tha airflow is teft to find its own way through the

device foward the exil orfice.

The sbove-mentioned arrangements may be advaniagsous as the sscond airflow channel may
permit a greater guantity of air to he drawn into andfor past the airbome agent detector means
such thatitis able to analyse a broader cross-section of the akr sufrounding the device 1o
detarmine whether itis appropriale to emanals or ncrease the emanation rate of air treatment
agentfrom the refill. During the oparation of the device, the heat emitted in emanating the air

reatment agent may also assist in driving airflow through the second airflow channel,

L
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The second airflow channel may be provided with a tortuous pathway at or adjacent its
infersection with the fimtairflow chanhel or at or adjacent the exitorificerstich thatany air
freatment agent condensing in said second airflow channel will not be permitted to frave! down
the channel toward fo the airborns agent detsctor means and risk the péasible contamination

andfor saturation thereof,

‘The second airflow chiannel nay be provided with-a filter membrane at oradjgcent ity upper
gxtremity such as atits intersection with the first airflow channs! or ator adjacent the exit orifice,
whergin said filter membrane is cobfigured to prevent or substantially prevent particulate
contamination of the airborne agent detectar means whilst allowing gas diffusion therathrough
such that any air reatment agent condensing invor near said second airfiow channal will notbe
permittad to ravel down the channsl toward 1o the arbome agent detector mears and risk the
possible conlamination andfor saturation thereof. The filter membrane may be a plastics material

with suitable diffusion properties such as a poly ethylene membranes.

if the device is provided with more than one airbornme agent detector megns and said plurality of
detector means are spaced apart fram-gach other within the housing, a respective airffow chiannesl

may be provided for each of said detector means.

In a preferred arrangement of the present inveniion the exitorifice-of the housing s the upber
g g i3

orffice of the chimney means,

The chimpey means may be rotatabla relative 1o the housing ta pemit user-conirolied alleration

of the heat that is passad from the heating means loward the wick of a refill in use of the device.

Prefarably the chimnay means has an inner surface intended 1o face the wick of the rafill hat is
substaniially circular i cross-section, and preferably the wick of the refili has an outer sutface
that is substantially circular in cross-section with a small diameter than that of the inner surface of
the chimney maans such that when a refill is secured in position within the device by the regeiving
means; for the avoidance of doubt reference here o eross-sechon is where said cross-section is

taken substantially perpendicularfo the longitudinalaxis of the wick/chimney means.

Preferably the exterior surface of the chimnay means is substantially circutar in cross-section,
whersin said cross-section is taken substantially perpendicular to the longitudinal sxs of said

Means.
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The haaling means is preferably locaied adiasent the chimney maans. The chimiiey means may
be provided with cut-out porfions in registration with the heating maans, whereby the ability-of the
chimney means 10 be rofated by 8 user peimiis a user to ratgte the chimney means relative fothe
heating means, thus altering whether the cut-out portion or non-cutout portion of the chimney
maans s between the wick and the heating means which affects the amount of heat directad

toward the wick thereby.

The secund girflow channel may be provided with 2 cut-out portion adjacent o e heating means
to pemnil, in Use, heatfrom aaid means lo enter tha channel and increase the airflow

therathrough.

The chimney means is preferably made from a plastics material, and preferably from a plastics
material that is a good thermal conductar such as nylon or polypropylene.

Prefarably the heating means ia fixed in position within the device such thatitremains at a

pradetermingd distance from the chimney means.

Alternatively, the heating means may be laterally movable toward and away from the chimney
means it coordination with the rofation of the chimney mearis which may increase the

performance of the device.

The heating means may be provided in any suitable form such as a bar heater or atlsast one
point snures resistor. Preferably the heating means is provided in the form of at least ong
electrical resistor, such-as a themistor. Preferably, at least one slectrical resistor is used in the

device of the present fivention as the heating means.

The slactrical powar applied i the device may by provided by any suitable form, such as by
mains slechricity, batterias or solar cells. However, dug to-the power demands of the heating

means and airborne agent detector mains eleciriciy is praferred.

Where the devige is intended for use with mains electricity, the device may be provided with plug

formations configurad 1o engage the cpenings in a mains electrical socket.

Where the device is provided with the plug formations, the formations are focated toward & rear-
facing wall of the housing and, i this arrangement, the receiving means can be located in a

jower-facing aspectof the housing.
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The devise may be provided with varience means that directly or indirectly engage or
communicate with the rolatabla chimney means to permit a user of the device to rotate the
chimney means in order to alfer, in uss, the temperaiure applied from the heating means fo the
wick of he refill, thus alfering the rate of emanation of the volatile liguid ino the environment

surrounding the device.

The device may alse be provided with slectronic control means that is capable of incregsing the
powar that is applied o the heating roeans to Increase its thermal output and, consequently,

increase the rate of emanation of air treatmentagent

The housing is prafarably substantially open toward the lower aspect thereof to peimit corvenient
access to, and sightof, a refill when releasably held by the securing reans. This arrangement
may be advantageous since 2 user will be able to visually monitor the level of volatile liquid

remaining in the refif].

Alternatively, the housing may substantially surround the refill when tha refill is held by the
securing means. This arrangement may be advantageous ay an engaged refill may be less
susceplible o being tampered with. Additionally, this arrangement may permit the device to have

an improved aesthetic from 8 consuwmer perspective.

The securing means may engage any part of the refill i ensure the position of the refili in relation
{o the device. Preferably the receiving means are arranged o engage with an upper portion of
the refill since this arrangement may facilitate & more relisble positioning of the wick within the

chimney means.

Alternatively, the receiving means may engage a lowar partion of the refill. This arrangement
may be particularly useful where the housing is arranged t© substantially surround an engaged

rafill.

As a further altamative the receiving means may be arranged o engage more than one porfion of
the refill

The airborme agent detector means is praferably subsiantiaily completaly isolated from any fluid
prasent in the interior of the housing such that any fluid present in the interiar of the housing is
substantially completely prevented from passing through said one or more housing walls fo be

detsciable by the airborne agent detector means.

&



WO 2011/045615 PCT/GB2010/051747

The housing is preferably provided with a concave recess In a wall thereaf that extends into the
interior of the housing. The concave racess is prefgrably sized to receive the airbormne agent
detector means thergin. The contave recess may be provided with a covar that is sized o fill the
recess and to substantially follow the shape andfor comteur of the side wall, and wherein said
cover comprises the at least one aperiure. In a praferred arrangement the airbome agent
delector means is located within the recess end the cover is substantially permansnily sealed ta
the adjscent side walls 1o substantially completely pravent ingress of any unwanied materials into
the recess other than through the apefturs(s) irt the cover, and even more preferably completaly
prevantingrass of any unwanied materials into the recess other than through the aperture(s) in

the caver:

Froviding the airbomne agent detector means within the recess in order to substantially complately
isolate it from the interior of the bousing has besn found to be particularly advantagecus insofar
asthe device may be batter protecied agaihst falss detertions by said detecter nieans dus 1o the
alr reatment agent emanated by the device. With many kriown devices when the air ireatment
agent is emanated small quantities of the emanated agent are not successfully emanated into the
surrounding environment but instead can get trapped within the device or impinge on the housing
walls to circulate inside the device andior ponl inside the device and subsequently evaparate
within the device. Without the isciation of the detector means the rapped emanaled agent is able
to interfers with, and in some cases completely satutate, the detector means such that it is
rendered almost compietely incapable of reading variations in airboriie agents in the erviranment
surrounding the device. Exposure 1o such high levels of detactable material, and particularly
prolonged exposure, may also lead fo problems associated with loss of sensitivity, detector
means contamination, reduction of detector means lfeiime and, ultimaiely, Joss of detector

means functionality.

The airbome agent detsclor means may be configured to wirslessly communicate with the control
mearns in order fo preserve the integrity of the recess against ingress of rapped emanated air
Fraaiment agent Altematively, assmall conduit into the recess may be provided o permit a wired
communication between the airbome agent delector means and thecontrol means wherein any
gaps between the conduit and the wirels) s substantially completely sealed, and praferably
complelely sealed, to prevent the ingress of rapped emanated air reatment agent into the

reLass:

The aperture(s) may be provided with a filter membrane to prevent or substantially prevent

particulate contamination of the aifbore agert detector means whilat aliowing gas diffusion
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tharethrough. The filter membrane may be a plastics material with suitable diffusion properties

such as a poiyethylene membrane.

The housing wall{s} may be provided with an outwardly extending protrusion adjacent to the
aperiure(s) communicating with the alrbome agent detector maans in order to preventan
eimanated alr reatment agent from enlering the aperture(s} to falsely trigger the alrbome agent
detector means andfor salurate the alrbome agent defestor means. Preferably the autwardly
extending profrusion is provided i the form of a cowl located above the aperturais) the divert any

air rgatment agent away from the aperiura(s).

Preferably the alfbome agent delector means comprises at leastone odour senser means. The

odour sensor May comprise cna or more metal oxide semiconductor sensors andfor one or morg
metal oxide sensors. The atleastone odour sensor means may be combined with ons or mora

additional sensars from tha list of: @ motion sensor; a person sensor; a light sensor; a sound

sensor;a humidity sensor: & smoke sehsor; a Emparature sensor.

In order for any metal oxide semiconductorimetal oxide odour sensor to be operational the sensor
must heat up o an operational lemperature to faciiitate sultably aclive surface chemistry on said
sensor, typically this femperature is in the order of 300 10 380°C. The need o access such high
operation temperatures makes devices containing such sensors consume large amounts of
gnergy. IUis a further object of the present invention fo improve the éneigy consumption of
devices containing axide samiconductorimetal oxide odour sensor(s) and to this snd the inveriors
have raalised that ilis possible to achieve this.aim via pulsing the energy applied to said

sensoris).

In one preferred arrangement power is applied to the sensor{s) substantially continuously in order
to getthe sensor{s} to an operational temperature fo-ensure that said sensor(s) surface chemistry
i5 suitably active to detect airbomea aganis and thereafter the power is applied intermitiently to the
sensor(s) 1o keep the sensor(s) atorclose o an operational femperature andior 1o ensure that

said sensor{s) surface chemistry is suitably active to detect airbome agents.

I ancther preferred embodiment aftay the power has been applied to the sensor{s) substantially
continucusly io get the sensor(s) to an operational temperaiurs 1o ensure that said sensor(s)
surface chemistry is suitably active to detect airbome agents, thereafter the power i applied
intermittently to the sensor{s} 1o keep the sensor{s) at an operational temperature and/or o

ansure that said sensor{s) surface chemistry is suitably aclive to detect airbome ageris-such that

o

5
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the odour sensor may substantially continuously or routinely measure the o quaniities of althorne

agenis enlgring the aperture(s}.

I an altematively preferred embodimentafter the power has biean applied to the sensor{s)
substantially continuously to get the sensor(s) to an operational temperature fo ensure that said
sensor(s) surface chiemistey is suitably aciive t¢ detectairhorme agents, thersafter the power is
applisd generally interuittently to the sensor(s) to keep the sensor(s) close o an oparafional
temperature andfor {o ensura that said sensor{s) surface chemistry is suitably aotiva © detect
airbome agents. Within the period of Intermittent power application may be periods of continual
power application and/or increased power application o temporally place the sensor{s) at the
eperation temperatire andfor (o ensure that said sensor(s) surface chemistry is suitably active to
detectairborne agents, whergin the adour sensor isarranged to vooperats with this application of
power therelo to only measure the quantities of airborne agents entering the aperture(s) when the
sensor{s} 15 at the operational temperature and/or 1o ensure that sald sensor(s) surface chemisty

is suitably active to detect airbome agents in the power application cycle.

In a further altlematively preferred embodiment after the power has been applied o the sensor(s)
substantially continuously to getihe seneor(s) to an aperational temperature o ensurea that sald
sensoi{s) surface chemistry is suitably active to detect airborne agents, thereafter follows a
pericd of no application of powsr, wherein the non-application of power Is followed by the
application of power substantially continually to get the sensor{s) to an operational temperature to
gnsure that said sensor(s) surface chemistry is suitably active to detect arbome agents, and the
cycle continues in accordance with the same pattern throughout the oparation of the devics.

Preferably the once the nmetal oxide semiconductorimetal oxide odour sensor to has been heated
up 1o an operational temperature the pulses of power may last fora 5 to 1000ms period with an
off-period lasting between 0.5 to 10 seconds, and more preferably the pulses of power lastfora 5
o 250ms period with an off-period lasting betwesan 0.5 to 7.5 seconds, and even mare preferably
the pulses of power last for a & to 100ms period with an off-period lasting between 0.5 10 5.5
seqonds, and most preferably the pulses of power lastfor a.5 % 80ms period with an off-period
lasting between .5 to 3.5 seconds, ideally the pulses of powar last for substantiatiy 35ms with an

off-period lasting for subsiantially 2.2 seconds.

In the context of the presantinvention and for the avoidance of doubt “operational temparature” is
used in relation o the present invention o relate to the temperatures that the sensar(s) must
access to facilitate suitably active surface chemistry on said sensor. For the further avoldance of

doult, in the context of the present invention “closs to an operational temperature” ia understood

g
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o mean the temperature is only permitied to drop balow an operation temperature defined by the
duration of ime (as defined above} that it would take the device under the application of bower o
the sensor to heat up to an operational temperaiurs. The skilled person would understand the
boundaries of “close” 1o be based on how the system had been tuned when the sensor(s) of the
device may be powered 5 to 1000ms pericd with an off-petiod lasting betwesn 0.8 to 10 seconds;
such that a temperature would not be defined as “close to an operational temperature’ if the
sensor was ot capable of reaching an operational temperature within the aperational boundariss

the device was fiined fo.

I order fo mainiain and/or imprave the sensitivity of the altborne agent detector means and
prevent the false iriggering thereof, once a quantity of air irsatment agent has been emanated the
confral means may prevent the airborne detéction means from oparating for a period of tme fo
aliow the initial high concentration of air reatment agent surfounding the device immediately after
emanation v subside as the agent emanates further into the surrounding envirgriment in order to
prevent false detections of airborne agent by the detector means. Praferably the coritrel means is
aperable o disable the airborne agant detecior means from operating for between 1 second to 30
minutes after emanation, and more preferably 5 seconds to 15minutes after emanation, and
gven more preferably 10 seconds o 10 minutes afler emanation, and most preferably 158 seconds
to § minutes after amanation, and ideally for substantially betweesn 80 to 180 seconds after
emanation; by virfue of this arrangement the airbome agent detector will also be consarving
pawer consumplian which is particularly useful if the device is fo be non-mains electric powsred.
Alternatively the control means may be operable to ignore andlor dismiss signals from the
arbome agent detector means for batween 1 second o 30 minutes after emanation, and mare
praferably 5 sezonds 1o 15 minutes after emanation, and even more preferably 10 seconds to 10
minutes after emanation, and most prefarably 15 seconds o 5 minutes after emanation, and

ideslly for substantially betwesen 80 to 180 seconds after emanation.

In order to further malntain and/or improve the sensilivity of the airbome agent detecior means
the control means may be provided with aute-ranging unctionality whereby said functionality is
operable o select the correct range of the signals raceived from e airborme-agentdetestor in
order 1o ensure consistent responss is maintainad to fufther airbome agenis whilst he detector
means is already under the influence of previcusly existing airbome agent(s) or other

environmerital factors.

Preferably the at least one airborne agent detector operabile, in use, to detect whether the current

alrbome agent level deviates from a background arbome agent level detected by more than a



WO 2011/045615 PCT/GB2010/051747

pradetermined amount, wherdin the background arbome agent level and the currant alrborme

agentievel is calculated by the device, preferably by the conkol means.

Preferably, the control means:are operabls to calculate the current airborne agent level by
caloulating an average of a predetenmined number of most recent readings of the airbome agent
detector means. Preferably, two fo five of the mast racent readings, more preferably three of the

most recant readings.

The control means may be operable to calculate the deviation of the current airborme agent level
from the background leval by means of a subtrastion of ona from the other, andior by means of a

rativ of ohe o the other.

Preferably, the deviation is calculated by subtracting the background leve! from the current
airborne agent level and dividing that amount by the background level value. The result may be

multiplied by a constant, for ease of display and/or usa.

Unlike several known prior art devices the device of the present invention does not oparate using
a pre-defined value for the background airborne agentlevel, rathar the device of the present
invention calculates this level and uses this caleulated level (o control the releass of the at least
ene air reatment agent. This arangement may be advantageous as the device is operabls to
adapt how it releases the one or more air treatment agent depending on the charactenistios of the

surrounding environment in which it is used.

Preferably, the control means are operable to calculale the background airbome agent level by
saloulating an average of a longer tima period than that over which the current atborne agenit

lavelis calculated,

Preferably, the background airborne agent level and the current airborne agent level are
temporslly offset, preferably by at least 5 seconds, mare preferably by atleast 10 second, mora

preferably by at least 20 seconds.

Qrice the device is placed into an operational mode, the background airborne agent level may be
an average of the levels of airbome agent detectsd by the device thratghout the duration of that
operational mode. I tis arrangement the device may batter feam’ the charactaristics of its local
enviranment and, during use, will be betler able o provide for the release of an air ireatment
ageni(s} when the current arborre agent level deviates from the background leval by more than

the predetenmined amount ¥ a userwishes to move the device o an alternative location, g user

i1
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may be encouraged to reset the device from the operational mode, this resetting of the device
may have the effsct of zereing the average levels of background agent such that He device is
operable o feam’ the-characleristivs of its new envirornment when placed back irito the

operational made by calculating the average background agent level from no existing starting

point

Preferably, the control means are operable to calouiate the background girbome agentiavel by
caloulating an average of a predetennined numberof somae or all of the most recent readings of
the detecitor. Preferably 10 o 10,000 of the most recant readings, mare preferably 20 o 5,000 of
the mast recent readings, and most preferably 50 to 1000 of the most recent readings.

The device may be provided with an ibitial seiting mode wherein when the device is first powered
ug, the confrol means witl automatically calibrate based on the existing background odour-when

the davice is first switched on.

i an allemative or addifional arrangsment, the control means are preferably operabie to
calculate the background level based on caloulating a savies of averages from rolling windows of
meagsuremants from e arbome agent detecior means, Each rolling window may be an averags
of between two and teri raadings, preferably six readings. Preferably, the windows do not sverlap.
Praferably, the windows spar & fime period of between & and 30 minutes, preferably between 10
and 25 minutes, praferably betwesn 15 and 20 minutes. There may be approximatety 30 to 50

windows.

Praferably, the control means are operable to discard the oldest window wher g new window
becomes available, praferably taking intoe acoount an offset between ihe current and background

levels.

Prefarably, the control means are operabile {o adjust the predetermined level of deviation fron the
background tevel fatresults in air reatment agent being relsased. The predetermined lavel may

be manually adjustable. The deviation may be a posliive or negative devialion.

Whare the airboms agent detector means is provided in the form of one of more metal éxids
semiconductorimetal oxide odour sensor said sensor(s) may be pravided with dne or more
resistors in series therewith to ensure a consisient outpul of signal from the sensor(s) as their
resistance changes during thelr operation in response 1o their detection of airborne agent.
Praferably the device is provided with between 3 to 5§ dyhamic range resistors with a 1 to 300K

range.
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The device is preferably provided with cne exit orifice per replaceable refill of air reatment agent
sgcwred in the device, this arrangsmient is preferably to prevent cross-contamination of the air

freabmient agsnts.

Preferably the container of air treatment agent is received entirely within the housing of the

devica.

The device may be provided with a user-controlied boost meachanism. I uss of the devige, the
activation of said boestmechanism may substantially immedialely cause the dispensing of the at

least ong air treatment agent

The airbome agents detected by the airbome agent detector means may be comman housshold
odours {and the chemicals which constitule) these malodours. For exampler kitchen malodour:
bathraom malodour; tobacco smoke: pet odours; mould and/or mildew; body odour; fish; anions;
garbage; fragrance from ather products {such as detergents, polishes, cleaning products etc). To
facilitate such detection the adour sensor means may be operable to detect at least some of the
following chaemical components: amines and nitrogen compounds; acids andfor sulphur

compounds, such as mercaptans, thioacids, thinesters, sulfides, phenols and skatole odours.,

The device of any of the abovenentioned aspects may be provided with an indicator wherein
said indicator is operable to indicate to a user whatfuncion the device is currently performing.
Theindicator may be operable to provide a visual indication andfor provide an audible indication.

Freferably tha indicalor is configured to provide a visual indication by emitling light from one or

muare light sournes, preferably one of more LEDs.

The one or more light sources may be adapted to emita gifferent colour of light io indicate the
current function the device is performing. Additionally or alternatively, the one or more light

sourcas may blink or flash o indicate the currertt function the device is perferming.

Altermatively or additionally, the device may be operable to visually indicate the function eurrently
being performed by the device via a seresn. The screen may be an LCD screen that is adapted
to provide a message toa user, for instance such ressages could include "ON, “SENSING,
“MOTION DETECTED”, "RESTING”, “NORMAL MODE" “DETECTION MODE", "QFF”,

According to a second aspect of the prasent invention there is provided therefore a device for

gvaporaling & volatile air treatment agent, the device comypising:

o
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a housing with atleast one exit orifice for evaporated air teatment agent to exit the device;
recelving means within said housing to releasably raceive and secure a refil to the device;
glactrical heating means within said housing:

covdrol mearns; and

chimney means within said housing having a lower orifice and an upper orifice to define a first
awflow channel herebetween;

an airpome agent detsetor heans operable © detect arbomie agents in theeaie, wharein said
means are provided with at least one apertura to the exierior of the device to permit, in use, air
from outside of the device to enter said airbome agent detecior misans;

wherein device further comprises a replaceable refill engaged with the receiving means, wherein
said refil comprises:

a reservolr portion for holding a quantity of volatile air treatment agent; and

a wick having a proximal end within the reservoir portion subsiantially adjacent a base of said
reservolr portion and having a distal end exiending above the reservoir portion:

the device being characierised in that a second sirffow channel is provided betwesn said at least

one aperiure of the airbome agent detector means and said exit orffice.

Any of the features descrived hersin may be combined with any of the above aspects in any

combingtion.

Description of an Embodiment

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

Fig.1 Hlustrates a front elevation of a plug-in electrical device according to the present invention;
Fig.2 ilustrates & top elevation of e plug-n electrical device according to the present invention:
Fig.3 Hlustrates a cross sectional view of the plug-in slectrical device according to the prasent;
and

Fig.4 ilustrates a side elevation of a plug-in electrical device according to the present invention.

Figs. 1-4illustrate & devige 20 according to the present invention, specifically the device 20 is a
plug-in device intended to be connected & & mains slectricily sacket, the device being mounted
on or carvied by a electrical plug formations 21 that extend out of the raar side of the device 20,
The device 20 is flustrated in Figs.1& 2 with a refill 22 of volatile liquid air reatment agent
engagad therewith, held in place by receiving means 34. The refill 22 has a reservolr portion 23
in the form of 2 glass botle containing the air treatment agent 24 and a wick 28 sxtending from
the reservolr 23 1o above the fop of the botile through a seal (not shown) and inte a chimpey
means 26 of the device 20, The wick 25 may be substantially cylingrical-and the seal is present
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to ratain the air reatment agent 24 within the bottle should the device 20 be knocked over andior

inverted when the refill 22 is.engaged therewith,

The device 20 has a housing 27 which parially extends over an upper part of the refilf 22, The
top of the housing 27 has a generally civeular central exit orifice 28 which iy aligrsd with an uppey
orifice 35 of the chimney means 268. The chimney means 26 between its lower orifice 3§ and
upper ofifice 35 defines the first aiflow channel thersbetwsen. -Alris capable of flowing betwaen
the seal {not shown} and the lower orifice 38, driven i part by heat radiating from the heating

mearts 28, loward the upperorifice 35 and cutof the exitorffice 28.

The healing means 29 are illustiated as resisors, such as positive temperature cosflicient {PTC)
thermmistors but said maans could be provided by way of a ring heater or the Hke, or 2 combination

thereof.

Although not Busiraied, the device 20 may be provided with means to receive at least two
separate containers of liquid 22. In this arrangement the device 20 may be provided with

additional heating means o cause the emanation of the alr treatment agent 24,

Most praferably the top wall 27’ of the housing 27 is-angled such it stopes downwardly toward the
front wall 277 and the exit orifice 28 is-provided in the top wall 27" In use, {o be discussed in
morg dedail below,.alr Feaiment agent 24 emanated from the device 20 Is directed in @ generally
upward direction or a generally upward and forward direction perpendicular 1o the slope of the top
wall 277

The airboms agent detecior means 30 is provided i the side wall 27" generally adjscent the
botlom wall 277" of the housing 27 Jocated within dotted lines as sald detecior means 30 is
substantially completely isalated from the inlerior of the housing such that any alr treatmentagent
atrongcusly present in the interior of the housing is subsiantially completely prevernted from
passing through the housing walls fo be.deteciable by the detector means 30.

The housing 27 is provided with & recess 31 that axtends into the interior of the housing 27, the
racess 31 being sized to recsive the airbome agent detector means 30 therein and have a
second alflow channel 37 extending therefrom. The recess is provided with a cover 32 that is
sized to fill tha recess to and substantially follow the shape andfor sontour of the exterior-facing
side wall 277, The cover 32 is provided with at least dne aperiure 33 o permit air oubside of the
device 20 lo etter and its content be analysed by the delector means 30, The airborne agent

detector means 30 is lopaled within the recess 31 and the cover 32 /s substantially pafmanently
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sealed 10 the adjacent side wall 27" to subsiantially complately preventingress of any unwanted

materials info the recess other than through the aperture 33 in the covet 32

Tha second airfiow channel 37 is substantially completely separate from the majority of the first

airflow channe! such that he intersestion of the wa airflow channels is adiacent to the exit orifice.

Although noi lusirated the sscond airflow channel could be substantially contiguous with the first
airflow charnel, such that the inlersection between the two airflow channsls is at or adjacent to

the lowear orifice 36.

Again. although not lustrated as a further altemative the second airfiow channe! 37 may be
comiplately separate from and does not intersect with the first airfiow channgl, wherein said
second airflow channet only permits the passage of air between said at least ohe aperturs of the

arbome agenti delsctor means and said sxt orifice.

Yetagain, although not Hlustrated the second aifflow channel 37 may be.complately separate
fromy and does not intersect with the first airflow chanhsl, whersin said second airflow channel is
prasent fo only encourage the passage of air through said atleast one aperture 33 and past said
airbome agent detector means 30 and inte the interior of the housing 27. In this arrangsmant
there is no defined second airflow channel 27 within the device ohoe the airfiow has passed the
airbome agent detector means 30, such that the airflow is leftio find ks own way through the

device toward the exit orifice.

Any or gl of the above-mentioned amangemenits may ba advantageous as the second airflow
channe! may permit a greater guantity of air o be drawn into and/or past the airborne agent
detector means such thatit is sbleto anslyse a broader cross-section of the air surrounding the
device to determine whather it is appropriate o emanate or increase the emanation rate of air
tregtment agent from the refill. Buring the operation of the device, the heatemitted in emanating

the air reatment agent miay also assist in driving airflow through the sscond airflow channe!,

The second airfiow channel 37 may be provided with a tortuous pathway (not shown) ator
adjacent ifs inlersection with the first airflow channel or at or adjacent the exit otifice 28 such that
any air freaiment agent condensing in said second sirflow channel 37 will not be pemitted to
travel down the chatinel loward to the airborne agent detector means 30 and rigk the pussible

contamination and/or saturation thersnf.
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The second airflow channel 37 may be provided with a Siter memvibrane {not shown) ator adjacent
its upper extremily auch as at iis intersection with the first airflow channel or al or adjacent the
exit orffice 28, whergin sald filter reembrane is configured to prevant or substantally prevent
particulate contamination of the airborme agent detector means 30 whilst allowing gas diffusion
thaerethrough such that any alr treatment agent condansing in or near said second airflow channe!
37 will not ba permitiad to ravel down the channel 37 toward to the alrborne agent detectar
means 30 and risk the possible contamination andfor saturation thereof

The device 20 is arranged such that the airbome agent detector means 30 is substantially
completely isolated from the interior of the housing and this is considered to be advaniagsous
insolar as the device may be betler protecied against falss detections by said detector means 30
due 1o the air treatment agent erroneously and/or routinely being emanated by the device 20
within the interior of the housing. A small conduit {(not shown) indo e recess is providad 3o
permit a wired communication betwsen the airborne agent detecior means 30 and a control
means (not shown}, the gap between the conduitand the wire{s) is sealed 1o prevent the ingress
of rapped emanated air treatment agent into the recess such as with resin or adhesive ar the
like. Although notillustrated, the airborne agent detector means 30 could wirslessly
communicate with the control means in arder fo preseive the integrity of recess 31 against

ingress of alr reatmant agent 24 presentin the interior of the housing.

Althiough not illustrated the aperiure 33 canbe filled with a filler mambrane to prevent or
substantially pravent panticulate contamination of the airborme agent detector means whilst
atlowing gas diffusion therethrough. The filtler membrane may be a plastics material with suitable

diffusion properiies such as a poly ethylene membrane.

The sirbome agent detector means 30 generally comprises at least one odour sensor means,
and preferably one or mare matal oxide semiconductor sensars andfor one of more metal mdde

Sensors.

The mode of operation of the device 20 and the inter-ralation of the camponants will now be

explained.

in order for any maial oxide semiconductorimetal oxide adour sensorto be operational the sensar
must heat up 10 an operational temperature, typlcally this temperature is in the order of 300 o
350°C. The device 20 may be arranged such that its control means aliows powsr to be applisd 1
the sensor{s} substantislly continuously In order fo getl the sensor(s) o an operational
tempevature and thereafter the power is applied intermittenitly to the sensorls) to keep the
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sansor(s) at. or close to, an operational temperature such that the odour sansor may substanially
contnuously or routinely measure the to quantities of airbome agents entering the apertire 14,
33,

Once the metal oxide semiconductormetal oxide odour sensor i has been haated vip fo an
operational emperature the pulses of power may last for & 5 to 1000ms period with an off-period
tasting betwaen 0.5 to 10 seconds, and morg preferably the pulses of power last for 3 S to 250ms
period with an off-period lasting between 0.5 to 7.5 seconds, and even mare preferably the pulses
of power fast for a § to 100ms period with an off-period lasting between 0.5 to 5.5 seconds, and
muost preferably the pulses of power last for & 5 to 60ms period with an off-period tasting between
0.5 to 7.5 seconds, ideally the puises of power last for substantially 35ms with an off-period

lasting for substantially 2.2 seconds.

To improve and/or maintain the sensitivity of the airbore agent detector means 30 and pravent
the false triggaring thereo!, onee a gquantity of air reatment agent has been eanated andfora
higher rate of emanation has been maintained for a predefined period the control maans pravents
the airbotne detection means 30 from operating for a period of time fo allow the initial high
concentration of air treatment agent surrounding the device immeadiately after emanation to
subside as the agent smanates further into the surrounding enviroament in order fo prevant falag
detections of airbome agent by the detector msans 30. Preferably the control means is operable
o disable the airbome agentdetector means 30 from operating for batween 1 second to 30
minutes after emanation. and more preferably 5 seconds (o 15 minutes after emanation andfor
higher rate of emanation, and even more preferably 10 seconds to 10 minutes afier smanation
andfor higher rate of emanation, and most preferably 15 secanids to 5 minutes after emanation
and/or higher rate of emanation, and ideally for substantially 100 seconds after emanation andior

higher rate of emanation.

Inuse the control means is arranged to analyse signals received from the airborne agent detector
means 30 o detect whether the current airbormne agent level deviates from a background aitbome
agentieval detected by more than a predetermined amount. wharein the hackground airbame

agent level and the current airbome agent level is caloulated by said control msans.

The control means are aperable to caleulats the current aitborms agent fevel by caloulating an
average of a predetermined number of most recent readings of the airhome agent defector
maans 30, Preferably, two to five of the most recent readings, more praferably thres of the most

racend readings.
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The contral means may be operable to caloulate the deviation of the current airborne agent level
from the background level by means of a subtraction of one from the other, andior by means of a

ratio of oheto the other,

Preferably however, the deviation Is caltulatad by subiracting the backgraund level front he
curreni airborme agent level and dividing that amount by the background level valus. The resuit

may be:multiplied by a constant, for ease of display and/or use,

The controt means are operable to caloulate the background arbome agent level by caloulating
an average of a longsr time period than that over which the current airbame agent level is
caloutated. To improve the sensitivity the background airbarme agent level and the current
airbome agent level are temporally offset, preferably by at least 5 seconds, more preferably by at
least 10 second, more preferably by atlsast 20 seconds.

Once he device 20 is placed into an operational mode, the background alrberne agent level may
be an average of the levels of airborne agent detected by the device throughout the duration of
that operational mode. In this arrangament the device 20 may betier feam’ the characleristics of
its local envirvanment and, during use, will be batter able fo provide for the release of an air
reatment agen{s) when the currant airborne agent fevel deviates from the background leval by

mare: han the predetermined amount.

f a user wishes o move the device 20 to an allemative focation, a user may be encouraged to
reset the device from the operational mods, this ressatting of the device may have the effect of
zerolng the average levels of background agent such that the devics is aperable to leamn’the
characteristics of its new environment when placed back into the operational mode by caloulating

the average background agent level from no existing starting peint,

The control means are operable o calculate the background airbome agent level by calowlating
an average of a predetermined numbser of some or all of the most recent readings of the detector,

preferably 10 to 10,000 of the most recent readings.

The devica 20 may be provided with an iitial setting mode wherein when the device is first
powerad up, the control means will automatically calibrate basad on the existing background
odour when the device ig first switched on. Therzafter the confrol nisans dre operable fo
caloulate the background level based on caloulating a series of averages from roliing windows of
measurements from the airbome agent detector maans. Each rolling window may be an average
of between two and ten readings, preferably six readings, Preferably, the windows do notoverlap.
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Freferably, the windows span a time period of between § and 30 minutes, preferably batween 10
and 25 minutes, preferably between 15 and 20 minutes. There may be approximately 30 to 50
windows. The control means are operable to discard the oldest window when a new window
becomes available, preferably taking into account an offset batween the current and background

ievels.

Preferably, the control means are operabis to adjust the predetermined lavel of deviation from the
background level that results in air treatment agent being released. The predetamined level may

be manually adjustable. The deviation may be a posilive or negative deviation.

Where the airbome agant detector means is provided in the form of one or more metal oxide
semiconductor/metal oxide odour sensor sald sensor(s) may be provided with one or more
rEsisiors in serigs therewith to ensure a consisient output of signal from the sensor(s) as their
resistance changes during their operation in response fo their detection of airbore agent.
Preferably the device is provided with between 3 to § dynamic range resistors with a1 o 300KQ

range.

The device 20 may be provided with 8 user-controlled boost mechanisim {hotshown). I use of
the device, the aclivation of sald boost mechanism may substantially immediately cause the

dispensing of the at least one air Featment agent and/or higher rate.of emanation.

All-of the features disclosed in this specification {including any accompanying claims, absfract
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 lsast some of such features andior steps ara

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 disclosad is one sxample only of a generic serias of sauivalent oy similar faatures,

The nvention is not restricted to the details of the foregoing embodimeni(s). The invention
axtends {0 any novel one, or any novel comisination, of the Teatures disciosed in this specification
{Including any accompanying claims, abstract and drawings), or to any novel one, of any novel
combhation, of the steps of any method of process so disciosed.
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Claims

1. A device for evaporating a volatile alr treatment agent from a replaceable refill, the device
comptising:

a housing with at lsast one exit orifice for svaporated air rsatment agent to exit the device:
receiving means within said housing to releasably receive and secure the refill 1o the davics;
electrical heating means within said housing;

caniral means; and

chimney means within said housing having a lower orifice and an upper orifice to define a first
airflow channsl therabetweean;

an airtborne agent detector means oparable o detect airbome agents in the air, wherein said
means are provided with atledst one dperivre to the exterior of the dévice fo pemmi, in use, air
from outside of the device to enter said airborme agent detector means;

wheraln the refill for use with the device compsises:

& reservoir portion for halding a quantity of volatile air treatment agent; and

a wick having a proximal end within the reservolr portion substantially adjacent a base of said
reservoir portion and having a distal end exiending abave he reservolr porfion;

and wherein the device is configured such that, in use, the securing means are adapted to hold
the refill such that the distal end of the wick is located within the chimney means;

characterised in thata second airflow channel is provided between said at least one aperiure of

the airborne agent detector reeans and said exit orffice.

2 A device according in 1o claim 1, wherein the housing camprises a bottorn wall, a top
wall remote therefrony and one or more side walls therebetwsen, and wherein he exit arifice(s) is
provided in the top wall and/or in the side wall{s) at a position substantially adjacent to the top
wall and wherein the at least one aperiure for the airboine agent detector means is spaced away

from the exit orifice(s),

3. A device according to claim 1 or claim 2, wherein the at least one aperiure is located i

the side wall{s) or rear wall of the housing adjacent or substantially adjacent to the battom wall.

4, A device according o any preceding claim wherein the second airflow channet is
substantially completely separate from the first airflow channel, such that to the extent that there
fs any intersection of the two airflow channels said intersection is at of adjacent to the upper

orifice.

2
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5. Adevice according to any of claims 1-3, whersin the second airflow channel is
sutbstantially canliguous with the first airflow channel, such that the intersection betwesy e two

airflow channals is at or adjacent to the lower orifice.

8. A device according 1o any ol claims 1-3, wherein the second airflow channel is
completely separate from and doés notintersact with the first airflow channel, wherein said
second airflow channe! only permits the passage of alr between said atleast one aperture of the

girbome agent detector means and said exit orifice.

7. Adevice according to any one of claims 1-3, wherein the second airflow channal is
completely separate from and does ot intersect with the firstairflow channel, wherein sald
second airflow channal is present to only encourage the passage of air through said at lsast ane
aperture of the alrborme agent detecior means and past sald airborne agent detector means and

into the irerior of the housing.

8. A device according o any preceding claim, wherein the second airflow channsl is
provided with a tortuous pathway af or adjacent its intersaction with the first airflow channel or at
or adjacent the exit orifice such that any air treatment agent condensing in said second aiflow
channel will not be peamitied to fravel down the channel toward to the airboime agent detecior

means.

9. A device according to any preceding claim, wherein the second airflow channel is
provided with & filter membrane at or adjacentits upper extramity such as at its intersection with
the first airflow channet or at or adjacent the exit orifice, wherein said filter membrane is
canfigured fo prevent or substantially prevent particulate contfamination of the airbame agent

detector means whilst allowing gas diffusion therathraugh.

10 A device according to any preceding claim, wherain the device is provided with more than
one airbome agent defector means and said plurality of detector means are spaced apart front
sach other within the housing, and whereln & respective airflow channe! is provided for each of

said detecior means:

11, A device according to any preceding claim, wherein the exit orifice of the housing is the

uppér oiifice of the chimney means.

12, A devics acoording to any preceding claim, wharein the heating means is located

adjacent the chimney maans and said chimney means is providad with cutout portions in
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regisiration with the heating means o penmit, in use, heat fron said means to enter the channel

and increase the airlow therethrough.

13. Adevice-acoording to.any preceding claim, wherein the second airflow channel is
provided with a cut-out portion adjacent to the heating means to pemit, in use, heat from said

misans to gnter the channel and iricrease the abflow thersthrough,

14, A device according to any preceding claim, whersin the device is provided with varlance
means that directly or indirectly engage or conmunicate with the chimney means to pemitthe
rofation thareof to parmit s user of the device {6 rotate the chimney means in order 1o alter, in

use, the terperaiure applied from the heating means fo the wick of the refilt.

15, A device according fo any praceding claim, wherein the device is provided with electronic
control means that is capable of increasing the powar that is applied io the heating means o

increase its themal cutput,

16. A device aerording to any preceding claim, wherein the airborne agent detector means is
substantially cormpletely isclated from any fluid present in the interior of the housing such that any
fuid presentin the interior of the housing is substantially completely prevented from passing
through sald one or more housing walls to be detectable by the airbome agent detector means.

17. A device acrording o any precading claim, wherein the housing wall{s} is/are provided
with an outwardly extending protrusion adjacent to the aperture{s) communicating with the

alrbome-agent detestor means.

18. A device acoording to any preceding olain, wherein the airbome agent detector means

comprises at least one odgur sensor msans.

18. A device according to claim 18, wherein the odour sensor comprisss one or more metal

oxide semiconducior sensors and/or one or more metal oxide sensors.

20. A device according ta claim 18, wherein, in use, energy applisd to said metsl oxide

semiconductormstal oxide odour sensor(s) is pulsed.

21, A device according fo claim 19, wherein, in uss, powsr is applied fo the sensor(s)
substantially continuously to get the sensor(s) to an operational temperature, thereaftar the power

is applied intermittently fo the sensor{s) to keep the sansor(s) at an operational temperature.

U
LXF:



WO 2011/045615 PCT/GB2010/051747

22, A device according to claim 19, wherein, in use, power is applied to the sensor(s)
substantially continuously to get the sensor(s) o an operational temperature, thereafter the power
is applied intermittently to the sensar(s) to keep the sensor(s) close to an operational
temperature.

23, A dispensing desvdoe according to claim 19, wherein, in use, powsr is applied o the
sensor{s} substantially continuously to getthe sensoi(s) fo an operational temperahure, thereafter
followed by a period of nio application of power, wherein the nan-application of power is foliowad
by the applization of power substantially continually to get the sensor{s) to an operational
temperature, and the resuitant oycle continues thareafter throughout the operation of the device.

24. A device according o claim 19, wharein, in use, once the melal oxide
semiconduciorimetal axide odowr sensorhas been heated up to an operational temperature the
puises of power iay last for a 5 fo 1000ms period with an off-periad lasting between 0.5 fo 10

secands,

25. Adevice acoording fo-¢laim 18, wherelil, in use, ance the metal oxide
serniconductor/metal oxide odour sensor has baen heated up to-an operational temperature the
pulses of powsr may last fora 5 to 250ms peviod with an off-perind lasting between 05t0 7.5

seconds.

26, A device according fo claim 19, wharein, in use, onci the metal oxide
sermiconductorimetal oxide odour sensor has bean heated up 1o an operational température the
puises of power may lastfor a 5 fo 100ms period with an off-period lasting between 0.5 o 5.5

seconds,

27. A device according to claim 18, wherain, in e, once the metal oxide
semiconducior/metal oxide odour sensorhas bean hegtad up 1o an operational temperature the
pulses of powar may last for substantially 35ms with an off-periad lasting for substantially 2.2

saconds.

28, A device accarding o any preceding claim, wherein, in use, once a quantity of air
treatment agant hasbasn emanated andfor therate of amanation increased e control means

prevents the airborne detection means from ogeraling for & period of time.
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29, A davice according to claim 28, whevein, in use, the conirol means is operable to disable
the airborne agant detector means from operating for betwsen 1 second to 30 minules after

amanation.

30. A device according lo claim 28, whersin, in use, the control migans is operable to disable
the airborne agent deteclor means from operating for substantially 100 seconds after emanation.

31. A dispensing device accarding to any preceding claim, wherein, in use, the atleastone
airbome agent detector is operable o detect whether the current aFbome agent levs! deviates
from a background airborng agent level detected by more than a predsiermined amount, wherain
the background airbame agent level and the current atborne agentisvel is calculated by tha

device,

32. A dispensing devise according loolaim 31, wherein, in use, the control means are
operable to-calculate the current airbome agent level by calculating an average of a

predetermined number of most recent readings of the arborne agent detector means,

33 A device for evaporating a volatile air treatment agent, the device comprising:

3 housing with atleast one exit orifice for evaporated air reatment agant to axit the device;
recelving means within sald housing to releasably receive and sacure arafill to the device;
electrical heating means within said housing;

cotifrol means; and

chimney means within said housing having a lower orifice and an upper orifice to define 4 first
arflow channel therebetveen:

an airborng agent defector means operable o detect airborne agenis in the air, wherein said
means ate provided with atleast one aperiure to the axterior of the device 1o permit, i1 Use, air
from autside of the device fo enter said sirbome agent detector mesans;

wherein device further comprises a replaceable refil engaged with the receiving means, wherein
said refill comprises:

a reservair partion for holding a quantity of volatife alr reztment agent; and

a wick having a proximal end within the reservoir portion substantially adjacent a base of said
reservoir portion and having a distal end exending above the raservoir portion:

the device being characterised in that a second airflow channel is providad between said atieast

one aperiure of the airborne agent detector nmearns and said exit orifice.

234, A dispensing device substantially as described herain with reference ta Figures 1 1o 4 of

the drawings.

28]
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