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(57) Abstract: A method for a dispensing device for at least one air treatment agent as well as a dispensing device is described
herein, the dispensing device comprises: a housing having one or more walls to define an interior adapted to receive at least one
removable container of air treatment agent at least partially therein; and within said housing the device comprises: an airborne
agent detector means operable to detect airborne agents in the air, wherein said means are provided with at least one aperture to
the cxterior of the device to permit, in usc, air from outside of the device to enter said airborne agent detector means; receiving
means for receiving said at least one container of air treatment agent; emanation means adapted, in use, to emanate the air treat-
ment agent from the device through one or more exit orifices in the housing; control means in communication with the emanation
mcans and in communication with said airbornc agent dctector mcans; charactcrised in that once a quantity of air trcatment agent
has been emanated from the device, in use, the control means prevents the airborne detection means from operating for a period of
between 1 second to 30 minutes atter emanation or, alternatively once a quantity ot air treatment agent has been emanated from
the device, in use, the control means is operable to ignore and/or dismiss signals from the airborne agent detector means for a peri-
od of between 1 second to 30 minutes after emanation.
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Air Treatment Agent Dispenser with_imgroved Qdour Sensor Functionality

Fizld of the Invenfion

The preseni invention relales to a method for an emanation device thatis configured o adapt the
emanalion of & fluid into the surrounding environmant based on a deternination of the
characteristios of the surrounding environment and pariicutaily, but not exclusively, for the

emanation of air tragiment agents such as fragrances, deodorizing and/or pest control malerials,

Background
Devices aré known ih which a bottle of volatie liquid has a upwardiy projecting wick and a heater

s focatad in the vicinity of the upperend of the Witk to accelérats the svaporation of volatile fiquid
from the wick: The botlls, wick and heater ave refained within a housing which carres an eléciric
plug. To operate the heater the device is plugged into a wall socket. Devices of this type
commenly elaim to allow conirol of the rate of evaporation of the volatile liquids, for example, by

varying ihe distance between the heater and the wick.

Devices are also known in which an aerasol alr freshensr is hald within an automatic spraying
device. A powered mechanism actuates the valve on the aeross! to periodically emit a spray of
the air freshener. Devices of this type comnionly claim 1o allow control of the amuount of spray
aver a fxed time pariod by the consumer being able to vary the time perind betwean emissions.
Such automatic spraying devices are typlcally unable fo provide adjustment i response

axternal stiruli

Kaown prior art devices suffer from the drawback of efficiency and convenience. Typically the
user has to manually changs the apparatus from “‘normal” 1o "boost” mode, and then o switeh it
back to "normal” mode when this effect s no longer necessary (8.g. when the room is emply, of
atnight). Givan the typical location of sourcesof slactrical supply on walls (at a low level near the
floor) or placement of electrical devices, thix makes the switching process inefficient and

nconvenient.

Timed devices are avallable which are configured © release air reatent agent at user-defined
time periods bui these device are not capable of dynamically adiusting their operation o take

account of changes in the surroundihg environment.

In order to overcoine same of the drawbacks associated with & device having a timer function,
devices consisting of a combination of @ tmed functional with & maotion sensor funclonal have

been made available and go some way to addressing this problam,; howsver, increased molion
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suirelnding the device does nal necessarfly linearly equaiz to @ need for increasad afr freatmant

agent

To improve the known devices yet further to make them troly adaptive to their surrounding
environment ft has been suggested that an odour sensaf could be Wclided With such devices
such that when the device's “slectronic noss’ delects madodour or ths liks air treatment agent
could be emanated, however, such devices are fraught with sensitivity and reliability issuss which
renders them [argely unstitable for mass commercialisation.

Tharg is a need, therefore, for a device which avercomas the defacts of the prior art.

Summary of fnvention

Acgording lo.a first aspact of the present invention there is pravided therefore 3 method of
operating & ¢ispensing device for atleast one air reatment agent, the dispensing device
comprising:

a housing having ohe ar more walls to define an interior adapted t6 receive at least one
removable containgr of aif treatient agent at least partiaily therein; and within said housing the
device comprises:

an airborne agant detector meaans uperable to detact arbore agents in the air, whereiy said
means are grovided with at least one aperture lo the exterior of the device o permit, in use, air
from outside of the device to enter said alrbome agent delecior means;

recelving means for receiving said st least one container of air treatment agent:

emanation means adapled, in use, o emanate the air treathent agent from e device through
one of more exitorifices in the housing;

coentrol means in communication with the emanstion means and v communication with said
airbome agent delettor means;

chatactarised in that the method comprises the steps of:

tha control meéans instructing the emanation means to aciuvate o cause, it use, the emanation of
a quantily of air reaiment agent;

after the emanation of sald quantity of air reaiment agent the control means is operable to
provent the airborne detection means from operating for & pariod of between 1 second to 30

mingtes aftar smanation.

Freferanly the control means is operable to disable the airbome agent delsctor means from
operating for batwesan § seconds to 15 minutes after smanation, and even more preferably for
between 10 ssconds fo 10 minutes affer ereanation, and mast praferably for betwaen 20 seconds
f6 7 minutes after emanation, and ideally for substantially 6 minuiss {+41 minute) affer
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emanation; by virtts of this arrangament the airbame agent detector will also be conssrving

power sonsumption which is particularly useful i the devics is fo be hon-mains slectric powered.

According to 2 second sapectof the present invention thera is provided therefore a method of
operating a dispensing device for atleastone air fraatment agent, the dispensing device
comptising:

a housing having ohe or more walls fo define an inferior adapted fo receive at least one
removable container of air traatment agent at {sast parfially thersin; and within said housing the
device comprises:

an-airbarne agent detector meana operable to detect aitbames agents v the-air, wherein said
means are provided with at least one aperturs o the exterior of the device fo permit, in use, air
from outside of the devics 1o anter sald airborme agent defector means;

receiving means for recaiving said at leastone container of air reatment agent;

emanation means adapted, in use, fo emanate the air treatment agent friom the device #hwough
ong or more exit ofifices in the housing;

control means in commurtication with the emanation means and in communication with said
airbome agent detector means;

characisrised in that the method comprises the steps of:

the control means instructing the emanation means o aciuate lo causes, in use, the emanation of
g guantily of air treatment agent;

after the amanation of said quantity of air treaiment agent the control means is operable 10 ignore
andfor dismiss signals from the airborne ageht detector means for a period of betweean 1 second

1o 30 minules after emanation.

Preferably the control means'is operabie to ignore andior dismiss signals from the airbarne agent
detector means for between 1 second to 30 minutes after emanation, and more preferably for
between 5 seconhdsto 15 minules after emanation, and even more preferably for between 10
secands o 10 minutes after amanation, most preferably for batween 20 seconds fo 7 minutes

after emanation, and ideally for substantially 8 minutes (+~ 1 minute) after smanation.

i arder o raaintain andior improve the sensitivity of e airborne agentdetector means the
control sieans may be provided with auto-ranging Rircbonatity whsreby said furtctionality is
operable to select the correct range of the signals received from the airborne agent detecior in
order to ehsure consistent response is maintained fo further airborne agents whilst the detector
means is already under the influence of pravicusly existing airbome ageni(s} or other

ervirormenial factors.
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The mathod according to either the first or second aspect of the present invention ig
advariagsous as tie initial high concentration of air eatvent agent surrounding the device
immediately after emanation theteof by the divics n use is pamilied to subside as the agent
emanates further info the surrounding environment in order to prevent falee detertions of aichormne

agent by the detector means.

Acearding to a third aspect of the presentinvention there is provided therefere a dispensing
device for atleast one ajr ediment agent, the dispensing device comprising:

a housing having one or more walls fo define an inlerior adapited fo receive atleastone
removable container of air treatment agent at least parfally therein; and within said housing the
davice comprises:

an alrbomne agentdetector means operable o detect airbome agents inthe air, whareln sald
means are provided with atleast one aperiure o the exlatior of the device to permit, in use, air
from outside of the device to enter said airborme agent detector means;

receiving means for receiving saild at leastong container of air treatmant agent:

emanalion means adapled, in use, v emanate the alr treatment agent from the dévice through
sne or more axit orifices in the housing;

control means In communication with the emanafion means and v communication with said
arbome agent defecior means;

characterised in that once a quantity of air treatmant agent has haen emanated fromt the device,
in use, the confrol means prevents the airbarne detection mizans from operating for a pariod of

between 1 second te 30 minules afler smanation.

According to a fouth aspect of the presentinvention thereis provided therefore a dispensing
device for at lgast one aif treatment agent, the dispensing device comprising:

a housing having ane or more walls to define an intaricr adapted fo receive atleast one
remaovable container of air reatment agent at feast partially therein; and within sait housing the
device comprises:

an airbarne agent detecior means operable o detectairbome agents in the air, wherein said
means alg provided with at least one aperiure o the exterior of the devics to permit, in usse, akr
fram outside of the device to enter said airbome agent detector means;

receiving means for recasiving said atleastong container of air reatmentagent;

emanation means adapted, In Usg, W emanate the alr treatment agent from the device through
ana of more exi{ orifices in the housing;

confrol means in communication with-the emanation means-and in communication with said

airbome agent detactor means;
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characterised in that oncs a quaniity of air freatment agent has been emansied from the device,
i use, the controlmeans is operabla 10 ignore andfor dismiss signals fraim the airborne agent

detector means fora period of hetween 1 second to 30 minutes afler srmanation,

The housing preferably comprises a bottom wall, a top wall remote therefrom and one ar more
side wells therebetwean. Theons or more side walls preferably consist of-a frontwall, a rear wall
opposed thareto and a left side wall and a right side wall between sald front ansd reer walls, Most
preferably the-top wall is angled such it siopes downwardly toward the frontwall, The exit
arifice(s} is preferably provided in the top wall and/or in the side wall(s) at 3 position substanfally
adjacentin the top wall. In one most preferred arrangementthe exit orifice(s) is provided in the
sloping top walt such thatair treatment agent emanated from the device, in uss, s directad in a
generally upward direction or a generally upward and forward direction perpsndicular to the slopa
of the top wall. In an altermnatively preferred arangament the exit orifice(s) is provided in thie front
wall preferably located in a part of said front wall thatis closer to the top wall #han the bottorm wall
such that air treatmentagent emanated fram the device, in use, is directed in a generally forward
direction at a height that may be suitable t psrmitthe air treatment agent fo be well dispersat in

the surraunding envirorment.

Preferably the at leastong aperture for the airbome agent detector means is spaced away from
the one or more exit orifices. one preferred amangement the atleast one aperiure may be
locatad in a housing wall that is substantially perpendicular with the housing wall of the exit
arifice(s). Inan alternatively preferred arrangement the at least one aperture may be located in &
Yousing wall that is substanfiaily opposite 1o the housing wall of the exit orifice(s). More
prefarably the atleast one aparturé is located in the side wall(s) of the housing @nd, sveniiors

prefarably, is located in the rear wall.

Preferably the affborne agent detector means is substantially completaly isolaled from any fluid
prasent in the interior of the housing such that any fluid present in the interior of the housing is
substantially completely preventad from passing through said one or more housing walls to be

detectable by the aitborne agent detector msans,

The housing is preferably provided with & concave tecess i a-wall thereof that sxends into the
interior of the housing.. The concave recess'is preferably slzed 1o regeive the airbame agent
detector means therein. The concave recess may be provided with a cover that is sized to fill the
recess and fo substantially follow the shape and/or contour of the side wall, and wherein said
covet comprises the atleastone aperiwe. 1 a preferred arrangement the aifhame agent
detector means is located within the recess and the cover iz substantially permanently sealed to
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the adjacent side walls to substantially completely prevent ingress of any unwanted materials info
the recess other than through the aperiure(s) in the cover, and even more preferahly complately
preventingress of any unwanted materials into the recess cther than through the apertura(s) in

the cover,

Providing the alrbome agentdetecior means within the recessin order to substantially completely
isofate itfrom the interior of the housing has been found to be particutarly advantageaus insofar
as the device:may be beller proteciad against false detections by said defector means due 1o the
air reaiment-agent emanated by the device. Wit many known devices whes the air treatment
agent fs emanated small quaniities of the emanated agent are not successfully smanated into the
surrounding environmant but instead can get trapped within the device of impinge on the housing
walls to'cieulste inside the device and/or ool inside the device and subsequeiifly evaporate
within the device. Withoutthe isolation of the detsctor means the trapped emanated agent is able
16 interfere with, and in some cases complately saturate, the detecior means such that il is
rendered almost complatsly incapable of reading variations in airbome agents in the environment
surrounding the device. Exposure to such high leveis of detectable material, and particularly
prolonged exposure, may also lead to problems associated with loss of sensitivity, detector
maans contamination, reduction of detector means lifetime and, ultimately, loss'of detector

means functionality.

The airborne agent detector means may be configured to wirelessly commuricate with the contral
msans in order to preserve the integrity of the recess against ingress of frapped emanated air
reatmant agent. Altematively, a small conduit info the recess may be pravided fo parmit a wired
communication between the airbomes agent detector means and the control means wherain any
gaps hetweer: the conduitand the wire(s) is substantially complately sealéd, and preferably
completely sealed, to prevent the ingress of rapped emanated alr reatent agent inio the

FECESS.

The aperture(s) may be provided with a filler membrane fo prevent or substantially prevent
particulate contamination of the airborme agent detector roeans whilst allowing gas diffusion
therethrough. The filter membrane may be a plastics material with suitable diffusion properiies

such as a polysttiviene membrane,

Tha device may be provided with a movable closure means which is configured to close the
apertura(s} 1o the airborne agent detector roeans to the autside environment shortly before the
device emanates an air reatment agent and, preferably said closure mearis remains closed fora

period of tme after emanation has vecurred. Almay be advantagesus for the cldsure means'fo

6
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keep the aperture(s) closed for & pericd of tme after emanation to alfow the initial high
concgniration of alr reatnent agent surrcunding the device immediately affer emanation o
subside as the agent emanates furthar into the swrrounding environment in order 1o pravent false
detections of airborne agent by the delecior means. Preferably the closure means closes the
apertura(s) between 1 to 80 seconds before emanation, and more praferably 1 1o 30 seconds
before-amanation, and gven more prefarably 1:lo 10 seconds belore emanstion, Preferably e
closare means maoves away from the apertureds) to pemmit air from the surrounding envirenment
to enter the apertlre(s) betwean 1 second lo 30 minutes after emanation, and more preferably §
saconds to 15 minutes after emanation, and even more preferably 10 seconds o 1Q minutes after
enyanation, miost preferably for betwsen 20 saconds o 7 minutes after ermanation, and weally for
subslantially 6 minutes (+~ 1 minute) after emanation.

Thie housing wall{s} may be provided with an outwardly extending protrusion adjacent to the
aparure{s) communicating with the arbome agent detector means in order to preventan
emangied alr reatment agent frony enteting the aperture(s) (v falsely igger the airbome agent
detector means and/or poteniially saturale the alrborne agent detsctor means. Praferably the
outwardly exdending protrusion is provided in the form of 8 cowt focated above the apetiure(s) the

divert any air rssiment agent away from the aperfure{s).

Preferably the airhame-agent detactar maans comprises at least one odour sensor maeans, The
cdour sensor may compriss ong or more melsl oxide semiconductor sensors andfor one or more
mefal oxids sensors. The at least one odour sensor means may be combined with vrse or miore
additional sensors fram the list of: a motion sensor; a person sensor; a lightsensor; a sound

sensor, 3 humidity sensor; & smoke seénsorn 8 lemperalure sensor.

i ovder for any metat oxide semicanductor/metal oxide odour sensor to be opearational the senser
must heat up lo.an operational temperature {0 facilitale suiably active surface chemisiry on sdid
sensor, typically this tempseraturs is-in the order of 300 1o 380%C. The need o access such high
operafion femperatures makes devices coritaining such sansors consume large amounis of
energy. ltisa furtherabject of the present invention to improve the energy consumption of
devices containing oxide semiconductorimetal oxide adour sensor(s) and o this end the inventors
have realised that it is-possible to achieve this aim via puising the energy anplled u'said

sensor(s).

i one preferred arrangement power is applied o the sensor(s) substanially contihucusly inorder
1o get the sensor{s) o an aperational temperature 0 ensurs Mat said sensor(s) surface cheristry

is suitably aclive io detect airbome agents and thereafler the power is applied intermittantly ta the
b4 & B ¥

af
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sensor(s) to keep the serisor{syat or clise fo an operational temperature andior to ensure that

said sensar(s) surface chemistry is.suitably active to detscl airbome agents.

I another praferred smbadiment after the powear bas been appliad to-the sensor{s) substantially
continunusly to get the sensor(s) to anaperational temperature o ensure thal said sensar(s)
surface cheniistry is sultably active o detect airbome agents, thereafter the power is applied
intermittently o the sebaor(s) 1o keep the sensor{s) at an operational temperature andor to
snsure that seid sensor{s} surface chemisiry is sultably aclive o detect airbarme agents such that
the odour sensor may substantially contiruously of routinely measire the to quantiies of airbarne

agents sntering the aperfure{s).

in an alternatively prefered embodiment aftar the power has baen applied 1o the sensor{s)
substantially continuously to get the sensor{s) o an operational tewiperaiure to ensure that said
sensor(s) surface chemistry is suitably active to detect airhorne agents, thereafter the powear is
applied generally intermittently to the sansor{s) to keep the sensor{s) close fod@n operational
temperdture andfor fo ensure that saild sensor{s) surface chemisy Is suliably active to detect
afrbome agents. Within the period of intermittent power application raay be pariads of continual
power application and/orincreased power application 1o termporally place the sensar(s) atthe
operation femperature andfor 1o ensure that said sensor{s) surface chemistry is suftably actve 1o
detectairbome aganis, whereit the odour sensor is arranged to cooparate with this application of
power thareto to onty measurs the quantities of airbome agents entering the aperturels) when the
sensor(s) is at e operational temperature andfor to ensure that sald sensor{sy surface chemistry

fs suitably active o detect akrbome agents inthe power application cyele.

in a further altematively preferted embodiment after the power has been applied to the sensor(s)
substantially contihuously o get the sensor{s) 1o an operational fampetaturs to ensure that said
sensor{s) surface chemisky is suitably active fo detect airborne agenis, thereafter follows 2
petiod of no application of power, wherein the non-apgfication of power is fallowed by the
applicalion of power substaniially continually o getthe sensar(s) to an aperational temperature to
ensure that sajd sensor(s) surface chemisty s suitably active fo detectairbome agents, and the

cycle continues iy accordance with the same pattern $roughout tha operation.of e device.

Prefarably the onice the metal oxide semisonduciormetal oxide ndour sensor i has been haated
up to an gperational temperature the pulsesof power may fast far a 5 o 1000ms pericd with an

off-perind lasting between 0.5 to 10 seconds, and more praferably the pulses of powerlastfora 5
to 250ms period with an offperiod lasiing between 0.5 to 7.5 ssconds, and even more preferaily

the pulses of powerlast for a &1 100ms peried with an off-periad lasting between 0.5 10 5.5
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seconds, and most prefarably the pulses of power lastifor a 5 1o 60ma period with an off-period
lasting botween 0.5 1 3.5 seconds. ideally the pulses of power lastfor stbstantially 35ms with an
off-period lasting for substantially 2.2 seconds.

In the context ofthe presantinvention and for the avoidance of doubt “oparational eroperatne’ is
used in refafion to the present invention to relate to the temperatures that the sensor{s) must
aceess 10 facilifate suitebly active surface chemistry on said ssnsot, For the further avoidance of
doubt. in the contextof the present invention “close o an operational femperature” is understood
to mean the temperature is only permitted o diop belowan operation temperatwre defined by the
duration of ime {as defined above) that it would take the device under the application of power 1o
the sensor o heat up fo an operational temperature. The skiled person would understand the
boundaries of “close” to be based on how the system had been tuned when the sensor{s) of the
device may bepowered 5 to 1000ms pedod with an off-pariod lasfing hetwaen 0.5 1o 10 scconds:
such that a femparature would not be defined as "close to an operational temperaturs” if the
sensor was not capable of reaching an operational temperature within the operational boundaries

the device was tuned fo.

Preferably the at leastone airborne agent detector is operable, in use, to dalect whether the
currantairbome agent leval deviates from a background airborng agent lavel detected by more
than a predetermined amount, wherein'the background airborne agent level and the current
airbome agent level is calculated by the devics, preferably by the conirol means,

Praferably, the control means are operable to caloulate the curreht airborme agent level by
calzulating an average of a pradetermined numbet of mast recent readings of the airbome agent
detecior means, and even more prefarably two to five of the most regent readings, and most
preferably three of thie most recant readings.

The control means may be operable to calculate the deviation of the current airbarne agert lovel
from the background level by means of a subtractior of ong from the other, andfor by means of a

ratio of ona to the olhar.

Preferably, the deviation is calculated by subiracting the background lavet frony the current
airbome agent level and dividing that amount by the background level value. The resultmay be

multipliad by 3 constant, for ease of display andfor use.

Untike several known prior art deviess the device of the present invention does not operate using
a pre-defined valie far the kackground airboine agentlevel, rather the device of the present
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inventian caloulstes this level and uses this caloulated fevel to control the release of the at least
one air reatment agent. This arrangement may be advariageous as the device is operabis o
adapt how it releases the one or more air treatment agent depanding on he characteristics of the

surrounding environment ine which it is used.

Preferably, the control means are operable to calculate the background alrbome agent level by
caloulating an average of a longer time period than that over which the current airbome agent

level is caloulated,

Preferably, the background sitbome agent level and the current airborne agentlevel are
temporally offset, preferably by at least § seconds, more preferably by atlgast 10 second, mora

prefarably by at least 20 secands.

Once the device is placed into an oparational mode, the background airbome agent level may be
an average of the levels of arborne agent detecied by the devics throughout the-duration of that
operational mode. In this arrangement the device may better 'leam’ the characteristics of its iceal
environment and, during use, will be betler able to provide for the release of an air Featment
ageni{s) when the current arbome agetit level deviates from the background lavel by move than
tha pradetemined amount. If a user wishes to mave the device to an alternative focation, a user
may be encouraged to reset e device from the cpefalional mode, this resetting of the device
may have the effect of zercing the average levels of background agent such that the device is
operable to leam’ the characteristics of ¥s rew envikonment when placed hack it the
operational mode by caleulating the average background agentievel from no existing starting

point.

Preferably, the control means are operable to calculate the background airpome agent level by
calculating an average of a predetermined number of some o all of the most recant readings of
the detector. Preferably 10 1o 10,000 of the most recentreadings, mose praferably 20 1o 5,000 of
the most recent readings, and most preferably 50 fo 1000 of the most recent readings.

The device may be provided with an initial setting mode wharein when the devide s first powsred
up, the control means will aulomatically calibrate based on the existing background ndour when

the device is first switchad on.
in an allernative or additional arrangement, the contrel means are preferably operabls to

caleulate he background level based on caloulating a series of averages from roliing windows of

measurementis from the alrbome agent detectar means: Each rolling window may be an average

10
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of between two and ten readings, preferably six readings. Preferably, the windaws da nat overlap.
P%@f@fab!y( the wihdows span a #ime period of between § and 30 minutes, preferably between 10
and 25 minutes, preferably between 15 and 20 minules. There may be approximately 30 to 80

windows.

Preferably, ihe control means are operable-to diszard the cldest window when a new window
becomes available, preferably taking inte accountan offset betwean the current and background

levels,

Freferably, the control means ate oparable 1o adjust the predétemined level of deviation fram the
background level that results in air reatment agent being released: The predetermined level may

be manually adjustable. The deviation may be a positive or nagative deviation.

Whete the airboine agent detector means is providad in thie form of ane of more metal oxide
semiconductor/metal axide odour sensor said sensar(s) may be provided with one or more
resistors in series therewith to ensire a consistent sulgut of signal from the sensor{s) as their
resistance changes during thelr eperation in response to their detection of airborne agent,
Preferably the device Is provided with batween 3 1o B dynamia range resistors withva 1 to 300KQ

range.

The emanation means could be provided by one or more known emanation mechanisms for air
treatment agenis. Forinstance, whare the air treatment agentis contained ih a pressurised
container with a suitable propellant {such as hydrocarbon propellani, compressed gas,
comipressed nitrogen, or the fike) the emanation mechanism may be'the mechanical movement of
the container’s valve sither by direst contact with tha valve or by movementof the valve actuator;
in this atrangement the container may be a metered dose asrosol fo improve the spray
performance and reproducibiiity thereof. Altemativaly the pressurised container could be
engaged in the device with its valve held gpen and a electra-magnetic solerioid is emploved to
coniral the release of the air reatmentagent. Other sultable'emanation means may include, but
15 riot necessarily limited to, one or more heaters, one or move nebulisers, one or more piezo-

gleclic emanation means.
The device is preferably provided with one exitorifice per raplaceable container of air reatment

agent secured in he device, this strangement is prafarably 1o prevent cross-cortamination of the
g g ¥

air treatment agents.

H
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Preferably the contaivier of air irsaimant agant is receivad antirely within the hausing of fhe

device.

The device may he provided with 2 user-conirolied hoost mechanism. In Use of the device, the
activation of said boost mechanism may substantiaily immediately cause the diapensing of the at

least one air tfreatment agent.

The airborne agents detected by the airborne agent detector means may be common househald
odours fand the chemicals which constitute) these malodowrs. For sxample: kitchen malodour;
bathroom malodour; obacco smoke; pet odours; mould and/ar mildew; body odour; fish; onjons;
garbage: ragrance from other producis (such as detergents, polishes, clearing products etc). To
faciitate such detection the odour sensor means may be operable o detect atleast some of the
following chemical compenents: amines and nifrogen compounds; acids and/er silphyr

compounds, such as mercapians, thioacids, thigesters, sulfides, phenols and skaiole odours..

The device of any of the above-menlionad aspects may be provided with an indicator wherein
said ndicator is operable fo indicals to a user what function the davice is currently performing,
The indicator may be operable {0 provide a visual indication andlor provide an audible indication.

Praferably the indicator is configurad to provide & visual indication by emilting light from one or

more light sources, praferably ene or more LEDs,

The one or more fight sources may be adapied to emita different colour of ightto indicate the
curient function the device is performing. Additionally or alterniatively, the one or morg light

sources may biink of flash to indicate the gurrent fnction the device is performing.

Alternatively or additionally, the device may be operable to visually indicate the function currently
heing performed by the device via a screen. Tne screen may be an LED screen thatis adapted
to provide a message 1o a user, for Nstance such messages could include “ON* “SENSING”,
“MOTION DETECTED", "RESTING”, “NORMAL MODE", *DETECTION MODE", "OFF”.

The device may be power by mains-supplied electicily andfor be baltery powered andior be

powered by solar cells focated o the device. Most preferably the device is battery powered.

Any of the features described herein may be combined with any of the abuve aspecis it any

combihation.
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Description of an Embodiment

Embodiments of the invention will now be describad, by way of example only, with referenice to
the foliowing drawings in which;

Fig. 1 ilustrates a aross sectional view of an autospray device according to the prasent inventon;
Fig. 2 llustrates'a rear slevation of an autospray devices according to the present invention.

Fig. 3 lustrates a front efevation of & plug-n slectrical davice according to the present invention;
Fig. 4 illustrates @ top elevation of the plug-in electrical davice accarding o the present invention:
Fig. § illustrates a cross sectional view of the plug-in electrical device according to the present
invention; and

Fig. € Hlustrates a side elavation of a phig-in elecirical devine acearding lo the present invention;

Fig.1 Mustrales a cross-sectional view of an autospray device 1 for the smanation of air fresiment
agent according to the present inventicn. The devine 1 comprises a housing 2 and Fig. 1, i
essence, shows the housing absent the front wall of the hausing 2. The front walf of the housing
is provided with one or more exit orffices (not shown). The housing is sized to receive g
removable container 3 of alr treatmant agent therein. in Flg. 1 the container 2 of air freatment
agentis provided in the form of an aerosol canistar containing air reatment agentunder
pressure, the canister sits on receiving means 4 which in this embodiment are privided in the
form of g platform that supports the base of the asrosol. Also lustrated in .F-‘EQA are the
emanation means &, the control means 6, aktbome agent detector means 7 and a power source 8
which is Fig.t are depicted as a palr of batteries, and these will all be discussad in greal detad

balow.

Theemanation means § is provided with an arm 9 thatis movable belween at least twa positions,
the first of these positions is Rlustrated in Fig.1 in which the g is In a raised position above the
aemsol canister. The aerosol canister has a valve connected o an actualor 10 via a valve stem
11 therebetwesh. In the first position e arm 9 is heid at lsast partially above the actuator 10 and
the aerosol valve remains in a closed position. In the second position. of he amm 8, e
emanation means 5 causes the am fo move in a substantially downward direction lo depress the
actuator 10 foward the valve, the valve stern 11 is depressed and the valve opens to pemit air
reatment agent fo exit from the aserosol canister. Preferably the container 3 is & metered dose
aerosol canister which may be advaniageous as a single depression of the spray head will
release a predsfined quantity of fiuid frony the asrosol canister regardless of the duration of time
the actuator ixdepressed. However, a non-metered dose aerosol may be used in the davice ] as
could a non-prassurised container possessing a pump mechanism fo spray the alr treatment

agent therafrom.
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Alternatively, tiz emanation means & could take the form of a valve system, such as a solenoid
valve systern (not shown). Such a solenoid valve system may work fogether with a pressutised
aergsol engaged therewith. Rather than nitlate-actustion by movement, the solenoid valve would
be energised to nitiate the release of a quaniity of fluid from the aerosal.

Aithough not ilustrated, the device 1 may be provided with means 1o receive at least twa
separate containers of air reatmeant agent. In his arangement the device 1 may be provided
with additionsl emanation means to cause the emanation of the agent, ora single set of

emanation means § o emanale agent from both containers as directed by the control means 8.

The control msans @ is aperationally connacted o the aitborns agent delsctor means 7 and tha

emanation means 5 such that i is able to communinals therabetween.

The airbomne agent detector mesns 7 is shown to be Incated within datled lings, that is because in
Fig.1 the dotsstor means 7 s substantially completely isolated from the interior of the housing
such that any fluid presentin the inferior of the housing is substantially completely pravented from
passing through the housing walls 2 to be detectable by the detector means 7.

The housing 2 comprises a botiom wall 2, a tap wall 2%, a frontwall {(not shown) and a rear-wall
27, The rear wall 27 is provided with a recess 12 that exiends into the interior of the housing 2,
the recess 12 being concave i shape when the device is viewsd from the angle depicted in

Fig.2. The recess 12 is sized to receive the airhome agent detector means 7 therein. The recess
is provided with a cover 13 that is sized o fill the récess to and substantially follow the shape
andfor contour of the exteriorfacing rearwall 2™, The cover 13 is provided with atfeast one
aperiura 14 16 pennit air outside of the device 1 fo enter and its contentbe analysed by the
dotestor means 7. As shown it Figs. 1& 2, the airbome agent detector means 7 i located within
the recess 12 and the cover 13 is substantially permanenty sealed to the adiacent rear wall 2™ to
substantially completely prevent ingress of any unwanted materials into the recess other than

through the-apertire 14 i the cover 13,

The arrangement shown in Figs. 18 2 ilustrates how the airbome agent detector means 7 is
substantially completaly isolated from the interior of the housing and this Is considered to be
advantageous insofar as the device may be betisrprotected against false deteclions by said
detector meavs 7 due 1o the air reatment agent erronsousty and/or routinely being smanated by
the device within the Interior of the housing 2. A small conduit 15 into he recess is provided to
permit a wired communication between the airbotne agent detector msans 7 and the control
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means §, the gap betwsen the conduil 15 and the wira(s) is sealed to prevent the ingress of
trapped emanated air irsatment dgant into the recess such as with resin or adhesive orthe like.
Although not tustrated, the airborne agent detector means 7 could wirdlsssly communicate with
the control means § in order to-praserve the integrity of recess against ingress of air reatment

agent present in the interfor of the housing 2.

Although not llustrated the aperture 14 canbe filled with 2 filter membrane o prevent or
substaniially prevent particutale contantination of the alrbome agent detactor means whilst
dlfowing gas diffusion therethvough. The filter membrans may be & plastios matedal with suitable

diffusion properties such asa poly sthylens membrane.

l can be seen in Fig.1 that the actuator 10 of the agrosol canister is arrangsed to spray air
treatmant agent in a forward dirsction through the front wall of e housing (not shown) at an
angle that is generaily parallel or at a slightly elevated angle 1o the bottom walt 2'.of the housing,
typically the devicie 1 will stand on a surface with its bottom wall 27 in contact with sald surface:
This arcangement ensures that the aperture 1418 spaced away from the exit arifice, and in the
arrangement Hustrated the aperiure 14 is located in a housing wall that is substantially opposite
t0 the housing wail of the exit orifice such that air treamient agent sprayed from the container 2
will not immediately come into contact with the aperture 14.

Turning now to Figs. 3-8 the device 20 s a plug-in device intended o connected 1o a mains
stectricity sockel, he device being mounted on or carriad by a elactrical plug formations 21 that
gxtend out of the rear side of the device 20. The device 20 is Mustrated in Figs. 3 & 4 with a
container 22 of volaiife liquid alr trestment agent engaged therewith, held in place by receiving
mearis 34. The container 22 has a reservoir portion 23 in e form of a glass bottle containing the
ak reatment agent 24 and a wick 25 extending from: the resarvolr 23 to abovi the op of the
boitle through a seal (notshown) and Iito a chimnay means 28 of the device 20, The wick 25
raay be substantially cylindrical and the seal is present to retain the air eatment agent 24 within
the boftle should the dévice 20 be knocked over andior inverted when e container 22 is

angaged therewith.

Thedévice 20 hasa housing 27 which partiaily exiends over an upper part of the contginer 22,
The top of the housing 27 has a generally ciroular central exit orfice 28 which is aligned with the

intended airfiow from the chimney means 26.

The emanation means may be provided in the forn of at least one heater means 28 andfor at

least one electric fan (nat shown). The heating means 29 are illustrated as resistors, such as
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positive temperature cosflicient (PTC) themiistors but said mears could be provided by way of g
ring heaterorthe ke, ora combination $erect,

Althaugh not flustrated, the device 20 may be provided with means o recelve at least two
separate containers of fiquid 22. Iy this arrangementthe device 20 may be provided with

additional emanafion means o cause the emanation of the akr reaiment agant 24

Most preferably the top wall 27" of the housing 27 is angled such it slopes downwardly toward the
frontwall 27" and the exit orifice 28 is ptovided it the tap wall 27", 1 use, 1o be discussed in
more detall below, air treatment agent 24 emanated from the device 20 is directed in @ generaily
upward direction or a generally upward and forward direclion perpendicular o the slope of the top
wall 27"

The airbome agent detector means 30 is provided in the side wall 27 generally adjacent the
bottorn wall 277" of the housing 27 located within dotted lines as said detector means 30 &
substantially completely isolated frony e interior of the housing such that any fluld presentin the
imterior of the housing is substantiafly completely prevented from passing through the housing

walls {o be detectable by the detector means 30.

The housing &7 comprises is provided with a recess 31 that extends info the interior of the
housing 27, the recess 31 being concave in shape when the device is viewed from the anigls
depicled in Fig.6. The recess 31 is sized fo receive the airborde agent detecior means 30
therein. The recess:s provided with a cover 32 that is sized to #ill the recess to-and substantially
follow the shape and/or contour of the exterior-facing side wall 27, The cover 32 is provided
with atleastone aperture 33 fo permit aif outside of the davice 20 to snigr and ity content be
analysed by the deteclor medns 30. The airbome agent detector means 30 is located within the
recess 31 and the cover 32 Is substantially pemmanégntly sealad 1o the ddjacent side wall 277" o
substantially complefely prevent ingress of any unwanisd materials into the recess other than
through the apertre 33 in the cover 32,

As with the arrangement shown in Figs. 18& 2, device 20 is arranged such that the airborne agent
deteclor means 30 is substantially completely isolated from the interior of the housing and this is
considered to be advantageous insofar ds the davice may be betiai protected against false

detections by said detecior means 30 due to the air freatmaent dgent efrariecusly and/or routinely
besing emansied by the device 20 within the interor of the housing. A small conduit (not shown)
into the recess is providad to permita wired communication between the alrborne agent datecter

means 30-and a control means {not shown}, the gap between-the conduit and the wire(s} is
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sagled o pravent the ingress of rapped emanated air treafment agent into the recess such as
with resin dr adhesive or five fike. Although not flustrated, thi airborne agenidetecior means 30
could wirelessly commumicate with the canfrol means in order to preserve the integrity of recess

31 agalnst ingress of air eatment agent 24 prasent in the inferior of the housing.

Although not llustrated the aperture 33 can be filled with & filter membrane 1o prevent or
substantially prevent particulale contamination of the airbome agent datecior means whilst
alfowing gas diffusion therethrough. The filter membrane riay be a plastics matenial with suitable

diffusion praperties such as a poly gthylens membrane.

For both devices 1, 20 Hlustrated, the air borne agent detectar means 7, 30 generally comprises
atleast one vdour sensor means, and preferably ane or more metal oxide semicondicior sensors

andior one or more metal oxide sensors.

The mods of operation of the devices 1,20 gnd the iterrelation of the componerits will now be

explained.

In order for any metal oxide semiconductorimetal oxide odour sensar 1o be operational the sensor
must heat up to an operational temperatre, typically this temperature is in the order of 300 to
360°C. The devives 1. 20 may be arranged such that their tontrol ineans allows power to be
applied o the sensor(s) substantially condinuously in order to getthe sensor{s) to an operational
temperature and thereafter the power is applied infermiittantly to the sensor(s) fo kesp the
sensor(s) ai, or close te, an eperational temperature such that the odour sensor may substanfially
continususly or routinely measure the to quantities of sirbome agents entering the aperiure 14,
33.

Crice the metal oxide semiconduciormetal oxide wdowr sensor 1o has been heatad up o an
operational tamperature the pulses of powsr may last for a 5 to 1900ms perlod with an oft-perind
lasting between 0.5'0 10 secands, and mare preferably the pulses of power last for'a & to 280ms
period with en of-period lasting between 0.9 o 7.5 seconds, and even more preferably the pulses
of power lagt for a § to 100ms pericd with an off-period lasting between 0.5 to 5.5 seconds; and
mast preferably the pulses of power lastfor a 5 to 80ms period with an dff-pariod lasting betwesn
0.5 to 7.6 seconds, ideally the pulses of powst tast for substantially 35ms with an off-pariod

tasting for substantially 2.2 ssconds.

To improve and/or maintain the sensitivity of the airborme agent detector means 7, 30 and pravent

the false Figgering thereof, once a quanity of ak reatmentagenthas been emanated thecontrol
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means prevenis the alrbome detection means 7, 30 from operaiing for @ period of time 1o allow
ihe initial high concentration of air treatment agent surrounding the device inmediataly after
amanation to subside as the agent emanates furihier inta the surrounding énvirshment in ordér to
prevent false detections of airbome agent by the detector means 7,30, Preferably the centrol
means is oparable fo disable the airbome agent detecltormeans 7, 30 from operating for betwaen
1 serond to 30 minutes after emanation, and more preferably 5 seconds 1o 15 minutes after
emanation, and even more preferably 10 seconds o 10 minites affer emanation, and most
preferably 15 seconds fo 5 ninutes after emanation, and ideally for substantially 100 seconds
after emmanation; by virtue of this arrangement the airborne agent detector 7,30 will also be
sonserving power consumpiion which is particufary useful if the device depiciad in Figs 1 &2

which may be non-niains electric powerad.

I use e confrol maans is arranged 1o analyse signals received from the airbome agent detector
mesans 7, 30 to detect whether the curreritaitboime agentlevel deviates from a background
airbome agent level detacted by morethan g predetermined amount, wherein the background
airborme agentievel and the current aitborne agentlevel i caloulated by said control means.

The control means are operable to caloulate the current airbome agent level by caloulating an
average of a predetermined number ofmostrecent readings of the airbormie agent detector
means 7, 30. Preferably, two to five of the maost recent readings, more preferably ihwee-of the

most recentreadings.

The control means may be operable to calculate the deviation of the current airbome agentieval
from the background level by means of & subtraction of one from the other, andior by means of g

ratio of one o the other.

Preferably however, the deviation is calculated by sublracting the background level from the
cirent arborne agent level and dividing that emount bty the background level value, The result

may be multiptied by a.constant, for ease of display snd/oruse.

The control means are opetabls to caloulate the background airborhe agent level by caloulating
an average of a longer fime period than that over which the cursnt airbome agentlevelis
calculated. To improve the sensitivity the background airbome agant level and the current
airbome agent leve! are temporally offset, preferably by al least § saconds, more preferably byat
least 10 second, more preferably by atleast 20 seconds.
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Once the davice 1, 20 is placed into an operational mode, the background airborne agent level
may be an average of the lavels ol airbome agent detecied by the device throughout the duratiors
of that operationat moede. In this arrangement the devics 1, 20 may bhatier Yeary the
characteristios of ity focal environment and, during use, will be belter able to provide for the
release of an air reatment agent(s) when the current airbome agent leve! devistes from the

background lavel by more than the predeterrnined amount,

i a user wishas to move the device 1, 20 to an alternative location, a user may be encouraged to
reset he device from the operational mode, this resetting of he device may have the effect of
Zeroing the average levels of background agent such that the device is operable o fearn’ the
chavacteristics of fis new environmeantwhen placed back inte the operational mode by calculating

e average hackground agent leveld fram no exsting staring point.

The control means are operable to calculate the background airbome ageni fevel by caloulating
an average of a predetermined number of some or all of the most recent readings of the detector,

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

The device 1, 20 may be provided with an initial satting mods wherein when the devics is first
powered up, the control means will autoimatically calibrate based on tha exiating background
odourwhen the device is first switchad on. Thereafter the control means are opsrable (o
calculate the background level based on caloulaling e series of averages from rofling windaws of
measwrements from the airbome agent detector means. Each roffing window may be an average
of betwaan two and ten readings, preferably six readings. Preferably, the windows do not overlap.
Preferably, the windows span a time period of betwsen & and 30 minutes, prefarably belween 10
and 25 minutes, preferably between 15 and 20 minwtes. There may be approximately 30 to 50
windows. The conirol means are oparable o discard the oldest window when a new window
becomes availabls, preferably taking inte account an effset helween te cusrentand background

lavels,

Preferably, the control means are cperable io adjusithe predetamined level of deviation from the
background level that results in air teatment agentbeing released. The predeteniined level may

be manually adjustable. The devialion may be a positive or negalive deviation,

Where the airborne agent defector means is provided in the form of one or more metal oxide
semicenductormetal oxide odaur sensor said sensor{s) may be provided with one ormore
resistors i series therewith fo ensure a cohsistent output of signal from the sensar{s)as thefr

resistance changes during thair aperation in response o their detection of arbome agent.

19
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Preferably the device is provided with between 3 o 5 dynamic range resistors with a 1 1o 300KQ

rangs.

The device 1, 20 may be provided with a uset-controlled boost mechanism {notshown). In use of
the device, te activation of said boost mechanism may su bstantialy mmediately cause the

dispansing of the atieast ong air reatmentagant

All of the features disclosed in this specification (including any accompanying clainis, abistract
and drawings), andfor alf of $1e steps of any method or process so disclosad, may be combinad
in any combinaton, except combinations whare atleast some of such features andior steps are

mutuaily exciisive.

Each feature disclosed in this specification (including any sccompanying claims, abstract and
drawings} may be replaced by alternative features serving the same, equivalentor similar
purpose, unless expressly stated otherwise. Thus; unisss expressly stated otherwise, each

feature disslosad is one Sxample only 6f 4 generis series of equivalent or similar features.

The invention is not restricted fo the details of the foregoing smbodiment(s). The invention
axtends toany novel one, or any novel combination, of the features discldsed in this specification
(including sny accompanying claims, abstract and drawings), or o any noval one, or any novel

combination, of the steps'of any methaed or pracess so disclosed.

20
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Claims

1, A mathod of operating a dispensing device for atleast one alr fregimend agent, the
dispensing device comprising;

a housing having one ov more walls to define an inisrior adapted to recsive a! lsast one
removable container of air reatmentagent at least partially therein; and within said housing the
devits comprises:

an airborne agent déteclor means Operable o detect airbome agentsin the air, wherein said
means are provided with atleast une aperiure fo the exterior of the device {o permit, in use, air
from outside of the device to enter said airborne agent detecior means;

receiving means for receiving said atleast one gontainer of air reaiment agent;

enmanation means adapled. in use, to emanate the alr treatment agent from the device through
one or maore exit orifices in the housing;

control means in communication with the emanation means and In communication with sald
airbome agent delector means;

characterised in thatthe method comprises the steps of

the confrol means nstrucling the emanation means fo actuate 10 cause, i uss, the emanation of
a quantity of air treatmentagent;

afler the emanation of said quantity of air reatment agant the contral means is oparable fo
prevent the aitborne detection means from operating for a period of between 1 second to 30

minutes after emanation.

2, Amethod of operating o dispensing device for atieast one air reatment agent, the
dispensing device camprising:

@ housing having one or mors walls to define an iriterior adapted fo recsive atleastone
removable container of air freatment agent atleast parially thersin; and within said bousing the
device comprises:

an airborne agent detector means aperable to delectairbome agents in tha air, whersin said
meansare provided with at least one aperture 10 the exterior of the device to permit, in uss, aif
from auiside of the device to-enfer sald sirbame agent detector means;

receiving means for recelving said at least one container of air reatment agent;

emanation means adapted. it use, to smanate the air treatment agent fraom the device through
ohe of more exit orifices in the housing;

contrel means in communication with the emanation means and in communication with said

airbome agent detecior means;

)
s
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characterisad it that the method comprises the sleps of;

the control means instructing the emanation means o actuals to causs, in use, the emanation of
a guantity of alr treatment agent;

after the emanation of said quandity of air freatment agent the control maans s oparable to ignore
andfor dismiss sigrials from the alrborne agentdetector means for a pariod of between 1 secohd

o 30 minutes after ananation.

3. Awmethod according o claim 1, wherein the control means is operable i disable the
airbome agent detector maans from operating for between 1 secand to 30 minutes after

emanation.

4. A method according to ofaim 1, wherein the contral means is operable t disabls the
airbome agent detector means from operating for substantiafly @ minutes (+/- 1 minute} afier

emanatlion.

§. Amethod according to claim 2, wherein the control means is operabla to ignore andfor
dismisa signals from the airbume agent delector means far hetween 1 seooid o 30 minutes aftar

amanation.

8. Amethod according i claim 2, whereln the cohirol meanis is operable to ignore andior
dismiss signals from the airbome agent detector means for substantially 6 minutes (+- 1 raiaute}

after emanation.

7. Adispensing device for alleast one air freatment agent, the dispensing device
comprismg:

a housing having one or mofe walls 1o define an interior adapted o receive atleastone
removable container of air treatment agent at lsast partially therein; and within said housing the
device comprises:

an airborne agent delector means nperable to detect airboms agents in the air, wherain said
means are provided with at least one aperture to the exterorof the device to permit, in use, air
from outside of the device lo ebler said sirborne agent detector means;

receiving maans for receiving sald atleast one container of aif treatment agent;

srmanation means adapled, in use, to emanale the air reatment agant fom the device thiough
one-or more exit orifices i the housing;

centrol means in communication with the emanation means and in communication with said

aibome agent delector means;
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characterised in that once & quantity of air treatment agent has been emanated from the device,
it use, the control means pravents the airboms detection means from operating for a period of

between 1 second to 30 minutes after emanation.

8. A dispensing device for atlenst one al treatmeni agent, the dispensing device
cumprising:

a housing having one or more walls to define an inlerior adapted o receive at least one
removable container of air featment agent at least partally therein; and within said housing the
dsvice comprises:

an aivborme agent detactor means vperable fo detest airborme agants in the alr, whersih said
means are pravided with al isastane aperiurs to the extetior of the device o parmit, in use, alr
from outside of the device to enter said airborme agant detector means;

recelving means for receiving said at least one contairier of air ireatment agent;

emanation means adapted, In use, o emanate the air reatment agent from the device through
one or more exitorifices in the housing;

control means in communication willy the ervanation means and in communication Witk said
afrbome agent detector means;

characterised in that ance a guantity of air treatment agent has bean smanated from the device,
in use, the'control means is oparable to ignore andfor dismiss signals fram the airborne agent

detector means for a period of betwesn 1second 10 30 minutes after emanatian.

9. A dispensing device according to claim 7 or claim & wherein the at least ong aperture for

the airborne agent detector maans-is spaced away fram the one or more exit arifices.

10 A dispensing device actording to any of claims 7-8, wherein the atlzastone aperiure is
located in a housing wall thatis substantially perpendicular with a housing wali of the exit

orificefs).

11. A dispensing device acoording to any of claims 7-8, wharein e atleast one aperture is

located in a housing wall that is substantially opposite to a housing wall of the exit orifice(s).

12. A dispensing device according te any of claims 7-9, wherain the aitborne agent detector
means s substantially completely isalated from any fluid prasent i the intarior of the housing
such that any fluid present in the interior of the housing is substantially complately nrevented from
passing through said ane or more housing walls 1o be detesiable by the aitborme agent detector
means.

o
e
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13. A dispensing device according to claim 12, wherein the housing is provided with a
concave recess in g wall thereof that extends inta the interior of the housing, said recess being

sized lo receive the airborne agaent detecior means thersin,

14, A dispensing devite according to claim 13, wherain the concave recess is provided with a
cover that is sized to filf the recess to-and substantially foliow the shape andior coniour of the

housing wall, and whersin said cover comprises the dtlesst one aperture.

18, A dispansing device docording to any of claims 7-14, wherein the apertursis) are
provided with a filter membrane to prevent or substantislly prevent particulate cantamination of

the aitborne agent defector means whilst allowing gas diffusion therethrough,

16. A dispensing device according to any of claims 7-15, wherein the device is provided with
a mavable closure means which s .configured to close the aperturels) to the airbarne agent
detector means to the outside environment shartly befora the device smignates an gir rearment

agent and remain closed for.a period after emanation has ecourred.

17. Adispensing device acrording to any of claims 7-18, wherein the housing is provided
with an ocutwardly extending protrusion adjacent o the aperiure(s) communicating with the
airborme agent detector means in order to prevent an emanated air eatment agent from antering

the aperture(s).

18. A dispensing device according fo any of claims 7-17, wherein the airbome agent detector

means comprises atleast one cdour sensor means.

19. Adispensing device desording 1o clairm 18, wherein the odour sensor means comprises:

one or more matal oxide semiconductor sensors andior one of more metal oXide sansors,

20 Adispensing device-gecording to claim 18, wherein the at least one odour sensor means
is combined with ene or more additional senswrs from the listof 3 motion senson a parsan
sansof a lightsensor; s sound sensor: a humidity sensor; a smoke sensor; 4 temperature

SEN8oT.

21, A dispensing device acoording to elaimy 19, wherein, in use, energy applied to said metal

oxide samicanductor/metal oxide odour sensos(s) is pulsed.
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22, A dispensing device accarding fo-claim 18, whereir, In use. power is applisd 1o the
sensor(s) substantially contintously 1o get the sensor{s) 1o an operational tenperature, thensafter
the pawer is applied intermittently to the sensor{s) to keep the sensor(s) at an operational

fempeatatura.

23, A dispensing devize according fo ofaim 18, wherein, in use, power is apnlied to the
sensor(s) substantially continuously 1o get the sensor(s) 1o an operational femperature, thereafter
the power is applied intermittently to-the sensor{s}to keep the sensor(s) close to an operational

femparatiore,

24, A dispensing devios accarding o claim 19, wherein, in usé, power is applied to the
sensor(s) substantially continuousty to get the sansor(s) to an operatioral temperature, thereafter
followed by a period of no application of power, wherein the non-application of power is followad
by the application of power substantially sontinually to get the sensons) to an operationa
temperature, and the resullant oycle continues thereafier throughout the operation of the devics,

28, A dispensing device according 1o claim 19, whersin, in use, onces the matal oxide
semiconduciorimetal oxide odour sensor has been heated up to an operational temperature the
puises of power may last for a 5 to 1000ms pariod with an off-padod lasting betwesn §.5 & 10

seconds.

28. A dispensing device according 1o claim 19, wherein, in Uise, once the metal oditle
semisonductor/metal oxide odour sensot has bean heated up to an operational temperature the
pulses of power may fast fora 5 to 250ms perind with an off-period lasting between 0.510 7.5
ssconds.

27. A dispensing device according to olaim 18, wherein, in use, once the metal oxide
semiconduciorimetal axide odour sensor has bean heated up to an operational temperature the
putses of power may last for a § 10 100ms period with an off-period lasting betwesn 0510 5.5

saconds.

28, A dispensing devics sccording to claim 198, whereiry, in use, once the metal oxide
semiconductor/metal oxide odour sensor has been heated up to an operational temperature the
pulses of power may last for substantially 38ms with an oft-beriod lasfing for substantially 2.2

secunds.

jw]
2
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8. A dispensing device according to any of claims 7-28, whergin, in use, once a quantity of
air reatment agent has bean emanated the cantrol means prevents the alrbarme detection means

from operating for a perind of time.

30. A dispensing device according to any of claifis 7-29, wherain, in use, the &t lsast she
arborme agent detector is opevable to detect whather the current airbome agent level deviates
from a background alrborne agent leve! detected by more than a predetermined smount, wharein
the background airbome agentlevel and the current altborne agentievel is calcuiated by the

davice.

31. A dispensing device according to ofaim 30, whareln, in use, the confral reans are
operable to calculate the currentairboms agent levet by calculating an average of a
predetermined number of most recent readings of the airharne agent detector means.

32 A dispensing device substantially as describad harein with reference to Figures 1 & 2 or

Figures 3 to & of the drawings.
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