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Title of the Invention: Air treatment agent dispenser with improved odour sensor functionality
Abstract Title: Air treatment agent dispensing device

A dispensing device 1 for air treatment agents
comprises; a housing 2 having one or more walls to
define an interior adapted to receive at least one
removable container 3 of air treatment agent at least
partially therein; an airborne agent detector 7, such as
a metal oxide semiconductor/metal oxide sensor,

provided with at least one aperture to the exterior of the

device to permit, receiving means for receiving said at
least one container of air treatment agent, emanation
means 5, control means 6 in communication with the
emanation means and in communication with the
airborne agent detector means, the control means
being configured to prevent the air detection means
from operating for a period of 1 second to 30 minutes
following the emanation of the airborne treatment
agent. Also disclosed is a dispensing device in which
the control means is configured to ignore signals from
the air detection means for a period of 1 second to 30
minutes following the emanation of the airborne
treatment agent.
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Alr Treatent Agent Dispensar with Inproved Odour Sensor Functionality

Eigld of the Invention

The present invention relates o ah emanation device that is contigurad 10 adapt the emanation of
afluid into the surrounding snvironment based on a determination of the characteristios of the
surrounding environiment and particularly, but not exclusively, for the emanation of air treatment

agents such as fragrances. dendorizing and/or past control materials.

Bagkground

Devices arz known in which a botfie of volatile liquid Has a upwardly projecting wick and & heater
is lacated in the vicinity of the upper end of the wick 10 accelerate the svaporation of volatile liguid
from the wick. The botle, wick and heater are retainad within a housing which carriss an eleetric
plug. To cperate the heater the device is plugged inic a wall socket Devices of this type
cormmonly claim to allow control of the rate of evapaoration of the volatila liquids, for example, by
varying the distance between the haater and the wick.

Devices are also known in which an asrosol air frashener is held within an automatic spraying
device. A puwered mechanism acluates the valve an the asrosal to periodically emit a spray of
the air freshener. Devices of this type commonly claim to allow control of the amount of spray
oval a fixed time period by the consumer being able o vary the time pariod between smissioms,
Such automalic spraying devices are typically unable to provide agjustment in response io

axternal stimuli.

Known prior art devicas suffer from e drawback of efficiency and convenience. Typically the
user has to manually change the apparatus fram 'normai® o “hogst’ maods, and then io switeh it
back o “normal” mode whan this effect is no longer necessary {e.q. when the room fs empty, or
at night). Given the typical locatfon of sources of slectrical supply on walls (i a low lavel near the
ficor} or placement of electical devices, this makes the switching process inefficient and

incanvenient,

Timed devices are available which are configurad o release air treatment agent at user-defined.
time periods but these device are not capable of dynamically adjusting thair operation fo take

account of changes inthe surrcunding environment.

Inordar o overcame some of the drawbacks assaciated with a device baving a timer function,
devices consisting of & combination of a imed functional with a nrotion sensor funclional have

been made available and go some way o addressing this problem, however, increased motion



surraunding the device does not necessarily finearly equate 1o a nesd for increased air treatment

agent,

To improve the known devices vet further fo riake them truly adaplive to ther surrpunding
ghvironment & has heen suggestad that an cdour sensor could be included with such devices
such that when the device's 'electronic nose’ defects malodour or the like air treatment agent
could be emanated, however, such devices are fraught with sensitivity and refiability issuas which

renders them {argely unsuitable for mass commercialisation.
There is a need, tharefore, for a device whigh overcomas the defects of the prior art.

Summary of lvention

According to a first aspect of the present invention there is provided therefore a dispensing device
for at least one air reatment agent, the dispensing device comprising:

a hausing having one or more walls to define an interior adapied to receive aiieast one
removable container of air freatment agent al least parfially therein; and within said housing the
dievice comprises;

an airborne agent detecior means operable o detect arbome agents in the air, wherein said
means arg provided with at least one aperture 16 the extarior of the device io permit, in use, alf
from ouiside of the device to abler sald airbarne agent detector roeans;

rgoeiving means for recelving said at least one conteiner of alr reatment agent;

emanation means adapied, in use, to emanate the air freatment agent from the device through
aneg or more exit otifices in the housing;

gontrol means in communication with the emanation means and in communication with said
airbome agent detecty’ means;

characlgrised in that once a quantity of ait reatment agent has besn amanated from the devics,
in use, the control means prevents the airborne delection means from gperating for a pariod of

betwean 1 second o 30 minuies after emanation.

Preferably the control means is aperable to disable the airbome agent detector means from
aperating for between & seconds to 15 minutes after emanation, and sven more praferably for
between 10 seconds o 10 minutes after emanation, and most preferably for betwesn 15 seconds
to-5 minutes after emanation, and ideally for substantially between 90 to 180 seconds afler
emanation; by virtue of this arrangement the arbome agent detector will alse be conssving

power consumption which is particularly useful if the device is to be non-mains electric powered.



Acrording 1o a second aspectof the prasent invention there is provided therefore a dispansing
device for at least one alr reatment agent, the dispensing device comprising:

a housing having one or more walls 1o define an interior adapted {o recaive atfeast ong
ramovable container of air treatment agent at least partially therain; and within said housing the
gevice comprises:

an airborne agent detsctor means operable fo detect airbome agents in ths air, whersin said
means ara provided with at leaat one aperturs 10 the exterior of the device to parmit, in use, air
from outside of the device o enter sald airbame agant detecior means;

receiving means for recalving said at least one container of air reaiment agent;

emanation maans adapted, in use. to emanate the air beatment agent from the device through
aneor inors exit orifices i the housing;

control means in communication with the emanation mieans and in chmmunicaton with said
arbome agent detector means;

characterised in that once a gquantity of air reaimentagent has been emanasted front the devics,
in use, he controf means is operable to ignore andfor dismiss signals from the airborne agent

detector means for a perind of between 1 second to 30 minutes after amanaton.

Praferably the control means is operable to ighore and/ar dismiss signals from the airbormne agent
detectny means for between 1 second to 30 minules sfter emanation, and more preferably far
between 5 seconds to 15 minutes after emanation, and even more preferably for betwsen 10
seconds to 10 minutes after emanation, and most preferably for between 18 seconds o 5
miniites after emanation, and ideally for substantally betwaen 90 to 180 seconds after

smmanaiion.

In arder to raintain andlor improve the sensitivity of the airborme agent detactor means the
control means may be provided with auto-ranging functionality whereby said functionality is
operable 1o selent the correct range of the signals received framt the airborme agent detector in
order o ensure consistent respanse js maintained to further airhorne agents whilst the detector
means is already under the influence of previously existing airbome agent(s) or other

anvironmenal factors.

A device according to eithar the first or second aspect of the present invention is advantagecus
as the initial high conesntration of alr reatmant agent surrounding the device immediately after
gmanation thersof by the device in use is permitted to subside as the agentemanates further into
the surrounding environmentin order to pravent false delections of airbome agent by the deteciar

means.



The housing preferably comprises a battom wall, & top wall rerote therefrom and one or more
sitle walls thersbetween. Theone or more side walls preferably consist of a front wall, a rearwall
oppased Hereto and a lsft side wall and a right side wall betwaen said frontand rear walls, Most
preferably the top wall is angled such it slopes dowrwardly toward the frontwall. The exit
orifice(s) is preferably provided in the top wall andfor in the side wall{s) at 3 position substantially
adjacent to the top wall. In one most preferred arrangament the exit arifice{s) is provided in the
slaping top wall such that atr reatmant agent emanated from the device, in use, is dirscted ina
generally upward direction or a generally upward and forward direction perpendicular to the slope
of the fop wall. Inan altemalively prefemed arrangement the exit orifice(s} is provided in the front
wall prefarably {ocated in a part of said front wall thatis closer to the top wall than the bottorn wall
such that alr treatmant agent emanated from the device, in use, s divected ina generally forward
direction at a heightthatmay be suitable to permit the alr reatmatitagent io be well disparsed In

the surrounding environment.

Preferably the at least one aperture for the aithome agent delector means is spaced away from
e one or more exit grifices. In one preferrad arrangement the at least one aperture may be
iocated in a housing wal that is substantially perpendicular with the housiitg wall of the exit
offfice(s). In an altemativaly preferred arrangement the atieastong aperiute may be located in a
housing wall thatis substantially opposite to the housing wall of the exitorifica(s). Mare
praferably the atlsast one aperture s located in the side wall{s) of the housing and, aven more

preferably, is localed in the rear wall.

Preferably the airbottie agent detector means & substantially complately isolated from any fluid
present in the interior of the housing such that any fluid present in the interior of the housing is
substantially completely prévented from passing through said ene ermore housing walls 0. be

detactable by the airbome agent deteckor roeans.

The housing is preferably provided with a cancave recsss in a wall thereof that extends into the
interfor of the housing. The concave regess is preferably sized to recsive the airbome agent
detector means thevein. The concave recess may be provided with a cover that is sized to filf the
recess and lo substantially follow the shape-andior contour of the side wall, and wherein said
cover comprises the atlzast one aperture. In a preferred sirangement the airborne agent
detector means is located within the recess and the cover is substantially permansnily sealed to
the adjacent side walls to substantially complatsly prevent ingrass of any unwaniad materials ihio
the recess other than through the aperura(s) in e cover, and even mare preferably completaly
prevent ingress of any upwanted materials into the recess other than through the aperture(s) in

the cover;



Providing the afrborne agent detecior means within the recess in order fo substantially comipletely
isalate it from the intarior of the housing bas been found o be particularly advantageous insofar
as the device may be betier prolected against false detections by said datertar means.due to the
alr reatment agent amanaféd by the device, With many known devices whan the air teatmeant
agentis emanated small quanities of the emanated agent are not successiully emanated info the
surraunding envirorment but instead can get rapped within the device or impings on the bousing
walls to circulate inside fha device andfor pool inside the device and subsequently evaporate
within the device. Without the isolation of the detector means the frapped emanated agentis able
to interfere with, and in soma cases complelely saturate, the detecior means such thatitis
rendered almuostcompletaly incapable df"reading varigtions in-altborne agents indhe envircgnment
surraunding the device. Exposure tosuch high levels of detectable material, and parficularly
profonged exposuve; may also lead o problems dssociated with loss of sansitivity, detector
means contamination, reduction of detector meana lifetime and, ultimately, loss of detector

means functionality.

The aithome ageni detecior means may be configured to wirelessly corniunicais with the contiol
means in order o preseve the ihtegrity of the recess against ingress of tapped emanated air
treatment agent. Allematively, a small conduit into the recess may ha provided to pemnit a wired
cormmumnication between tha sirbome agent detectormeans and s contral means wherain any
gaps between the conduitand the wire(s) is substantially completely sealed, and preferably
completely sealed, 1o prevent the ingress of frapped emanated air raalment agent into the

ferass.

The aperiure(s) may be provided with & filter membrane to prevent or substantially prevent
parfculate contamingtion of the airborne agent detector means whilst allowing gas diffusion
therethrough. The filter membrane may be a plasics material with suitable diffusion properties

such as a polysthylene memingne.

The device may be provided with & maovable closure means which is configured to close the
aperture(s) to the airbeome agent defector means fo the gutside envitoniment shortty beforg the
daevice emanates an air treatment agent and, preferably said closure means remains closed for a
period of time after emanation has oecurred. At may be advantageous for the closure means o
kezp the aperture(s) closed for a period of time after emanation fo allow the initiai high
cancentration of air reaiment agant surraunding the device immediately aftar amanation to
subside as the ageni emanates further into the surrounding environment in order to pravent false

detections of airbome agent by the detector means. Preferably the closure means closes the

Lo



aperture(s) betwaen 1 fo B0 seconds before emanation, and more preferabiy 1 1o 30 seconds
before emanation, and even more preferably 1 1o 10 seconds before emanation. Preferably the
chasurs means moves away from the aperiure(s) fo permit air from the surrounding environraent
{o enter the sperture(s}) between 1 second to 30 minutes after emanation, anid more preferably 5
secends to 18 minutes after emanation, and even more preferabily 10 secunds to 10 minutes after

amanation, and most preferably 18 secondy to § minutes after emanation.

The housing wall(s) may be provideg with an oulwardly extending protrusion adiacent 1o the
apertura(s) communicating with the airborne agent detsctor means in order to prevent an
emanated air reatmant agent from entering the aperture(s) to falsely trigger the airbome agent
detector means andfor potentially saturate the aiborne agsnt detector means. Prafarably the
ouiwardly axtending profrusion is provided in the form of'a cowl logated above the aperture(s) the

divertany air raatment agent away from the aperfurs(s).
¥ g ¥ P :

Preferably the airborne agent detector means comiprises at least one odour sensor means. The
odour sensor may comprise ore or more melal oxide semiconductor sensors andior ene ormove
metal oxide senaors. The atleast one odour sensor means may becombined with one ormore
additional sensors fron: the lis{ of: a motion sensoty a person sensor; a light sensor; a sound

sensor; a humidity sensor; 2 smoke sensorn & lemperatire sensor.

In order for any metal oxide semicondicterinetal oxide odour sensor o be operational the sensor
must heatup {o an operational emperature 1o faciitate suitably active surface chemisiry an said
sengor, typically this temperaturs is in the order of 300 to 380°C. The need to access such high
operation temperatures makes devices coniaining such sensors consume largs amounis of
anergy. itis a further objsct of the prasent invention to improve the sngrgy consumption of
devices sontaining oxide semiconductarimetal oxide odour sensor(s) and to this end the invantors
have realised that it is possible to achisve this aim viz pulsing the energy applied 1o said

SErsor(s).

In'one preferred asrangement poweris applisd o the sensor(s) substantiaily continuously in ordar
o getthe sensor{s} to ar operational emperaturs to ensure that said sensor(s) surface chemistry
is suitably active to detect airbome agents and thereafter the power is applied intermittently to the
sansor(s) 1o keep the sensor(s) ator close fo anoperational temperature and/or to ensure that

said sensor(s) surface chemistry s suitably active to detesi airbame agents.

in another preferred embodiment after the power has been applied to the sensoi{s) substantially

7

sontinuously to get the sansor(s) fo an operational temperature o ensute that said sensorfs)



surface chemistry is sultably sctive to detect alrbome agenis, thereafter the power is applied
intermitiently to the sensor(s) to keep the sensor(s) at an operational termperature sndior to
ensure thatsald sensor(s) surface chemistry is suitably active to detectairbome agents such that
the odour sensor rnay substantially continliously of routinely measure the fo quantities of aitberne

agents entering the aperiure(s).

In an altematively preferred embodiment after the powsr has been applied o the sensar(s)
subatantially continuously to getthe sensor(s) to an operational temperature to ensure that said
sensor{s) surface chemisty is suitably active todetest airborne agents, thereafier the power is
appliad generally internittently to the sensor{s} o keep the sensor(s) close to an operational
temperaiure and/oro ensure that Sald sensor(s) surface chemistry is suitably active to defegt
airbome agsnils. Within the period of intermittent power application may ba petiods of continual
powet-application andéar increased power application o temporally place the sensor(s) at the
operation temperature and/or to ensure that said sensor(s) surface chemistry is suitably aciive o
datectairbome agents, wherein the odour sensor is arranged o coogerale with this application of
power thereto to only measure the quaniities of airboms agents entering the apertura{s) when the
sensotis) is at the operational tamperature and/or fo snsure that said sensor(s) surface chemistry

is suitably active to detect airbome aganits in the power application oycle.

In a further altematively preferred embodiment after the powear has been applied o the sensor(s)
substantially continuously to get the sensor{s) to-an operational temperaturs to ensure that said
sensor(s) surface chientistry is suitably active o detect airbome agents, thereafter follows a
period of no application of power, whereln the non-application of powir is followed by the
application of power substentially continuatly to get the sensor{s} to an operational lemperature to
snaure that said sensor(s) surface chemistry is suitably active to detect arbome agents, and ihe

cycle continugs iy accordance with the same pattermn throughout the operation of the device.

Prefarably the onoe the metal oxide semiconduciormais oxide odour sensor 1o has been healed
up to an operational temperature the pulses of power may lastfora & to 1000ms period with-an
off-period lasting betwaen 0.5 to 10 seconds, and mare preferably the pulses of power lastfora §
to £250ms period with an off-pericad iasting between ©.5 7.5 seconds, and even more preferably
the pulses of power lastfor & 5 to 100ms period with an off-period lasting between .51 5.5
seconds, and most preferably the puises of power last for a 5 fo 80ms period with an off-periad
lasting hatween 0.5 10 4.5 saconds, ideally the pulses of power last for substantially 35ms with an

off-paricd lasting for substantially 2.2 secorids.



in the context of the present invention and far the avoidance of doubt “operational femparaturs” is
used in relation to the present invention to relate o the temperatures thatihe sensoi{s) must
access fo facilitate suitably activer surface chemistry onsaid sensor. Fortha further avoidance of
doubt, it the comext of the present invention “tlose to an operational temperalure” is undearstood
to rean the temperature s only permitted to drop below an operation temiperature defined by the
duration of time (as defined above) that it would fake the device under the application of power to
the sansor to heaf up o an operational temperature. The skilled person wauld understand tha
boundaries of "close™ o be based o how the system had besn tuned when the serisor(s) of the
devicemay be poweared § to 1000ms period with an off-period lasting between 6.5 fo 10 seconds;
such that a lernperature would not be defined as “close to an operational temparature” f the
sensor was not capahle of reaching arvoperational temperature within the gperational boundaties

the device was funed 10,

Prefarably the atleastone airbome agent detector aperable, in use, 1o detect whether the current
airbome agent teve! deviates from a background airbame agent level detected by mors than a
predetermined amount, wherein the background arbome agent level and the current airbomne

agent level is calculated by the device, prefarably by tha control means.

Preferably, the conttol meahs are operable to calculate the current airborme agent level by
caleulating:an average ol g predetermined number of mast recent readings:of the airboems agent
detector means, Preferably, two to five of the most recent readings, more preferably three of the

most recant readings.

The contral means may be oparable {0 caloulate the deviation of the currant arboms agent level
from the background level by misans of a sublraction of one from the ather, andior by meang of a

ratio of one to the other:

Preferably. the deviation is caloulated by subtracting the backgraund lavel fron the cwrrent
arbome agent level and dividing hat amount by the background leve! value. The result may be

multiplied by a constarit, for ease of display andlor use.

Unlike sevaral known prior art devices the device of the gresent invention doss not aperate using
a pre-dafined value for the background airbome agent level, rather the-device of the presant
vention calculatas this level and uses this caleulated level to control the release of the at least
one air freatment agent. This arrangemsent may be advaniagaous as the device is operable 1o
adapt how itreleases the oite o Thore air treatment agent dapending on the characteristics of the

surrouniding envirenment in which it is usad.



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

level B calculated.

Preferaply, the background aithomne agentleval and the current airborne agent level are
temporally offset, preferably by at least 5 seconds, more praferably by atleast 10 second, mare
preferably by at least 20 seconds.

Once the device is-placed into an tperational mode. the background arborme agentievel may be
an average of the levals of airhome agent detectad by the device throughout the duration of that
‘operational mode. In this arrdngement the devics may better team’ the characteristics of its igcal
emironment and, during use, will be better able o provide for the release of an air reatmant
agent{s) whan the current airbome agent level deviates from the background level by mare than
the predetermined amaunt. if 2 user wishes to move the device to analiernative location, a user
may be sncouraged o resat the devics from theoperational mode, this resetting of the device
fmay have the effect of zeéroing the average levels of backgmund agent such that the davice is
operable 10 lgarm’ the characleristics of its new environment when placed back into the
operational made by calculating the average background agent level from no existing starting

pond,

Prefarably, the conltrol means are operabile ta calculate the background airbome agent level by
caloulating an average of a predetermined number of sema or all of the most recent readings of
the detector. Preferally 10 o 10,000 of the most recent readings, more prafarably 20 to 5,600 of

the most recent readings. and most preferably 80 o 1000 of the most recent readings.

The davice may be provided with an initlal setting mode wherein when the device is first powered
up, the control means will automatically calibrate based on the existing background odour when

the devicsis first switched an.

In.an atlemative or additional arangement, the control means are preferably operable fo
caluulate the background level based on calculating a series of avarages from rolling windows of
migasurements from the airbome agent detactor means. Each rofiing window may be an averags
of between two and ten readings, preferably six readings. Praferably, the windows do not overlap.
Preferably, the windows span @ time pariod of between 5 and 30 minutes, preferably between 10
and 25 minutes, preferably hetween 15 and 20 minutes. Thers may bs approximately 30 to 50

windows.



Preferably, the conirol means are opewmble to discard the oldest window whan a new window
becomes available, prefarably taking into account an offsst between the current and background

favals)

Preferably, the control means are operabls to adiust the predetermined level of deviation from the
hackground leve! that results in air treatment agent being released. The predetamtined level may

benanually adjustable. The deviation may be a posiiive or negative deviation.

Where the airborme agant detector means is provided in the form of one or more metal oxide
semiconductorimetal axide odout sensor said sensors) may be provided with one or muore
resistors n series therewith 1o ensure a consistent output of signal from the sensor(s) as their
resistance changes during their operation in respense to their detection of airbome agent.
Prefarably the device is provided with between 3 to 5 dynamic range resistors with a 1 io 300K0O

range.

The emanation means could be provided by one or more known emanation mechanisma for air
freatment agents. For instance, where the air rsafinent agentis contained in & pressurised
container with & suitable propellant (such as hydrocarbon propeliant, compressed gas,
compressad nitrogen, or the like) the ermanation mechanisr may be the mechanical movement of
the container’s valve either by direct contact with the vaive or by movement of tha vaive actuator;
in this arrangement the ¢ontainar may be a metered dose aerosol to improve the spray
perfosmance and reproducibility thereof. Alternatively the pressurised container could be
engagad in the device with its valve held open and a slectro-magnetic solansid is employed to
sontrot the release of the air reatment agent  Other suitable emanation means may includs, but
fs not necassarily Hmited o, ohe of more heaters, one'or more nebulisers, ong or more piezo-

electric amanation means.

The device is preferably provided with aneexit drifice pér replacsable containgr of air tragimerit
agentsecured in the device, this arrangemantis praferably to prevent cross-cantamination of the

airfreaiment agents.

Praferably the confainer of air treatment agant is received endrely within the housing of the

device.



The device may be provided with a user-controfled boost mechanisin. I use of the device, the
activation of said boost mechanism may substantially immediately cause the dispensing of the at

izast one gir realment agent.

The airborne agents detected by the airborne agent detector means may be comimaon househald
odaurs (and the chemicals which constitute) these malodours. For example: kitchen malodour
bathroom maledaur; lobacco srioke; pet odours;: mould andior mildew: bady odour; fish; onjons;
garbage; fragrance from other products (such as defergents, polishes, cleaning products ste). To
facilitate such detection the cdour sensar means may be operable to detect at least some bf the
following chemical components: aminas and nifrogen compounds; acids andfor sulphur

compounds, such as mercapians, thivacids, thioeslars, sulfides, phenals and skatole.odours..

The device of anyof the abovednientiored aspecis may be provided with an indicator wharein
said indicator is aperable to indicate to a user what function the device is curtently perfarming.
Theindicator may be operable to provide a visual indication and/orprovide an audible indicalion.
Preferably the indicator is configured to provide a visual indication by emitting light from one or

maore light sources, preferably one or more LEDs:

The ane ar mare light sourcas may be adapted to emit s differant colour of light to indicate the
currart function the device is performing. Additionally or altematively, the ane ar more light

sources may blink.or flash o indicate he currént function the device is performing.

Altsrnatively or additionally, the device may be operable ta visually indicate the funation currently
being performed by the device via a screen. The screen may be art LOD scréen that is adaptad
to provide a message to a user, for instance such riessages could includs "ON" "SENSING?,
"MOTION DETECTED", "RESTING", "NORMAL MODE", “DETECTION MODE", "OFF”.

The device may ba power by mains-suppliad slecticity andior be battery powered andfor be

powerad by solar calis located on the device. Most prefarably the device is battery powsred.

Any of the features desaribed heren may be combined with any of the above aspects in any

cambination.

Desurigtion of an Embodiment

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

Fig. 1 flustrates a cross sectional view of an autospray device according to the present inventon;



Fig. 2 Blustrates a rear slevation of an avtospray device according to tha present nvention.

Fig. 3 illustrates a frant slevation of a plug-in electical device according to the present invention;
Fig. 4 illuslraies o top slevation of the plug-in electrical device according to the present invention;
Fig. & ilustrates a cross sectional view of the plug-in electrical device accarding to the prasent
invention: and

Fig. 6 Hlustrates a side elevation of a plug-i eleciricat device according to the present invention;

Fig.1 Hlustrates & cross-sectional view of an autospray device 1 for the emanation of air freafment
agentaccording to the present invantion, The device 1 comprises a housing 2 and Fig. 1, in
gssence; shows the housing absent the frontwall of the housing 2. The front wall of the housing
is provided with ohe or more exit orificas (not shownt). The housing is sized to recaive a
ramavable container 3 of air reatment agent therein. In Fig. 1 the container 2 of air reatment
agentis provided i the form of an aerosol canister containing A freatment agent undet
pressure, the canister sits on receiving maans 4 which in this embodiment are provided in the
form of a piatform thai supports the base of the aerosol. Alse illusirated in Fig.1 are the
emanalion means 5, tha control means §, airborme agent detecior means 7 and & power source 8
which is Fig. 1 are depicted as a pair of batteries. and thess will all be discussed in great detal
below.

The emanation means § is provided with an am 9 that is movable betwaen atlesst bwo positions,
the first of these positions is lustraled in Fig.1 in which the arm is in a raised position above the
aerosol canister. The aerosol canister has a valve connectad to an acluator 10 via a valve stem
11 therebetwean. In the first position e arnt §is held at least parfially above the aciuator 10 and
the asrosol valve remains in a closed positien. In the second position of the arm 8, the
emanation mezans S-causes the ann to move ina substantially downwasd direction to depress e
aciuator 10 toward the valve, the valve stem 11 is depressed and the valve opans to permit air
treatment agent o exit from the aerosel canisier. Preferably the container 3 is a melerad dose
asrosol canister which may be advantageous as @ single depression of the spray head will
refease a predefined quantity of fluid from the aerosol canister regardless of the duration of ime
the actualor is depressed. However, a non-matered dose aerosol may be usad in the device 1 as
could a non-pressurised container possessing a pump mechanism 0 spray the air treatment

agent therefrom.

Altemnatively, the emarnation means 5 could taka the form of a valve systern, sush as & solenoid
valve system {(hotshown). Such a solericid valve systermn may work togathar with a pressurised
aerosol engaged therewith, Rather than intiate actuation by movement, the solanoid vabve would

be energisad to initiate the release of a quantity of fluid from the asrosol.



Although not lustratad, the device 1 may be provided with means o receive at least two
saparale containars of air keaiment agent. b this arrangament the devize 1 may be provided
with additional smanation means o cause the smanation of the agent, or a sihgle set of

emanation means 5 to emanale agent from both containers as directed by e control means 8.

The control means & is operationally connected to the airbame agent detector means 7 and the

emanation means 3 such that it is able to communicais thershetweean.

The arbome agent detector means 7 is shown o belocated within detted lines, that is because in
Fig.1 the detector means 7 is substantially completely isolated from the interior of the housing
such that any fluid presentin the interior of the housing s substantially sompletely pravented from
passing trough the housing walls 2 to be detectable by the detector vsans 7.

The housing 2 comynises a bottom wall 2', a top wall 27 a front wall (not shown} and a rear wall
27, The rear wall 27" is provided with a recess 12 that exierds into the intarior of the housing 2,
the recess 12 being concave in shape when the device is viewed from the angle depicted in
Fig.2. The recess 12 is sized to receive the airborne agent detector means 7 therein. The recess
is provided with & cover 13 thatis sized o fill the recess to and substantialiy foliow the shape
andior contour of the exterior-facing rear wall 2. The cover 13 is provided with at lesst one
apetture 14 to pemmitalr outside of the.device 1 1o enter and is content beanalysed by the
detector means 7. As shown in Figs. 1& 2, the airhbome agent detsctor mieans 7 is locatad within
the recess 12 and the caver 13 is substaniially permanently sealed to the adjacan rear wall 2™
substantially completaly preventingress of any unwanted materials into the recess other than

through the aperture 14in the cover 13,

The arrangement shown in Figs. 1& 2 iliustrates how the airbome agent detector means 7 is
substaniially completaly isolated Tram the invterior of the housing and this is considered o be
advaritageous insofar as the device may be better protected against false dedections by said
detecior means 7 due to the air reatment agent srronscusly andiar routinely being emanated by
the device within the interior of the housing 2. A small conduit 15 into the recess is provided to
permit a wired communication between the airborna agent detecior means 7 and the control
maans 6, the gap betwaen the condult 15 and-the wira(s) is sealed to prevent the ingress of
trapped smanated air treatment agent into the recess such as with resin or adhesive or the like.
Although not flustrated, the airbome agent detecior means 7 could 'wire?essiy cornmunicate with
the control means 8 in order to preserve the infegrity of recess against ingress of air reatmant

agant prasent in the intarior of the housing 2.



Although not ilfustrated the aperiure 14 can be filled with a filter mambrane o prevent or
substantially prevent particulate contamination of the airhome agent detector means whilst
aflowing gas diffusion therethrough. The filler mambrang may be a plastics material with suitable

diffusian properties such as 8 poly ethyiene membrane.

ftcan be seen in Fig.1 that the actuator 10 of the agrosal canisier is arranged to spray air
freatment agentin a forward direction through the frontwall of the housing (not shown) at a0
angle that is generally parallel or at a slightly elevated angle to the botiom wall 2’ of the housing,
typically the device 1 will stand on a surface with its bottom wall 2’ in contact with said surface.
This arrangement ensures that the aperiure 14 is spaced away from the exit arifice, and in the
armangement flustrated the aperfure 14 s located b a housing wall thatis substantially opposite
to the housing wall of the exit arifice such that air reatment agent sprayad fram the container 2

will not immediately coms inte contact with the aperiure 14.

Turning now to Figs. 3-8 the device 20 is a plug-in device intended to connecled 1o a maing
elegtricity socket, the device being mounted an or carried by a electrical plug formations 21 that
axtend out of the reat side'of the device 20. The devige 20 is illustrated int Figs. 3 & 4 with a
cantainsr 22 of volatile liguid air reatment agent engaged therewith, hald in place by receiving
means 34, The containgr 22 has a reservoir porfion 23 in the form of a glass boltle containing the
alr reaiment agent 24-and o wick 25 sxignding from the reservoir 23 to above the top of the
bottle through a seal (not shown) and into a chimney means 26 of e device 20. The wick 25
may be substantially cylindrical and the seal is present to retain the air reatment agent 24 within
the bottle should the device 20 be khocked over andfor inverted when the comntainer 22 is

engaged therewith,

The davice 20 has 3 hausing 27 which partially extends over an upper partof the container 24,
The top of the housing 27 has a generally circular central exit orifice 28 which is aligned with the

intended alrflow from the chimhey means 26,

Tha emanalion means rmay be provided in the form of at least ong heater means 29 and/or at
teasi one electric far {rot shown). The heating means 29 ars iflustrated as resistors, such as
positive temperaiure coefficlent (PTC) themistors but said means could be provided by way of &

ting hester or the like, ora combination thereof.

14



Although not tusirated, the device 20 may be provided with means 1o recelve at least two
separate containers of liguid 22, In this arrangament the device 20 may be provided with

additional emanation means to cause the entanation of the air reatment agent 24,

Most preferably the top wall 27" of the housing 27 is angled such it slopes downwardly toward the
front wall 27 and the exit orifice 28 i provided in the top wall 27", In use, 1o be discussad in
more detail below, air trealment agent 24 emanaled fram the device 20 is directed i a generaily
upward direction or a generally upward and forward direction perpendicular to the slope of the tap

wall 27

The airboma agent detector means 30 is provided in the side wall 277 generally adjacent the
bottorm wall 27" of the housing 27 located within dotted lines as said detector means 30 is
substantiaily completely isolated from e interior of the housing such that ahy fluid presentin the
interior of the housing is substantially carapletely prevented from passing through the housing

walls to be detectable by the detsctor means 30.

The housing 27 cotriprises’is provided with & recess 31 that extends inis the interior of the
housing 27, the recess 31 being concave in shape when the davice Is viewed from the atigle
depicied in Fig.6. Tha recess 31 is sized to receive the airbome agent détector means 30
therein, The recessis provided with a cover 32 thatis sized © fill the recsss to.and substantially
follow the shape and/or contour of the exterior-facing side wall 27", The cover 32 is provided
with atleast ong apariure 33to permit air outside of the device 20 to anter and its conteni be
analysed by the detector means 30, The airbome agent detactor means 30 is located within the
recess 31 and the cover 32 is substantially permanently sealed to the adiacent side wall 27 1o
substantially completaly preventingress of any unwanied materials info the recess oiher than

through the aperture 33 in the cover 32.

As with the arranigement shown in Figs. 1& 2, device 20 is'stranged such that tha airbomeragent
detector means 30 is substanially completely isolated from the intericr of the housing and this is
considered to be advantageous insofar as the device may be betier protected against false
detectons by said detector means 30 dus to the alr treatment agent eronenusly andior routinely
baing emanated by the device 20 within the interior of the housing. A small conduit (not shawn'
into the recess is provided to permil o wired communication beiween the aitbome agent delector
means 30 and & control means (not shown), the gap batween the conduitand the wire(s) ia
saaled W prevent the ingress of rapped emanated air treatment agent into the recess such as

with rzsin or adhesive or the tike. Although not ilustrated, the airbarne agent detector means 30



could wirelessly communicate with the control meéans in order to preserve tha integrity of recess

31 against ingress of air treatment agent 24 present in the interior of the housing.

Although not illustrated the aperture 33 can be filled with a filter membrane to prevent or
substantially prevent pariculate contamination of the airbome agent detector means whilst
allowing gas diffusion therethrough, The fiter membrane may be a plastics material with suitabls

diffusion properties such as a poly athylane mambrane.

For bath devices 1, 20 flustrated, the air bome agent detector means 7, 30 genarally comprises
atleastone odour sensor means, and preferably ohe or mare matal oxide semiconductor sensars

andfor one or more metal oxide sensors,

The mode of operation of the devices 1,20 and the intar-relation of the components will now be

explainad.

In order for any metal oxide semiconductorimetal oxide odour sensor to be operational the sensar
must beat up to an operational emperature, typically this temperature is in the order of 300 to
350°C. The devices 1,20 may be arranged such that their condrol means aliows powear fo be
applied o the sensor(s) substantially continuously in arder to get the sensor(s) o an operational
temperature and thereafter the power is applisd intemmittently fo the sansor(s) to keep the
sahsar(s) at, or closs io, an operational temperature such that the odour sensor may substantially
cortinucusly or routinely measure the to quantitivs of airborne agents entering the aperture 4,
33

Onee the metsl oxide semiconductormetal oxide odour sensor o hias been heated up to an
operalional temperahire the pulses of powsr may last for 3 3 fo 1000ms pariod with an off-perind
lasting between 4.5 1o 10 sacands, and more preferably the pulses of power last for a § to 250ms
period with an off-period lasting between 4.5 to 7.5 seuondsy, and even maove preferably the pulses
of powsr last for a 5 to 100ms period with s off-pericd lasting between 0.5 o 5.5 secands, and
most preferably the pulses of power last for a 5 to 80ms perind with an off-perind lasting between
0.5 to 7.5 seconds, ideally the pulses of powear last for substantialty 36nis with an off-periad

lasting for substantially 2.2 seconds.

Ta improve andfor maintain the sensitivity of the aitborne agent detector means 7, 30 and prevent
the false triggering thareol, once a quantity of air reatment agent has been emanated the control
means pravents he affbomns defection means 7. 30 from oparating for a period of time o allow
the initial high concentration of air treaiment agent surbunding the device immediately after



emanation o subside as the agent emanates further into the surrpunding envivonment in order to
pravent false detections of airborne agent by the detgctor means 7, 30. Preferably the control
means is-operable {o disable the altborne agent detector means 7, 30 from aperating for between
1 second o 30 minutes after emanation, and more preferably 5 seconds to 15 minutes after
gmanation, and even more praferably 10 seconds o 10 minutes after eémanation, and most
prefarably 15 seconds fo § minutes after emanation, and ideally for substantiafiy 100 seconds
after emanation; by virtue of this amangement the airborme agent detector 7, 30 will also be
conserving pawer consumption which is particularly useful i the devics depicted in Figs. 1 & 2

which may be non-mains electric poweresd.

in use the control means Is atranged (o analyse signals recelved from Hhe airbome agent detector
means 7, 30 o detect whether the current airborne agentlevel deviates from a backgreund
airbomeagent level detected by mare than a predetemiined amount, wiarein tha background

alrbome agent level end the current airborme agsni level is cafoulated by said control means.

The control means are oparable (o calculate the current alrbome agent level by caloulating an
average of a predeterminad number of most recedtreadings of the airbome agent detecior
means 7, 30. Preferably. two o five of the most recent readings, more preferably thres of fhe

most recent readings,

The contral means may be aperable to calculate the deviation of the current airbome agent level
from the background level by means of a sulstraction of one from the other, andlor by means.ofa

fatio of ane o the othear,

Preferably howaver, the deviation is caloulated by subtracting the bagkground leval from the
current aitborne agent level and dividing thatamaountby the background level value. The result

may be muiliplied by a constant, for sase of display andior use.

The cantrol means are operable fo caloulate the background airbome agent level by caloulating
an average of a longer time period than that over which the current airbome agent lavel is
catculated. To improve the sensitivity the background alrbome agentlave! and the current
alrbome agent level arg temporally offset, preferably by at least 5 seconds, more preferably by at
least 10 second, more preferably by at least 20 seconds.

Onoe the device 1. 20 i placed into an operational mode, the background airbarae agent level
may ba an averags of the levels of alrbiome agent detected by the devide throughout the duration
of that operational mude. v this arrangsmant the device 1, 20 may betier leam’ the



characteristics of its local environment and, during use, will be better able fo provide for the
release of en air treatmentagent{s) whan the cutrent airbome agent leval deviates fromi the

background level by move than the predetermined amount,

If & user wishes to move the davice 1, 20 to an alternative location, a user may be encouraged o
resatthe device from e operational moda, fhis resatting of the devine May have the effect of
zaroing the average levels of background agent such that the device is operable 1o leam’ the
charactaristics of #s new snvironment when placed back inio the operational mods by calculating

the average background agent level from no exsting starting point,

The control means are operable o caloulate the background airbame agentievel by calsulating
an average of a pradelermined number of some ar all of the mast racent readings of the detector,
preferably 10 to 10,600 of the most recent readings.

The device 1, 20 may be provided with an initial seiting made whersin when ihe device is first
powered up, the contral means will automatically calibrate based on the existing background
adour when the davice is first switchad an. Thersafter the control means are operable fo
caloulate the background level based on caloulating a series of averages from rolling windows of
measurements from the airboms agent detector means.. Each rolling window may be an average
of between two and ten readings, preferably sixrsadings. Preferably, the windows do notoverlap.
Praferably, the windows span a time period of between § and 30 minutes, preferably between 10
and 25 minutes, preferably betwean 15 and 20 minutes. There may be approeximalely 30 to 50
windows. The coniol means are operable fo discard the oldest window when a new window
becomes available, preferably taking into account an offset between e cament and background

levels:

Preferably, the conirol means are operable to-adjust the predetermined lavel of deviation from the
background level that results in air reatmaent agerd being released. The predelemined level may

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

Where the airborne agent detector means is provided in the form of one of more metal oxida
semiconductor/metal oxide odour sensor said sensor(s) may be provided with one or mare
rasistors in series therswith to ensure a consistent cutput of sigrial from the sensaor{s) as their
resisiance changes during thelr operation in respanse to their detection of airbome agent.
Preferably the device is provided with between 3 to § dynamiz range resistors with a 1 to 300K

range.



The device 1, 20 may be provided with g user-controfied boost mechanism (not shawn), In use of
the device, the activation of said boost mechanisot may substantially immediately cause the

dispensing of the at least one air treatment agent

All of the features disclosed in this specification {including any accaompanying claims, abstract
and drawings), and/or all of the steps of any method or process so disclosed, may be combined
iy any cambinaton, sxzépt combinations where atleast some of such features andlor steps ate

mutually exclusive.

Each feature disclosed in this specification (including any accompanying claims, abstract and
drawings) may be replacad by alternative features serving the same, squivalent or similar
purpuse, unless expressly stated otherwise. Thus, unless expressly stated otherwise, sach
featurg disclosed is one example only of a genetic series of equivalent or simitar features.

The invention is nat resiricted to the details of he foregoing embodiment(s). The invention
extends lo any novel one. or any novel combination, of the features disclosed in this specification
(including any accompanying claims, abstract and drawings), or to any novel one, or any novel

combination, of the steps of any method or process o disclosed.



Claims

1, A dispensing device foratteast nne air traatment agent, the dispansing device
comprising:

2 housing having one ormore walls o defing an inlerior adapted to recsive atleast one
ramavable container of air reatment agent at feast parfiaily therein; and within said housing the
device comprisas:

an alfborne agent deteciar means operable o detect alrbome agents in the air, wherein said
means are provided with &l least one aperiure to the exterior of the device to permit, in use, air
from outside of the device to enter said airborne agent detecior imeans;

receiving maans for recelving sald at leastone container of air treatment agent:

emanation means adapted, in use, lo emanate the air treatment agent from the device through
one of more exit orifices 11 the housing:

control means in communication with the emanation means and i communication with said
arbome agent detector maans;

characterised in that once a guantity of air irestment agent has been emanated from the device,
in use, the control means prevents the arrbornie-detection means from uperating for a period of

betwesn 1 secofid fo 30 minutes after emanation.

2. Adispensing device Tor at feast one air teatmeant agant, the dispensing device
comptising:

a housing having one or more walls to define aninterior adapted o receive at least ong
removable container of air treatment agent at least parially therein; and within said housing the
device comprises:

ait arborne agent defector means operable to detect airbome agants in the alr, wherein said
means are provided with &l least one aperture 1o the exterior of the device to parmit, in gse, air
from outside of the device 10 enter sald airbome agent detector means;

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

smanation means adapted. in use, to emanate the air reatmeant agent from the device through
ong or mare exit arificas ih the housing;

conirol means in communication with the emanation means and it conmmunisation with saig
alrbome agent detector means:

characterised in that once a quaniity of air treatmient agent has beenh emanated fron the devige,
i use; the control means is operable to ignore andfor dismiss stghials from the airborne agent

detecior means for a perod of batween 1 second to 3¢ minutes after emanation.



3 A dispenging device according to claim 1, wherein the control means is operable fo
disable the airbarne agent detector means from operating for between 1 second fo 30 minules

after emanation.

4, A dispensing devize according o claim 1, wharein the control meansis operable o
disable the airbome agent detecior means from operating for substantially between 90 to 180

seconds alter emanatiaon.

A, A dispensing device according to claim 2, whergin the coniol means is operable fn
ignave-andior dismiss signais from the arbome agent detector raeans for hatwaen 1 second o 30

minutes after emanation:

8. A dispensing device according to-claim 2, wherain the conirel means is operable 1o
ignore and/or dismiss signals from the airthome agent detector mears for substantially betwaen

4 1o 180 seconds afteremanation.

7. A dispensing devics according to any preceding claim, wherain the atleasi one aperiuse

for the airbome agent detecior means is spaced away from the one or mors exit orffices.

8. A dispensing device according 1o any praceding claim, wherein the at least ohe aperiure
is focated in a housing wall that is substantially perpendicular with a housing wall of the exit

otffice(s}.

8. Adispensing device according to any of elaims 1-7, wherein the atleast one aperture is

located in a housing wall that is subrstentially apposite to a housing wall of the exit orifica(s).

1. & dispensing device according lo any preceding claim, wherel the airborme agent
detactor means is substantially completely isolstad from any fluid present in the interior of the
housing such thatany fluid present in the interior of the housing is substantially completely
prevenied from passing through said one or more housing walls to be detectable by the airbome

agent detector means.

11. A dispansing device according to claim 10, wherasin the housing is provided with 3
coricave recess in a wall thergof that extends into the interior of the heuising, said recess being

sized 1o recrive the alrbome agent detecior means thersin,



12. A dispensing device according to olaim 11, wherein the concave recess is provided with 8
cover thatis sized to fill the racess o and substaniially follow the shape andforcontour of the

housing wall, and whersin said covercomprises the atleast one aperiure.

13. A dispensing device according to any preceding claim, wherein the aperture(s) ans
provided with a filker membrane to prevent or substantially prevent particulate contamination of

the airbarne agent detector means whilst allowing gas diffusion therethrough.

14, A dispensing device according to any preceding claim, wherain the device is provided
with a movable closure means which is configured to close the aperturals) to the airborne agent
detecior means to the outside environment shorlly before the device emanaias an air treatmeant

agentand remain closad for a perind after emanation has occurred.

15. A dispensing davice according to any preceding claim, wherein the housing is provided
with an outwardly extending protrusion adjacent fo the aperture(s) communicating with the
arbome agent detector msans inorder 1o prevent an emanaled air treatment agent from entering

the apertura(s).

18, A dispanising device according to any preceding daim, whersin the airborme agent

deleclormeans comprises at least one odour sensor means.

17. A dispensing davice according toclaim 18, wherein the odour sensor means comprises

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

18. A dispensing device according to claim 18, wharein the at léast one cdour sensor means
is combined with ane or more additional sensors from the list of & motion sensor; a parson
sensor; a light sensor; a sound sensor; & humidity sensor; a smoke seasor; a lemperature

SENSOY.

13. Adispensing device according to claim 17, wherein, in use, energy applied 1o said nedsd

oxide sermivonductorimetal oxide odour senser(s) is pulsad.

24Q. A dispensing device according to claim 17, whersir, in use, power is applied fo the
sensor{s) substantially continuously o get the sensor(s) 1o an operational temperature, thereafier
the power is applied infermiltently lo the sensor(s) fo keep the sensor{s} atan operational

temperaturs.

Tt
[



21. A dispensing device dccording to slaim 17, wherein, in use, power is applied to the
sensor(s) substantially continuotisly to get the sensor(s) to an operational temperature, thereafter
the power fs applied intermitiently o the sensor(s) to keep the sensor(s) ciose o an opavational

temperature,
22. A dispensing device according to claim 17, wherein, in use, power is applied to the

sensar(s) subslantially continuously lo get the sensor{s} to an gperational temperature, thereafter
followed by a period of no application of powar, wherein the non-application of power is followed
by the application of power substartially continually fo get the sensar{s) 1o an operational

temperature, and the resultantoycle continues thereafier throughout e aoperation of the device.

23, A dispensing device according to-claim 17, wherein, in use, once the metal oxide
semiconductorimetal oxids odour sensar has been haated up to an operatinnal tempesrature the
pulses of power miay last for a & to 1000ms period with an off-petiod fasting batwaen 0.5 10

seconds.

24. A dispensing device according to olaim 17, wherein, in use, once the metal oxde
samiconductor/metal oxide adowr sensorhas besn haated up o an operational femperaturs the
pulses of powerniay last fora 5 to 260ma pericd with an off-period lasting betwsen 0.5t 7.5

seconds.

25 A dispensing device according fo claim 17, wherein, in use, once the meial oxide
samiconductor/metal oxide adour sensor has been heated up to an operational femperature the
pulses of power may last for a 5 to 100ms periad with an off-pariod lasting between 0.5 0 5.5

S8CONUS.

26, Acdispensing devics according to claim 17, whersin, in use, once the metal oxide
semiconductorimetal oxide odour sensor has been heated up to an aperational tsmpsrature the
pulses of power may last for substantially 35ms with an off-period lasting for substaniially 2.2

segonds.

27 A dispensing device according to any praceding claim, whergin, in use, onoe a quantity of
air reatment agent has been emanated the sontrol means prevenis the airborne detection mizans

from operating for a period of time,

28. A dispensing device according to any praceding claim, wherein, in use, the atlsast are
arborhe agent detector is operable to detectwhather the current airboing agent level daviates



from a background airbormng agent fevel detected by miore than a predéteminad amount, wherain
the background airbome agent level and the current airborme agant level is caloulated by the

davice.

29, A dispensing device according to clainy 28, wherein, in use, the control means are
operable to caleulate the current airbome agent level by calculating an average of a

predetarmined number of mast recent readings of the airborne agent detector means.

30. A dispensing device substentially as described herein with reference to Figures 1 & 2.or

Figures 3 1o 8 of the drawings.
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