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(57) Abrégée/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 recelve at least one removable
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(57) Abrege(suite)/Abstract(continued):

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, whereln saild means are provided with at least one aperture to the exterior of
the device to permit, In use, air from outside of the device to enter said airborne agent detector means; recelving means for
recelving said at least one container of air treatment agent; emanation means adapted, in use, to emanate the air treatment agent
from the device through one or more exit orifices In the housing; control means in communication with the emanation means and ir
communication with said airborne agent detector means; characterised Iin that once a guantity of air treatment agent has beer
emanated from the device, In use, the control means prevents the airborne detection means from operating for a period of betweer
1 second to 30 minutes after emanation or, alternatively once a quantity of 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 period of
between 1 second to 30 minutes after emanation.
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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 1s 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 exterior of the device to permit, in use, 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

means and m communication with said airboi

me agent detector means; characterised in that once a quantity of air treatment agent

has been emanated from the device, in use, the control means prevents the airborne detection means from operating for a period ot
between 1 second to 30 minutes after emanation or, alternatively once a quantity of air treatment agent has been emanated from
the device, in use, the control means 1s operable to 1gnore 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 Dispanser with Improved Qdour Sensar Functionality

Figki of the Invention

The presani invention relaies to a method for an emanation device that is configured to adapt the
emanation of a fluid into the swrounding envircnmant based on a detenmination of he
characteristics of the surrounding environment and particularly, but not exclusively, for the

amanation of air treatment agents such as fragrances, decdorizing and/or pest control malterials.

Backg round

Devices are known i whic
s focated in the vicinity of the upper end of the wick o accelerate the evaporation of volatite fiquid

plug. To operate the haater the device s plugged into a wall socket. Devices of this type

commionly ciaim to allow control of the rate of evaporation of the volatile liquids, for example, by

varying the distance between the heater and the wick.

device. A powered mechanism actuates the valve on the aerasol to periodically emit a spray of
the air freshener. Devices of this type commonly claim to allow control of the amount of spray

aver a fixed time period by the consumer being able {o vary the time perind betwesn emissions.

user has to manually change the apparatus from “normal” to "boost” made, and then to switch it
back to "nomal” mode when this effect is no longer necessary (2.g. when the room is empty, or
floor) or placement of electrical devices, this makes the swilching process inefficient and

oonvanient

Timed devices are available which are configured to release air treatment agent at user-defined

in order to overcoime some of the drawbacks associated with a device having a timer function,

devices consisting of a combination of a timed functional with a motion sensor functional have

been made available snd go some way to addressing this problam, howsver, increased motion
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fagent

To improve the known devices vet further to make them truly adaptive to their surrounding

envirorment # has been suggested that an odour sensor could be included with such devices

couid be emanated, however, such devices are fraught with sensitivity and reliability issues which

renders them largely unsuitable for mass commercialisation.

Thare is a need, therafore, for a device which overcomes the defects of the prior art.

Summary of Invention

According to a first aspect of the present inveniicn there is provided therefore a3 method of
operaiing & dispensing device for atleast one air treatment agent, the dispensing device
comprising:

a housing having one or more walls {o define an interior adapted o receive at least one

device comprises:

an airborne agent detector means operabile to detect arborme agents in the air, wherelh said
means arg provided with at least one aperiure to the exterior of the device to permit, in use, air
from outside of the device to enter said airbome agent detecior means;

recelving means for recaiving said atleast one container of air treatment agent:

one or more exit orifices in the housing;

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

charactarised in that the method comprises the steps of

the conirol means instructing the emanation means o actuate o cause, in use, the smanation of
a quantity of air freatment agent,

affer the emanation of said quartity of &ir -ifeatma‘r*si agen ’i]thﬂe' co ntmE Means iﬁsr 'oper&bié- te]

prevent the airborne detection means from aperating for & period of baetween 1 secand to 30

.......

to ¥ minutes after emanation, and ideally for substantially 6 minutes {(+/ 1 minute) after

<



CA 02777625 2012-04-13
WO 2011/045620 PCT/GB2010/051733

emanation; by virtue of this arrangement the airbome agent detector will also be conserving

According to a second aspect of the present invention thera is provided therefore a method of
operating a dispensing device for at least ane air treadment agent, the dispensing device
comprising:

a housing having che or more walls fo define an inferior adapted o receive at feast one

removahle container of air treatment agent at least parially thersin: and within said .hir:::'-u;sfng the

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

emanation means adapted, in use, to emanaie the air reatment agent from the device through
one or more exit orifices in the housing;

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

charactetised in that the method comprises the steps of:

the control maans iﬂsﬁf’u@i’ing “{h:;ei-eanf‘taﬁja tion means o actuate o cause, N Use, ihse.- amanation of
a quantity of air treatment agent;

after the emanation of said quantity of air freatment agent the control means is operable 1o ignore
and/or f:iiiisfmfi?&?is-isi.gniaisﬁ from the airbormns agent detector means for a period of hetween 1 second

to 30 minutes after emanation,

Freferably the control means is operable to ignore andior dismiss signals fron the airbarme agent

detector means for between 1 second to 30 minutes after emanation, and more preferably for

vetween 5 seconds to 15 minutes after emanation, and aven more preferably for between 10

after emanation, and ideally for substantially 8 minutes (/1 minute} atter emanation.

i order toraintain andior imiprove the sensitivity of the affborna agent detector means the
cortrol means may be provided with auto-ranging furictonatity whereby said functionality is
operabla o select the correct range of the signals received from the airborne agent detecior in
order fo ensure consistent response is maintained fo further airborne agents whilst the detector

means is already under the influence of praviously existing airbome agent(s) or ather

environmenial factors.
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The method according to either the first or second aspect of the present invention is

emanates further into the surrcunding environment in order to prevent false detections of airbomne

agant by the detector means.

According to a third aspect of the present invention there is provided therefore 2 dispensing

device comprises:

an airbormng agent detector means operabie to detect airbome agents in the air, wherein said
means are provided with at least one aperiure to the exterior of the device to permit, in use, air
from outside of the device to anter said airbome agent detector means;

receiving means for receiving isa';id; atleastone cmfifa}n ar of air reatmant agent;

emanation means adapted, in use, o emanate the air treatment agent from the device through

control means in communication with the emanstion means and i communication with said
airbome agent detector means:

characterised in that ance a quantity of air treatment agent has been emanated from the device,
in uss, the control means prevents the airborne detection means from ape raimgfarapengd aof

between 1 second o 30 minutes afler emanation.

.A.{:,‘G;O'!fdifr?g to a fouth aspect of the present invention there is provided therefore a dispansing

device for at least ong alt reatment agent, the dispensing device comprising:

a housing having one or more walls to define an intarior adapted to receive at least one
remaovable container of air reatment agent at feast partially therein; and within said housing the
device comprises:

an airbarne agent detector means operable i detect arbome agents in the air, wharein said
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;

ong or more exit orifices in the housing;

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

airhome agent detactor means;
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characterised in that once a quaniity of air tfreatment agent has been emanated from the device,

detecior means for a pericd of between 1 second to 30 minutes after emanation.

The housing preferably comprises a bottom wall, a fop wall remote therefrom and one ar more
side walls therebetwean. The one or more side walls preferably conaist of 8 front wall, a rear wall

opposed thereto and a left side wall and a right side wall between sald front and rear walls. Most

arifice(s) is preferably provided in the top wall andfor i the side wall(s} at a position subistantially
adjacent io the top wall. In one most preferred arrangementthe exit orifice(s} is providad in the
sloping top wall such that air treatment agent emanated from the device, in use, is directed in a

generally upward direction or a generally upward and forward direction perpendicular to the sfope

wall preferably located in a part of said front wall thatis closer to the top wall than the bottarm wall
such that air reatment agent emanated from the device, in use, is directed in a generally forward
direction at a height that may be suitable to permit the air treatment agent to be well dispersed in

the surrounding enviranment.

the one or mors exit orifices. lﬂ'.-onepreﬁfé'rred arrangemaent the ai least one apariure may be
located in a housing wall that is substantially perpendicular with the housing wall of the exit
orifice(s). Inan altematively preferred arrangement the at least one aperture may be located in &
sreferably the atleast one aperture is located in the side wall(s) of the housing and, even more

preferably, is located in the rear wall.

Freterably the aifbome agent detector means is substantially compleiely 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 prevented from passing through said one or'more housing walls to be

detectable by the airborne agent detector means.

The housing is preferably provided with a concave recess in a wall thaveof that axtends into the
interior of the housing. The concave recess is preferably sized o receive the airbame agent
detecior means therain. The concave recess may be provided with a cover that is sized to fill the
recess and to substantially follow the shape and/or contour of the side wall, and wherein said

caver comprises the atleast one aperture. In a praferred arrangement the airbome agent

L
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the adjacent side walls to substantiaily completely prevent ingrass of any unwanted materials into
prevent ingress of any unwanted materials into the recess cther than through the aperturais) in

the cover.

as the device may be betlter protected against false detections by said defector means due o the

alr reaiment agent emanated by the device. With many known devices when the air treatmeant

.~

agentis emanated small quantities of the emanated agent are not successfully emanated into the

surrounding environment but instead can get trapped within the device of impinge on the housing
walls to ciculate inside the device and/or fiool inside the device and subsequently evaporate
within the device. Without the isclation of the detecior means the trapped emanated agent is able
o nferfere with, and in some cases completely saturate, the deteclor means such that it is

rengered aimost complately incapable of reading varniations in airbome agents in the environment

profonged exposure, may also lead to problems associated with loss of sensitivity, detector
means contamination, reduction of detector means lifetime and, ultmately. loss of detector

neans functionality.

The airborne agent detector means may be configured to wirelessly communicate with the contral

mzans in order 1o preserve the integrity of the recess against ingress of frapped emanated air
communication bieﬁtween ’the' airborne agent d;eftéschr means angd the control mesa 'rirs*wheréin any
gaps between the conduitand the wire(s) is substantially completely sealed, and preferably

compleisly sealed, to prevent the ingress of rapped emanated air freatment agentinto the

The aperture(s) may be provided with a filler membrane o prevent or substantially prevent

particulate contamination of the airbormie agent detector means whilst allowing gas diffusion

therethrough. The filter membrane may be a plastics material with suitable diffusion properties

such as a polysthiviene membrane,

The device may be providad with a movable closure means which is configured to closa the

apefiura(s) fo the airbome agent detector means to the oulside anvironment shortly before the

device emanates an air reatment agent and, preferably said closure means remains closed for a

O
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keep the aperture(s) closed for a nericd of ime after emanation to alfow the initial high

concantration of air reatment agent surrcunding the device immediately after emanation o

detections of airbome agent by the detecior means. Preferably the closure means closas the
aperture{s} batween 1 to 80 seconds before emanation, and more preferably 1 fo 30 seconds
before emanation, a nd even mate preferably 1:.4o 10 seconds before emanation, Freferably the
ClOSUre MEans maoves away from the aperiure{s) fo pemit air from the surrounding environment
to enter the a'p.-:eertu*re.{zsf}- between 1 second to 30 minutes affer emanation, and more praferabiy &

seconds to 15 minutes after emanation, and even more preferably 10 seconds 10 minutes after

aperiu r‘j'e{s} commurticating with the airbome agent detector means in order to prevent an
smanated air freatment agent from entering the aperture(s) (o falsely trigger the airbome agent
detector means andfor potentially saturate the airbame agent delector means. Preferably the
outwardly extending protriision is provided in the form of a cowt focated above the aperiure(s) the

mefal oxids sensors. The at least one odour sensor means may be combined with one or more

additional sensors from 'tﬁef;ijéisfif'r;}f;: a motion sensor; a person sansor; a f!ighftffs:ensar;;a- sound

I order for any matal oxide semiconductor/metal oxide odour sensar to be operational the sensor
must heat up io an operational temperature o facilitate suitabl v active surface chemistry on said
operation femperatures makes devices contalning stch sensors consumae large amounts of
anargy. ltis a furtherobject of the present invention o improve the energy consumption of
devices containing oxide s*:-e.m'-i-::;::::«hdi.s’%&:’;-tm‘.s“?mietf_fa}is oxide odour sensor{s) and 0 this end the inventors
have realised that it is possible to achieve this aim via pulsing the energy applied i said

sensor(s).

I one preferred arrangement powear is applied o th erseinmr{s} substantially continuously in order

o get the sensor{s) to an operaional temperature o ensurs that said sensor(s) surface chemistry

>
: ‘.'A,_E_
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sensor(s) io keep the sensor(s) ator close fo an operational temperature andior o ensure that

said sensar(s) surface chemistry s suitably aciive to detect airbome agents.

I another preferred embodiment after the power bas been applied to the sensor(s) substantially

surface chemistry is suitably active to detect airbome agants, thereaftar the power is applied
intermittently to the san ¢5r£s) to keep the sensor{s) at an operational temiperature and/or o
snsure that said sensor{s) surface chem isiry is suttably active 1o detect airbome agents such that
the odour sansor may substantially continuously of routinely measure the to quantities of airbame
agents sntering the apertura{s).

in an altermatively ptrefeirr}ei:{ embodiment after -th.éf{:i‘owerh as been applied to the sensor(s)

substantially continuously to get the sensor(s) to an operational tamperature to ensure that said

sensor(s) surface chemistry is suitably active 1o detect airtbome agents, thereafter the power is
applied generally intermittently to the sensor(s) o keep the sensor(s) close {0 an operational

temperature and/or fo ensure that said sensor{s) surface chemistry is sultably active to detect

operation temperature andfor fo ensure that said sansor{s) surface chem istry is suitably active 1o
detectairbome agents, wherein the odour sensor is arranged to cooparate with this application of

power thereto to only measurs the gquaniities of airbome ag_en‘(s-en'ie‘r‘ing' the aperiure{s) when the

sensor(s) is at the operational temperature andior to ensure that said sensor(s) surface chemistry

s suitably active 1o detect arbome agents in the power application cycle.

in & further altematively preferred embodiment after the power has been applied to the sensor(s)

substantially contibuousty o get the sensor{s) to an operational temperature to ensure that said

period of no application of power, wherein the non-application of power is followed by the

application of power substantially continually to get the sensor(s) to an operational temperature to

Qgcl’e[ca nfinues in accordance with the ‘S&ﬁte-p—aittem-"ﬁ‘;mugmu t the operation of the device.

Preferably the once the mefal oxide semiconductnr/metal oxide odour sensor to has been heated

up to an operational temperature the pulses of power may last far a § to 1000ms period with an

off-perind lasting between 0.5 to 10 seconds, and more praferably the pulses of power last foras

to 250ms period with an off-period lasting belween 0.5 to 7.5 seconds, and evan m ore preferably

the pulses of power last for a & to 100ms pericd with an off-periad lasting betwesn 0.5 ta 5.5
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seconds, and most preferably the pulses of pawer lasti for a 5 to 80ms period with an off-period
lasting between 0.5 (0 3.5 seconds, ideally the pulses of power last for sub-srtaﬁti?éfiE'.y"'B'::Sm,si with an

off-period lasting for substantially 2.2 seconds.

n the context of the present invention and for the avoidance of doubt ‘operational emperatneg” is

used in refation to the present invention to relate to the temperatures that the sensor{s} must

to mean the temperature is only permitted to drop below an operation temperature defined by the
duration of time (as defined above) that it would take the device under the application of power 1o
the sensar o heat up fo an operational temperature. The skited person would understand the

doundarias of “close” 1o be based on how th & system had been tuned th@tﬂ"Ehe'Sﬁﬁ-Sﬁrf{é"}' of the

such that a femperature would not be defined as “close to an operational temperatura” if the
sensor was rot capable of reaching an operafional temperature within the opetational boundaries

the device was tuned {o.

Preferably the atleast one airbome agent detector is operable, in use, to datect whether e
currant airborma agent level deviates from a ba ckground airborne agent level detected by more
than a predetermined amount, wherein the background airborne agent level and the current
airbome agent level is caloulated by the device, preferably by the control means.

Preferably, the contrel means are operabie to calculate the current airbome agent level by
caloutating an average of a predetermined number of mostrecent readings of the airbome agent
detector means, and even more preferably two to five of the most recent readings, and most

preferably three of the most recent readings.

The control means may be operable to calculate the deviation of the current airborme agent level
from the background lavel by means of a subtraction of ong fram the other, andfor by reans of a
ratio of one o the ather.

Preferably, the deviation is calcufated by subtracting the background levet from the current
airbome agent fevel and dividing that amount by the.-bza*c;_i{;grotmﬁ laval valus. Th‘e(refsmt'may be

i’l'i.u?‘:t'ipjl.il&d by a constant, for ease af display andior use,

Untike several kriown prior art devices the device of the present invention does not aperate using

a pre-defined value for the background airborne agent level, rather the device of the nresant
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inventon calculates this level and uses this calculated level to control the release of the atleast
‘adapt how it releasss the one or more air reatment agent depanding on the characteristics of the

surrounding environment in which it is usad.

Preferably, the control means are operable to calculate the background airbome agent level by

prefarably by at least 20 seconds.

Once the device is placed into an operational maode, the background airbomne agent level may be
an average of the levels of airborne agent detectad by the device throughout the duration of that
operational made. In this arrangement the device may better 'leam’ the characteristics of iis local
environment and, during use, will be better able to provide for the release of an air reatment
agent(s) whan the current airbome agent level deviates from the background level by morve than

the predetemined amount. If a user wishes to move the device to an alternative location. a user

may be encouraged {o reset the device from the operalional mode, this resetiing of the device

may have the effect of zeroing the average levels of background agent such that the device is
operabie 1o leam’ the characteristics of #s new envivonment when placed back into the
oparational mode by caloulating the average background agentisvel from no existing starting

goint.

o

Preferably, the control means are operabis to calculate the background airbome agent level by
calculating an average of @ predetermined number of some or all of the most recant readings of
the detecior. Praferably 10 fo 10.000 of the most recent rea dings, more praferably 20 to 5,000 of
the mosi recent read ings, and most preferably 50 to 1000 of the most recent readings.

The device may be provided with an initial setting mode wharein whar the device is first powered
up, the control means will automatically calibrate based on the axisting background odour when
the device is first switchad an.

in an alilemative or additional arrangement, the control means are preferably operable o
calciilate the background level based on caleulating a series of averages from roliing windows of

-

measurements from the alrbome agent detectar means. Each rolling window may be an average

1
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windows.

Preterably, the control means are operable o discard the oldest window when a new window
hacomes availabla, preferably taking into account an offset between the current and background

lavels,

Prefecably. the control means are operable to adjust the predetermined level of deviation from the

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

Whete the airborne agent detector mea ns is providad in the form of one or more metal oxide
semiconductor/metal axide odour sensor said sensar(s) may be provided with one or more
resistors in series therewith to ensure a consistent output of signal from the sensor{s} as theyr
resistance changes during their operation in response to their detection of airborne agent.
Preterably the device is provided with batween 3 1o 5 dynamic range resistors withia 1 to 300KQ

range.

The emanation means could be provided by one or more known emanation mechanisms for air
container with a suitable propellant {such as hydrocarbon propellant, compressed gas,
compressed nitrogen, or the like) the emanation mechanism may be the mechanical movement of
the container’'s valve sither by direct contact with tha valve or by movement of the valve actuator:
in this arrangement the con tainer may be a meterad dose serosal to improve the spray
performance and reproducibility thereof. Alternatively the pressurised container could be
sngaged in the device with its valve held open and a slectro-magnetic solenaid is employed to
control the release of the air freatment agent. Other suitable emanation means may include, but
8 not necessariy Hntited to, one or more heaters, one or move nebulisers, one or more piazo-

gleciic emanation means.

The device is preferably provided with one exit orifice per replaceable container of air reatment

......

air treatment agents.
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Preferabiy the container of air treaimant agsnt is teceived entirely within the housing of the

dﬁi\fﬁﬂﬁ‘

The device may he provided with a ussr-conirolled boost mechanism. In use of the device, the
activation of said boost mechanism may substantiaily immediately cause the dispensing of the at

least one air reatment agent.

The airpome agents detected by the airborne agiezni{ detectar means may be com mon housshold

bathroom malodour; tobacco smaoke: pet odowrs: mould andfar mildew; body adour; fish; onions;
O ! | . B,
garbage; fragrance from other products (such as detergents, polishes, clearing products eic). To

faciitate such detection the odour sensor means may be operable to detect atleast some of the

The device of any of the above-mentioned aspects may be P rovided with an indicator wherein

said indicator is operable fo indicals to a usar what function the device is currently performing,

e

The indicator may be operable to provide a visual indication andlor provide an audible indication.

Preferably the indicator is configured to provide a visual indication by emitting light from one or

cufrent function the device is performing. Additionally or alternatively, the one or more light

sources may biink or flash to indicate the current function the device is performing.

Altematively or additionatly, the device may be operable o visually indicate the function currently
baing performed by the device via a screen. The screen may be an LCD screen that is adapted
to provide a message 1o a user, for instance such messages could include “ON", “SENSING”,
“MOTION DETECTED", "RESTING”, “NORMAL MODE", *"DETECTION MODE”, "OFF”,

—

K]

The devica may be power by mains~-supplied electricity and/or be kiattery powerad and/or be

powersd by solar cells located on the device. Most preferably the device is battery powerad.

Any of the features described hersin may be combinsd with any of th'e}afbcwéJa;spét:-t's’iﬁ ANy

combination.
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Rescription of an Embodiment

Embodiments of the invention will now be dessribad, by way of example only, with rafere

the following drawings in which;

ig. 1 fiustrates a cross sectional view of an aulospray device according to the present invention,
mig. < Hustrates a rear elevation of an autospray device according to the present invention.

......

Fig. 3 llustrates a front elevation of & plug-in electrical device according 1o the present invention; '

tig. 4 liustrates a top elevation of the plug-in electrical davice accarding to the present invention:
Fig. § illustrates a cross sectional view of the plug-in electrical device according o the present
invention; and

Fig. 6 ifllustrates a side elevation of a plug-in electrical device according o the present invention;

is provided wilh one or more exit orffices (not shown). The housing is sized to receive a
removable container 3 of air treatment agent theveint. In Fg. 1 the container 2 of air treatment
agentis provided in the form of gn aerosol canister containing air treatment agent under

pressure, the canister sits on receiving means 4 which in this embodiment are provided in the

.....

"~

form of & platform that supports the base of the asrosol. Also Hlustrated in E':g‘ﬂ are the
which is Fig.1 are depicted as a palr of batleries, and these will all be discussed in greal detai

balow.

the first of these positions is Blustrated in Fig.1 in which the arm is in 3 raised position above the

aemsol canister. The aerosol canister has a valve connected 1o an aciuator 10 viz a valve stem
11 therebetwes. In the fi:r'stfpc:}s.itien the arm B is held at least partially above the actuator 10 and
the aerosol valve remains in @ closed position. In the second position of the am 8, the
emanation means 5 causes the am: o move in a su bstantially downward direction lo depress the
actuator 10 foward the valve, the valve stem 11 is depressed and the valve opens to permit air
reatment agent fo exit from the aerosol canister. Preferably the container 3 is a metered dose
aerosol canister which may be advaniageous as a single depression of the spray head will

release a predefined quantity of fluid from the aerosol canister regardless of the duration of time

the actuator is depressed. However, a non-metered dose aerosol may be used in the device 1 as
could a non-pressurised container possessing a pump mechanism o spray the alr treaiment

agent therefrom,
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Alernatively, the emanation means 5 could take the form of a valve system, such as a solenoid
vatve systern (not shown). Such a solenoid valve system may work together with a pressurised
aerosol engaged therewith. Rather than initiate-actuation by movement, the solenoid valve would

he enargised to initiate the release of a quantity of fluid from the asrosol.

Although not illustrated, the device 1 may be provided with means 1o receive atlaast two
separate containers of air reatment agent. In this arrangement the device 1 may be provided

with additional emanation means o cause the emanation of the agent, or a single setof

emanation means & to emanale agent from both containers as directed by the control means 8.

emanation means 5 such thatit is able to communicate therebetween.

The airbome agent detector means 7 is shown to be located within dotted lines, that is because in
Fig.1 the detsctor means 7 is substantially completely isolated from the interior of the housing
such that any fluid presentin the interior of the housing is substantia lly completely pravented from

passing through the housing walls 2 to be detectable by the detector msans 7.

the housing 2 comprises a bottom wall 2, a tap wall 27, a front wall {not shown) and a rear wall
2", The rear wall 2™ is provided with a recess 12 that extends into the interior 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
and/or contour of the exterior-facing rearwall 2™, The cover 13 is provided with at leastone

aperiura 14 to permit air outside of the davice 1 fo enter and its conlent be analysed by the

detector means 7. As shown in Figs. 1& 2, the airbome agent detector means 7 s located within
substantially completely prevent ingress of any unwanted materials into the recess other than

through the aperiure 14 in the cover 13,

The arrangement shown in Figs. 1% 2 illustrates how the airbome agent detector means 7 is
substantially complately isolated from the interior of the housing and this is considered 1o be

advantageous insofar as the device may be betler protected against false detections by said

detector means 7 due 1o the air reaiment agent erronecusty and/or routinely being emanated by
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maans 6, the gap betwaen the conduit 15 and the wire(s) is sealed to preventihe ingress of
trapped emanated air irsatment sgent inlo the recess such as with resin or adhesive or the ke,
Although not Mustrated, the airborne agent deteclor means 7 could wiralassly communicate with
the control means 6 in order to préserve the inte grity of recass against ingress aof air freatment

agent present in the interior of the housing 2.

it can ba seen in Fig.1 that the actuator 10 of the aerosct canister is arranaad to spray air
treatment agent in a forward direction through the frint wall of the housing {(not shown) at an
angle that is generally parallel or at a slightly elevated angle fo the bottom walt 2' of the housing,
typically the device 1 will stand aon & surface with its bottorn wall 27 in coniact with said surface.
This arrangament ensures that the aperture 14 is spaced away from e exit orifice, and in the
arrangement Hustrated the aperture 14 is located in a housing wall thatis z'subssi‘za;n'tjé“a;iii;,f opposie
fo the housing wail of the exit arifice such that air treatment agent ap rayad from the cantainer 2

wili not immediately come into contact with the aperture 14.

Turning now to Figs. 3-6 the device Disa plug-in device intended o connected to a mains
axtend out of the rear side of the device 20. The device 20 is illustrated in Figs. 3 &4 with a
container 22 of volatife liquid air treatment agent engaged therawith, held in place by receiving
means 34. The container 22 has a resenvoir portion 22 in the farm of a glass bottia containing the
awr reatment agent 24 and a wick 25 extending from the resarvelr 23 to above the iop of the
bottie through a seasl (not shown}and into a c;h:im-ney means 26 of the device 20. The wick 25
may be is:ubsia“s‘ﬁiaﬁf}z’ cylindrical and the seal is present to retain the air reaiment agent 24 within
the bottle should the dévice 20 be knocked over andfor inverted when the container 22 is

The device 20 has a housing 27 which partially extends over an uppsr part of the container 22.

The iopoffﬁe‘-ho::;sﬁ':s:iﬁr:@g 27 has a generally circular central exitorifice 28 which is aligned with the

nfended airflow from the chimniey means 28.

The emanation means may be provided in the fonm of at ieast one heater means 28 and/or at

least one electric fan (not shown). The heating means 29 are filustrated as resistors, such as
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positive temperature cosfiicient (PTC) themnistors but said means could be provided by way of @

Although not flustrated, the device 20 may be provided with means 1o receive at leasi two
separate containers of liquid 22, iIn this arrangement the device 20 may be provided with

additional emanation means o cause the emanation of the air freatment agent 24.

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

The aitbome agent detector means 30 is provided in the side wall 27 generally adjacent the

™ of the housing 27 located within dotted lines as said detector means 30 i3
substantially compiletely isolated fromt the interior of the housing such that any fluld presentin the
itterior of the housing is substantially completely prevented from passing through the housing

walls fo be detectable by the detector means 30.

The housing 27 comprises is provided with a recess 31 that extends into the interior of the
housing 27, the recess 31 being concave in shape when the devics is viewed from the angle

tepicted in Fig.8. The recess 31 is sized fo receive the airborne agent detecior means 30

follow the shape and/or contour of the exterior-facing side wall 277, The cover 32 is provided

with at least one aperture 33 to permit air outside of the device 20 to anier and ity content be
recess 31 and the cover 32 s substantially permanently sealed o the adjacent side wall 277 fo
substantially completely prevent ingress of any unwanizsd materials into the recess other than

through the apertire 33 in the cover 32,
As with the armangement shown in Figs. 1 & 2, device 20 s arranged such that the airborme agent

considered to be advantageous insofar as the device may be befler protected againsi false

detections by said detector means 30 due o the air reatment agent etranecusly andfor routinely
being emanated by the device 20 within the interlor of the housing. A small conduit {(not shown)
into the recess is providad to pennita wired communication between the airbome agent detector

meaans 30 and a control means {not shown), the gap between the conduit and the wire(s) is
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could wirelessly commuricate with the cantrol means in order to preserve the integrity of recass

31 against ingress of air reatment agent 24 prasent in the interior of the housing.

Although not illustrated the aperture 33 can be filled with & filter membrane to prevent or

substantially prevent panliculale contamination of the airbome agent detecior means whilst

afowing gas diffusion therethrough. The filter membrans may be a plastics material with suitable

diffusion properties such as a poly eth yigne membrane.

For both devices 1, 20 Hlustrated, the air bormne agent detector means 7, 30 generally comprises
at least one odour sensor means, and preferably one or more metal oxide semiconductor sensors

andfor one or more metal oxide sensors.

The mode of aperation of the devices 1. 20 and the inter-relation of ‘the;mm-ponemg will now be

s¥xplainead.

inorder for any metal oxide semiconductorimetal oxide odour sensor 1o be operational the sensor
must heat up to an operational temperature, typically this temperature is in the order of 300 to
360°C. The devices 1, 20 may be arranged such that their control means allows power to be
applied to the sensor(s) substantially cantinuously in order to get the sensor{s) to an opavational
temperature and thereafter the power is applied ntermittently to the sensor(s) to kesp the
sensor(s) at, or close o, an operational temperature such that the odour sensor may substantially
continuously or routinely measure the to quantities of airbome agents entering the aperture 14,

aperational temperature the pulses of power may last for a 5 to 1000ms perlod with an off-perind

lasting between 0.5 {o 10 seconds, and mare preferably the pulses of power last for a 5 to 250ms
pariod with an off-period lasting between 0.5 fo 7.5 seconds, and even more preferably the pulses
of power last for a 5 to 100ms period with an off-period lasting between 0.5 to 5.5 secands, and
maost preferably the pulses of power last for a 5 to 60ms period with an off-pariod lasting between
0.5 to 7.5 seconds, ideally the pulses of powar fast for substantially 35ms with an aff-period

lasting for substantially 2.2 seconds.

the false wiggering thareof, once a quantity of air reatmentagent has been emanated the control
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emanation to subside as the agent emanates furiner Inta the surrounding environment in order to
prevent false detections of airbome agent by the detector means 7, 30. Preferably the contral
means 5 operable {0 disable the airborne agent detector means 7, 30 from aperating for betwaan
1 second to 30 minutes after emanation, and more preferably 5 seconds 1o 15 minutes after
emanation, and even more prefera biy 10 seconds o 10 minuitss after emanation, and most
preferably 15 seconds to 5 minutes after emanalion, and ide a”;'}, j‘tjrisfui:}:s;ian‘iia?ll:}f 100 saconds
after emanation; by virtue of this arrangement the airborne agent detecior 7, 30 will also be
consarving power consumption which is particufardy useful if the device depiciad in Figs 1 & 2

which may be non-pains electric powered.

In use the control maeans is aranged o analyse signals receivad from the airbome agent detector

means 7, 30 to detect whether the current airbarme agent lavel deviates from a background
airbome agent level and the current airborne agent level is caloulated by said contral means.

The conirol means are operable to caloulate the current aitbome agentleve!l by caloulating an

average of a predetermined number of most recent readings of the airborme agent detector

means 7, 30. Preferably, two to five of the mast recent readings, more preferably three of the

rmost recentreadings.

The control means may be operable to calculate the deviation of the current airborne agent leval
from the background level by means of a subtraction of one from the other, andior by means of 2

ratio of one 1o the other.

Freferably however, the deviation is calculated by subtracting the background level from the

an average of a longer ime peviod than that over which the current airbome agent level is

calculated. To improve the sensitivity the background airborne agent level and the current

airbome agent lave!l are temparally offset; preferably by at least 5 seconds, more preferably by at

feast 10 second, more preferably by atleast 20 seconds.
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Once the device 1, 20 is placed into an operational maode, the background g;’;‘b-c}mg_;agem level
may be an average of the lavels of airborne agent detected by the device throughout the duration
of that operational mode. In this arrangement the device 1, 20 may better Jeary’ the
characteristics of its local environment and, during use, will be belter able to provide for the
release of an afii.'"f:re;aztrnﬁerfsiagem,(s} when the current airbome agent leve! deviates from the

background leval by more than the predetermined amount,

if a user wishes to move the device 1, 20 to an altermnative location, a user may be encouragad o
reset he device from the operational mode, this resetling of the device may have the effect of
zeroing the average levels of background agent such that the device is operable 1o Jearn’ the
characteristics of its new environment when placed back info the operational mode by calculating

the average background agent level from no existing starting point

The control means are operable fo calculale the background airbome agent leval by calcu Jhng

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.

calcuiate the background level based on calculaling a series of averages from rofling windows of
maasurements from the airbome agent detecior means. Bach rolling window may be an average
of hetween two and ten rea di‘ﬂgs ; 'ﬁfeféi‘&ib'!:?' six readings. Preferably, the windows do not overlap.
and 25 minutes, preferably between 15 and 20 minutes. There may be approximately 30 to 50
windows. The control means are oparable to discard the oldest window when a new window
becomes availahls, oreferably taking into account an offset hetween the cumrent and background

lavels,

Praterably, the control means are oparable o adjust the predetermined level of deviation from the
background level thatresults in air treatment agent being released. Tshfe;pﬁredejte minad level nay

be manually adjustable. The devialion may be a positive of negative deviation,

semiconductor/metal oxide odour sensor said sensor{s) may be provided with one or more

resiators in serigs tharewith 1o ensure a consistent output of signal from the sensor{s} as their
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rangs.
The device 1, 20 may be provided with a user-controlled boost mechanism {not shown). I use of
the davice, the activation of said boost mechanism may substantislly immediately cause the

dispensing of the atleast one air reatmentagent

All of the features disclosed in this specification {inchuding any accompanying claims, abstract

and drawings), and/or ali of the steps of any method or process so disclosad, may be combined

in any combination, except combinations where at least some of such features and/or sieps are
mutually exciusive.

Each feature disclosed in this specification (including ary accompanying claims, abstract and

drawings} may be replaced by alternative features serving the same, equivalent or similar
purpose, unless expressly stated otherwise. Thus, unless expressly stated otherwise, each

feature disclosad is ane axanmple only of 8 generic sefies of equivalentor similar features.

axtends to any novel one, or any novel combination, of the features disclosed in this spegification

(ncluding any gccompanying claims, abstract and drawings), or o any novel one, or any novet

b
Koo
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Claims

1. Amethod of operating a dispensing device for at least ane air treatment agent, the
dispensing device comgprising:

a housing having one or more walls to define an interior adapted o receive atlaast one
removabtle container of air realment agent at least partially therein; and within said housing the

ises:

emanation means adapted, in use, o emanate the air reatment agent from the device hrough
one or more exit orffices in the housing;

control means n communication with the emanation means and in communication with said
airbome agent delector means:

characterised in that the miethod comprises the steps of:

the control means instructing the emanation means to actuate 10 cause, in use, the emanation of
a quantity of air reatmentagent;

after the emanation of said quantity of air reaiment agent the control means is operable o
pravent the aitborne detection means from operating for a period of between 1 second to 30

minutes after emanation.

2. Amethod of operating a dispensing device for atleast one air treatment agent, the
dispensing device comprising:

a hausing having one or more walls to define an interior adapted fo receive at least one
removable container of air reatment agent atleast partially thersin; and within said housing the
device comprises:

......

an airborne agent detector means aperable o detect airbomne agents in the air, whersin said
from autside of the device to enter sald sirborms agent detector means;

receiving means for recelving said atleast one containar of air reatment agent;

arborme agent detector means;

IC



CA 02777625 2012-04-13
WO 2011/045620 PCT/GB2010/051733

characterised in that the method comprises e sieps oft

the control means instructing the emanation means 1o actuate to cau se, in use, the emanation of
a guantity of alr reatment agent;

after the emanation of said quartity of air treatment agent the controf means is gparable o ignore
and/or dismiss signals from the airborme agant detector means for a period of between 1 second
to 30 minustes after emanation.

3. Amethod according to claim 1, wherein the controf means is operable io disable the
airbome agent detector maans from operating for between 1 second to 30 minutes after

amanation.

4 A method according to claim 1, wherein the control means is operable to disabie the

airbome agent detector means from operating for substantially 6 minutes (+/- 1 minute} afler

emanation.

Apndhe,

8. A method according to claim 2, wherein the control means is operable to ignore andfor

amanation.

8. Amethod according o claim 2, wherein the control means is operable to ignore andior

after emanation.

F A dispensing device for at least one air treatment agent, the dispensing device
comprising:
a housing having one or more walls to define an intericr adapted to receive at leastone

- . N .

device comprises:

an airborne agent detector means aperabie o detect airbome agents in the air, wherain said
Means are provided with at least one aperture fo the exterior of the device fo permit, in use, air
from outside of the device to enter said airborne agent detector means:

receiving means for receiving said at least one containar of air treatment ageni;

emanation means adapted, in use, to emanale the air treatment agant from the device through

one or more exit orifices i the housmg
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in use, the control means pravents the airbome detection means from operating for a perind of

betveen 1 second to 30 minutes affer emanation.

8. A tlispensing device for atleast one air treatment agent, the dispensing device
comprising:

a housing having one or more walls to define an inlerior adapted 1o receive at least one

means are provided with at least ane aperture to the exterior of the device o permit, in use, air
from outside of the device to enter said airborme agant detector means:

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

emanation means adapted. in use, io emanate the air restment agent from the deviee through

ofie or more exit orifices in {he housing;

atrbome agent detecior means;
characterised in that once a guantity of air treatment agent has bean emanated from the device,

10. A& dispensing device according to any of claims 7-8, wherein the atleast one aperture is
iocated in a housing wall that is substantially perpandicular with a housing wall of the exit

otifice(s).

11, Adispensing device according to any of claims 7-8, wherein the atleast one aperture is

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

12. A dispensing device according o any of claims 7-9, wherain the airborme agent detector

maans.

o
Lod
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13. A dispensing device according o olaim 12, wharein the housing is provided with a

concave recess in a wall thereof that extends into the interior of the housing, said recess being

14, Adispensing device according o claim 13, wherain the concave recass is provided with a

cover that is sized fo filf the recess o and substantially follow the shape andiar contour of the

housing wall, and wherain said cover comprises tha atleast one aperture.

18, A dispansing device ascording to any of claims 7-14, wherain the apeviure{s) are
provided with a filer membrane to prevant or su-bfs-tanjiigaflﬁiy prevent particulate -cmt}azmnatio " of

the airborne agent detector means whilst allowing gas diffusion therethrough.

16, A dispensing device according to any of claims 7-18, wherein the device is provided with
detector means 1o the outside environment shartly before the device emanates an air treatment

agent and remain closed for a period after emanaton has occurred.

7. Adispensing device according to any of claims 7-18, wherein the housing is provided
with an cutwardly extending protrusion adjacent to the aperture(s) communicating with the
airbome agent detector means in order to prevent an emanated air treatment agent from entering
the aperture(s).

18. A dispensing device according to any of claims 7-17, whereln the airborne agent detector

means comprises atleast one odour sensor meansa.

19.  Adispensing device according to claim 18, wherein the odour sensor means comprises

one or more metal oxide semiconductor sensors and/or one of more metal oxide sensors,

20, A dispensing device according to claim 18, wherein the at least one odour sensor means
s combined with one or more additional sensors from the listof a motion sensor; a person
sensor; a light sensor; a sound sensor; & humidity sensor; a smoke sensor; a iemperature

SEN80T.

21. A dispensing device according to claim 19, wharein, in use, energy applied to said metal

oxXide semicanductorimetal oxide adour sensor(s) is pulsed.
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22 A dispensing device according {o claim 18, wherein, in use. power is applisd to the

sensor(s) substantially continuously to gat the sensor(s} to an operational temperature, thersafter
the: power is applisd intermittently to the sensor{s) to keep the sensor(s) at an operational

temparature.

23, A dispensing device according to ofaim 18, wherein, in use, power is applied to the

........

{smparature.

24, Adispensing device accarding to claim 19, wherein, in use, power is applied o the
sensor{s) substantially corntinuously to get the sensor(s) 1o an operational temperature, thereafter

iotlowed by a period of no application of power, wherein the non-application of power is foliowad

by the application of power su bstantially continually to get the sensor(s) o an operational

25, A dispensing device according 1o claim 19, wherein, in use, once the metal oxide

semiconductor/metal oxide odour sensor has been heated up to an operational temperature the
SECONGS.

28. A dispensing device according to claim 19, wherein, in use, onece the metal oxide
senticonductor/metal oxide odour sensor has been heated up to an operational temperature the
puises of power may last fora 5 to 250ms pericd with an off-period lasting between 0.510 7.5
saconds..

27. A dispensing device according to claim 18, wherein, in use, once the metal oxide

sermiconductorimetal oxide odour sensor has besn heated up to an operational temperature the
pulses of power may last for a 5 1o 100ms period with an off-perind lasting between 0.5 to 5.5

28,  Adispensing device according to claim 19, wherain, in use, ance the metal oxide

38CuNgs.
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290 Adispensing device according to any of claims 7-28, whersin, in use, once a quantity of
air reatment agant has bean emanated the control means prevents the airborme detection means

from operating for a period of time.

30, A dispensing davice according to any of claimis 7-29, wherein, in use, the at least one

device.

M. Adispensing device according to claim 30, wherein, in use, the control means are
operable o caloulate the current airtbome agentlevel by caiculating an average of a

predeiermined number of most recent readings of the airbarne agent detector means.

32.  Adispensing device substantially as described herein with refarence to Figures 1 & 2 or

Figures 3 o & of the drawings.
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