1 Vol atile material dispenser and di spensing screen therefor
Field of the Invention 5The present invention relates to a dispenser for
di spensi ngovoi2aise3ie materials, in particular, but not | ipoTiGBtotimo1337
fragrances, insecticides, insect repellents, anti- viral/bacterial,
decongest ant inhal ant, pheronone and ajtractant materials. Background of
the Invention 10 Different types of fragrance di spensers are known. Sone
consist of a piece of material which is inpregnated with volatile scent

chem cal s. Howeveyolatild hatdial gispanbéoshirdispensihg aktegnithenefsle hi gh | evel s of
scent delivery, this reduces as the concentration of scent chemcals in the

mat eri al reduces. Sim |l ar 15di sadvantages exist with gel based air

f reshener gieid 8f i |aYertlsm fragrance material is provided in a gel and
evaporates into the air. In order to overcone such probl ens, dispensers in
which the volatile material is stored in a reservoir and delivered to a

di spensing, material. are known. In 20particul ar, sq.cal " |.n

di spgnsergheoupée i'rI‘Va?Sﬁgf’ r?ll\%@%{ocﬂ dﬁ%gn%grfg){ﬁﬁ%e&%p@ﬁé{%ﬂﬁﬁ%ﬁ%@g!gngned W th
the aid opardiclieat Bdt Wot KinfitedERs FriGERcEY ARSEEicides, iNb&R, repelidiits, @ati- be used
to dispense the fragrance froma reservoir. However, as fragrances

gener al | yvicabgetesial, decpagestant inbalast, pharemrne pagAtHaelagt matenas.ent 25 rates
("high" notes evaporating nore quickly than "bottom' notes), such w cks
general ly become saturated and clogged with the | east volatile "bottom

not es" of Batikgrouad bhthecnaegtidrhe carrier material, so that their
effectiveness is therefore reduced over tine. A fragrance may contain
sevdPal fragrance conponents, solvents and resi dues. The various conponents

provi de thfLORBELLbr F}Egﬂ%{n%feigdif’eéﬂse@%r@ﬂn&ﬂx@ﬁirsgdr?]f@tcgﬂ ist BEY Jiddeof

different volatifities rangin omtop note ottonf'end notes
(1 ow). Himateriatalhich isempoegratedhavith datde Isoentochemoicals. thhowensraakthough

convent | onah AicdERRRaR) BARAS nPlevtlasr SSRRURRLHCNEI SN dopaot es
concentration of scent chemicals in the material reduces. Similar
15 disadvantages exist with gel based air fresheners, in which the fragrance

material is provided in a gel and evaporates into the air.

In order to overcome such problems, dispensers in which the volatile material is
stored in a reservoir and delivered to a dispensing material are known. In
20 particular, so called “plug in” dispensers are available, in which the volatile

material is dispensed with the aid of a heated wick to encourage evaporation.

Also, a wick can be used to dispense the fragrance from a reservoir. However,
as fragrances generally comprise different “notes”, which evaporate at different
25 rates (“high” notes evaporating more quickly than “bottom” notes), such wicks
generally become saturated and clogged with the least volatile “bottom notes” of
the fragrance and the carrier material, so that their effectiveness is therefore
reduced over time. A fragrance may contain several fragrance components,
solvents and residues. The various components provide the character or profile of the
30 fragrance and they have different volatilites ranging from top note (high) to
bottom/end notes (low). Historically perfumers have used bottom notes to sustain

conventional fragrance products over time because the volatile top notes tend not to last.



WD 2012/ 032310PCT/ GB2011/ 001337 2 Sunmmary of the Invention The
present invention seeks to overcone or aneliorate at |east one of the

5di sadvanweges/@b3tbhe prior art. An aspect of the inventcowcRIDWEBs a

di spensi ng screen which conprises a sheet, which is preferably
substantially flat, and has a convol utgd path formed between an application
end at which a volatile material, in general in a liquid 10 carrier, is
applied, and an opposite end, towards which the volatile material flows in
the liquid carrier by capillary action, gravity or a conbination of both,
evapor at i §@masaryt of theWaventienconvol uted path controls the rate at which the
material flows along the sheet. In enbodinents where gravity is used to
propel the flow of material down the sheet, the convoluted path nmay reduce

the 15 PP %g%séﬂtfiﬁgén@n 8&@%2&! &)ér@érﬁge(?}t A8t dtYieUst bheadf fHeOWdOf

the mate Wwh 't sheet . gravity flow renoves the need for en

powes soudisadvamtggespofitheqirioalart. Furt her, application of fresh volatile
material to the top of the sheet in enbodi nents washes any residue from
previously applied materi al down the sheet to reduce clogging and the

consequeni, rﬁ%%gf bPhé TnRGHHLA" FRARRs 3 tispéhshtE8brdeh @hicCEbivpli¥ed i i gat ed
by newy applted carrier liquid and volatile material to "wash" down
al ready agiEetedhichtisemireferabiy substantinlly flabetndchase davobded paihy forpras

material fqr evaporatjon. The, convoluted path increases t af h. gth for
any gi venbél”_?@n n 2Rg a?'o?h%n%ﬁg@f%'%ﬁ Y‘Hgﬁgf%?%" g 'ﬁa@e@eﬁ@r@' %g'ﬁ%gﬂt t han
wouhg ot hefrie s 8s bipghieas iaptean aphoBité 'éhds ttbwatds alhidrealidinetatil® reatedart t he

25sheet can be reduced. These factors may al so serve to reduce cost of

manuf act Ufavsoin theeliqwideaarriguby capdlancaptienorprisigee eombiaten&f both,

near - const ant _evap ' of e.V | tertals I Sist ent
ratios of® at‘?gr% g%gLFISQ/ﬁemegl %Ons)r?ﬂ{t%%%gﬁ\?opgt%h te@ng?tgr?tgwgw&e{rh%ti me.
Ther ef or embfegiabflows alstigeihel $heetand et dipettsouthere graeitt is ukedntot propel
substanti al I?{ change over the |ifetime of the gi}ts(gensgr. In the c%se of an
i nsect i cithe, flowselc Matenl| dawn thensheet the/ ¢pvEBiEE | Path e TE g ERAUSRt tNanD

201%0323%?gr4t%%1f Qpél\ﬁ@%ygpreventing a fully vertical flow of the material down

the sheet. The gravity flow removes the need for end power source to pump
material. Further, application of fresh volatile material to the top of the sheet in
embodiments washes any residue from previously applied material down the
sheet to reduce clogging and the consequent reduction in performance. The
20 sheet is effectively irrigated by newly applied carrier liquid and volatile material
to “wash” down already applied material and keep the sheet clear for carrying
more material for evaporation. The convoluted path increases the path length
for any given size of sheet. The sheet can therefore be made more compact
than would otherwise be possible, and extra structural features to support the
25 sheet can be reduced. These factors may also serve to reduce cost of

manufacture of the sheet.

Such a screen can produce constant or near-constant evaporation of the
volatile material, and also consistent ratios of the different chemicals in the
30 volatile material over time. Therefore the odour intensity, and the particular
scent, do not substantially change over the lifetime of the dispenser. In the

case of an insecticide, insect repellent, anti-viral/bacterial, decongestant



i nhal ant, pheronone or attractant material use, the dispensing is constant,
so the dosage of materials released is also substantially constant. The
sheet is woebheymbkity perneabl e. The sheet nmay be porous a00/GB201W0E3;7

5and/ or the perneability nay be due to formation of perforations, and/or by
provi sion of holes through the sheet. Jhe sheet may be forned of paper or
ot her cellul ose based naterial. \Were holes are fornmed, they nay be
circular, . ar y g i i i i t in
crbodi meni e pBlceeR el iaferl e, ¢, BRpORTnG 1S BERRL 801 D)
Such hol ethendvsagemfinigtetalsaeldasgd iealss substantially ogngthet. convol ut ed path on
the sheet. They may be forned in a herring bone, or isonetric, pattern so
that the extending direction of adjacent holes in the direction between the
first andrpechad: RABRTeAIEN BArhoaBB. THBOGIdR MapHe. dordis! Aid/e Wodehhe
direction between the tirst and second edges. Provision of such holes
exposes t ard/ontthe i pdrmekbtlibe nshebe Hoeveeformatonvef paiferatippssang/os i aces t o
t he at nosphere, d .nmegns that volatile material being carried in the inner
material BOVISIAN QhRQles oaglgg'lee%b% ed to the atnosphere and can evaporate,
whi ch reduces the bl ocking of the central material of the sheet by 20
carrier material applied to the sheet. It also increases the surface

ar ea/ wei ghbe rsheeb mayr be Hornsed of .paper ticothes geliiipss haged Imealgrigk Wheresheet

allows mul tiple sheet ob e 1 h ' [ - | to

i ncrease %‘?\I«ggt%?aﬁe’?@ﬁﬁf;@e &a@)ﬁ%ﬁre‘@f@ﬁﬁﬁ ?gnﬁe&%{ig??\@hggl&%&fhe Si ze
of gbeet aA@r@ds tﬁ?eh@éxggmeig?r}w?(@n;ﬁm@enaﬁran'gre,Wﬁiqgmdyebd d esbpprcr?&;]raftelymunt Ed
conpact. An angul ar, rid-1ike formmay be proyi ded by su 10l es, or by
i mper meabB@ ﬁ%l?’@r gnlzontgl- &Hﬁhh?«'@ﬁtr@abprg‘ﬂ& F’R’\%tr'ﬂg Bieangier &)rw ﬁ@

provi ded | 1 I t ) j eff gché Yh&he/i ges the
sheet int%%&?ﬁagﬂ?ﬁ ﬁ'ﬁ]é Zéhlpigpstﬁr?%éirﬁgﬁ% b’fa\r,]\@rg{lé\(/jeint ?ngéer{r@gnts)&?gegforned
and the vigbatetdie pateni sd that dppl éxtdnding30irestmne ot adjacandf holasdnt thevel s to

the other end. At the other. end, ,the tw reqgion y be joined so that
vol ati | e HERAPNPEMGEN h@nf'f§a%'§4 $55eRd LRAQLQ%Iee %Hg? PAr agi {?)Wl)qsétewﬁ%’?s@ t he
shegk s ie‘PétN/%C’to]Etﬁe%il%%ﬂé’rﬁ“Eeﬁm tHY filsh@naa®oRl ediges! aProlRIdgN oftsw@sil/ or

function as the first sheet. The volatile material "can then travel down the
second sheaes Stposeecthed ntedal nhythal seaiabetwees the twegmais opRosigy have

only one region with diverting neans. Thi be t,e ary to
provide t ?&Jiortbﬁ ?G{H{°§P¥‘6&%qr?ﬂ"2ﬁb%ﬁ‘s?‘h?’f ? ﬁ@“@oﬁﬁﬁ% br?i?i?:f"]gre%eﬁ.'s

Al ter nati gl wnet Raterigheetite BRketlid Ry exposudl o negi Amdsphereband agamect ed
fromthe base of the first to the base of the second, and fromthe top of

}AI he seconevaporatie whigh ceducee thaiblacking of ithe mepiatianaterialod ther sneet by
t tivel. . , _
par ePcul oAt aRteARIREDIET 36 e BéeC T RES e Ags SRGARIRPROSRIGOH 0

t owar ds thatiosfeeand shiwbtor Fadber, tsuch pedrealilityf ofr tHe atiget aillodwatmaillipleeast
part of the sheet into tvvo,gﬁgrti‘ons,, a first gort%ﬁr} of the SB’E&SE

conpri si n¥naske tai berrlaskf mithehelhdnainsguidaces,8Raligh 181 INCIRAsEn Wbvi di ng
a direct gompin caty g,!;@ra [ ' fzet dTesHeRE @REd ehefetyp the
second porti onn%r%atfhggyl rst ﬂgﬂééﬁe'{h?gﬂg I%évsqﬁ%?&e} igéle (%That has reached the
second eckgeping medispenseay inhehishdbadshests iaom noduntéeé dompact.e dye angular,

25 grid-like form may be provided by such holes, or by impermeable material.

In embodiments of the invention, there may be provided impermeable material
on the sheet, which effectively divides the sheet into two regions. In a first
region, the diverting means are formed and the volatile material is applied at
30 one end thereof, and travels to the other end. At the other end, the two regions
may be joined so that volatile material can then travel back up the other region
to where the sheet is joined to a second sheet of the same or similar form



15 The sheet nmay be forned fromwoven fibres, or plastics, such as

pol yester, or cellul ose, for exanple. |nperneable material may be placed on
t he sheetwbaof2apivhe convol uted path. The inperneabl e pegicBe1mmys3ext end
substantially parallel to one another, with adjacent regions extending from
opposi te side 20 edges of the sheet angd each providing a gap between the
opposi ng edge and the inperneable region, the side of the material on which
the gap i t i o} ; Lusit o the
second edauoh N 25168 B APt e YRARDRBIerd 68 e Lalradomne
sexangul asecupghstealtr iThe sedondgsteet atdyyalkerayerthe tivogegidnat edmayadrave f or ned
by the woven materi al. %hﬁ 25, hexagons be repul ar (ﬁ)r irree%ul arft ot her
shaped spRHBONENERIIHE AR FINETREYMBENS o r Y C2C RéhTeREART A5oMRAESSE8C The
spaces ar I i ' T tigelghihef r om one
edge of tﬁgtlgﬁg@tg rté guI?%‘%%ﬂ%tm%ﬁ?hﬁﬁéﬁgépﬁgge?ﬁ?%?'%hp,tmteﬁ]tea %Ige?\qe

mat e6i al . sHaets hay albhave singley cdgiorsiapdtie ¢annestad froem thegeaseodf thedirsheet s

i ded. A i f i he | - i

Pt ovi ded 1o Brdesesd B sphat idndhafine oppL i SedM L idee SHEHIR o

aspect ar@&cpPiPyidiRi & ModepandeterihBVelp- mbltiplecshasts meay deahotiMtedigneent i on,
0

the diverting nmeans may conprise inperneable material either on the surface
of or perfedrindépandently. trheartiauler.ithe iBpermeakaaiemenhmayrdendfiost the may

. | . al . | . b
Formed i it &5 PEgHGE Gip b SeoBhg el on sHgR Lo RUBT AR chs R 4 al The (i n
useyot op lehst hert sheed sheet it (o pesttnshatfirehportioe oflifiei sheet woaiprisingat er i al
may be applied to the sheet using a gel pen or the like, or maay be forned
fromthe tgﬁrr@'Véft'ngi GiEENS ﬁﬁ@e@i‘%ﬁ@”?op?'ﬁﬁﬁeoﬁé%ﬁi sheel Rfevidingh @ d¥eclexanpl e
wat er sol rﬂunlc‘éﬁ%y&?&fm‘?’\ew alﬁexr%lﬁyéfgf GHE ed H@%@%Wh@“@écdﬁd types

of pol yacrylate thickeners. t er nat super gl ue y be used. Adjacent
| i nes maypativerd the Girst adgertoadllows ivdxarialfthahlkeas hesthedathe seopndeadgsstat he 15

sheet, at least half way agross,th heet, to | eave a gap through which the
vol ati | e REHTB/P dhe E%‘FP’T&/BQ\’/%'O'TI%?@%&S‘EGS%' the convol uted or "snaking"
passgge down the sheet. Again, the volatile material may flow across the

sheet by one or both of capillary action and the effect of gravity. The
convol ut etheahéetwoay desformeddfdraorvovsn fresi oy plasticsl sushpasppyestesnor

el ongated_flpw path to allow 2 re tine f t.he t] gl to
evapor at ecq‘”f]g)ﬁ]et & %’f?é@'?]?' TW%D%&}%%{? H‘E;at%@%!n@éﬁé& 8%%%& éériaﬂ?éﬁrrrgbﬁ#e%bl e
el ement s fghhahe RMvERtEPpERL P MRipeimgaliBeregiingr maly extedidieussstantiallyThi s may
join fibres of the sheet together to forma solid barrier that the volatile

mat eri al Resakelnier one cAnatbero with @digcenkiragiens cexteading Bamgraesies sidethe
ey . : . o Camo
The 8haeretideS b e Bhec Sl R BRIINGA dog BERledt 1R OB CdRbr SLOTP

in US 6, GR&,iBpérmeable régdml thg Sidd of thei matsaiaé pnawhiehe¢hg @ap issarmrgeidded, in
which volatile material is contained

. A wick extends substanti al
verti cal I3/tgeRiNG Aewn the sheet ff@%ﬂ%{lﬁst e%% tQ HE%EeHHQS E?@SQSOQ]L he Bﬁéﬁt
relative oy thefdirer ¥Parwb @'nhé}\é/g\?r =S 5%%915@19? ridih Rl Wit
material to the top of the sheet. ternatively, the wick may be fed by the
const ant dendralht hexagdreddessaliatatbdpbges fymmde by uthe woven material. The
25 hexagons may be regular or irregular; other shaped spaces than hexagonal
may be formed, such as octagonal, etc. The spaces are formed so that the
woven material does not run straight from one edge of the sheet to the other,
but the spaces interrupt the woven material. In this way, a convoluted path
between the edges of the sheet is provided.

30



6 conpensated reservoir disclosed in US 7,360,671. The effective constant
hei ght of the bottom of the reservoir when using the dispenser described in
t hese t wowgaoipnsedis provi des a substantially constant flpowgsbe/missvol atile
material to the top of the sheet. 5 The material used for the sheet in the
above patent US 6,631,891 is a polyestgr fibre fabric. Polyester is known
to be a stable material that is not adversely affected by many vol atile

mat et al Sagtalny UMD alpdti thefnveheiés, therd katePRed d SediAUIARRA DY

capi IIary ac and enmanate the fragrance fromits outside 10 surface. Its
char act er nsd:larm siur Paeferabte dehtuess obthe dicst ampegt sre prévidedemtdependent

sui tabl e for use as a W ck because of the sticky nature of the guns and
resi dues $RURS.tend to be left behind by the fragrance. Wen the pol yester
filaments are packed together to forma wick it provides a very good neans
for capillary action. In spite of this, because of the nature of the

f ragbancelnlsembedisreantd ot Mmy Ib\é@rﬁm pthﬁgr@lygm\'ﬂél yMeart ke@ydanifisgse. Thi s

of 1 agr MRererBE molstiel B ALGF D sQadh R e kB 8 E ARGHEIBLY 22"

emanat i ngthecsiRen. fEfk §Rhesh rlhbﬁertatprm;f cbﬁh@n@érvﬁ%nwpélbesf,téawtﬂrmma&énawer cone
the effects of 20 progressive blocking due to the build-up of residues.

Gravity ahbe dapermeabje matedal mawbedfermed imarsgsiesif raspliel dingg F@r@wnmat h
f T
suppl y ot arrvaiei g Bef Lt I8e) b B B Ehect 8 AP loe) DGR T

scraen | Smmrr@tab%mafaﬂa@fndyhﬁe applieaito ﬂﬁb@heephsang lasgéhp@mem)L the likbadr gravity
exerts a greater force on the col um of B%Nﬁ%t dln on 25 the fabric

screen. VH@W%@F@RQJV%HY‘P@?&%P{/SW'@W doip 2 98LREP oI | ed
rate. Th i p screen
to preve‘ralftoﬂ x‘éﬁﬂ)ﬂ SE%(;% thrlggq@@(glgr.n'efﬁ“sg@h%%}? gpﬁ?ﬁt hgm\ggﬁ% ngﬁﬁ{g]eso t hat
t he evapoguwrhj ontypas ef pslylacry@e thitkendrst tmtarnativtehe ssipeegive may e usednect ed
to a sink absor bent nule ich recejve the

sticky Sﬁéﬁgpgﬂég‘eﬁﬁ?y S?d? tﬁHWﬁ l§ eﬁcﬂf% hST’é& %’natyr?&r??sa ance. 7

I'n qpder difpcpeht 1Ry lh%ﬁtwéi?'ét‘?oéyihé)fshé@le tBrIéQ\Fea'éC?aptthto% gheRARBathe t o
weaken the effect of gravity and increase the |ength of the path taken by

t he fragréiatie dosteriahears pwenThighiredicessthe: ernvoluted radj ‘snakipg'opassage

down 1t SIMBIE Sheetougals e e apdeTal R0 I AEfosbdE B8 BYEhs el to°
the sink drobbﬁ‘ﬁr@ft ilfey egdtion” eadf mm@pr@fr@aohy@g%é cdielitedepaihon of

the patent of US 6631891 describes how this can be done by a net hod of
physi cal |Weaengithg afiest et oty iandaaled Pradesan @é@n@te%ﬂewwta tQ @pWr t i ng

B L Tt o T

of the saneams mﬁyecdmpgg@mpennseamﬁfelegnem winito maxynbel fotredd diyameltimig

nmol ecul es and the sumtotal aof their, an posi tion neans . that the
ef fect ofthgragieqg! Pgtkﬁgﬁqty%@ﬂ%@ﬂloﬂ?gﬁf%a h shigstitagsher o fof @) umm

was vert '&ﬁh't}érﬁ% S8 #k vgﬁ‘ﬁlet M’%téi’?&fl%%% nd‘WF&K\ﬁQ@r@sgréﬁ/ ist Min@8red ﬁ@,rneased
pat h | ength, ine together to slowthe flowrate to maximse the
evapor at ifisvicgEpcossy ofhel Snelting/seiterieg. mamvtwanchleyad huging entlasgrr ecd
i nc gaseﬁq t he SI ze pof the device and requires additional manufacturing
stag %F’&/i ously thought that polyester was the only type of
mat eri al that coul d be used due to the snooth surface of each of the
monofi | anents. However the inventor 20 has now found that other types of
mat eri al , THeohestanpy e imsemasaied ipipardispensss R exgnRiasapissieses Way al so
be used. t e r [ k cau st of
be usod. JE% AFERD VIS0 571 Sl ol Ao AR EPbALBECRIRD f
be sit ed valatiteg saterigias lcontdined. mmmkpéuendesubsthngéﬂyyvmeawa(bwnentmeans
froma relatively conpact encl osure.

30 the reservoir. The sheet may be positioned relative to the reservoir to allow

siphonic feeding of the volatile material to the top of the sheet. Alternatively, the

wick may be fed by the constant hydrostatic head provided by the pressure



25 Dense popul ation of the sheet with diverting neans, in enbodinents in
the formof holes, provides a high surface area to volune ratio. Use of a
"herring wonei2/@aibern of holes to produce convol uted patmesesifmoizszhe fl ow
reduces the effect of gravity and sl ows the novenment of the material down
the sheet, so increasing the dwell 30tine of the sheet. WO

2012/ 032310PCT/ GB2011/ 001337 8 The perrreabi lity of the perforated screen

makes it v r, t d
then . perSHRChEY BabiVoi BREERRY BLUY 7, 8eh TR ThES BREGIRD costafif | €0 B0
i s suppliksighi bh the aattant of live trb@emom\when edimatievaispenber describegl of t he
holes in the sheet surface enables fra rancg{ to be I’§| eased f{v%ﬁﬂe

interior HieseeosuBepiserovider & sHPFANIRIY &9a3iaPhiirHg Fean
parti cul aﬁn'aYer%‘l“tcE ﬁ%'t%pfd?“[hé Eh&&si ng insecticides as 10 well as fragrances.

Further, two or screens may be connected in series, for exanple,
ar ousd 3m11 apart to provide a corrpact systemwth a Iarge surface area.
However , {_ mul t

necessary! h‘F’H}?é m{'é@éﬁh&é&@) heaetter ?WW%BL@?’Z%?@ ﬁgﬂ g@notw%ﬁe& he

pur poses f?ére%‘oh@g P%We%téﬁls”@r?cﬁﬁr‘{ ?b 'he2 Bk tAbIRPRIZ% M tRBERS nol bdUSrses) Y
basic, sinple and cost but very inefficient in terns of constant

di spensi n@ﬁeﬁ’ted bygnamc eolatiermaterials mq)lmnmqnlyausﬁmm@mwkmw tf@h%ﬂ%‘hm ng

' onboc Wenta0 2000 RaBRORHE, A et PalEe dFiTh, <RIBS aoe "

bei g perdfarees ehal@wrizbc 8uLFate dmodkire’g oTeakh ol té)‘efﬂamennorm@ded’e a
convol ut ed tpath across the sheet For exanple, the diverting nmeans may

conpri se Sifitableader e asrrﬁeWiﬂﬂabB@aléﬂee@érfhea%ti%snmr@h°ft Htﬁ \Boimag janel
mat eri al t
of f set pa'sr‘égmbtia'ﬁ‘lLS {gag"{’ P\éﬂs}s %ggﬁlt%aé]ngrr]] )&né;?}r)é g&?&% n\é@e@y p’?lyr%:{ 50r heat
\c/i\el di ng Oﬁlatri?ee\tm][rer}iagkedftogbmahedbrmr@@wslc liteprovices @@/eqegdom:means
i spensi ng neans for dispensing volatile materials, for
fragr ance®r iGRRER{Y @ctier. ihseHe ?e@‘@ I%@ﬁ%’sﬁn?{ R& NatYrBaek ﬁ}qngqagrance
15 material it may become progressively blocked during use. This may possibly

affect its performance as a means of transport and emanation of fragrance.

The invention may use a woven polyester fabric material as an emanating screen
fed from the top of the screen with fragrance to overcome the effects of
20 progressive blocking due to the build-up of residues. Gravity and capillary forces
combine to charge the fabric screen with fragrance. The principle driving the
system is é siphon. The reservoir supply side of the siphon is held at a constant
level while the emanating screen is the other arm of the siphon. The siphon is
biased so that gravity exerts a greater force on the column of liquid residing on
25 the fabric screen. The fragrance continuously flows down the screen at a
controlled rate. The solvents in the fragrance irrigate the supply wick and the
screen to prevent the build-up of residues. This maintains the performance so
that the evaporation rate is linear. The bottom of the screen may be connected to
a sink (e.g. absorbent granules or porous plastics) which receive the sticky

30 residues that are washed down by bottom notes of the fragrance.



decongestant inhal ant, pheronone and attractant materials. Al so by
perforating 30the sheet materials, it is a sinpler, conpact and | ow cost

al ternatiwe 20/i3bmost ructural |y supported fabric systempasamB2n/ o837

6, 631, 891. WO 2012/ 032310PCT/ GB2011/ 001337 9 As descri bed above, the main
(emanating) surfaces of the sheet are provided by a dispersal sheet that is
densely populated with holes in a regular herring bone pattern. The sheet

Ty Ori ekl BREREE: BARCGut &) HedreiRE e f I0RbGefVorf PREBKERMES T ©;

The thick SCreen may vary accordin ch nateri al

i s used, Bff€ctdhf geavirand iticebade theength pf #sd path thken dyithadregrdnceldovetr een i s
heavily popul ated with holes cut fromits surfz%ce so that the_vo]une of the
f

material 1he §e@ent yThigdscerl.thathihe merjodlysot e rfradiangr omsesdPigo as a

result ex - i e 14 SinkO0 t he
pur pose. of " HEIAIH, forlen pthef el ALEH ral Sl oIk the Sink OBTRuSk

di spér sal cettaintarhbant iss réyuiteldy top ramelatol thes sink Hat keapy thed sgleendiras drobance,
convection currents, dr hts and ople traffi will pronppe extra
evapor at | gﬁcqrﬁ'”ﬂéﬁqggtege%g é@fe&‘ﬁ% Ogﬁ'tﬁﬁ’i’é?nwaf_{ Lé$ %@5}' 6%1 gesqr S(ﬂo"‘éﬁ%ve n
material gachheadofe WX aNGHetiRid B ThysRENY Behblinghthlr saredRsinla Grijared ut ed
pat h between the opposi ng edges of "the 'sheet, "and functions in a simlar

way to thenandesardupdoa sbppertingftame. Haisdncrebsespths patbslengthesovihet e or m t he
di verting, means and the caonvol.uted path.. illary. an Vi forces

conbi ne tlécblﬂah%rpg%t %83d§uﬁ}1’8r &Ps%%\‘%a‘?roé' Wi:a m aém%yg?g{%e&@ie rrgor e
dompant @gapgdigteCaPof tharserédi Crhedirad ahed eScaffiguiéd #ie ebnisiorRieshdivafied.
Gravity acts vertically dowwards on each nolecule of liquid in a colum,

si ngul ar | polasylesoandthe swnyiotarpbtheiroangular dispesitign means thathereffges ol i gned
guan ver ; ;
sur 1 or erd RS Bebat Lodids I AYR WOBGCHE T ol ] Wil el

si ngl e nodigpoded. oMhe hitve ceftarts, Winidakanbe r grianiy bame inetdased/ pattanegndthy nesh
fabric is convol UteEthAs i t traE/eIs fromthe top to theﬁtt),ottom of the
screen al eAgbingdogstier & slv thatlew rateto enaximise dhe evgperai¥e PR3 R act val

veryscal {nanghbepf I-Fokl?ev%?,rﬁﬁfﬁ aBQﬁ% EE@BHriﬁ&rbﬁ%@ﬂi@&&teyof?tﬁé@év% shd ectly

proportional to the surface area of the or each screen.
requires additional manufacturing stages.

It was previously thought that polyester was the only type of material that could be
used due to the smooth surface of each of the monofilaments. However the inventor
20 has now found that other types of material, for example, absorbent papers/cards and
porous plastics may also be used. The absorbent paper screens are highly
permeable because most of the surface is cut away. This allows the possibility of
several screens to be sited alongside each other. This provides a highly evaporative
means from a relatively compact enclosure.
25
Dense population of the sheet with diverting means, in embodiments in the form of
holes, provides a high surface area to volume ratio. Use of a 'herring bone' pattern
of holes to produce convoluted pathways for the flow reduces the effect of gravity
and slows the movement of the material down the sheet, so increasing the dwell

30 time of the sheet.



10 The other effect is gravity, acting on each liquid nolecule singularly
and the whole colum collectively. Mdst of the path taken by the liquid

col um i swoizspasexioat an angle (inclined plane) to the vemtdBai1/007337s sl ows
down the effect of gravity acting on the colum of liquid. The perforations
in the surface of the sheet nmakes it 5 highly perneable and therefore very
sensitive to any small novenent of surt oundi ng air. Further, in the case of

. opposT PRPRGEREDI N o1 18 PERBIT SereRR BPVGE toRR0Ye [ MRV I B Che
sheet . | ”sd’@lﬁ]ééi @gﬂr)ﬂ"fstin hd fhchd 4H28T wheR'SA QRrsdnNfovBaaRsr ahe dispatisender i n one

di recti on, e squashed perpendicular to that 10 direction.

Thus, theexdowlee of convol ution of the woven fibres fromthe opposing edges
is reduced. Even if the sheet is not squashed by the applied tension in a
di rection perpendicular thereto, the portions of the woven material that

formst he phlegqabi 65crahSiene stibsliiedWith #agiante bYTthey eohidlated Wwathwie Thede
closer to vertical, and gravity will therefore pull the volatile paterial

: g
down t he aiing ofrtbe dolesi inithg shedt sufaceenables frageancsdo hegklepsed fMeeutiee t o
air, due tp the hi I e area of the strands relative to the surface
area of t'H%”%@’é sgﬁhéﬁa&/@?e solid. The strands nmay be fine polyester
nonofi |l aments, which may be woven into the screen. The nmaterial nay be self

irrigating. 20lt can al so be seen that thley convol ut e% g.ath i nfluences the
f r agr ancelheaeantinypus @/apREting Meags ihpalieHialysutablg fer reigasing NserY B the

emagat i “&%ﬁ?ﬁ%%@&.t FaMRel WG of tREk i Redr@in&y btﬁgtfbnﬁééts@nh tseM&y dsr t he

bottom orces conbine with gravity i'nm helping to distribute the
f r agr anc eexaniflerambynda@mosaspdrhis grevitie matompast systernswitiua fasge surfacgyaream

enpl oyi ng two screens e 25 connected in such way as_to forma
conveyor IBeVeves fef '@ﬂh"yg&g@ﬁﬁéﬁ'aﬁ@ r‘ELﬁtﬁ)ﬁ? g%legf?sd'ﬁ’@&nogtﬁ%n%c@ls?%% of the first
screen may be connected to the bottom of the second screen. In such an

arrangenment the flows on each screen would be opposite (one upwards and one
downwar dsPapeTHeelkitosepis used inethedftagranrs indestel 954 iPHEPOSED &F &9{'.)[&9 agd ch may

include a reservoifr for storing the.volatile 3 {erl WEn) S

di spensedeSaNalr Ad.disPgRsing, m a::‘gfsu é&aéésg% %J@Eepg(ﬁa glrw(\)/%% ngt tvhgjt t he
lateral ggmses it REmMS Coresdhstn idipehsiag gt iieancehwhén sk emgloged dmc edges,
are joined to one another along at |least a portion of their length. 11 The

di spensi mepneeitiopal digigngied Wilint ed around the reservoir. A wick may be

provi ded, extending fromthe reservoir to the dispensing screen and in
fluid communi cation at or adjacent to the top of the dispensing screen to
suppl y 5SvAathsattidne pampdre habotdue pistic shiddtehaad bearl fpund toevark @eembegimestsar apped
into a cylinder. The arrangenent of the sheet nay ot herw, se be as described
above, A efyhe h@ﬁ?@d’l‘ve‘(’ﬁ'o%t"ﬁ'@r“ mE“?'g"squY ﬁ‘@(ﬂiﬁa%@' pergraiRd PhAIRY &Hﬁrri cal or

I ongi t udi falrirytheathBfd&d foT1eide ¥ 8bhdiAtd PathBcross the sheet. For example,
the diverting means may comprise at least one impermeable element across
which the volatile material cannot flow. The diverting means may comprise a
plurality of offset parallel elements. The element(s) may be formed by melting

25 or heat welding of the material of the sheet.

The screen can be used as a dispensing means for dispensing volatile materials, for
example fragrances, insecticides, insect repellents, anti-viral/bacterial,
decongestant inhalant, pheromone and attractant materials. Also by perforating
30 the sheet materials, it is a simpler, compact and low-cost alternative to the

structurally supported fabric system used in US 6,631,891.



10 use, allows a reservoir, which is provided to store the volatile

material to be dispensed, to be placed inside the cylinder, which provides
a conpactwendi2af3tiiei ent design. The open nature (hol es) pofr/dBre1swimsen al | ow
the reservoir inside to be viewed. 15According to a second aspect of the
invention, there is provided a dispenéing apparatus for dispensing volatile
mat eri al s by evaporation. The apparatus may conprise a sink for catching

latile material that h t d_af i cation t o di i
Teans. | THE dReaRbRhpOPYR BV ET AR Ch U A R (B Shek e ot b AP ™! 1O
mater i al -disﬁé?sail@ﬁé’étgﬁé\tis Ay BbpiEtéd Wthi bidsie of egUIOherAy pbspiton

granul es or porous astic. Is way, volatile material and carrier
mat eri al , Thegsticst may el ipade fomdbsoent paperaiigif card e i ROHR PKSIF-et ai ned

even if the grientation pf th ink i L Pref ar : i i s not
directly ﬂ@u@'ﬁ’:"ﬂﬁsst éﬁﬁicg%&%?ﬁéeﬁ%ﬁ%’, gﬁgg%?@gttﬁﬁﬁgﬁggﬁﬁs §rrJas‘?.t%r i al

ef fegti vely muekicam bfsors@s plastic. The uifate efitle wolean is keavily poputated iwitbugh t he
di spensing means to the sink 25 nore qui ckl than_EesireF, or 3ﬁcing t he
dwel | ti rmolasncut fomiits geragensp Hghihe YQJu'aesqw%/q gatelg ﬁtgrsﬁytfﬁaﬂcﬂz Ped. The

di spensi r}%d@%gi]i%%riﬂ%%ogﬁngaaﬁ& re%hR%§>dé%§§norebf YLriRe RGO raIgtvet ed i nto

a donesti alr=conditioning or air-circulation unit for

exanpl e. t3@dheiumienfor typunsoger of evdpstaiing thbérapmpeeof a di spenser, as a cavity
that may be encl osed and may be sealed with a cover that has a small

opening to receive the drain in the form for exanple, of a 3nm porous rod.

The,gavi t%ec%ﬁulﬁi‘sta}%rférate\é%i%&@élos%éﬂ%%/ KGGAP beirRGRS §o WRatsdnykslightd it may
th ap ar

be ?llled Wi orous gran material, crystals, cellulosic, or porous
pl asti ¢ whétarbande! lcomechin eursnts sdrangtte @nd| peoplenirafiie ety avil. Premoened@ nent s,
the top of the'sc{osﬁa&ttbs su'%glied wi,t h fragrance fromthe w ck through
maki ng cdiveReRtion efigeieRes &Y. This nay be squeezable to 5 absorb
fragrance that can used to prine the top of the screen so it can be

establ i shed nmore quickly than by capillary action alone.. A seal i.s renoved
from t he Allerraively,afsetofie waven sewtenghsuchas apexangdar m@%%&%&@“@g.pw@%i nk may
col | ect the residue i i i i 10
mat &7 al .aWVQF‘%\#@EB%egﬂré%%pé%ﬁge%\ggﬁéﬁaeﬁ’%ﬂ ree 2'15§|P ce)d;?lghgljgrs t hus
provi di ngyay thitRatdlesadbied bol@ sSugred fratariahaenmrises heles mhiphdomethewdirertinge
lifetime of the ogtr oduct. The reservoir houses the constant |evel neans
descri bedngana@mdihgsonvoited\pdtth may be a tube encl osing the supply wick.
When the reservoir is exhausted the sink nay have absorbed the washed down

residues including 15 lower volatile conponents of the liquid. Replacing
the fragr@apitaryemergraiity foocks eombinedogetiet tecloadithe dispetsal sheet. GsaYitt i ng at
maxi mum ef fi ci ency. The perforated di spersal screen d u nor mal
T s oreL Spali A o s oS R Dh ‘o etdiess
rrigatid c%fméé“@aaé&.t eShavitlsct§ vBKicamddbRAaRANRI 6n 880 Ividouteredinsd m si ngl e
unit, which can be replaced in one action. 20 In alternative enbodi nents, a
si nk may aatoluren psinguibheky, andrcalieatinghy Thereiorgo & sipiEhé RFBMAYE WY i er
material Qqr terjal, to be dis a e e;f SEFfRRe before
evapor atiéﬂ'g.”e n'§ g@lycgg@fest m&@gg@dgéﬁt ﬁé\%ﬁe@qgr\s/o(?er'gt ; i(f:%steﬁgl gllg t he
carrier nRigdiesttini@forkeapbraibged with its base close to the base of the

25
It can be seen that the path taken by a single molecule on the screen with a
herring bone pattern/sexangular mesh fabric is convoluted. As it travels from the
top to the bottom of the screen along the 'convoluted path', the distance is
greater than the actual vertical length of the screen. The evaporating capacity

30 may be directly proportional to the surface area of the or each screen.



25di spenser. The base of the dispenser may wholly or partly correspond to
the reservoir. In this way, the nmaterial to be di spensed can be stored as

| ow as poweibixm323ini s creates a stabl e di spensing devi cecnidBroa/doosser
centre of gravity. 30 WD 2012/ 032310PCT/ GB2011/ 001337 13 This will allow a
user to determ ne when the materi al q be di spensed has been used up.
Preferably, the volunme of the reservoi Plis greater than the vol une of

terial 5b d d h f th
fovi o i sT6e Bies chvars Sraviy oo aing.on enel foulf s Eaiay Aptithe iR Lo ow
a level aéolv}ﬂinc&lFeEtl@9 A8t BPEheoﬁaﬂw%kéﬁWrtH@'Ifqmd:%luﬁi?ﬁ@&@pbéedmv be

bel ow t he | evel device for feed mg hé material to be dispensed such
as a wi ckantangle ﬂBClﬂ'@dl plangk ta thpeartioakrThia Glopvse dewaetheeffenh ftaravty

i spenser i Rl ol FAAoihe Mot F s REEAIT R TRy ©
enbodi mengighyf pémeéméeaﬁd qneﬂ&orlaetv@ry agneiivedigreiys safallt heovemeat bpn wi | |

now be described, purely by vva% exanple, with reference to the
acconpany$YfEPunding ags Furthernndhe case of a woygrlt materia|sushAssAseXaIUIARt er i al

for d'Sper%gﬁq?l#?é'ltﬁg?&%ngﬁ aﬁghe@téfﬂgbgh&lﬁg GRS @h 2ffREEH e“g%&e fa first

enbodi nent nvention; ure ows”~ a accordi ng
to a nodifrawestdf ahe diuidnen fthe sheenbdmlpaﬁmwamf withéhigmeretension, tlﬁSEpgwse 2b

shows a sheet of terial according to a further nodificat he first
embodi men@reostretaeq iy ORe; ¢rection, and tend To be squashed ;I)erlpendfcu%r?o that ''"®

10 direction. Thus, the degree of convolution of the woven fibres from the opposing
edges is reduced. Even if the sheet is not squashed by the applied tension in a
direction perpendicular thereto, the portions of the woven material that form the
sides which are neither horizontal nor vertical will be made closer to vertical,
and gravity will therefore pull the volatile material down the sheet more quickly.

15 The material can be highly permeable to air, due to the high surface area of the
strands relative to the surface area of the sheet if it were solid. The strands
may be fine polyester monofilaments, which may be woven into the screen.

The material may be self irrigating.

20 It can also be seen that the convoluted path influences the fragrance material
to encircle each and every hole in the surface of the emanating screen when
travelling from the top of the screen towards the bottom. Capillary forces
combine with gravity in helping to distribute the fragrance uniformly across the
perforated screen’s surface. A system employing two screens may be

25 connected in such a way as to form a conveyor belt system for emanating the
fragrance. The bottom of the first screen may be connected to the bottom of the
second screen. In such an arrangement the flows on each screen would be
opposite (one upwards and one downwards). The screen may be mounted in a
dispensing apparatus, which may include a reservoir for storing the volatile

30 material before it is dispensed. The screen of the apparatus may be wrapped
around so that the lateral edges of the screen, extending between the first and

second edges, are joined to one another along at least a portion of their length.



Figure 3 shows a di spenser incorporating a sheet of material according to
the first enbodinent; 30 WD 2012/ 032310PCT/ GB2011/001337 14 Figure 5 shows
a sheet olomatxanpeab according to the second enbodi nent eCTidB20imeessyi on;
Figure 6 shows a variant of the second enbodi nrent of the invention; Figure
7 shows a perspective view of the varijgnt of Figure 6: Figure 8 is a graph
showi ng the constant rate of evaporation of volatile material froma sheet
according to the second enbodi nent in a dispenser; Figures 9 and 10 show a
further enbodi ment of the invention; and figures 11 and 12 show a yet
further efhedispensingf sdreen inmaebeimauntedgaroend. tisd oseereoidi Fpeicki mgy e een 10

according to, a first enbqdi t of th 5.i ti , | di ‘ b
v apor at L BRoVIdEgh ARENTRATET dhe BSBMOR 1S BRpenSRECPTEBRATL AL fad 7

substanti g} )hu{qm#c%ttioﬁh?teébégbaﬁfenfr% Efﬁ%%p.&“ﬁe%i‘éséﬁéiﬁg JERadrs t8Qupptyred in

t he plane of the shee erein the diverting neans 30 forma m™ni num
pat h5l engtdiaiile nmateripl theestof t he sheet 20 between at | east a portion of a
first edge 40 and an opposi ng second edge 50 of the sheet, which m ninmum
20path length is |Ionger than the di stance between the first and second

edges 40, ARdmatively NhePsRSR hag BeOA MY intd@ &jlinelet.i MhenB@asgsfent ef f or med
as elongated holes 30 with rounded, or semcircular ends, the el ongated

di r ect i onthefsheiet ehayetherwissdie as descabed abeve.t Recylingfinalodr ether siesad 20.

Adj acent rows,of hol es 30 i : . t ; e first
edge 40 tl889 hgé)%%%'o\ﬂﬁh é%%gﬁ&‘%i@%%ﬁ&&gﬂuﬁlg?}?ﬁ%qéo%%egf{éﬁ%f\ﬁéﬁ@%y Ia?tb'dj acent
hol g 30 euxerdiRws 8 reBendir! atlidiois brovididd¢o fstaret thedgsiatile mbterisb o edge,
so that no straidght line of material is formed between the first 40, and
second 50diseersed, ta beiplaces, Inside thaaylindelgwhish PIOVIISH A iCOBRAS @l and
carrier t ilyng:. fro h i r d 0 d be
greater t%@%@ﬂ]ggg‘g& anmgtg §%%¢Nenza?1u%hgﬁlégsép%&gﬁﬁegg%\gqgg %385‘5&;

inside to be viewed.

15 According to a second aspect of the invention, there is provided a dispensing
apparatus for dispensing volatile materials by evaporation. The apparatus may
comprise a sink for catching volatile material that has not evaporated after
application to dispensing means. The sink may include absorbent material to
retain the volatile material. The absorbent material may be in the form of

20 absorbent granules or porous plastic. In this way, volatile material and carrier
material, again usually liquid, that is caught in the sink can be retained even if
the orientation of the sink is changed. Preferably the sink is not directly touching
the dispensing means, to avoid the absorbent material effectively sucking the
carrier material and volatile material through the dispensing means to the sink

25 more quickly than desired, so reducing the dwell time on the dispensing means
to a shorter duration than desired. The dispensing apparatus may be a stand
alone unit, or may be incorporated into a domestic or commercial air-

conditioning or air-circulation unit for example.

30 The sink may be provided in the base of a dispenser, as a cavity that may be
enclosed and may be sealed with a cover that has a small opening to receive
the drain in the form, for example, of a 3mm porous rod. The cavity can act as a



WO 2012/ 032310PCT/ GB2011/ 001337 15 In use, the sheet is nounted vertically
with the first edge 40 substantially vertically above the second edge 50.
On the fiwetoedges1d0 is provided a receiving area 60 forcrasBouvicgsvol atil e
material and carrier material thereon. In 5 order to prevent the volatile
material fromtravelling straight dovvg t he side edges and thereby not
follow ng a convol uted path, inpernea fe material 70 is pl aced on the sheet

20 from edge haql.es 30a, .which, are circul ar, rat . | o d to

t heir pos?'gll‘ éﬁadb”ﬁw Q%QM\‘Q%WB{‘ SHOrq4s qrﬁpglﬂéﬁ%hgf, ?ﬁgs,t%l& Q?'ﬂ"g&%a?@ri al
cannot ”&Yr?hst pré%ﬁehwm | e rEBIDE eeRBERY irpbterial fromf aneedrdin. trhvel
around the 10 circul ar hol es 30a when travelli n(ﬂh{fjromthe first edge 40 to

t he seconembddimats, teetap bethef sareendsi suppligd vithmbieaganag frgm e Witk ace of

t he sheet  ,at variqQus points t. r even e )i qu V] | fect
route verlfyough i CQQEQ??ﬂ'ﬁ’egofefﬁﬁéaélge%%é' #@S Hn%g}r) Ergsac{)qé%z?rg e{rol al 70
| npr ggnat sskdrh ftdfranbe that2barmlused toopiirestheewpant tal sereeposs it oat e sheet
20. 15 The sheet 1n the present enbodinent is forned of . gg{gr.q}f}% t he
'ﬁg PYed KO

present essfablishestmotehauipkpdhan by Sepiae agtiondene: Aosed Yose. The
paper is tﬂFé%égggm%ébiEgg?é}ggg%ﬂlc h?)e‘ij%&g,a{éa__reduce the volune of the

fragrance so tha maxli m ses the surface area to
vol une of the 20 liquid contained inside the fibrous paper nmaterial.

Anot her reason for usjng a thin material, i en the di spensin stemis

first actTRafEl M8y C@U)‘?Fgé'&@ reRjdyerecairs rbé/n@‘@\_,}g%s f’ﬂ'@ﬁ'Fo‘_iP '_?O'?%g Qﬁébet), t he
SVSHﬁm OBh R YTWLS' 'apbwedtrfél“sﬁﬁef JQYbé eslibdthAtallyes&el bfluediduesbenbsor bed
by the sheet. As the Tragrance | oads onto the sheet fragrance is rel eased.
| nst ead ofropilieg A lingeorweeighblasst perfermanceapt thepfpgranasdovamibe Iifetifieng bone

design is t used for aesthetic,reas r LS | ow t he
rate ot TOREAIORUGhI A ISeranL e e e R Ak i 0

suf fi ci ent 35857 11\QRichRRAy BE d idel $rB6aNG eharupplyakick Vherptieatesefvaim i t s
surface. The pattern 30can achieve this slowing effect in two entjrely

di f f er entisvexpaustesDtin $mkoB23 topETalErbad tsowashed down residues including

15 lower volatile components of the liquid. Replacing the fragrance reservoir module
may allow the unit to continue operating at maximum efficiency. The perforated
dispersal screen would not under normal circumstances require replacing due
to the siphon-driven constant irrigation of the system. The sink and reservoir
may be formed as a single unit, which can be replaced in one action.

20
in alternative embodiments, a sink may not be provided, for example where no
residue from the carrier material or material to be dispensed reaches the base
of the screen before evaporating. In this case, the base of the reservoir which
holds the carrier material may be arranged with its base close to the base of the

25 dispenser.

The base of the dispenser may wholly or partly correspond to the reservoir.  In

this way, the material to be dispensed can be stored as low as possible. This

creates a stable dispensing device with a lower centre of gravity.
30

The reservoir formed in this way may be replaceable. The reservoir formed in

this way may be made from a transparent material such as UV screened plastic.



Firstly, the convoluted path taken by the liquid in this enbodi nent is over
1.75 times further than the vertical path fromtop to bottom of the sheet
20. Thi s we 2d1p3kxa0t he hol es 30 renoved fromits surfacecrGEba/doossm of a
herring bone pattern. Having further to travel the liquid has nore tinme to
evaporate for a given rate of 5fl ow §?condly, the structure of the paper
sheet 20 around the holes 30 provides the only path for the liquid to

60" dogr colMsaPl Ao FREHR. SRiniRE i el FRlAG! Rpor Risrsi e fert] o CFes

si ngul ar | ysedngp.col | ectively are capillary action and gravity. Capillary
action is the main force when initial charging of the fluid circuit takes
pl ace. Once the sheet 20 is charged with the material, then gravity becones

the stron L nf | T 0, 3 i t he
ef fect of ﬁge?%@?r{/ tﬁ%gﬁﬁ%eegﬁh%ﬁ%?wgﬁg ﬁgfééttghg{%rf Q‘\% \?ﬂ?@bi fanrﬁ%ﬁi lég ower

t hansi t V\@ellddsﬁwsbﬁfsiupﬁ%ed ?\]{iftﬁthei?@elri/mig \mrthisgaay,yif tlmelelvimgisrtimmmhl engt h
and the weakening of the effect of gravit rk in c ination toget her.
This pr ov‘i’Y%soﬂTB?g $iqq, {ge trﬁsgv%ﬁgﬁggeﬁﬁgb\‘f\’%t tP@OWr%E‘i}ﬁ' ,a?Mn'a%fti M all ows

the | overhobtdf!thé ¥e SETBR N Y exaiplé X had belBIbRMhBAERS of & dblAge for

20f ragrance) passage to the sink to irrigate the substrates, preventing a
bui | d- up fekdigi thkymatesiatiteebeidispansefl suchsasnd Witke wWigaethe dgvigg 5 tiRpethows a
variation of the first enbodinent, which is simlar to that shown in Figure
1, so tha?¥®nly differences in this variant will be described 25 herein.
In 4his variant, the sheet 20 is divided into two regions 82, 84 by an

i npermeabl e el enent 80 extending fromthe first edge 40 towards the second
edge 50 tDhelishiegt orsheets of embedimantuitof| thgsinveatian gnay pe 4pRE@S2tN8 nto two

Phe 1 or mFPeitd aleERlsiR s den Retdela SR oL Eb R et U hi g a i rect

30 conmuni cation channel from a conmunicating regi on 86 near the second

edge 50 to the second region 88 of the first edge 40 to allow material that
has reachdetailed descsiptianigtembadimants of the, Vs?églﬂm region of the first
edgq5 17

Detailed embodiments of the invention will now be described, purely by way of

example, with reference to the accompanying drawings, in which:

Figure 1 shows a sheet of material for dispensing, by evaporation, a volatile

20 material, according to a first embodiment of the invention;

Figure 2a shows a sheet of material according to a modification of the first

embodiment of the invention;

25 Figure 2b shows a sheet of material according to a further modification of the

first embodiment of the invention;

Figure 3 shows a dispenser incorporating a sheet of material according to the
first embodiment;

30
Figure 4 shows a sheet according to a second embodiment of the invention;



The connection points at the top of the sheet are marked in the figure with
arrows that indicate the direction of the flow of the liquid. It can be
seen t hatwoheizmse3obody is supplied with Iiquid from onecefGR20e/m033nect i on
points 60 for it to flow 5down the sheet 20. Conversely the other
connection point 88 receives liquid (\{ha the channel), from bottom of sheet
20. It can be seen that several sheets may be connected in series. By

providing.a fupther simlagr . | £ ieal axis,
Phe  sheetoHis 158045 % hracy A0 EpEARERU T B P Sekha Kb PeEOL HED, 2
that the jhiewigH |iquid always passes downwards any number in the series of
sheets. This feature nmade possi ble through the perneability of the

emanati ng system - provided by the holes 30 - can produce a hi gher out put

emanati | _ roduce
osi gn. Ay SERAR R AR P oo NRRRRen B RO G meent

sheegs 20 to keep thema small distance apart from each other. The spacers
may be of _two tyBes of materjals: a? or bent a?g. non-absorbent. In this way,
if so deshiguee Lahewam pareRevVREWOf WA@Y FPUC S ack. The first sheet
is placed adjacent to an absorbent conponent that may have a fixed position
on the manifold so that is can receive a supply of product 20 froma pad
bei ng puskigdred®a goaph showifigethetdomstasticate ofrevaportionmfyvaitile saatadaled usi ng

the appropriate type of, spacer in betwsen,. Al}ernati , the supply of the
liquid priédl&s aﬁ@"@éﬂﬁ@’cﬁ&fe%n&ﬁ\gﬁ?qq@ﬁntﬁeaeﬁ'lspéﬁ%%gh a manifold
conppi sing of two cylindrical bars perpendicular to the screens. A

reservoir/w ck supplies fragrance to a pad inside the top of the outer
encl osur eFigBtesad andsheshavwwm furtherar@mbedimenttofiihernyendionadddidiesHd hei ght

Che hol oc8b1? ARG Lo A" THROFmEt s PBGod e mat orial 1o b

di spensed. |ncreasing the height of the screen increases the height of the

30col um of liquid being supported by the emanatin heet. It js re
ef fi ci entFigureshshaws a) dispenpingdirceehdOAcc0rdng ta& ﬁrtsﬁieﬁﬁqqaneg{ﬁ)f ect of

t he115i qui iﬂvéjr’t{?ont, %or %%ﬁ&%%%‘%@%ﬁ@é%gterials applied thereto,

which comprises a substantially flat sheet 20 of material, and diverting means
30 formed in the plane of the sheet 20, wherein the diverting means 30 form a
minimum path length in the plane of the sheet 20 between at least a portion of a
first edge 40 and an opposing second edge 50 of the sheet, which minimum

20 path length is longer than the distance between the first and second edges 40,
50.

In the present embodiment, the diverting means 30 are formed as elongated
holes 30 with rounded, or semicircular ends, the elongated direction of which
25 are set at an angle to the width of the sheet 20. Adjacent rows of holes 30 are
angled in the alternate sense from the first edge 40 to the second edge 50 to
form a herring bone pattern. The adjacent holes 30 overlap in the direction from
the first edge to the second edge, so that no straight line of material is formed
between the first 40 and second 50 edges. In this way, the path length of
30 volatile material and carrier travelling from the first edge 40 to the second 50
edge must be greater than the distance between the first 40 and second 50

edges.



18 the pull of gravity acting on a |onger colum of liquid increasing the
surface area of evaporation. The i nperneabl e el enents may extend al
around atwbeastost1e si de the edges of 5the sheet to gi vecswgroritooiss7t he
absor bent paper sheet. Figure 2b shows a further variant of Figure 2a,
which is the sane as figure 2a with tﬂﬁ exception that an extending portion
90 is provided on the second edge whi allows volatile material and
carrier material that has reached the second 10 edge 50 of the sheet 20 to
drip down fromthe sheet 20, for exanple into a receptacle, such as a sink

as descripedsbekuvshrt tidahountBdt FebicRIpbWithmeie firdthedge mousubstantigllyr egi on
between the first and second regi ons 8 84 near the second edge has been

cl osed of verticallyr abeye thatsadoad edaen 2t PR the fiestieros 40 i pieMddedi&et 20

th d t { 1, th
Vi the SRRShaPBl ol bRt mblReE B RRR daRe ot 1y e
numbgr of oeleeed re%ﬁtir\@l\imném@mrfrdmtmeiheg strhfghltldowh tebmide bdgesa drai n
at the bottom IS hdrostatlcalldy nelowest OI["@E q7t ﬁ%,?t m This
enters a %fad/m%fefé\bﬁﬁi tallewving @ cenyelBiAdRR! ciirRelpiead grial7Ocig P ng t he
excess |1 ghikfk AL 30%ofl Blig& PRl SoA0wHIcAUrY HRBRYDEMer BidiNEIdhyaRid por ous

pl astic. gure sho dIS g apparatus 300 for dispensing
vol atil e dwd ¢s ltl@é|s pbyltuemgomrattm@rshee’caﬁdl ingthiso waay, @stibei vadatile ahatenial

U S pensadSanIot SENe| HOHRLINE BRSTRGAP TR a5 B b PR el TR b Meret er  al
frogpt he LESRIMI S, é@a %eﬁ o e»ﬁfgffro%ﬁh@rrﬁstae@géﬂko 386he b8catReligs 60 t he

di spensi ng neans con o0 receive and retain material fromthe
di spensi ngherezher mm rtvolvas impregnaling shee guffaeen afnthedskeringt Marieksans 320.

The sink 330,is an encl o ed ace fi.lled th
30ABSIODAI\P¢5E@§°I\RIPY?&p@ i RR having ag‘?'éérfg ré@t% @é@% ‘7@%%%”%3 t h\ém
granul es g gheafioadt A il edméaslbemawfhltmwmnewdr entHey sledéti 20 afgo
absorber of WD 2012/ 032310PCT/ GB2011/ 001337 19 oils. However, other

absor bentpresidesira¢chaniaal guprortitedne sheeh28s porous plastic, as appropriate.
The1geserv0|r 310 is joined to the dispensing neans 320 by a wck 340 and a

The sheet in the present embodiment is formed of paper. In the present
embodiment, the paper reference is 1783/1 Hollingsworth & Vose. The paper is
0.4mm thick. A thin material is used to reduce the volume of the fragrance
loaded on the sheet 20 so that it maximises the surface area to volume of the

20 liquid contained inside the fibrous paper material. Another reason for using a
" thin material is when the dispensing system is first activated (by connecting the
fragrance to the top of the sheet), the system obviously will load quicker by
requiring less liquid to be absorbed by the sheet. As the fragrance loads onto

the sheet fragrance is released. Instead of paper, a porous plastic could also

25 be used.

The 'herring bone' design is not used only for aesthetic reasons, but a purpose is
to slow the rate of flow of a volatile liquid down the sheet so that there is sufficient
time for most of the fragrance material to evaporate from its surface. The pattern

30 can achieve this slowing effect in two entirely different ways.



5 connector 350 which the wi ck 340 engages when a cover 360 is closed,

whi ch activates the product by allow ng the wick 340 into conmunication

wi th the wonoeni3e310350 and thereby to the di spensing nmeaos/é2011/00i63¢h in
the present invention is a screen conprising a sheet according to the first
enbodi nent. I n the present enbodi ment,_.the wick feeds the sheet by siphonic
action. However, 10 in alternate enbg‘ai ment, where a liquid has a high

voIatiIit. d,a Iow 03| is S sed. An
exanpl ¢ 1 Sritietfh gt pTRAGRIh ok B7 S iR, EaphEaTe Bk 4750 s
carrier f@hedRurlHuitREN eRd vél‘ﬁcéll ddth FORTI!te BottdmTdrehe sheél 20.yTHey istdra | i nki ng
the supply to the sheet would be the same but in this case a sink is not

requ: red. tOTﬂr;ierh?Qlﬂ'!% 3@ rpoioned diom e sifese intee dorm oh@ herriag ons: BRIAt i on” i s
t t i
calal 10 LAl Y AR ek P Y R SRR Tatr

€l ow reservoir
suppky fripgwt he constant | evel in such an enbodinent is positioned 20
| ower than the level at that point of equilibriumon the dispensing sheet

to create a negative hydrostatic head to provide control and variable

adj ust m:"néeco Tl StKéts‘Frmchﬁe ’b‘?tthé Bgﬁeﬁéhé@i@obé(ro%na'tHQ%Ié’&JQO BYowided tHear y

action plus orati resent enbodi nment he systemin this
case opererlgpatision themhmd toetrad/ell sTfﬂ§pat1wsrc@d1valt¢Ibbhltm1ratfemaélhg|h¢iﬂ%/ bi ased

d d h h
" 4F spenstgh P ot i Bais e b shE St b i aciie pRen e dRBIL, T
thig em%’oﬁc@ies élﬁﬁu@ﬂ?eénd EOMNGWGerééﬁTH’a"rWébtbﬂrantﬁgrlehCaplllaw

30i nSecti ci fragrances to Wg‘é)ense
2012/ o323a¢1iam$ ar20Rin ﬁmqawneamtraie:hargm @fmeo‘ élr@ﬂlts%ﬁ&%ceaé%@?m y 102,

h t d
oabrvoi 1ihecedtRD 8 orBRyed Wik inBBaRul ThER WPAYy BRGATES Iné HRARRRL oL, .,
in US 6, Q%ﬂu&ﬁéean% c‘énU&u?ecB@@ﬂ@Bitﬁ@rsh@éOQOdNM@srmeeeréntroftQTatntypan
supply a liquid product froma constant |evel that is maintaiped at

at nospheruporptheskauia. sq thatdhe dlew Tate imeushnglowahHian HWeH!d ek dgWeie t hese
doc nts, t 0, e volatile material to the top of the sheet. 10The
for atlt@u\;}q‘"ﬁ{g ?’%}r@gﬁ]l I"quid 103 to be evaporated by this dispensing system
uses a highly volatile | ow viscosity carrier materi al that cont ai ns an

active ingredient. The h| h volatilit andl i of .the |iquid
cause it [he tonges patd éﬁrl |andythe M eej‘F%’? h%aé’ﬁﬁe"f’ort})ﬂlq‘

capi [l ary | aﬁ/é fUhbbest thegsadsa, of its
hioh vol 3 (ff'ﬁf)lbgf'on yage Tﬁ%%ré%@@g%éré‘%m&f@ pora ot
but still allows the Iower volatility components (so-called “bottom notes” of the
20 fragrance) passage to the sink to irrigate the substrates, preventing a build-up

of sticky residues in the fibres of the sheet.

Figure 2a shows a variation of the first embodiment, which is similar to that
shown in Figure 1, so that only differences in this variant will be described
25 herein. In this variant, the sheet 20 is divided into two regions 82, 84 by an
impermeable element 80 extending from the first edge 40 towards the second
edge 50 to divide the first edge and at least part of the sheet 20 into two
portions, a first region 82 of the sheet comprising the diverting means (in the
form of elongated holes 30) and a second region 84 providing a direct
30 communication channel from a communicating region 86 near the second edge
50 to the second region 88 of the first edge 40 to allow material that has

reached the second edge to return to the second region of the first edge.



15 evaporation may be uncontrollably high, particularly at higher
tenperatures. To counter this, it can be seen that the fabric sheet 108 has
been prowvodediyistiroa series of alternating diverting neaos/gBrotieiFzor m of

i nper neabl e regions, nore particularly, horizontal inperneable "walls" 109
t hat define pathways 118 that greatly %i mt the effect of gravity acting on
the liquid. The total length of the 5 al ternating pathway indicated by
the arrows 112/118 is many times greater than the vertical |ength of the
sheet 108. This arrangenent makes the dom nant force - capillary action

because ttige Benhedioh Mo at meStXPWltlﬁe sheathsé andrked inathie figureoivith erowsqui d
agai nst the force ?r; 3{ avit t he di stance between the i nper neabl e

wal | s 109thgt ihdicaés seqtion Qfei@@af{j’é” obthe figuid; 5 cag b pBemth @trtBF‘n PRV top to

bot t om of nnel

t hat altet?%d;}e'gsg‘fpfpﬁ'%d@ﬁ R@%Hrl ]o]r%/o ﬁ‘elh Q{d&ﬁ%%tﬂ?fcérp ?g? (ﬂg ge at
whi ch t hedowonh atheé Isheémzerlabnvasewdhé dthet benmmtmnopomipa&srecayesadigmd The

| iquid product is never Ii reach the 30 bottom of the sheet in the
pr esent e(m?o@wemneauféomd)qt&o?%%@%t@ 'y, and the normal range of anbient
tenperatures. The distance travelled by the liquid 113 may be defined by

t he anbi ent tenperature and hydrostatic forces produced WO

2012/ 03231 R HeCRAM tHad GE8Eral 3hebts may her canmpatarhin sérieshdB\sprvishing ’ahe

or apagat | vt sheet 28 B8R iadRltian® PR 16e Rrb R mPRER Ther o

I'S R Preshettedf togbfdr th séfiedindh Wayanbt éﬁéurb@fﬁmrtﬁélﬂb&ﬁoﬂlmld biyd travel s

shorter distances along the prescribed 5 pathway. To_sunmarise the
effects, wassbw@owm@ndenany dvipabelt Uir &1 spEes |qju$hjaqé$ odinist faaturey BPgEat ed

fromalar a o he enn f Ia| wer and
t he prodtﬁ 5| ?\t @H@h t&’ﬁr‘?‘?{g}e&% I(%S’f%ﬁé gfa%cfﬁﬁ‘ﬁ %g]lé(;rﬁe |t$\g§/%(tdpo a{[h(%s At

hi gher arpdigat3g ergaer ?ﬁdﬂu@é 4 eghérduiugbuprieducyives \ﬁ)!@perspraed/rfenghn@f smal | er
area of emanating surface. Therefore, output (weight-loss) is

control l éﬂsmﬁn&elﬁ,l and aflews $orca ComRAch dgpigNe APUHIRERFErE KAPLEAWN @rﬁc of the

tombor o (TGP ReRtkr] 17 slRehl sREbrs, 20 1EASRPEHP L itafiod AR 21 1 0g
may be crie@hegachyothéd Thmsm:ea& nay lboé ol teoitypes ef matmalsalausorm'd\ande a
barrier to the Iiquid product

? %I ternati veLg qql% ser 9\)‘3 a .that wel ds
the fi br RON-8BRATAPL. ol thiseva g 8p Aesired seurraksh W SCAMNGRIPAdN £11 are
not esse;g%éai TRE fﬁéfsr%at@ atc%dféﬁ]ﬁéérﬁr‘tobéﬁa@é’cﬂb@ﬁ@é@ﬂhéﬁént&ﬁapﬁ’féy of the

fabric e woven po yester abric screen 1s a very t materi al IS
appr oxi nelisaleya fix@d posttibh i thednanddideto thiat lse¢ajt recemsupgly ofi RJ’DHU@Omn

hso about 75g. |ts lightness. hat ,t oadi n e liquid
pr o Quct (TH%/’H 3 rP@d g?I@gnPHJ%We,defi Yca’f"vlé‘??ﬁ itow ﬁasthggf %gesetg "3%){ tab'tél vel y
hi gh voi dadsghitfted fﬁatngpvh@va;qﬁépnéte ?8 ot slphaélr RVBGteahi VAlteraRtealyytheNot e
that there are three " warp' fibre Structures equidistantly spaced bet ween

alny pa:j r spphhef vtaellau:oh pw@qﬁrr@%rhe maact@dnto tha lflfﬁiufﬂ?ﬁetthti éomh@d be
esponsi nanfa &yt AR cSidir S50 HerpRIENSr 18 the Sireeps AL BTE,

t he sheetregérvoRiviEtk %Uppl‘ﬁ”&frégr@acewefd bad ingidd the&appobMednmtehenMesmnecal
downwar d pat hs connecting everything together fromtop to bottom A white
i qéPd géﬁablélﬂﬁhﬁésdoé'\(fb@e@%%PP?taGE\é’ h the B\%Hﬂ'@e the walls in the present
enbodi ment, although other suitable materials could al so 30be used, in

addi tion to melting of the fibres together to forma solid wall of
The height of the emanating sheets 20 may be varied in accordance with the

angles of the holes 30 in the surface and the volatility of the material to be
dispensed. Increasing the height of the screen increases the height of the
30 column of liquid being supported by the emanating sheet. It is more efficient

at emanating the product because of the ‘thinning' out effect of the liquid due to



materi al through which the volatile material cannot pass. WO

2012/ 032310PCT/ GB2011/ 001337 22 The top of the fabric sheet is attached to
a porous wbasty2aupport 106 by stitching or crinping. @cwicrobeaivwsen the
fabric and the porous plastic nay act as a barrier preventing the fl ow of
liquid, so it is avoided in the presegg enbodi nent. However, were there no
such barrier to the flow of the liquid fornmed, then gluing 5 could also be

Uhe. sheot Mgl Braviyadpiufaare: ok of Mo BNERsiT hRSdRR 2 o).

The top ofelhsy RRiperstichieet presents a surface 119 uppernost for meking a
connection wth an absorbent contact pad 105 which is enclosed by a hol der
104. The contact pad 105 is in intinate contact with one end of a w ck

101108  ThG GORL AR AR dichisié Al LSRRG bl hodhnd BEBE: #REIAS HePelged ofan be

pushed do here 1's a contact pressur et ween

the pad 10b shedt tgive supperetd i aisorenttpapeoshedte sheet 102. Alternatively,
there may be a 15 neans 120 where a threaded conponent may cause the pad

105, by a nmeans of rotation, to be brought into contact with the uppernost

surface E‘I%Bufg 2b %P?‘Eegg‘r‘h%ﬁ‘%u \%Efam&&?idﬂfé & aT5AHIch [CtheS¥drhé Risiyur8 @a

di spenser ¥on or o 10B connects the reservoir to the
cont act paith &te theeition thht ahextirslirenpertionTHeiswirokided amiiecsseaendredage a

flexible tub t hat th i, I b g i 2 i liquid
e 1ving WhiohrlowsoatlBInStERBLANA caTTRs R EEA Dt s Teacard, Hle {eilou 4
havggpa ”&igeier 8t & ¢ OQB(eeE]tZZ’O tdakip! GoWwh FRFAGAEEhe®O 200dbr bRempRemtaawl d be

abl e to determ ne en the reservoir 103 was_exhausted and needed
r epl aci ngreckptesies such mstehsinfsasstascribed belovent urthere in this gaodimemgthdi ent i n

the formul ation.deteriorates,in the S ] OBl L1 SO

l'i ght hasCQ’me‘é"c&%QQerﬁgg’@ E?Mﬁeéhphﬁr F"E?S %%gﬁg%fﬂ%d'?ggtgrz\’/?r n%%l ®124 and
al so the §d@niddayet MrebesIe LIvSEABfittEruvert.mdtedakfrom returaingl tbqe tbprof ng
down fromthe top of the sheet all the tinme that the s%/(itemls vvltdched on.
The del i vibeyshagt 28hinsthesasonderartien: Adtermalivelt ithe Serghe poskin ég an

cur fhce. 1T TG TeRE L sa 0 ArEBeptieR Corfplotelf R i e D e
to dayl i ghimber of sheets are joined together in series the final sheet has a drain at the
bottom which is hydrostatically the lowest point in the system. This enters a
cavity completely free from any contact so that it can drip the excess liquid into the
sink containing highly absorbent granules or porous plastic.
20
Figure 3 shows a dispensing apparatus 300 for dispensing volatile materials by
evaporation according to an embodiment of the invention. The apparatus 300
comprises a reservoir 310 for material to be dispensed, dispensing means 320
configured to allow evaporation of material from the reservoir to be dispensed;
25 and a sink 330, in use below the dispensing means 320, configured to receive
and retain material from the dispensing means 320which has not evaporated

from the dispensing means 320.

The sink 330 is an enclosed space filled, in the present embodiment, with
30 ABSODAN PLUS Multi-purpose absorbent granules type 111/1 (111/R) the
granules are about 1mm in diameter and they are extremely efficient absorber of



WO 2012/ 032310PCT/ GB2011/ 001337 23 Experinents were carried out with the
liquid carrier EXXSOL D40, | SOPAR-L and | SOPAR-M wi t hout the active

i ngr edi enwo 2bre/a3baopr esent enbodi nents the active i ngredcemdB20s/Gom3a | ow
concentration approx 0.2% Oher possible carriers could be used subject to
testing of volatility and performance, , These are: EXXSOL D80 5and EXXSOL

D100. Figure 6 shows a further vari ati.18n of the screen according to the

second enbodijrent of the invention. The draw | ki

assenl y B2 HEutRyer thg hep Ran e o e SRSl AN RAOTERRRIED,

t hat descgd ?Wﬁégg@ve, so only differences will be described bel ow. The
t

mai n body o sheet is nmade froma woven pol yester fibrous fabric
mat erial 203 which is supported at the top by a porous material 204. 15The

o1 Che woleh il 2 OARdo R A0 S8 PRl ke RPRSY WPk AP ateRE! 220

of the wo S y a staple or crinp neans

210. 5Al t egdmielcresr! 350 WRIchhe ugickBiyder érajageBywien atcavped60us chusedf vhitdd at
regi on 208 so that the two sides go either séde of the fabric athtthen
stapl ed actvates theTREoGs Qs allewiagi the wick,BARsNtp FRIWAURjFAtqIL, ¥ath: thegr t he
downwar dl ' ' I, a ' ViAHidHinBtheOonye8eht on
bet ween t%@%&@ﬁ%ﬂ?é@%‘%ﬁép@gﬁé?lljsggsﬁélpg@o@'%ég%??ghwﬂgmgtapio‘méari es of

t he fabriigvemtretis dberdenl asmpidngfa sheet mucowking tpther firskembmdévede W means
of anchoring the senb

25 as lly to the upper rt of a di [ n
encl osur eth€rR5?3%"Hcﬁml??§'§\?”f’ﬁé? W'%Pﬁﬁﬁﬁ% SQE%EW %'Bgoﬂ'glr?scﬁ‘éﬁ;”m i Zn
enclgsur %téﬂ%trné’tle'%@o@itﬁerﬁ,owﬁé’reté‘ﬁdlﬂﬁfhagr ¢ vbiaBlty ahde iy Vidwsitply i c.
The Upper portion of the porous support 204 provides a neans of contact
30wi th a ysed, Gipbonishantioh raanotbe used bAD@xBMPiaisothediguisc EX®SQE 1 40The pad

| s suppl | 1%2%[%%% %bggg,?)ﬂﬁﬂl}f Cvehi]éﬁ o u%e\cq,i a(l:sk at gﬂie} For®8h ﬁ‘l’?&%ﬁ%ntt Fo ill

hydr ost at
mosquitos.

15 The capillary system linking the supply to the sheet would be the same but in
this case, a sink is not required. There is a point on the sheet where, "the rate of
propagation” is equal to "the rate of evaporation” (at a given temperature),
and there is not any presence of volatile material below that point. The
reservoir supply from the constant level in such an embodiment is positioned

20 lower than the level at that point of equilibrium on the dispensing sheet to create
a negative hydrostatic head to provide control and variable adjustment. The

system is not then driven by a siphon but by capillary action plus evaporation.

In the present embodiment, the system in this case operates as a siphon, and is
25 required to be highly positively biased in order to drive the liquid down the

emanating screen.

Figure 4 shows a dispensing screen according to a second embodiment of the
invention. In this embodiment, the sheet is designed primarily for use with

30 insecticides, rather than fragrances to be dispensed.



WO 2012/ 032310PCT/ GB2011/ 001337 24 conpensated reservoir. This means that

the di spensing means nmay be switched on or off. The fabric sheet 203 is

al i gned swotbetostirie 'weft' structures 206 are vertical | ychdirpogeasand t he
"warp' structures 205 are horizontally disposed. The 'warp' structures 205
contain nore fibres in a group than t? weft structures 206 of the fabric

and so have a | arger capacity for car @i ng |iquid product (not shown).

Regi ons 7 1 hat ' ble t iquid. : [
Fabri ¢ byl falinshors Rperaoesembby (i caafafg 2riiEe dfarrar e e res
using an i Eresslirk 28RipeBaRe redbmowadd3s 207 al ternate, left to right

and right to left. They are regularly spaced and term nate short of the
opposite end so that a gap is provided at the end of each wall to allow the

liquid ta.travel down the 'weff' u t t n the
jsubseque(r?[h%%rieﬁs%ﬁe RRH?HGE?at?ﬁﬁgéee%?ﬁ}eﬂgggst éﬁﬁ%g&ﬁ %hg)@tq ﬁ&i)%/eggs'ggglé@?nes and
i nhi Bi ts yyer 866 871 fof gg;wmg)a Asenngr fHstrtanheupplygai lfuit pcaditct fiom @an be
seen that the spaci n%a etween the walls 207 provides a consistent uniform
28t5hway_ feanstand Ipvejuinat s seribtainashpt iAdmAgP i'%P\Pe%?‘Jr?-hr'gés UREHPN W uct ur es
posi t | Sk H@s%n@?}fn LI Qb i ig07. 20
Ther ef or eéqqﬁg%ééﬂ%r?érélsghég%i}ggm tydo eg@E thrﬁggf? tﬁ%%ﬁ?ﬂ%ﬁpﬁl pr oduct
is the sagthe fsp bithebsheet.menti oned the liquid product is highly volatile
and that is the reason that the fabric pathway has been designed in this
way by maxi m sing the use of capillary forces. However, hydrostatic forces

canspave 'ﬂwé)if&nﬁg%t,oﬁ RorRh&YiquR ?gggsib@t b@Ahothicd wﬂqligmdén@mg sptees by

providing a variable output up our 25tinmes the | owest anount (the
amount ofusasoduhighiy apptatier dow ovieeositypeairier materiphndhat ¢antainss agcAFAPed by

o cour senaeaEnt e il Volafluy areh o oBegF BV es e IBBid fabed B hra0g, (e
g‘ri'oghglt Ni RELtREROHAGKN dvrehni Bfes REFCtie esilet tihe deilghy adtidmewithqui d
assistance from gravity. Further, because of its high volatility, its rate of
15 evaporation may be uncontrollably high, particularly at higher temperatures. To
counter this, it can be seen that the fabric sheet 108 has been provided with a
series of alternating diverting means in the form of impermeable regions, more
particularly, horizontal impermeable “walls” 109 that define pathways 118 that
greatly limit the effect of gravity acting on the liquid. The total length of the
20 alternating pathway indicated by the arrows 112/118 is many times greater
than the vertical length of the sheet 108. This arrangement makes the
dominant force — capillary action because the horizontal walls support a
substantial amount of the liquid against the force of gravity. Also, the distance
between the impermeable walls 109 provides a narrow passage 123 that is

25 uniform, from the top to bottom of the sheet.

The pathway 118/123 is a uniformly defined channel that alternates from left to
right down the sheet from the first edge at which the volatile material is added
to the second, opposite, edge. The liquid product is never likely to reach the
30 bottom of the sheet in the present embodiment, due to its volatility, and the
normal range of ambient temperatures. The distance travelled by the liquid 113
may be defined by the ambient temperature and hydrostatic forces produced



in the reservoir. Raising the reservoir increases the output and vice
versa, WD 2012/ 032310PCT/ GB2011/001337 25 lowering the reservoir |owers

t he out puwo 2M2aB231he constant | evel ensures that the oulPpwtGB2811/001337
substantially linear over time. As discussed above, how far the liquid
travels around the fabric circuit depgnds 5 upon the tenperature. As the
tenperature increases, there is an in fease in the vol atility of the liquid
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i nsecticide product in this enbodi mrent does _not require a sink beﬁ?use
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t he produtct. Further, the replaceable reservoir cartridge when the

reser voi r ePREGAYE S xhaust ed means that it can be reused. The device is
switchabl e when not in use - as it may be switched off when not in use, the

use 30 of the product can be prolonged, and the product can be transported
and st or eis shown inrigurel 5,ube walls 1RYimthe fabse sbect BB dnALReCredlsddler , t he

oo 81 a5 DB e L ARAUREIA AR 19 St el orpace to
alternatively, by a laser means that welds the fibres together at the appropriate
places. The vertical walls 111 are not essential for the system to function but add
mechanical support of the fabric. The woven polyester fabric screen is a very
light material. It is approximately 0.28mm thick and a sheet of length 120mm;

20 width 60mm weighs only about 0.75g. Its lightness means that the loading of
the liquid product onto the screen is relatively low. The material has a relatively
high void ratio that provides it with a high evaporative capacity. Note that there
are three 'warp' fibre structures equidistantly spaced between any pair of the
walls in the present embodiment, although this could be altered as required.

25 These structures are bunches of fibres that are responsible for carrying the liquid
113 horizontally from side to side of the sheet of material. The fine ‘weft
structures provide the vertical downward paths connecting everything together
from top to bottom. A white liquid gel pen was successfully used to produce the
walls in the present embodiment, although other suitable materials could also

30 be used, in addition to melting of the fibres together to form a solid wall of

material through which the volatile material cannot pass.



As descri bed above, the system provi des stabl e performance over varying
tenperatures. Even though the active ingredient may be adversely affected
by |i ght woeenizdspap the system provides very | ow | oadi ngcofGReongieeis7on t he
di spensing screen; its rate of evaporation is relatively high and the
exposure is short. 5 Figure 8 shows t?g high linearity of weight loss in

t he reservoir of the second enbodinen of the invention over tinme, in use
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reser vor rhader 494 hﬁﬁeapogm@?toqﬁ%?@géss M'@H‘%&P@Htﬁd Y ARE Fﬂg °é|ao}4’g°§t ed axis

1:{;)5940 within the reservoir 910. The surround 916 conprises an air
channel 91

whi ch extends froman interior to an exterior side 25 of the
reservoir 910. A cap 918 is provided on the interior end of the surround

916. The cap 918 u d off the e 9 ck 940
i's pushedﬁ?‘%CSnW pPB ‘E&E/G?P @L@aﬁrgﬂg ve{r[t%q %Ggrbﬁ[olg%%n oﬁgnblzh}?tr ve

posi tion, d&@m aRANA th8 s‘h@@t &bwtehep@nstdﬁ@oma@t (Hé8sire etweeadhé pach105e end of
the surro 916, the volatile material forns an interface with the col um

of air irmidithe serfacs driSoahtheotop, ofihecsneeh1fg. Altemativelnt t FES, 813Y BRid st the
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reservoir_910. Surroun the reservoir 910 igs the r he screen
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menber w ical axis substan parallel to the cylindrical
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to an upper support 960, whi e substantially horizontally. In the
cenPe of PHATAO th iquid @stiving aggl? gh‘?ﬁqq@gct or

In other embodiments, the reservoir 103 would have a rigid outer body 124 that
is transparent so that the user would be able to determine when the reservoir 103
was exhausted and needed replacing. However, in the present embodiment, the
25 active ingredient in the formulation deteriorates in the presence of daylight over
time, so light has to be prevented from entering through the reservoir wall 124
and also the flexible tube enclosing the wick. There is fresh liquid coming down
from the top of the sheet all the time that the system is switched on. The
delivery system is complimentary to the active ingredient by continuously
30 refreshing and replacing the liquid over the emanating surface limiting the

amount of time that the active ingredient is exposed to daylight.



10 950 extends therethrough, which contacts the top of the wick 940. The
connector 950 is porous and allows volatile material exiting the reservoir
910 via tWwe 20i2xis2840 to flow to a di sk 965 nmount ed abovectrleB2opp®iI333Upport
960 which all ows communication of the volatile material fromthe w ck 940,
via the porous connector 950, and the glsk 965 to the top of the screen
920. In the present 15 enbodi nent, ﬁ disk 965 is fornmed from paper,
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in the surface of the sink 930 through which the porous plastic 936 30 can
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the drainrel GEBAE Boféf 20461 HeShbio RppdRe2® prévidds & medwof bonlactut - avay
portion o Vi eW. o _ .

30 with a pad (not shown) that can be brought into contact with it. The pad is supplied

with liquid product from a wick that is connected to a hydrostatically pressure



WO 2012/ 032310PCT/ GB2011/ 001337 29 This enbodinent is particularly suited
to fragrances where a residue renmains fromthe volatile nmaterial after it
has passewoabi2/msbsibhe way down the screen 920. Figure lPcaasnib@dsan
alternative enbodinment in which a sink 930 is not 5 required, in the case
where no volatile material remains at %he base of the screen 920, adjacent
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t he oper e unit 1s as described above. There are several
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965 and screen 920. WO 2012/ 032310PCT/ GB2011/ 001337 30 _ ,

extends the path length by several times and inhibits the effect of gravity acting

15 on the liquid product.

It can be seen that the spacing between the walls 207 provides a consistent
uniform pathway for the liquid product comprising mainly of three ‘warp'
structures 205 positioned equidistantly between any pair of horizontal walls 207.
20 Therefore the load carrying capacity of each pathway for the liquid product is
the same. As has been mentioned the liquid product is highly volatile and that
is the reason that the fabric pathway has been designed in this way by maximising
the use of capillary forces. However, hydrostatic forces can have a big part to play
in association with the capillary forces by providing a variable output up to four
25 times the lowest amount (the amount of product evaporated over a period of

time).

This is achieved by making the reservoir able to slide up or down in the vertical
plane. This of course uses the benefits of the pressure compensated reservoir
30 in maintaining a constant level irrespective of the height of the liquid product

in the reservoir. Raising the reservoir increases the output and vice versa,



In the case of the fragrance delivery neans (figure 9) the bottom of the
screen 920 is extended by the three drain elenents 978 so that it is
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a force in the sanme 5 direction as thg flow fromthe reservoir to the
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switchable when not in use — as it may be switched off when not in use, the use
30 of the product can be prolonged, and the product can be transported and stored
after initial use has begun. In other embodiments, however, the switch may be
omitted. The output may be adjusted to the volume of space to be safeguarded.



960, 970. The present invention has been described purely by way of
exanpl e, and various nodifications, amendments, additions and om ssions may
be made, W6501Mm3haof al I ing within the scope and spirit eCTidB0imeessti on.

The terns "conprise", "conprising", "conprises" and the |ike, unless the
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temperatures. Even though the active ingredient may be adversely affected by
light over time, the system provides very low loading of product on the dispensing

screen: its rate of evaporation is relatively high and the exposure is short.

Figure 8 shows the high linearity of weight loss in the reservoir of the second
embodiment of the invention over time, in use and, therefore, the consistent
dispensing by evaporation of the volatile liquid. Table 1 shows the experimental
results of evaporation amount over a period of time of a dispenser according to

10 the second embodiment in use.

A further embodiment of the invention will now be described with reference to
Figures 9 and 10. The figures show an alternative embodiment, which is similar
to the embodiment shown in Figure 3 and described with reference thereto. A
15 reservoir 910 is provided, which includes the volatile material. Inside the
reservoir 910 is provided a wick 940 which extends from close to the bottom of
the reservoir 910, when it is in an in use configuration, through the top of the
reservoir 910 and is sealed with a plug 915 to, which seals the top of the wick
940 before the reservoir 910 is installed in the dispensing unit 900. The wick
20 940 is surrounded by a cylindrical covering 914, which allows volatile material to
enter the wick 940 only at its top and bottom ends. The wick 940 is inserted
into the reservoir 910 within a surround 916 which extends around the
elongated axis of the wick 940 within the reservoir 910. The surround 916
comprises an air channel 917, which extends from an interior to an exterior side
25 of the reservoir 910. A cap 918 is provided on the interior end of the surround
916. The cap 918 is pushed off the end of the surround 916 as the wick 940 is
pushed into the reservoir 910 from a storage position to an active position, as
shown in the figure. As the cap 918 is removed from the end of the surround
916, the volatile material forms an interface with the column of air inside the
30 surround 916, which forms a constant level, whilst the end of the wick 940

enters just below the surface of the liquid that forms an interface with the
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column of air. The air channel 917 is thus in communication with the inside of

the reservoir 910.

Surrounding the reservoir 910 is the screen 920. The screen 920 is formed of a
sexangular mesh fabric. In the present erhbodiment, the screen (920) is a
vertically arranged generally cylindrically extending member with its cylindrical
axis substantially parallel to the cylindrical axis of the wick 940. The screen 920
is secured at the top of the unit 900 to an upper support 960, which extends
substantially horizontally. In the centre of the upper support 960 a connector
950 extends therethrough, which contacts the top of the wick 940. The
connector 950 is porous and allows volatile material exiting the reservoir 910 via
the wick 940 to flow to a disk 965 mounted above the upper support 960 which
allows communication of the volatile material from the wick 940, via the porous
connector 950, and the disk 965 to the top of the screen 920. In the present
embodiment. the disk 965 is formed from paper, although other materials which
will conduct the volatile material from the wick 940 to the screen 920 could also
be employed. An annular porous washer 867 is also provided around the
porous connector 950 to aid the flow of volatile material from the wick 940 to the
screen 920. The washer 967, disk 965 and upper support 960 are clamped
together by clamp means 979, which also secures the porous connector 950 in
position. The screen 920 is clamped at its lower end to a lower support 970.
The upper and lower supports 960, 970 are connected and maintained in
constant separation by substantially vertical supports 975. In the present
embodiment three supports are provided, although any other suitable number
could also be used. The lower support 970 includes an annular duct 974, below
an annular sealing ring 976, which clamps the screen 920 to the lower support
970 adjacent its lower end. The annular duct 974 is provided with a number of
drain elements 978, which allow any excess volatile material that has reached
the base of the screen 920 to be collected and to be discharged from the

annular duct 974.



0. 96g 30/07/10 10.30am 62. 279 0.94g 31/07/10 10.30am 61. 339

10

15

20

25

30

WO 2012/032310 PCT/GB2011/001337

28

Below the reservoir 910 and lower support 970, there is provided a sink 930.
The sink 930 has a central cylindrical central portion 932 which is raised. This
portion engages with a correspondingly dimensioned extending portion of the
lower support 970 so that the lower suppori 970 is retained and supported by
the sink 930. The sink 930 comprises a housing 934, on which the raised
portion 932 is formed. Inside the housing 934 there is provided porous plastic
936, which absorbs excess material dripping from the drain elements 978 into
the sink 930 via correspondingly placed holes in the housing 934. The porous
plastic 936 absorbs any excess volatile material that reaches the lower end of
the screen 920 as described above. The operation of the unit in terms of
evaporation of the volatile material is as described in previous embodiments. In
an alternative embodiment, the sink 930 is formed of a single block of porous
plastic 936, enclosed inside the casing. When the unit is activated, the upper
and lower supports 960, 970 together with the porous elements clamped thereto
are placed over the reservoir 910 which is retained on the sink 930. As the
elements are pushed downwards onto the sink 930 over the reservoir 910, the
lower support 970 engages with the raised portion 932 of the housing 934 of the
sink 930. At the same time, the upper support 960, and, in particular the porous
connector 950, is pushed down onto the contact pad 912, which, in turn, pushes
down the wick 940 into the reservoir 910, which pushes off the cap 918 from the
surround 916. This allows the volatile material in the reservoir 910 to form an
interface with the column of air inside the surround 916 and also into contact
with the interior end of the wick 940. The volatile material then travels up the
wick 940 and to the screen 920 via the porous connector 950, the annular
washer 967 and the disk 965. The unit then operates in the same manner as

discussed above.

Figure 10 shows a top view of the embodiment of Figure 9. This view shows
holes 938 in the surface of the sink 930 through which the porous plastic 936
can be seen. Three of these holes (numbered 939) are configured to align with
the drain elements 978, the position of one of which is shown in a cut-away

portion of the view.

0. 98g
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This embodiment is particularly suited to fragrances where a residue remains
from the volatile material after it has passed all of the way down the screen 920.
Figure 11 described an alternative embodiment in which a sink 930 is not
required, in the case where no volatile material remains at the base of the
screen 920, adjacent the lower support 970, as all of the volatile material has
evaporated before it falls to the lower part of the screen 920. The figure shows
only differences between this embodiment and that described with reference to
Figure 9. Therefore, the screen 920, upper and lower supports 960, 970 and
associated parts are not shown. The reservoir 910, wick 940 and wick surround
are also the same as described in relation to Figure 9 and will not be described
further here. The difference is that a base 980 is formed. The base 980 has a
cylindrical opening, which is dimensioned to correspond to the diameter of the
reservoir 910. The reservoir 910 is then inserted into the opening until the
bottom of the reservoir 910 is placed on an internal lower surface of the base
980 or forms the base of the dispensing apparatus. As no sink 930 is required
in this embodiment, the lower support 970 (not shown) may be altered to
remove the drainage elements and annular duct. The lower element surrounds
and sits on an upper part of the base 980, and two vertical shoulders are
formed around which the extending portions of the lower support 970 extend,

for example in a friction fit.
Figure 12 shows a top view of the embodiment of Figure 11.
Once again, the operation of the unit is as described above.

There are several absorbent/porous components that connect together to form
a capillary circuit that provides a conduit for the liquid product to be conducted
from the reservoir 910 to the screen 920. They are connected in series starting
from wick 940, contact pad 912, connector 950, porous washer 967, disk 965

and screen 920.
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In the case of the fragrance delivery means (figure 9) the bottom of the screen
920 is extended by the three drain elements 978 so that it is hydrostatically
biased to form a siphon to irrigate the screen 920 from the build-up of residues.
This arrangement is hydrostatically biased to provide a force in the same
5 direction as the flow from the reservoir to the screen. Therefore when the
capillary circuit is fully charged the capillary force and the gravity force acting in

the same direction support each other.

The hydrostatic bias is created by the bottom of the drain elements 978 being
10 lower than the constant level means (surround) 916 (refer to figure 9. In this
arrangement the liquid product is present in every part of the circuit formed by
the interconnecting capillary components. At the end of the circuit are the drain
elements 978 and these are in a fixed position. The reservoir 910 that includes
the constant level means (surround) 916 can be moved vertically upwards
15 relative to the fixed drain elements 978. This will increase the flow speed of the
liquid product becausé of the increase in difference in height between the
bottom of the constant level means 916 and the bottom of the drain elements
978. This allows fine tuning to optimise the performance so that the flow rate
can be balanced to the evaporation rate of the product.
20
In the case of the insecticide delivery means of figure 11 it. can be seen that the
reservoir 910 is in a fixed position at the bottom of the assembly. There is no
need for the drain elements 978 to remove residues because the formulation
uses a solvent (ISO PAR-M) as a carrier for the active ingredient and they are
25 both volatile. In this arrangement the bottom of the constant level means 916 is
much lower than the bottom of the screen 920 which is attached to the support
970. This arrangement is not a siphon because it is hydrostatically negatively
biased to the direction of the flow of liquid from the reservoir 910 to the screen
920 so that the capillary force and the gravity oppose each other. Because of
30 the opposing forces the loading of the liquid on the screen 920 is less and the
resulting high surface area to volume ratio creates a highly evaporative effect

when used in conjunction with a polyester material for the screen 920 like the
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Litmans 573. This is a sexangular mesh fabric that is highly permeable and

light-weight.

The rate of dispensing volatile material can also be adjusted by adjusting the
tension applied to the material of the screen 920. In the embodiments
described in Figures 9 and 10, the material is polyester. In the embodiment
described in relation to Figures 11 and 12, the material is polyester 573
Litmans. In both embodiments described in Figures 9-10 and 11-12, it is
important that the screen 920 is kept separated from the uprights as otherwise
the volatile material can trave! onto the uprights and travel directly downwards
to the lower support 970, thus increasing the speed of dispensing of the volatile
material. In alternative embodiments, the screen 920 may not be cylindrical but
may be frusto-conical. The screen 920 is, in the present embodiment, made
from two halves of flat material welded together at their lateral edges and bent
into a generally cylindrical or frusto-conical form. The shape of the two halves
of the screen 920 can be altered, in order to provide the described shape of
three dimensional surfaces required. Additionally, it is possible to include an
intermediate horizontal support part way between the upper and lower supports
970. Such an intermediate support would be attached to the upright support
elements and support the screen 920 between the upper and lower supports
960, 970.

The present invention has been described purely by way of example, and
various modifications, amendments, additions and omissions may be made,
while falling within the scope and spirit of the invention. The terms “comprise”,
“comprising”, “comprises” and the like, unless the context clearly implies
otherwise, are to be understood in the inclusive, rather than exhaustive sense,

i.e. “including but not limited to”.
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Table 1
Date time weight weight-loss
27/07/10 10.30am 65.23g
0.99g
28/07/10 10.30am 64.244
1.01g
29/07/10 10.30am 63.23¢
0.96g
30/07/10 10.30am 62.279
0.94g
31/07/10 10.30am 61.33g
0.98g
01/08/10 10.30am 60.35g
_ 0.93g
02/08/10 10.30am 59.42¢g
0.94¢g
03/08/10 10.30am 58.48¢
0.99g
04/08/10 10.30am 57.49g
0.91g
05/08/10 10.30am 56.589
0.90g
06/08/10 10.30am 55.68¢
0.93¢g
07/08/10 10.30am 54.75¢
0.95¢g
08/08/10 10.30ann 53.80g
0.92g
09/08/10 10.30am 52.889g
0.94g

10/08/10 10.30am 51.94g
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di spensing screen for dispensing, by evaporation, volatile materials

appl i ed tweneixm32ilhe screen conprising: 5a sheet of matecraBoamdizdrverting
means forned on or in the material of the sheet, wherein the
diverting nmeans forma mninumpath | epngth of the sheet for volatile
material flowi ng along it between at Séast a portion of a first edge and an
opposi ng second edge of the sheet, which m ninumpath Iength is longer than
10t he di s¢bAdShet ween the first and second edges al ong the surface of the
sheet. 2. A dispensing screen according to claim11, wherein the sheet is
permeabl e. 153. A di spensing screen according to claiml1l or 2, wherein the
sheet is f.or nedl dismemsivy eorgenl farsdiepemsingeby evaporationgivbaiileimatesialseen

e s e GBS LMool TS ™t he oo S0ecge at
leasg partial lyshyetGiphateAnl afgt i on.
diverting means formed on or in the material of the sheet,
wherein the diverting means form a minimum path length of the sheet for
volatile material flowing along it between at least a portion of a first edge and an
opposing second edge of the sheet, which minimum path length is longer than

10 the distance between the first and second edges along the surface of the sheet.
2. A dispensing screen according to claim 1, wherein the sheet is
permeable.

15 3. A dispensing screen according to claim 1 or 2, wherein the sheet is

formed from woven polyester fibre.

4, A dispensing screen according to any preceding claim, wherein, in use,
volatile material applied to the first edge of the sheet travels towards the second

20 edge at least partially by capillary action.

5. A dispensing screen according to any preceding claim, wherein, in use,
volatile material applied to the first edge of the sheet travels towards the second
edge at least partially under the effect of gravity.

25
6. A dispensing screen according to any preceding claim, wherein the

diverting means comprise at least one perforation formed in the sheet.

7. A dispensing screen according to any preceding claim, wherein the

30 diverting means comprise a plurality of holes formed in the sheet.



5. A dispensing screen according to any preceding claim wherein, in use,
volatile material applied to the first edge of the sheet travels towards

t he secooadpmsadiol east partially under the effect of gragH2911/@953376. A

di spensi ng screen according to any preceding claim wherein the diverting
means conprise at | east one perforation fornmed in the sheet. 7. A

di spensi ng screen according to any pr%edi ng claim wherein the 30diverting
means cogrise a plurality of holes formed in the sh

t.. WO .
2012/ 0323.0PCH CSPe$ingIceen HECerdNdite f H§i7ngN@%fF€bﬁ‘eea%*&%‘?to‘i°ﬁ‘&°r{383cl aim7,

wherei n t.he. K } Ok Qgggﬁ i LAl irf tHeS8liveRthgsecond
edges, aﬂgﬁWﬁgggé%ggﬁﬁﬁ%ﬁﬁiP??ﬂgﬂEggns usﬁﬁgﬁgbgﬁgﬁygggniﬁ%erneabPe

regi ons embeanslfurther comprises jimpeimeatsdgegions extending emdhedeisingtefgase
joining edges. 5 9. A dispensi.n creen according to claim8, wherein the
i nper meabedhe giasrdosash i@ MW@&?@S%% support to the sheet. 10. A
dispgnsing screen according to any of clains 7 to 9, wherein the holes
10are arranged in an isonmetric pattern. 11. A dispensing screen according
to claimao, whelispensing sceramrerccerding terdlains &atwhergit the impesmeakle
perpendi cul ar to at | east one of the fi and second edges. 15 12. A
dispensiH§9§Epégﬂwgéégpﬁﬁﬁﬁl?%PQ%$}°3P%8@§%%Q claim wherein the sheet is
nounted in the screen in a support, the support conprising a pad for
receiving volatile material froma reservoir or wck conneqteﬁ hereto and
suppl yi ng1@.he Awlispenaingtssreer aseeiging teoany of claims 7 to 9, wherein the holes

10 are arranged in an isometric pattern.

11. A dispensing screen according to claim 10, wherein the isometric pattern
is at least 60° to a line perpendicular to at least one of the first and second
edges.

15
12. A dispensing screen according to any preceding claim, wherein the sheet
is mounted in the screen in a support, the support comprising a pad for
receiving volatile material from a reservoir or wick connected thereto and
supplying the material to the sheet.

20
13. A dispensing apparatus, comprising a dispensing screen according to

any preceeding claim.

14. A dispensing apparatus according to claim 13, further comprising a

25 reservoir for storing the volatile material before it is dispensed.

15. A dispensing apparatus according to claim 14, wherein lateral edges of
the screen, extending between the first and second edges, are joined to one
another along at least a portion of their length.

30
16. A dispensing apparatus according to any of claims 13 to 15, wherein the

dispensing screen is mounted around the reservoir.



13. A di spensing apparatus, conprising a dispensing screen according to any
preceeding claim 14. A dispensing apparatus according to claim13,
further owopoiziegoa 25reservoir for storing the vol ati lpeTras2erimissbef ore
it is dispensed. 15. A dispensing apparatus according to claim 14, wherein
| at eral edges of the screen, extendin§5betmeen the first and second edges,
are joined to one another along at | eaSt a portion of their length. 30 WO
2012/ 032310PCT/ GB2011/ 001337 35 17. A dispensing apparatus according to
any of clainms 13 to 16, further conprising a w ck, extending fromthe

reservoir{to tRe; 'éfpﬁﬁtfi A€ &itcaRding Ntof Ay df celammitatd de, dartiver
adj acent to the tg% of r?g)%di spensi ng s%reen to su y bvol atile terial

ppl
thereto. camsprigingiaspeksextgndippdican te srRsasyel IRythecdighgNeng SPeRBNBIN o 17,

further c rising. ink, Jn. I IS W fyi gur ed
o recei VIR s BB e ot ddcyl5 L o B HeReneisiy SEkERTo SRRl Dot
evapgr at egh\htilematetifiehdtgipensi ng screen. 19. A di spensing apparatus for
di spensing volatile materials by evaporation, the apparatus conprising: a

reservoir for material to be dispensed; 15di spensing neans configured to

al'l ow evapgr alA s Hlndi HohBlailit UBDLRTnG HRCENPIdT difinke 1@ EPATSAdrnand
a sink, in‘use below iI'spensing neans, configured to receive and retain
mat eri al édrpriging adbimkeisiusg betawmshetdisperisig soteeay Kpofiatred tor weetMee
di spensi ng neans. 20 . . . .

and retain material from the dispensing screen which has not evaporated from

10 the dispensing screen.

19. A dispensing apbaratus for dispensing volatile materials by evaporation,
the apparatus comprising:
a reservoir for material to be dispensed;
15 dispensing means configured to allow evaporation of material from the
reservoir to be dispensed; and
a sink, in use below the dispensing means, configured to receive and
retain material from the dispensing means which has not evaporated from the

dispensing means.

20
20. A dispensing apparatus according to claim 19, wherein the sink is not in
contact with the dispensing means.
21. A dispensing apparatus according to claim 19 or 20, wherein a switch is
25 provided to selectively allow volatile material to travel from the reservoir to the
dispensing means.
22. A dispensing apparatus according to any of claims 19 to 21, wherein the
dispensing means comprises a sheet of material.
30

23. A dispensing apparatus according to any of claims 19 to 22, wherein the

sheet of material is mounted in an impermeable surround.



20. A dispensing apparatus according to claim19, wherein the sink is not
in contact wth the dispensing neans. 21. A dispensing apparatus accordi ng
to cl ai mw® 20r/@0310wherein a switch is 25provi ded to selpettgBzel yoadszow
volatile material to travel fromthe reservoir to the di spensing neans.

22. A dispensing apparatus according gg any of claims 19 to 21, wherein the
di spensi ng neans conprises a sheet of material. 30 WD

2012/ 032310PCT/ GB2011/ 001337 36 24. A di spensi ng apparatus according to any
of claims 19 to 23, wherein the inperneable surround is connected to the

di spensi g meangispeAbing abpHbatnsiaugortingiatng ofctaimdi tegtot 23, amyerein theai ns 19
to 24, wherein the sheet of material is nounted around the reservoir. 26.
A di spendmpgrappblesuiruadds canhected ta e g@pemgpwq_@%o 25, wherein
volatile material is applied to a first edge and travels to a second edge
of the 10 screen, and the |ateral edges of the screen, which extend

bet wgen tdge fiA sispendingeappaiamdgeeording tovaap of dlaimsurfitoa2dl Whenesuthever at

| east a portion of t A di spensi ng apparatus according to

ageir extent. é?
any of clsieskohatey &W@Feéfﬂrotuﬁ the L$VUhnpri ses absorbent granul es or

porous plastic.
26. A dispensing apparatus according to any of claims 19 to 25, wherein
volatile material is applied to a first edge and travels to a second edge of the
10 screen, and the lateral edges of the screen, which extend between the first and
second edges, are wrapped around and joined over at least a portion of their

extent.

27. A dispensing apparatus according to any of claims 19 to 26, wherein the

15 sink comprises absorbent granules or porous plastic.

28. A dispensing apparatus according to any of claims 19 to 27, wherein the

dispensing means comprises a dispensing screen according to any of claims 1

to 18.
20
29. A dispensing apparatus including a dispensing screen according to any
of claims 1 to 12.
30. A dispensing apparatus according to claim 27, comprising a plurality of
25 screens according to any of claims 1 to 12 parallel to one another with their
main sides facing one another.
31. A dispensing apparatus according to claim 30, comprising a spacer
between each dispensing screen.
30

32. A dispensing screen, substantially as hereinbefore described with

reference to any of the accompanying drawings.



28. A dispensing apparatus according to any of clains 19 to 27, wherein the
di spensi ng neans conprises a dispensing screen according to any of clains 1
to 18. 20wo02012/082zdbspensi ng appar at us i ncludi ng a di spersiTGB28CIN®EI37
according to any of clains Ito 12. 30. A dispensing apparatus according to
claim27, conprising a plurality of 2%gcreens according to any of clains 1
to 12 parallel to one another with their main sides facing one another.

31. A dispensing apparatus according to claim 30, conprising a spacer

bet ween each di spensing screen. 30 37 33. A di spensing apparatus

subst ant i 38| y Asdispersinhehpparatiss substadtialiyt lasr bersinheferer desarbest wilte

accorrpany}e?greg]rcg\{\é gﬂ)s/ of the accompanying drawings.



