WO 96/ 36056
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The. present invention relates generally to devices for dispensing volatile .
active ﬁ?rem ents. More particularly, the invention relates (o _such
dévi ces wher ei vol atile active ingredient is appl i EGT{H5I6(p$52

alr-transmiting subgtUBE rox bisPENSING 4 VOLATIE ATk k‘mv‘“h' n
The art has produced a variety of fan-driven devices for d| spensi ng

vol atile 15 materials into the air. Typically such devices include a
housing, an air inlet and outl et TechmicalFieldr f | ow pat h extending

- therebetween,5a fan to produce an airflowin the airflow path, and a
variety of means for introducing the volatile materials into the

~airflow path. A nunberhqregehﬁﬁeenhamrdatesv@nexdnytoc&esweﬂﬂof dispenkiag volatilepotiay 1 0

drive {he fan. particular rel evance to the instant

i nvention are summé@fﬁ Bﬁf‘c‘!}?"ﬂ!’ fthednyention relatesdo suchdepices whgreipithfge or
refill assenbly é#?ﬂ Stattthst ik be
di spensed by t het@ew ce. ten wtgg\;/{/aaﬁ.&%%st g’% |er91t,(l:1orlrg%ld within

pl acenent of loheanaxrﬂowpahwlithmahsavidey or the battery vvhen either is-

changed. The art has addressed this difficulty in various
ways. For exanple, Corris, 25 U S Pat. No. 3,990,848, utilizes a
box-like container with holes in its spg@grodittArt contai ner contains a

solid, cylindrical block of a volatilizable gel. A thin, rectangul ar
battery is nmounted on top of the container, with the battery's termnals

placed so as t c_) The art has produced a variety of fan-driven devices for dispensing volatile

15 materials into the air. Typically such devices include a housing, an eir inlet and oﬁtlet
with an airflow path extending therebetween, a fan to produce an airflow in the
airflow path, and a variety of means for introducing the volatile materials into the
airflow path. A number of these fan-driven devices utilize battery power to drive the
fan.

20 Of particular relevance to the .instant invention are such devices that utilize a
replaceable cartridge or refill assembly for renewing the supply of volatile materials to
be dispensed by the device. The potential always exists for incorrect placement of the
refill assembly or the battery when either is changed.

The art has addressed this difficulty in various ways. For example, Corris,

25 U.S. Pat. No. 3,990,848, utilizes a box-like container with holes in its sides. The
container contains a solid, cylindrical block of a volatilizable gel. A thin, rectangular
battery is mounted on top of the container, with the battery’s terminals placed so as to
engage electrical contacts that lead to the fan of the device. The entire cartridge, with
attached gel and affixed battery, is inserted as a unit into the housing of the device so

N 30 that correct placement of the contaiﬁer automatically provides for correct placement of
the battery.
Sullivan et al., U.S. Pat. No. 4,276,236 and Tringali, U.S. Pat. No. 4,035,451,
both disclose a cylindrical cartridge having a conventional, cylindrical battery held at
the longitudinal axis of the cartridge, with a space between the battery and the outer



engage el ectrical contacts that |lead to the fan of the device. The entire
cartridge, with attached gel and affixed battery, is inserted as a
unit into the housing of the device so 30 that correct placenent of the
cont ai ner automatically provides for correct placenent of t he
battery. Sullivan et al., U S. Pat. No. 4,276,236 and
Tringal i, U. S We:A6R60%p. 4,035, 451, both di scl ose a cyl i Pfch§S0¢{p6529

cartri dge having a conventjonal, cylindrical battery held at t he
| ongi t udi nal axi walbef theartsidge holdige 2 fiwfadistrip of papes bepsingseliveringredients Ehty and

t he outer
PCT/ US96/ 06529 battery is mg?ﬁﬁgﬁgdcar %nrtp%f;aémﬁ%ﬁ ding a fluted strip of paper

bearing active ingredteneretdhdl.S. Pat Ndn&ﬂ&hﬂ@ti slowsranagmedement saatewhatd Wi t hi n
the cartridge 743,406, shows

an arrangenent sﬂWﬂmﬁtg“n‘me”i' gpg oe’gﬁl?tlﬂ?aéi}? cé’f“%[fcla\'P‘éa?fafy‘l*??‘?{gal i |
except that tde ﬁ!&ﬂeﬂ%ﬂﬁﬂhe'&ﬂ*tﬁdg&yms&a@%e baﬁe? sfrﬁ;sy edisiablystipdinfohae

cartridge. Instead, the battery sinply renovab ps into a battery
chanber desi gnedbqﬂemcbarabqudesrmdttehgld\ﬁhqbauww%ﬁdvnwadmdl axigtenicgleThe cal .

The batter IS t, once
a battery is pl a%aug't}acmgerlé?ﬁ%p*hﬁge%%%ngg&%ngﬁ%ﬁé’%g%%#&Q@geglaéalanserted
i nto the Stei nerwithinée.chaiabéraad tipartridge is inserted IritpthHeSteinarat 4. devitepgage bot h

ends of the battery, to_ | ead z et al.
U S. Pat. No. 4,¢eomigpls %&RE%@@W&“Q? %’“‘c‘iﬂ“ﬂﬂd&“ lead) popvsr EW‘PQ@@ t hat

has a shal | oy wel | vaaexta{lgus%umenmmpmow eﬁngattehcﬂ%ar&idlgéed Wi th

a gel - i ke odor control product. A cylindrical is cllpped
into a sl ot for ntsethagashaliow well ocgupymwtsdmp@mostmertmr {The sigH is flediwithracgel-

| ongi t udi nal axi of t he, bat t N Ies to,the
| ongi t udi nal axi qdqrr?éltrgﬁ ﬁ'ff}/ ‘ggyﬁ%ééﬁg bg%eé%lsq%’?tfq ‘“W“i% g“ﬁ% 15
cartridge only faiisileeftheRtridiRewiththe lm&ﬁdlﬁd’l mught}krbendrsaeﬂmem righte
cartridge. Hol zner, Sr. No. 4,931,224, and

Hol zner, Sr. et @#agles tq shelongjtpding axis of the cslmfmal swdgghé\wﬂawg@mgaﬁ the,
cylinder caris ! dgeuibbalny Sombid :ad0ts @ pesb idubedbndh of thebarridge. | 225!

in the fact ematema I'n an annu space t
surrounds and is Holzez, 8¢, B1.S. Pat Noad ﬁ‘:}/ll,224pmdd-bdlzdyat8xmt gl., U:ISvBavHoﬁ in the
two Hol zner pat egn 53‘7 58];2 S oevaz} ée%gl%ll)i' gylinder cartridge that is reminiscent of Sullivan et al., at
least in the fact that volatile material is held in an annular space that surrounds and is
co-axial with a cylindrical battery. However, in the two Holzner patents, the battery is
20. removably held withina éentral well, so that the battery may be removed and replaced
without the need to discard the entire cartridge. In essence, the cartridge is a holder
for the battery, requiring that the cartridge be in place to hold the baﬁery within the
device. |
Zlotnik, U.S. Pat. No. 5,376,338, employs a ring made of a biock of
25  vaporizable material that has air passages formed within it. This ring of material is
held by a sleeve that, in turn, rests upon one end of a conventional, cylindrical battery.
The longitudinal axis of the battery is vertical and located within the airflow of the
device. The body of the battery thu.s serves as a supporting structure to hold up the
sleeve that in turn holds up the ring of volatilizable material. The battery can be
30 placed in the device without the block of vaporizable material, but the cartridge
cannot be held within the device without the battery.



20 renovably held within a central well, so that the battery may be
renbved and repl aced w thout the need to discard the entire
cartridge. In essence, the cartridge is a hol der for the battery,
requirihg that the cartridge be in place to hold the battery within the
devi ce. Zlotnik, US. Pat. No. 5,376,338, enploys a ring nade
of a bl ock of 2MO9%R@fori zabl e material that has air passages ¥V hi n
it. This ring of material is held by a sleeve that, in turn, rests
~upon one end of a conwlnifittesadievicey in which 8 z¢filkrartridge,of some sort iplassocigted with@i nal

axis of the battery is,vertical d located within th i the

devi ce. The body%ﬁ@%%‘%ﬁﬁn@ﬂgn’s cfévaecgmgg té)rgol?tp‘)'f)%? iaﬁaﬁggeﬁeﬁé l'tlirﬁe to
~hold up the soﬁxk%&ﬁcéshatre% thit 8 bedrfl Be tHangddentien e rekt of teaitlidgedd| e
“material. The battery can be 3 placed 1 n the device w thout the b]aock of

_vapori Zabl e mat erchanged frenewing:simaltaneperheboth the clegiial sousse andihg soyres phyolafile
PeT) Usg6/ 06528 et Yo ispenge by the derke? AUSRY Mne of i et presenty

cartri dge of S OMearfafgdmentinadicirardietansinittingisubstrate tratinga yoletile letivedngredient

‘ designed to provide a_ conpact or . cqonvenient arr.angern n% or, .in SQmne
instances, to red&heldby pzmllasperbly that isused in assaciatigh with Rt rerhaips separpig fom
cartridge is '}&?ﬂh g RN Plad kbt loR e Btery withiinthé Svicl reqifires ha
source and the sobt??t%g 0 v%tlsg??%ge g, mat eri al t(gybe di spensed ci/ the

- devi ce. However, therefillagsembiyshave beqproowreetlysinsialled so that the subsyateisield withipaeh an

air transmttjng sypstrat eari.n vol at i i | ' 1S
el d by rero ! atoatbeysh e eyice yainif A deBpiey SroR i vatery o'

separate from  pon ddainidEhy pssieéh Wilitfessetoaisdiowpl acenent of the battery
wi thin the device requires ?hat the refill assenb(!l')%%lgi\r\ie been

correctly installed scbnimportanprahlem forgiuser a hatfey-RPVEIE Ygn deyiee o) oy
through the devi cg . Wddyidife %H{eﬁgl% dé&ﬁiﬂ?%?%@di&ingﬂbﬁﬁ%&tth@ﬁmﬁeﬂ%rw tery
srtiron wt espe flo

in a non- obStr uct1 ng posi ct to the air W.
An inportant probvelatilé materiallis er wilifbealeplatetl o This pspecialiyticantberimgertant whepethe ce t o

bt Loy or thE voldlgisangieres EFR B w1 inp SRFARE e s PRp e o ik beld
especi al |y can bepdueRrideplbtediSlBtile Aty mean an irritating midnight mosquito attack, with the
attendant risk of mosquito-borne disease, in some locales.
The art is aware of the use in these devices of various control mechanisms that
provide use-up indicators or timing circuits to measure the use or indicate the
20  depletion of either the battery or the volatile material being dispensed. For example,
Muderlak et al., U.S. Pat. No. 4,830,791, shows a timing circuit that provides a visual
indication that a set number of days have passed since operation of the device was
initiated or a reset switch was last pressed. The volatile material used in Muderlak
lasts about 30 days, so the device is set to give a visual indication of the passage of
25 timeat 32 days. The timer operates by generating electrical pulses at set time
intervals. A counter generates a latch signal when it has received a predetermined
number of pulses. _ .
Walz et al. does not include a timer or indicator device but does utilize an
amount of a gel-like odor control product selected to be sufficient that battery life and
30 the life of the volatile ingredient are about the same. As a consequerice, the “product
and battery can be installed and replaced at the same time as a unit, thus assuring that
an old battery is not-left in by mistake.” (Column 7 at Lines 49-52).
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15 volatile is an insect control agent used in a sleeping room for
exahple, so that a dead battery or depleted volatile may nean an
irritating mdnight nosquito attack, with the attendant risk of

nosqui t o- borne di sease, in sone |ocales. The art is aware of
the use in these devices of various control mechanisns that rovi de.
use-up i ndi cat ¥@9&3605i ning circuits to measure the use or inHFE’H?%’“f‘?% 20
depl etion of either the battery or the volatile materjal being di spensed.

~ For exanpl e, MuThe Tringalitcagttidge, alseshopgin Syllivanst ghpenuanentbyporatsthe j nj ng
~circuit that provides. a,vi .9 J gl catl r of days

' have passed si ncé’ag%'é@mnﬁy%"ﬁ%agn%%ﬁ%gg@%ﬁgdéﬁ@é’? %’ip? ?tzﬁfggﬁglr% a rese%/

. switch was | ast phgedian. Afheughaloaké-upindichior isalpplisd,dt leastithaimtteryiand volatile| ast s
. about 30 days, so the devioge IS.,S i ndi cation of the

t t Lve a visual
| passage of 25 t imerip] myst of pecessity érfﬂ?ﬂf'g‘ikmdb"e*ﬁ’?é’?%y generating el ectrical

| pul ses at set gtine udeﬁméiralé,adl.&Paﬁn&lsrlt'fs,ngg@saeam&sciecﬂta&%pa,bgmir when

I it has received a predeterm ne nunber of pul ses. Wal z

et al. does not iaved timketodhe heater utlized tai¢ause the activy Ingeedinnt tocksedispenseri 3e an

et o295 NSRoBE AE hokceRLR e SLRRL 0 A e i

- sane. As a consecgﬁ%ﬁtségﬁerafwquuﬁmercimuit, and battery can be installed and.
- replaced at the same tine as a unit, thus assurin

\ % &hat . abn ol d
battery is not left iKunse, K-S PatdNo: 530,82 afisclosss impd gperatipn:of the battery-
- 3= devi ti ot to be designed to measure
- PCT/ US96/ 0652{? meg%%ﬁgé%e‘?ﬁeé ?\}v%vgeglﬂlxe }:né&rr_ta ?ﬁe(ajrSerj, al so s oevvnoi n Sullivan
et al., permanentdoysumptiog of ¢ither battery fostet o volailet ingradienfe sane cartridge that

caqrtes the dov oo’ IR bl S bl el o g s p U
of necessity be rQpiicerhs@imihgBofeihid dnedEentation, to allow the aitflodeddntihg fom die. |,
U S. Pat. No. 5,175,791 uses a tiner circuit to step up power

device to be directed toward a desired part of the airspace of a room, for example,

15 from different locations about the room. The presence of a heavy battery within the
housing of an otherwise light-weight device can present some difficulties in
accomplishing this.

A few of the devices shown in the art provide for more than one orientation of
the device. Thus, the device shown in Baker et al., U.S. Pat. No. 4,666,638 is

20  designed to either be wall mounted or supported by a flat surface. An anti-roll
chamfered segment is formed in the housing of the Baker et al. device to allow it to sit
stably on a flat surface, with the air discharged from the device angled upwardly.
When the same device is mounted on a wall, it is securely fastened to the wall with
the airflow directed horizontally, outwardly from the wall.

25 The device shown in Chien, U.S. Pat. No. 5,168,654, utilizes a clip leg to
achieve two different orientations on a flat surface. In the first orientation, the clip leg
is folded flat against the housing of the device, and the airflow is projected directly
upwardly from the device. In the second position, the clip leg is opened to brace the
device upwardly from the flat surface at an angle. The Chien device utilizes a heater

30 to dispense an active ingredient from a solid repellent and is not battery operated.

Various other devices exist in the art, and those referred to, a!pove, are by way

of example only. The art is still in need of a device that provides an easy means fora



over time to the heater utilized to cause the active ingredient to be

di spensed. The Muderl ak et al. '791 device is not battery driven,
does not utilize a fan, and is noted only for its general use of a
tiner circuit. Kunze, U.S. Pat. No. 5,370,829, discloses tined.
operation of the battery- 10 driven fan of the device. However, the tiner
appears not to We9#s8ségned to neasure consunpti on of ei (ACEUSPAM6E2E, v
power or volatile ingredient. To be flexible in use, it is

val uabl e that a desritedetest wherea saplaceable sibsteateshearingean astive ingredientitasibeen of
323 :J (r:ne : ,? o rrg (ra € dit PZ@P@E&!}%&%&%%& it %.’de\trige. g%ih?m%#, r?%‘aha% il 18 %eﬁ%?‘a{i' glg&a[n? H@sﬁéﬁ? or

a desire e al rspace o room
exanpl e, 15 fr onhadalidvarsantr toeontrdl siresdirebtiart oftairfiow imm a Héteryppoveteicdowdr a

heavy battery within the hqusi ng of an ot herw se |ight-weight device
can present sone dgyiFh.pEHPY ppmich ﬁ(‘)’e‘""e tﬂa‘aﬁ&% G W ‘%‘ﬁ,\fbe“telﬁf‘ Y power ’sg{’]"“‘ oor A
few of the deyi Cggs irisBrficliat fF ALY isbooriterdevios AN bR thes Rarfifek @Rt at i on
of t he device. Thus, the device shown in Baker et al.,. U S Pat. No.

4,666,638 is 20 imgesntroacpraasicaland asefuldatieny operatod desdcedfor disprpsing ayoletilea f | at
surface. An anti-roll, . ..Chanfered segnent is forned in the housing of
the Baker et al. a&%‘(ﬂ‘ﬁgeqlﬁmé?t?%ql? to sit stably on a flat surface,
with the air discharged fromthe device angl ed upwardly. When t he
sanme device is mounted on a wall, it _is securely fastened to the wall with
the airflow directed horizontal | yBrisfiSymmsryofthg laventiony | . 25

The device s gwn in Chien, US. Pat. No. 5,168,654, utilizes a clip leg to
achieve two different orientations on a flat surface. In the first
orientation, the cli pThedispensing device of thiebivértion isxigsignesd totdispense a yolatjleattivene
device, and the airfl.ow. s prqjected.directl u rdl y.fromihe
device. In the s&@ﬁ‘h%&mfﬁmﬁ-wﬂm fﬁ’r“éﬁg%t f8%%%8a\¢?gdad¥g]a ?*ﬂély'
device upwardly fyRmidpbiidpl dbice i shamfiriadd i That i cfuded B Rovsitigtiaving vh @iftake

utilizes a heater 30 "to dispense an active ingredient froma soljd

repel | ent and i s veutandan exit yenspbitemal gurfaces of the housing defingrangirdloyt path devi ces
exist in the art, g% : V &pe &l iV¥ice includedtefig X anpl e
only. The ar tl%i s ﬁﬁ’ﬁnél n Eeeﬂéﬁgﬁt&%%gg\gﬁ%g&t%gpeprsge\’/lfgglgs alrcle glgsy nmeans for
a WO Siséenfbfibsapport means for removably supporting the refill assembly with the
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substrate located in the air flow path. The dispensing device also includes battery-
powered fan means for propelling ai; entering the housing by way of the intake vent
along the air flow path, to pass through the substrate and exit by way of the exit vent.

20 A battery holder is also included for holding a battery for powering the fan
means. The battery holder holds the battery in such a manner that a refill assembly
not fully inserted within the refill assembly support means blocks the placement of a
battery in the battery holder. Furthermore, the presence of a battery correctly held in
the battery holder blocks the removal from the air flow path of a refill assembly

25  supported in the air flow path by the refill assembly support means. Asa
consequence, successful placement of a battery in the battery holder serves to both
verify and to maintain the correct placement of the refill assembly in the air flow path.

The dispensing device of tﬁe invention may alternatively be summarized in

that it has a housing that includes a housing face forming the front of the housing,

30 together with a housing roof, sides, and floor. The housing floor includes a foot upon
which the housing may rest when placed on a supporting, generally flat surface. The
housing floor also includes an angled support surface extending upwardly to the face



user to detect when a repl aceabl e substrate bearing an active ingredient

has.” been | nproperly inserted into the device. Simlarly, the art
still is need of an el egant design that allows a user to control the
direction of airflow froma battery.powered bl ower devi ce, as wel I as

such a device that signals the user when battery power is about to or
has become insW@p&Isesst for effective use of the device. All 8?"!’??6‘9@529

features are i mportant to a practical and useful batter operat ed
devi ce for di sperfsinnthe forwaiddifrgin of the footzat an acutejangledel therfeot; Theheusing a-*ran
Brief Summary of t e | nve tlonl,tqn(;)_ﬂt int

t he
invention is desi'§A&d"® P‘b pense a eﬂfaa m{aeesggﬂé%oqéxﬁé’&éfﬁﬁrﬁ%rn@g] ent rom
an air-transmtt |mnaiu@b‘étmﬁeth‘e fradkefand axit mntsaﬂhe einvem:aflod:dtedasﬂzerhbusyng
The di spensing device Is sumTﬁrl zed in i.ncl ud H’(S haV| ng an
i nt ake ventrogfite vent the.aix flqpe ppwarglly 3\ hgtﬁ'?%t‘é ‘5$°? ehg defi ne
an air flow palh gdeens r%ﬁde%{b@'omelﬁ%m&msohﬁcwd& aeml &E&ilnwhdppmms fdhe
di spensi ng devi ce |ncf es refil assenbl y support neans for
renpvabl y suppor tsupgprtirigethe eeffilll dssembhiewith the\sistrate arethe air flowspaghs  Battew-noyeeade d

pover ed fan moande B TEﬁopv%t Rl BTl ) PR S MRS iR i, |

i nt ake vent smughlmy\sube&dmmﬁ@xinhgwaybfﬁngmwm substrate
and exit by way of t eX|t vent

tt h
“included for hoI di ng JhsétSPngdswc?,mFr lﬂﬂuqeﬁé%gtéﬁ{}? LdeerOtjoﬂ]gaq*lgga 2 to
~ batt hol deyqy h Bt ]i; bl
ngt fe{,l|>/| yOI ngiéor t g&(?%r{hE %Ie re%ﬂ tiﬂf ﬁosﬁﬁ ufﬁ&i&{ﬂy@a{f@ thARE y.

_ assenbly support means bl ocks the
pl acenent of a wexghtloﬁtheé:a’gtery 50 immadmwiﬂeﬁty vvhd‘l&enf themomphuentaefdhe t he

| f a bat tt |d ks th
Cemoval from t ho dERRAPRER O et e oL bGP g paphuen iSE e

air flow path by t,ﬁe?.m@iobtisr&ﬁﬁgﬂ@b%ﬂdﬂﬂ%ﬁt&&t&saﬂ@e%e angled sggpogequence,
- successful placenent of a batte lgz in.the battery hol der serves tao both
3

verify and to nmisufacepwheérethe angled supportsufacays resting erea herizoptal MWSn t he

air flow path di s |
alternativel ylsoe ;gm??&mpﬂg(aew& ﬁ%tﬂﬁq&ﬁ%éﬁ%ﬂﬁ @Fﬁ‘éwﬁ%. nc udes a
housi ng face f or nitsmility B eftlied tie fobt dr ide anpled support Sitface apditdoethe wir flowaxitiogsi ng

roof, sides, and floqr. The housing fl oor i nclﬁ,des a foot upon whi ch
t he housi ng may r@s?mttmhelﬂtea%w op upwasly at 3 A&fally flat surface.
The housi ng 1 O&fhe 3iritfanbhiffingdeil akedbly loﬁﬂllemﬂﬁ’dﬂls SuthinasRd axfollows.Ng

upwardly to the face
The refill assembly has a front and a rear and includes an air-transmitting substrate. A

20 tabis attached to the rearward margin of the substrate. The tab has a brace surface
facing generally away from the substrate. The brace surface is shaped to engage the
surface of a battery being held within the battery holder of the dispensing device.

Brief Description of the Drawings

25
Fig. 1 is a front perspective view from above of a preferred embodiment of the
dispensing device of the invention for dispensing a volatile active ingredient.
Fig. 2 is a front perspective; view from beneath of the dispensing device of Fig.
1.
30 Fig. 3 is a front perspective view from above of the dispensing device of Fig. 1

with the door removed and a battery shown in the position appropriate for insertion

into the device.
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PCT/ US96/ 06529 fromthe forward margin of the foot at an acute angle
to the foot. The housing has an i ntake vent and an exit vent, internal
surfaces of the housing defining an air flow path ext endi ng between

the’intake and exit vents. The exit vent is located in the housin

roof to vent t 08436056 ow upwardly when the housing is resti n&qﬂg?q‘fﬁsqgoot.
" The 5 di spensing device of the invention also includes refill assenbly
support means for Fig. 4 isgplrentipaxgpectize yigwiof the dispensingdexice Bt Figel. 498kt r at e

in the air flow path I Ve r means propels air entering
t he housi ng by Wg’fln%ﬂ]’ Bﬁiénﬁrﬁtgﬁlge@gﬁgoglogﬁmged%ﬁgaai r flow path, to
pass through the subsFigasés ardssesettionalviewgf the dishensingideviceof Fig. 1 taken along
The di spensing device further includes a battery holder for holding a
battery to 10 pdopstiontineSPLfFigdns, with the battery positioned
sufficiently far for ] i ieWoF (b Uispénsinptiebiot bEFi¥. P@kdnHidhgact s
with the wei gkﬁas of t {equggr:%%rﬁgjn%gn%ﬁal?ﬁe Bdi snigensi ng dgvi ce thatg t he
center of gravit \sectfonfline 6¢6 offégrdi ng devi ce i s above the foot, when
the foot is resting og,a horizontal syr.f d. 18

suppor t sur f ace %’% & W?‘%ﬁ‘&%ﬁ“%‘%%ﬁ%‘? ? L ur 'g’géeggi:ég OIr‘@g’t fﬁg‘l'“ﬂ"“é

hori zontal surf acgeioRYint i Pofle. 1. Means, the di spensing device may be
supported alternatively and with positional [

0 stabj|lit I ther the
foot or the angl ed suf8ts Bmwﬂ)cﬁ@edl?%@?mtah‘éveaﬂflar?fIL'ILWSé'Q‘B{PE e t he

exit vent either .u : r ?’?fﬂ{g ; ¢ angl e. . The
air-transmtting lpgﬁ\é‘vﬁ{”ﬁ%gg% ?9@#" e |d%¥/lgén)ﬁ%%dll s sumari zed as foll ows.
The refill assenbly h¥sg. 9 iéacpiplandew of tharcfliradsembdy offdg. &n air-transmtting
substrate. A 20 tab is attached to the reagward roin of the s trate.

The tab has a brace sd’ﬁs-aleésasgepe’?@&‘i“f?d"“défﬁ‘é‘@ﬂ’%ah%aﬁ?"c}?ﬁ“’t"ﬁ lll’g‘ﬁl St at e.

The brace surfaces éﬁﬁﬁ&émb @Fg%?@,eslbhrﬁinex loded bildtvnavitirespettad ker y bei ng
hel d within the Eoe;tﬂt?eery ol deirir of The di spens?i ng. devi ce,

Brief Descri pti onaltefativecenthogitheny of the upper housing sectionof ghe dispensiag devis of Fig.
perspective vjgw i‘ rom above of a preferred enbodi nent of the

di spensi ng deVice"of the invention for dispensing a volatile active

i ngredi ent. Fig. 2 is a front perspective view from beneath of

the dispensing device of Fi %etailed Description of the Preferred Embodiment

Z

Turning now to the drawings, wherein like parts are indicated by like reference
20  numbers, a first and preferred embodiment of the dispensing device of the invention
for dispensing a volatile active ingredient into the air is shown generally at 10 in Fig.
1 and Fig. 2. The dispensing device 10 is intended for use with a refill assembly,
described below, that has an air-transmitting substrate that bears the volatile active
ingredient to be dispensed. The dispensing device 10 has an enclosed housing 12
25  having a modified box-like shape, with a roof 14, a floor 16, and sides 18. The front
of the housing defines a housing face 20.
The housing 12 includes an intake vent 22 and an exit vent 24. The exit vent
24 is located in the housing roof 14, and the intake vent 22 preferably is located in the
housing floor 16 o, in any event, in a location not obstructed by a table top or other
30 flat surface upon which the dispensing device 10 may be supported. Internal surfaces
of the housing 12 define an airflow path 26 that extends between the intake and exit

vents.



1. 30 Fig. 3 is a front perspective view from above of the

di spensi ng device of Fig. 1 with the door renoved and a battery shown
in the position appropriate for insertion into the device.
- 6 - WD 96/ 36056 -

PCT/ US96/ 06529 Fig. 4 is a front perspective view of the

di spensi ng devi¥@%$%6036 9. 1, fro beneat h, | ooking into tPEEUSHDE52%00r
of the device. Fi g. 5 is a cross-sectional view of "the

di spensi ng devi ce of TFhedispensing devieg g intended fop pse with 4 refidl assemblyf, a pieferred. 5
Fig. 6 is a cross: i 118 { | ' Vi f B 1 ken
Mo Csect: Soppingtsnritud ifedtPRIRT Pk s Fe il Frssertt
cross-sectional 28&whiaes & bbstlats 00 prefergd tkebd substaritialy glandr dnd o€ fseddcedg
section line 7-7 aof Fig

from above of a rﬂBFlF'P?Sdggeg%‘wﬁfiyyalfchtfpgorgbst&\?h\x}gﬁfgﬁtr{%ﬁéﬁ%ém&ggm'Ve Vi ew

di spensi ng dey C‘”a¥n9 t%fﬂctwl: ingredient desired. Thé:dugstraa: 3(5is add4pRRd 1B tansmid v Of  the
‘refill assenbly o O is a side perspective Vi ew

Fi g.
from beneath of anﬂwﬂuomltﬂwsxbmmm adireetion approxignately @ormed! iq the ploneefithy of

Fig. 8, shown in oded relation with respect to an alternative
enbodi nent of thé“eltfﬁ'ﬂg‘r housi ng section of the dispensing device of Fig. 15
1. The substRté 30 isaidsifiRdes boso plited in thb airffow beth 26 thatiibodi nent

passing from the intake vent 22 to the exit vent 24 will of necessity pass through all or

10  atleast a part of the substrate. It is preferred that the shape and size of the substrate |
30 be approximately the same as the cross-sectional size and shape of the airflow path
26 at the point that the substrate is to be held within the airflow path. Such an
arrangement provides the most efficient use both of the air that flows through the
airflow path 26 and the substrate 30. However, smaller or larger substrates are

15 possible, as are substrates of different shapes. All such alternative embodiments are
within the scope and spirit of the invention. In the preferred embodiment of the refill
assembly shown at 28, the substrate 30 is a disk of a size sufficient to span and fill
substantially the entire cross-sectional dimension of the airflow path '26 of the
dispensing device 10, which, in the embodiment of the dispensing device shown at 10,

20  isround at the point where the substrate is held in the airflow path.

The refill assembly 28 has.at least one wing 32 to provide a surface of the
refill assembly that can be used to guide insertion of the refill assembly into the
dispensing device 10 and to support it when it is in place. The refill assembly 28 has
a front 34 and rear 36. Preferably, the wing 32 extends rearwardly from the substrate

25 30 and is generally co-planar with the substrate. Also preferably, the wing 32 narrows
slightly toward its front end to facilitate insertion of the refill assembly 28 into the
dispensing device 10.

The refill assembly 28 includes a tab 38 that extends downwardly and

rearwardly from the rear margin of the substrate 30, at a right angle to the substrate.
30 Thetab 38 provides a convenient structure for a user’s fingertips to grasp while

inserting or removing the refill assembly 28 from the dispensing device 10. The tab

38 has a brace surface 40 facing generally away from the substrate 30 and shaped to

-8-



Turning now to the drawi ngs, wherein like parts are indicated by |ike
reference 20 nunbers, a first and preferred enbodi nrent of the dispensing
device of the invention for dispensing a volatile active ingredient
into the air is shown generally at 10 in Fig. 1 and Fig. 2. The

di spensing device 10 is intended for use with a refill assenbl

descri bed bel oWVt as an air-transnmitting substrate that bé‘g'r'@s’f’ﬂ@”
vol atile active |ngred| tnt to be di spensed. The di spensing device 10
has an encl osed H&eagetks spsfacesof a hatiery yyd ‘?I"%‘B’i‘*‘?"éﬁs‘ﬁ&f-dﬁ“k‘g hele®. with a

roof 14, a floor ﬁr@feraﬁﬂdthé'b%ésﬁ&cel@%d(dgﬁéﬁtoengageéﬁgclﬁv%s H&l%'o?g defines a

housi ng face 20. housi ng 12 i ncludes an i ntake vent 22 and
an exit vent 24. cylindrieal batternyntAlthough thizend couldbeachieved by aliowiog fir bglcc s]mfacé_4

o inany event M ennasi PR ER Btk b SebRETbite ool shope BE e ke e

flat surface oorispdhcsi? anl gerfli-GRARS. ng device 10 may be supported. Internal
sur f acas of the housing 12 define an airflow path 26 that extends
bet ween t he intake an@thexifeatures of thezefj}l gssembly 28, together with the manner of its use,

- 7 -
PCT/ US96/ 06529 mwe%@gcﬁﬁgé%ﬁlﬁe di spensing device 10 is intended for use
with a refill assenbl The dispemsingrdeeide 10 includesrflromieansrfor ropeligedir éntering chen

enerally at 28 in Fi 8 an e refil| asse 28 includes a
gubstratg 30 pre@iwéﬁf%‘/wgﬂgsffﬁﬂwamﬂé Lﬂ“ﬁﬁi’rar‘]‘gi%’wh%ﬁ é‘él’”é\lig‘éﬂ’lé e
thi ckness detgy msﬁS&a&BO%ﬁ*&xi&Bf%{r%fﬁé etibGenb2d. ksith tﬁ‘r‘iﬂﬁﬁl{s%}éerﬁlﬂfﬁsasary to

hold the 5 anount of active 1ngredient desired. The substrate 30 is
adapt ed to transhattery powered fang pych|as that mowgwemﬂcéhmﬁ i Eigs. 3-6a Intheect i on

approxi mately no rp@&erréfen%&%nﬁén@ e Bh 42 26 modular uil 25 ihith e fan itself includes fan

blades 44, seen in Fig. 5, and a fan motor 46, shown schematically in Fig. 5.
In the preferred embodiment shown in the drawings, the fan motor 46 is
15 mounted within a fan housing 48, which is so oriented that air is propelled upwardly
through the housing 12 of the dispensing device 10, to be discharged from the exit
vent 24. Interior surfaces of the fan housing 48 are continuous with and substantially
form a part of the airflow path 26. Preferably, the fan housing 48 is circular in
horizontal cross-section to match the disk shape of the substrate 30. The fan blades 44
20 shown in the drawings are of the pinwheel or turbine sort and are preferred. However,
é squirrel cage fan or any other fan means for propelling air along the airflow path are
within the scope and spirit of the invention.
The dispensing device 10 also includes a battery holder 50 for a fan battery,
such as the preferred, conventional D-cell battery shown at 52 in Fig. 3. The battery
25 52isindicated in phantom in Figs. 5 and 7. The dispensing device lb includes refill
assembly support means for removably supporting the refill assemblir 28 with the
substrate 30 located within the airflow path 26. The battery holder 50 holds the
battery 52 in such a manner that a x.'eﬁll assembly 28 not fully inserted within the refill
assembly support means blocks the placement of a battery in the battery holder,
30 providing a signal to a user that the position of the refill assembly needs to be
corrected. .



The substrate 30 is designed to be so placed in the airflow path 26 that
air - passing fromthe intake vent 22 to the exit vent 24 wll of
necessity pass through all or 10 at least a part of the substrate. It is
pref-erred that the shape and size of-the substrate 30 be

approxi mately the sane as the cross-sectional size and shape of the airflow
pat h 26 awvoi9886056i nt that the substrate is to be hel d wiRGH/PEIAEE29
airflow path. Such an arrangenent provides the nost efficient use
both of the air that flhthepre odiment, two supppit friembers 3¢ loxtes] upvehrdlydrom

re subst rates ofdiedrdd BhtoeHeudie 17 bR euddnhoriler bulding Brn ol SR e
wi thin the scope hotsingwith dne@hiehvh sideoEthieifmnd2. | Thetsuppopr mémberesh eatbhgienent  of

the refill assenbly shown at 28, the substrate 30 is a disk of a size
sufficient to spdRwarlly picsented battery SUpper § chﬁﬁjaqan Ehuppat e battere 82+t i onal

di mensi on of .ishe g { §are SirBR&/Th R ' ML ch,
in the enbodi rr?entﬁ%‘?#ﬁ\gmgi%%gﬁgﬁ%edevi Cgurg C})Wn at 10,95?3&&@20%%&#:3&%
the poi nt where tcheved side of atenventional] eylindricahd)-e¢l} battexy, puch ks the battery shownat The
refill assenbly s at least.one wing.32 to provide a.surface of the .
refill assenbly %ﬁa{m‘é’ﬂa' %xberlygggugbgegmeﬂgs P’f’i’?@?@?lgﬁmg?e "rt% YPPe @ b y
into the dippeadih-dfike ideetitiog. 10 and to support it when it is in place,.

: The refill assenbly 28 has a front 34 and rear 36. Preferably, the
wing 32 extends rearwdhafaeeRp gfithe heusingdthenamacpess opeying:3fthroyglywhichahg y

: co-planar wi t4lg t e ahl ]

Sl ohtTy touald 1Ry SRR nsthaRe R door B0l U alccal eSS,
 assenbly 28 i nt o Préferably the dabr 60 slides npwatdlyifrom Bddow in grooves (not showhi) desigaied | |

nbly 28 incl yd tab 38 that dl d dly
romths rear it Fresgs Moo b Soor ity B Seatet M HE i thadgit e door AR Y
- substrate. 30  hBess gpenity SBiOPHnAGPofRoSRMRR paid ofthé dbor HiidEthé RéusthgUDhatS

; fingertips to grasp while . nserting or renoving the refill "assenbly
28 fromthe di spenep togethento ttain the dgprdn its plosed positigs Fhesdoar isifarther sagnreddby 40
facing gener sl Y il Uhudelles &HBUohB il Bin ¥R theH3BPS arki%he bottom edge of thE©

. PCT/ US96/ 06529  access otnihgd8, the eodperafing struefures jbininges formadivtr ok G41Theseces

. to be described, below. . . . oy
i structures are most easily understood from the cross-sectional view of Fig. 5.

When a cylindrical battery 52 is in place on the battery support surfaces 56,
the battery support surfaces curve circumferentially under the side of the battery and
20 forwardly sufficiently far to cradle the battery, so retaining a battery placed upon the
support surfaces that it is not free to roll forward unless the door 60 i$ removed and
the dispensing device 10 is tipped toward its face 20 to deliberately ciump the battery
6ut the access opening 58.
In the preferred embodiment, the refill assembly support means includes
25  upwardly presented refill assembly support surfaces 66 formed in the support
members 54. The refill assembly support means further includes retaining blades 67
extending downwardly from the ro_of 14, with one such retaining blade being located
directly above each refill assembly support surface 66. Downwardly presented
retaining surfaces 69 of the retaining blades 67 oppose the refill assembly support
30 surfaces 66 to define a refill guide channel 70 therebetween. The refill guide channel
70 accepts in removable, sliding relation the wing 32 of the refill assembly 28. A user
may insert a refill assembly 28 into the dispensing device 10 through the access

- 10 -



Preferably, the brace surface 40 is adapted to engage the curved surface of
a . cylindrical battery. Although this end could be achi eved by

al-l owi ng for brace surface 40 contact with the battery at selected
points, "the preferred shape of the brace surface 5 i s concave and
seni-circular. O her features of the refill assenbly 28,
together with tWe@6¥&er of its use, wi || be described, BfE/ER6/06529
The di spensing device 10 includes fan means for propelling air entering the
housi ng 12 by wayopeding 58 Whemfidlyinsertedintathe refilk gvideshamelolQ, etsubseste 30ds pass
through the 10 substrate 30 and. gxi £t L& ch fan
nmeans pref er abl yﬂr%pequocateél Q‘F é'fri?/w %‘%P ‘é@%?ﬁxﬁ&:ﬁ%@%‘%%lngﬁgénéﬁgeﬁ

schematical |y at adnibly &ipport sudfabes 66rantl betained benegth dieeetainihg sutfaus 62:.nWheh he
.fan 42 is a nodular unit _1n which the fan jtself includes ades

. an gll
44, seen in Fig. the ussnef the dispensipg deviogs] 0 degitrp o §@‘P&%§R"8‘a‘l"ﬁb a53gmply 28, He
In the preferred | hé}n \gh',rgs f s 15 .
mount ed W t hi r? a "%?r?ﬂ%}o s?trtllbesdigm’ | C(L\Jéifil%éjlgagt ori 'e%lrta};eﬂc}ﬁ‘te hg?sgj??ﬁiresﬁhgropel | ed
upwar dl y t hassemiily intthe dispensingdévicepfind draw dissthespentrgfidassemblyl0, to be

di scharged fromthe exj ent .24, |lnkerio f S he f.an.
housi ng 48 are conti nﬁ’kﬁ@wwyl%a‘%'b@?éﬁf‘?‘m Z%ﬂﬂe?u%%&t%ggkrﬁgeﬁbﬁ%*s t he
ai rflow path 26. |Gesddahimidiately Mdvé it fAPhsusing 485 Pleferably, nitherspace between the
hori zontal cross-section to nmatch the disk shape_ of the substrate 30. The

fan bl ades 44 20 roofHoad 7 substiate 39isadgcatgd. the reapyard pationspftheairflow nath 2 #7e
t and f i f
s e .Sy STl TIR0R Ut B 1BPRE i il bl |2

means for propell n alrflow pa I n-t pe
and spirit of thehésubetite 00totheexitvent24.  The di spensing device 10 al so

I ncludes a battery holder 50 for a fan battery, . .such..as, t.he

preferred, conventionahs® EPF“WV’é‘mgﬁtse@?“?lﬁlﬁ%&’%}’%lﬁe battery

25 52 is indi Ca&iﬁ@néi&s%?%fr@ﬁﬂis&x@érlgésaﬁs@ﬁ&e&tob@ﬁﬁcﬂ%ﬁ?ﬁﬂéﬂs%r@ﬁm ce 10
y sSupp

i ncludes refill asse means for renovably supporting the
refill assenbly 2@sembljispveperly thrust$orbard setthat g substeateckd eptirely fills theaisflow | ow

pot 26, e ot et Tl SRR oS Py 69
assenbly support hebaterP5nbideking @ts fsertion e thebatterip holiarsy, ashat beenimdritionsd,
22 ls gﬁ{ji y Bgeed Er ? \(;Iabglgen 3w§\:egg’$hleg El{%é%iﬁj %%émﬁl% isf c%%eggsihéelrtgg w?tiﬁnttnee reEiﬁf a
-9 - guide channel 70, the curve of the brace surface 40 substantially forms a continuation
of the curve of the battery support surfaces 56, allowing the battery 52 to be easily put
20  into place. . -
‘When the battery 52 is proi:erly located on the battery suppo& surfaces 56 of
the battery holder 50, contact between the curved side of the cylindrical Battery and
the brace surface 40 serves to retain the refill assembly 28 in proper position. Thus,
the presence of a battery 52 correctly held in the battery holder 50 blocks the removal
25 from the airflow path 26 of a refill assembly 28 supported in the airflow path by the
refill assembly support means. By this means, successful placement of a battery 52 in
the battery holder 50 serves to both verify and maintain the correct placement of the
refill assembly 28 in the airflow pa-th 26. Although the cylindrical D-cell shown in
the drawings, with the corresponding shape of brace surface 40 shown, is preferred as
30 an effective and convenient shape, the same basic arrangement may be accomplished

with batteries and brace surfaces of other shapes.- Such alternative arrangements are

within the breadth and scope of the invention.
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WD 96/ 36056

PCT/ US96/ 06529 In the preferred enbodi nent, two support
menbers 54 extend upwardly from the floor 16 of the housing 12, each
support: nenber extending fore and aft within the housi ng, with one on
each side of the fan 42. The support menbers 54 each have upwardly .
present ed batt woweseasSport surfaces 56 adapted to support the BSEOIHETY 5
Preferably, the support surfaces 56 are curved surfaces of a size selected

to match the C UThechuitteriy holder S0cas desevibed #ngishown isyAdapteft todald a gylipdtidal
Goonet 1| ea are. SRR BRHFIRY peth2s wi e Sabel P Whaiholfl PRkl 1
i nventi on. approximately & & rigiteagleé (& 1 dirbtichofsirfiwy Withinalk svflodqneis SSo

openi ng 58 through which the 10 battery 52 nmay be inserted o et rieved.
A door 60 cl osesgqlﬁéh%mzdpéﬁl‘ﬁ%%’.‘ges“P°n°¢$"é?%‘?t%l'l§1’9‘ ‘Wép‘ﬂﬁrojlh“ﬁo sl i des

upwar dl y frorg g?éﬁwyﬂg%fg%\ggﬁg 39 L 1o SaMRINithARSintRRbve and cooperatiDg Sadk ek BE

door. A door the top margin of the door 60 and
access openi ng Stheirsfill assembly teb 38@opbattery supperasurfacest56; seeved both taengate lae

housi ng 12 t hat snap together to.retaim t or .in its.chosed
posi ti on. The doffmpast H\éﬁﬂgegfe%ﬁaa“%‘sﬂ aﬂo%'g%p%% itﬂgegﬁeﬁamgs at the
bott om mar gi n of p4G sBReE aftfasdievitd1d HoRl therefiidgRmbly 284 place. In tamgHegefill

openi ng 58, the tooperating structures joining to form.a door, hook 64.

~ These st r ugssembly 28mot endy; is adanted to hold the sibsterte 3¢ within the silowgpathcts M nal
~view of Fig. %ﬁpp%‘? serves 10 so integ%bsvﬂh ﬂ:ew{#ﬁggghﬁalvehgmﬁ Sicerétul ?}d'éaﬂgétace* on

~the battery Surfaces attery “support surfaces curve
ci rcunferenti al | placemimt of thesestrdetues thatmeust he periogdicaliyl repved dndreplactd by a

sufficiently far to ¢radle the pattery, so retaining a battery placed upon
t he suppor!‘s‘%é??'fh& SReNSHECCYIEe- i s not free to roll forward unless the

door 60 is renoved an#:theemboéilh&ltgﬂo‘%ﬁﬁ‘ﬂﬂﬂﬁemiaﬁﬁn%@ih&u&éslﬁﬁ&ﬁn&%ﬂfhi ts
face 20 to deliberately dunp the battery out the access opening 58.

In the pref erredthanexenidseround thesireunifetencesnf Seafybsirata Hlto securedbiodhs rest afdes 25

upwardly presgnte efill enbl vy .su '

support 15 e semply. i Pats R 22 et BERRe bl BA, bfich R
i_nclhudes ret ﬁi ni nﬂgrhipﬁdﬁlﬁ;ilnfilgeedgewardlmmml 'd eiﬂ\mwmdt_aﬁieybal‘nd.owgém° edbhndl 4,
with one such retainin ade bein ocated _ , | rect aboye ea
refill assenbly 3J2jidsidtogetheratthe GU‘.% W&W%ﬁ'@égﬁt"éﬁ“&/ge_“e"“ﬁy paraﬁerltp |

the plane of the substrate 30. Locator ridges 76 are formed within the housing that
matingly engage the band gaps 74 when the refill assembly 28 is in proper position,
20  with the substrate 30 in the airflow path 26. The cooperating band gaps 74 and
locator ridges 76 serve to reduce sideways movement of the substratg 30.
An alternative embodiment of the refill assembly is shown génerally at 128 in
Fig. 10. Features of the embodiment of the refill assembly shown at‘ 128 that
correspond to features of the embodiment shown at 28 and discussed above are given
25  corresponding reference numbers, increased by 100. The substrate 130 when held
within the retainer band 172 is substantially rigid. The embodiment shown at 128
includes a locator notch 177 that extends inwardly from the forward margin of the
substrate 130 at a location remote ﬁom the tab 138 and is open toward the margin.
The refill assembly 128 is adapted to be used with a modified embodiment of
30 the dispensing device 10, a portion of the housing of which is shown in Fig. 10, with
parts corresponding to the embodiment shown at 10 given corresponding reference

numbers increased by 100. A locator rib 179 extends forwardly from the wall of the

- 12 -



retaining surfaces 69 of the retaining blades 67 oppose the refill assenbly

support 30 surfaces 66 to define a refill guide channel -70 therebetween.
The refill guide channel 70 accepts in renovable, sliding relation
the.wing 32 of the refill assenbly 28. A user may insert a refil
assenbly 28 into the dlspen5|ng device 10 through the access

‘10 - WO 96/30p5606/ 36056 PCT/US96/06529
PCT/U896/06529 . opening 58. Wen ful]y inserted into the refill guide

channel 70, the 8pWsing E@@Psﬁsweéo the accessmpsw@m 198 andcdomapvardly from the yoof bld. pat h
26, th th t
W e W NGhe ReatofRb 1 70is'aBsRed h Be Eﬁ‘éa% %y the Hcg@g g&ggi%\xﬁm%habl}{ he

" surfaces 66 and retali ned beneath the retai
user of the di spensmmgadéwcuanﬂtbemmteémmthhalmartbusmntThedbcdtdrm&henbl y

Cab 38%0f the 1 o7y Fonctly peeoil Rormosmonds 10 The Gpi Eaes Exix%e@%oaﬁaam‘%aﬁ?ﬁut

the spent ref§l | refila35Mbly shown in 28 in Figs. 8\4ha0. properl y located in the
airflow path 26, the substrate 30 preFera | ocat ed i mredi ately

above the fan housi ngPrferatily thesubstratp 30 isa !W&a@pé!&élab@hvé'emw cardboardoof

%6 are 100 ger | Wty tk ASroplih diltmels Merk FSURLL o BOAA) G Bl o d iyt "
- passed upwardly a:kis oﬂtyb coil. Alterhitively|he bulstrate dthytbe coinposed of a be@ﬁant?aﬂy flat, -

- As can be best a d.in the cross-sectional view of Fig t he
- di nensions of th 45 %@@Wh r%S“‘*XP%‘”E’é’IS@'EFtEEF‘{‘@dﬂ’eOfﬁ?éWt'ﬂéﬁlaﬁ@‘nl ess

the refill 19 m%&?iﬁﬁ'% CRIPORRAR i tehf strate.
- 30 entirely fills the ai %i?e 0W?15 a)io«%%ﬂﬁ 'HZ? race sur?aoe ﬂgtosty the tab

© 38 projects intosubsiate 3@ &rta@owembhq;stme lnythat such sttuctirésandycheymdaed witihcki ng
above. - fovever . TRYe 8 B e oS BER R mad o7 B O 8BRS i ¢ i n
the refill gui d'Ehe:diQibﬂsihg Zéhcetlb(i‘s mwhﬂéﬂ t@fbetsﬁﬁ:ohé&!s)ea Sohefall§ QlaflO
S bstantially f OsJ;Pace suc} nats Iart]aub?é tlog r]The housing floor 16 includes a generally planar foot 78
15 upon which the housing 12 may rest when placed on such a surface. Preferably the
floor 16 of the housing 12 also includes a downwardly facing, cantilevered overhang
80 that is elevated above the level of the foot 78 so as to be spaced above the
supporting surface when the foot is resting thereupon. The intake vent 22 may then be
conveniently formed in the cantilever overhang, providing an unobstructed route for
20  air to flow in through the intake vent. The air flow path 26 may then be an essentially
straight, vertical path upwardly from the intake vent 22 to the exit velnt 24 located in
the roof 14 of the housing 12. -
It is desirable that a user may orient the dispensing device 10 in alternative
positions to allow the air flow exiting the exit vent 24 to be directed either upwardly
25  or forwardly, at an angle. Such an arrangement allows the dispensing device 10 to be
placed either in the middle of a room, with the air flow directed upwardly, or at the
side of a room or otherwise to one side of an area to be exposed to the air flow
. expelled through the exit vent 24. 'fo accomplish this end, the floor 16 includes an
angled support surface 82 that extends upwardly from the forward margin of the foot
30 78 to the face 20 of the housing 12, at an acute angle to the plane of the foot.
The battery holder 50 positions the battery 52 forward within the housing 12.
The weight of the battery 52 so interacts with the weights of the components of the
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of the curve of the battery support surfaces 56, allowing the battery 52 to

be efasily put 20 I nto pl ace. When the battery 52 is
ptoperly |located on the battery support surfaces 56 of the battery
hol der ‘50, contact between the curved side of the cylindrical battery and
t he" brace surface 40 serves to retain the refill assenbly 28 in

posi tion. ThusWO96/36056t he presence of a battery 52 correctly ¥k 9 5?5he

battery hol der 50 bl ocks the renmoval 25 fromthe airflow path 26 of a
refill assembly dspensippdevicsd Oithat theccenter of gravityof theiispensing device andbatiery

e e i B e R 28 v R RS e o B b 7

~correct pl acenenilsdis abtve the angled sappott summhzmen 'ﬂﬁ: angded Bupportishfate ipriting?6.
Al t hough the cylindrical D-cell shown in with-the
correspondi ng sheipe berizontal giriacs. f%’b@’%ﬁe%’ﬁd%d'sﬂegs‘?ﬁ ergd“adsbessﬁpm’?ﬂ

effective andgco ié?ﬂl.!u BRHRit) 38 efiheR HeFOS TR the IR 1e8 Suppo
~acconpl i shedds &l ﬂs’batter srétnglﬁd brgge surfages of ot hergshapes Such

alternative arr ang&me&‘l SBraeing or other mgansforpreshive Bregasition effthe bousing 12fontahe
i nventi on.

. PCT/ US96/ 06529 supporting Suriade R0 R guired . BY Shapsing betipen use of the fogt 78 and pngled

- 1s adapted to hohg gé\'tﬁ&fdoéldz la(iﬁérmaydlnbﬁhéﬁfﬂbﬁélthaﬁbtﬁigﬁﬂﬁpbﬂlﬂwmmdtﬂ ow
| path 26, with the tt tgqslongltudlnal axis orien ﬁproxwrately

- at a right angl ethedrontef the dignepsing,deyiced Oy Fuswrmp@hmﬁb%w holden Wé{eh So -
hel d, the ba er %%MR‘?I, W pat h.

- This 5 p05|i |o%|%ea?’éa%°¥i§&%ster ﬁ‘g‘;’%%{gggﬁ‘{é‘r‘%% t Z)f?ﬁr%fdé actl e and

cooper ating surfdevice 10fis also abovdithe fark20) whestberfabeyis restingén ahorizoatat erfacs uppor t
surfaces 56, seryes both tgo create a t ,and conyeni ent de5| gn and

~also to allow thi‘“ﬁwy‘e‘f &‘5@&1’?}5{% dgggg?l?tobe X das a

- device to hold t 1h$xlal§’l§o‘§ }')éxtl?e?tﬁerfomﬁcﬁxeaﬁgleéd&bgon&d?ﬁcé@i'loe

. assenbly 28 not on y i s adapted to hold the Substrate 30 within the airflow
path 26 but 10 afasmze@rdmstth@anetbwmwme:m'«mtzmthm@lywm@lx@ta/er| fy
t he successf a dc rr e of those structures that nust be
. periodical | y 058?%938‘51% m user of the dispensing device.

; Convennonal batteries such as the D-cell shown at 52 have a limited useful

capacity. Similarly, the substrate 30 of a refill assembly 28 also can bear only a finite
quantity of volatile active ingredient, and, preferably, the volatile active ingredient is
applied to the substrate 30 in a controlled amount. That amount is selected to be

20  depleted approximately upon the passage through the air flow path 26 of that volume
of air that the fan means will deliver before an initially fresh battery is discharged
below a selected level. Thus, depletion of the battery 52 will correspond with active
ingredient depletion and will signal the need to replace both the battery and the refill
assembly 28.

25 Preferably.the dispensing device 10 of the invention includes a control circuit,
shown schematically in the drawings at 84. The control circuit 84 is adapted to sense
the condition of the battery 52, preferably by responding to voltage drop. The control
circuit 84 turns off the power to thé fan means when the battery condition reaches the
level that should correspond to or just anticipate active ingredient depletion, at least to

30 the point where replacement of the refill assembly 28 is desirable. It is preferred that

.the control circuit include signal means to signal the depletion of the battery 52 to a
selected level approaching that at which power to the fan means will be turned off.

- 13 -



In the enbodi nent shown at 28, the refill assenbly includes a retainer band

72 . t hat extends around the circunference of the substrate 30 to
secure it to the rest of the 15 refill assenmbly. The retainer band 72
preferably includes band gaps 74, which are interruptions in the
edgewardly facing surface of the retainer band. The retainer band 72
i s hel d toget havoease0sse band gaps by gap bridges 75 that ext eBRETHEMHA6EII| v
parallel to the plane of the substrate 30. Locator ridges 76 are

formed within th€ohsequenly, 4 et of the dispemsing deyige Hhig giyen adnaneswamigapEdevicanhen

the refill assenb 28 is,1n proper 1 1] ] t 30 in
the airflow path .dmmeﬁ% P‘ggﬁ?a?%aﬁ%b%a%ﬁggrgizaaﬁ%;&" apé%"}%wﬁ{gr%ttﬁ‘l’sdges
76 serve to reduggoid afl ANENHLoR vESERVIEe fidm thedispeiniig devize 30. An
alternative enbodi nent _of the refill assenbly is shomﬁ%eog?r ally at 128 in

Fig. 10. Features of Nhendhasoniraksicuit$4 isisatedmadiapens ot L1 i§shaym i g
t hat COLT eSO, ifsAiHaP hedtls e CofVERRANIBE AN BRI WP ofthpafdbicxith

di scusged above are given correspondl ng reterence nunbers, | ncreased
by 100. The substigaaldighBsuchiagthatshown at 86, projactihg fromitke roof t4. nbswitch RE 113y i s

substantially rigid, The epbodj nent. shown 128 . i ncl udes a | ocat or

notch 177 thgt e%{se |1?§°?WP§Y %tF‘{)%‘QﬂrF&@’;“;m%'&faﬂa‘?‘&} zhs\gﬁclhﬁegﬁamsm o

substrate 130 at sﬁomTQﬂﬁxﬁ ,ﬁanf &R o laSaft bO1Re thiiird] aftculi¥A. PetelablyWraddntroldicditt he
e refi

mar gi n. assenbly 128 is adalot ed to be used with a
" nodi fi ed enbodi ndAts lotatedabovy thediatiens helderd Ocend electrica! condpity 90 extend fromythe
housi ng of ich is show Ln Fia. . ' . Nt ' o the
erbodi ment S Ban Bl gRgt ddhv dpbosite ekt G the bousiri¥a! TiE Ueb@EH IR 00

i ncreased by 100 .hate gb/@%%&g%%lﬁ?ﬁﬂéﬁndmv&miy\hnsﬂd' \to tomact theendsadfla of t he
- 12 - 96 . :
 PCT/ US96/ 06529  battery 52/hslddn the battery bpldersi0; Althgughthe physicalarpmesmentiusss and
- downwardly from tfag 091 éﬁﬁenien% c%early Jthé& rhanatd E%Ifdehngzﬁcﬁﬁalﬁs@laemdnm be

engaged by the | ocator notch 17 oaid inreliak
battery 52 to the fan means are possible and are within the breadth and scope of the

15 invention.

Both the dispensing device 10 and the refill assembly of the invention may be
conveniently manufactured by conventional injection molding techn?ques. If the
substrate 30 is not unitarily molded with the rest of the refill assembiy 28, the retainer
band 72 and tab 38 may be split so that the refill assembly may first be molded as an

20  open structure, separate from the substrate, hinged at the forward extreme of the
retainer band (hinge not shown in the drawings). This open strucnné may then be
closed at its hinge and assembled around the substrate 30. The two split halves of the
tab 38 may be joined with heat-deformed rivets, such as those visiblg at 94 in Figs. 8-
10. ' '

25

Industrial Applicability

The effective dispensing of .volatile active ingredients into the air is
industrially applicable to insect control, as well as to air treatment for odors and other
30 purposes. Especially when intended for use by consumers, dispensirig devices that
provide for a more inevitable correct placement and retention of refill assemblies,

alternative device orientations, and means to signal a user when the battery and active

- 15 -



orienting and securing the substrate 130 within the airflow path. The

| ocat or notch 179 functionally generally corresponds to the band
gaps 74 of the enbodi nent of the 5 refill assenbly shown in 28 in Figs.
8 and 9. Preferably the substrate 30 is a substantially flat
coi ' of corrugated cardboard wi th the corrugation channels thereof .
oriented subst aWPPEIR$6 parallel to the | ongitudinal axi SCHUSINEST,; |
Al ternatively, the substrate may be conposed of a substantially flat,
finely divided, ingedicatarg deplerdaldinets mragtigality and panligd usefifingss ofsuple . The
latter 10 mat e éﬁ$ﬁis especially useful if a locator notch 177 is desired
that extends into the substrate 130 for a considerable distance in

that such structures While preferred denths\of the invention hayt hednshowm incthddrawings ambr e

difficult t fact - nol. ded ture. . Th
i spensi ng. devi c EPVEGeRLOssHRSH AL HL I8 BSETE o PPRerEl e hara il 1 the
surface such as gn(WAiPh&withid the'$28pd id bidathiof BRrinviedtion) CCordaucAtly) B Hivihtion

pl anar foot 78 15 upon which the housing 12 may rest when placed on such a

surface. Pref er astopld o be construgd asdimited tahe spesifigpuefemrg embodimestsishewnignds
downwardly facin il everad h : i d above
the | evel of theg?sc%cﬁ%n’s%& ?@X@Fg © gg%ésé%dé 6e\§/gms %ﬁ@& f&lﬁvﬁﬁici%%\g.rt i ng
surface when the foot is resting thereupon. The intake vent 22 may then be
conveniently fornmed in the cantil ever overhang, providing an unobstructed
route for 20 air to flowin through the intake vent. The air flow path 26

may then be an essentially straight, vertical path upwardly fromthe
intake vent 22 to the exit vent 24 located in t he roof 14 of the
housi ng 12. It is desirable that a user may orient the

di spensi ng device -10 in alternative positions to allow the air flow

exiting the exit vent 24 to be directed either upwardly 25 or forwardly,
at an angle. Such an arrangenent allows the dispensing device 10 to be
pl aced either in the mddle of a room with the air flow directed upwardly,

or at the side of a roomor otherwise to one side of an area to be
exposed to the air flow expel l ed through the exit vent 24. To
acconplish this end, the flaor 16 includes an angl ed support surface

82 that extends upwardly fromthe forward margin of the foot 30 78 to the
face 20 of the housing 12, at an acute angle to the plane of the foot.

The battery hol der 50 positions the battery 52 forward within the housing
12. The wei ght of the battery 52 so interacts with the weights of the
conponents of the ' T - 13 -
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WD 96/ 36056

PCTJ US96/ 06529 di spensing device 10 that the center of gravity of
t he di spensing device and battery conbi nation is above the foot 78,
when the foot is resting on a horizontal surface, and al so i s above
t he" angl ed support surface 82 when the angl ed support surface is resting -
on the horizontWP 9360 ce. By this neans, the dispensing devi c‘@"ﬁﬁ’ﬂﬁﬁﬁz e
supported 5 alternatively and with positional stability on either the
foot 78 or the afigimd: support surface 82. Bracing or other neans to
preserve the position of the housing 12 on a supporting surface is
not required. By choosing between use of the foot 78 and angl ed

support surface 8$2A dispéasing devicedbr dispensiligea wolatile activeiingrediens fromi apleir-up or

upward and to the front of the dispepsi devi.ce 10, Furtherpore, the
battery hol der 59%“’6‘3%@““&@%9%8”‘8&6 i the(lisPROSINE.JRYICRS ¢ hat
the center ofsgrg‘y‘*‘gﬁsi t he di spensi ng device 10 is al so above the
face 2Q, when the tace1s resting on a horizontal surface. This

arrangenment al | ows &headbusingwitingn iitake vent a0d arexitvent ppornal surfages efthet i vel y
and Wi th positional .stahility b i L] 7.8, : .2d
support surface 82, orﬂf"??éng‘f‘e%nmgf%ﬁ'éﬂ‘?gp%tg%ﬁtle@ée}g L@ﬁ%enaﬁﬁ?ﬁ%gvag‘)i(‘l lang t he

exit vent 24 either upvestslly, upwardly at a 15 forward angle, or
hori zontal Iy forward. Conventional hatteries sucph as t

e

D-cel | shown at 52 Mbavaefill assembly suppert mgans for remoyahly syppyrting;the;re pg;,emplp{e
substrate 30,pf a refill: gm@“& ogg@;th.only afinite
gquantity of \;gl atile a(L:“btlh\E}gél ngredll%gaﬁ?%ﬁg?l%@pre erabl y, the volatile
active ingredient is. battery-ppweied fanimeanhfor propsliing aie emering the hansingrbyl waypf
amount. That anmount is selected to be 20 depl et ed rLoxi mat el v _upon t he
passage through the ai r¢f B%Htﬁb%&'B]a"{]?l‘ﬁtpa@bﬁ"lPﬁ%stﬁl%gghé'gg‘ﬁ’éﬁ?%faﬂ‘gfq he
fan neans will deliver w%r&ﬂﬁl’éﬂtmﬁdﬁw y fresh battery is discharged '
bel ow a selected | evel. Thius, depletion of the battery 52 will correspond

4

with active i igr adiatiery haldler for halding a&atigry for ppyRERS the fanmsaps insupkd| ace
both the bat ﬁgry and t%&ﬁ@#mﬁn ass?:l?bioiﬂ%hﬁgesmg%hm the reﬁlﬁrsé‘é‘xﬁflﬁb' y

t he di spensi devi ce e rnven control circult]
shown schematical |y in sipporiineans bigeksahe pldcemEntofachattenylin the battery hélder, and

adapted to sense he conditi.on ofthe batter 2 f.er.ably ..b
respondi ng to vol t age dﬁw;s%o{mmpomcﬂy%e i'?ﬁﬁﬁ‘?ﬁ%ﬁh&ﬂ?rr? oc(#fhe%/he
power to the fan means fhevhl Eom thediiRMw/paBDoIh fefill BsseMBR3aPpditee in the airflbwevel

t hat should correspond to or just antici‘pate active ingredient depletion,
at least to path by the refill assembly support means;

20 whereby successful placement of a battery in the battery holder serves to both verify
and maintain the correct placement of the refill assembly in the airflow path.

2. The dispensing device of Claim 1 wherein:
a. the battery holder is adapted to hold a cylindrical battery adjacent to the
25 airflow path, with the battery's longitudinal axis oriented at substantially a
right angle to the direction of airflow within the airflow path; and
b. the refill assembly support means is adapted to hold a reﬁll.assembly that
has a front and a rear and .includes an air-transmitting substrate to be held in
the airflow path and a tab attached to the rearward margin of the substrate,
30 the tab having a brace surface that faces generally away from the substrate
and is concavely curved to match the curved side of the cylindrical battery,

the refill assembly support means being adapted to so hold the refill

AN



30 the point where replacenent of the refill assenbly 28 is desirable. It
is preferred that the control circuit include signal neans to signal

t he depletion of the battery 52 to a sel ected | evel approaching that
at which power to the fan neans will be turned off.

- 14 - WO 96/ 36056 _ ' :
PET/ US96/ 06529W096/36056onsequent | y, a user of the dispensing dR&I/ERI6HE52D 5

gi ven advance warni ng of device shut down. The user may then repl ace
the battery 52 and r ef #ss¢mbiy thatithe prapgsuzfaee liesagainst the bajteiyovhen therhaienyipt i on

. of service fromthe di nsi N | \\h t cont r ol
circuit 84 is |ocated %. J%‘é‘#ﬁh %&ﬁgoﬂdg%?ndﬂ? reglsl aic’sé’mg Ho'\s/vg&lfeﬁﬁfgom?%ngﬁ
drawi ngs, the signal nwihia thefil asembly siipoyt tieans) withithe sibstemstiekd @ithi theral |
signal light such as that shown at 86, projecting fromthe roof 14. A
switch 88 may al syl P#¥kveniently |ocated in the roof 14 to interact
with a swtche mechani sm ( not shown) manufactured as a part of the

control circuit 84. Preferably the control circuit 84 is | ocated above
t he battery hol dbrTheddispensingdevicerof Cliim 2adapied for 9@ with erefill assemblylwhose

~control circuit d opposite si 8.0f, the housing 12. The el ectri.cal
conduits 90 s"ﬁ\éﬁ}’ée g%ﬁﬁﬂcga?od' %&gﬁ’?ée’@?df Y ?rﬁglr%oﬁ%% ﬂﬂxﬁﬁ‘dﬁ’g'ﬂioﬁs ed to
- contact the endsgh@bulidtrate remdia frofitle BB antils dpéntoivird theunh@iny wherkiciahe 26l

- Al t hough the physical arrangenent described is convenient,

t j ust [

clearly other neassembly sumﬂmmcfweéeﬂqqa@ambaéw toiepier andengage thejgeater y 52
to the fan n i lod L . : e of the
15 nventi o notiifioRRFR!ol Bl il oy WeSuBaR N ARE (BARRS C1, |
~assenbly of the invention may be conveni ently manufactured by
- conventional injection nolding.te Lgues. Lf . th substrate 30 is not
“unitarily nol de 'vh"n&ﬂ?@sm%g‘%‘ ?E&gﬂgé’fﬁ? "%5&%?%?5‘{;’%"% ner
| balng 52 and tab 3SubEMrefiit asbhbly sifpoitRafacedfiapRE td lecdlbSRIEBbPLrdtmY, didingt be

mol ded as an _ :
= relation wings extending sidewardly and rearwardly from the substrate of the refill
15 assembly to gnide and properly orient the insertion of the refill assenxxbly into the refill

assembly support means.

5. The dispensing device of Claim 1 wherein the housiﬁg includes a housing roof,
sides, and floor, the housing floor including .
20 a. afoot upon which the housing may rest when placed on a supporting,
generally flat surface; and
b. adownwardly facing, cantilevered overhang elevated above the level of the
foot so as to be spaced above the supporting surface when the housing foot is
resting thereon;
25 and wherein the intake vent is formed in the cantilevered overhang and the exit vent is

formed in the housing roof.

6. The dispensing device of Claim -l wherein
a. the housing includes a housing face at the front of the housing, together with
30 a housing roof, sides, and floor, the housing floor including a foot upon
which the housing irxay rest when placed on a supporting, generally flat

I
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20 open structure, separate fromthe substrate, hinged at the forward
ext+eme of the retai ner band (hinge not shown in the drawi ngs). This
open structure may then be closed at its hinge and assenbl ed around
t he, substrate 30. The two split hal ves of the tab 38 may be joi ned
wi th heat-defornmed rivets, such as those visible at 94 in Figs. 8-

10. 25 WO 96/36056 | ndustrial Appl i cR&GIUSPE06529
The effective dispensing of volatile active .ingredients into the air is

industrially applicabl surfage sndsaengled support surase wtendiegsupveardly to the Saceifiom  f or
odors and other 30 p“gﬁ?ﬁ%.F%gﬁ.%ﬁé%%%@elé&éd%ﬁﬁ%Eh%rf se by
consuners, dispensing devices provide tToF a nore fTnevitable

correct placenent abd thetegibivémis loéatedsihithd honsiag rdolf toevent the airflow ipwirdBi when

devi ce orientations, and_neans  to _si nsll a usgr when the battery and active
VO 96/ 36056 the housing is resting on the foot; an

PCT/ US96/ 06529 ¢l nﬂfe%&?holﬁérﬁ:ﬂﬁéb@ﬁx@ﬁaﬁ;} SUfRGERIG IR fibfl%g:ar@{»ﬁtﬁﬁitﬁé‘l ity

and applied useful ness of suc devi ces. WA referred

fornms of the inventi onhéousing thes the weightof the batiery s imterastpowithndie weightsaofgheheen
descri bed, variations in the pregfenred forgas ent.to.those illed in
TheC ot o 1T be"w rmpehEmE SEhE HisPestrt PR RO ek 8f bra R ofihe

Consequently, the invegish@Ring devicd e dbsvertis fobs whertht Koot i restingioflathofizdntalt he

specific preferred enbodi ments  shown and descrij bed_but, -instead, should
be understood in ter nsswface.fad isebpysthe angledsupport surface, when the angled support

10 ; surface is resting on a horizontal surface, to allow the dispensing device to

be supported alternatively and with positional stability by either the foot or
the angled support surface to direct the airflow exiting the exit vent either
upwardly or upwardly at a forward angle.

15 7. The dispensing device of Claim 1 adapted for use with a battery of limited useful
capacity and a refill assembly bearing a volatile active ingredient in a finite amount
selected to be depleted approximately upon the passage through the airflow path of
that volume of air which the fan means will deliver before an initialls' fresh battery is
discharged below a selected level, the dispensing device including a control circuit |

20  adapted to sense the condition of the battery and to interrupt the power to the fan
means when the battery is depleted to a level selected to be such that the active
ingredient on the substrate may be expected to have been depleted to the point where
replacement of the refill assembly is desirable.

25 8. The dispensing device of Claim 7 wherein the control circuit includes signal means
to signal the depletion of the battery to a selected level approaching that level at which
power to the fan means wiil be interrupted, whereby a user of the dispensing device
may have advance warning to be prépared to replace the battery and 'refill assembly
and avoid an interruption of service from the dispensing device.

30
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9. A dispensing device for dispensing a volatile active ingredient from an air-
transmitting substrate that forms a part of a refill assembly, the dispensing device
comprising

a. ahousing including a housing face forming the front of the housing, together
with a housing roof, sides, and floor, the housing floor including a foot upon
which the housing may rest when placed on a supporting, generally flat
surface and an angled support surface extending upwardly to the face from
the forward margin of the foot at a selected angle to the foot, the housing
having an intake vent and an exit vent, internal surfaces of the housing
defining an airflow path extending between the intake and exit vents, the exit
vent being located in the housing roof to vent the airflow upwardly when the
housing is resting on the foot;

b. refill assembly support means for supporting the refill assembly with the
substrate in the airflow path;

c. battery-powered fan means for propelling air entering the housing by way of
the intake vent along the airflow path, to pass through the substrate and exit
by way of the exit vent; and

d. a battery holder to hold within the housing a battery to power the fan means,
with the battery positioned sufficiently far forward that the weight of the
battery so interacts with the weights of the components of the dispensing
device that the center of gravity of the dispensing device is above the foot,
when the foot is resting on a horizontal surface, and is abowie the angled
support surface, when the angled support surface is resting on a horizontal
surface, to allow the dispénsing device to be supported alternatively and with
positional stability by either the foot or the angled support surface to direct
the airflow exiting the exit vent either upwardly or upwardly at a forward

angle.

10. The dispensing device of Claim 9 wherein
a. the refill assembly support means is adapted to removably support the refill
assembly, and

-2 R R ) A
* c L M s *



- 16 - WD 96/ 36056

PCT¥ US96/ 06529 d ai ns: 1. A dispensing device for dispensing a
volatile active ingredient froman air- transmtting substrate that
forns a'part of a refill assenbly, the dispensing device 5 conprising

a. “a housing with an intake vent and an exit vent, internal surfaces of .
t he WO096/36886si ng defining an airflow path extendi ng R6EOIRAESP e

i ntake and exit vents; b. refill assenbly support
means for renovabl yb.sutbpbatternbolderds adaptedito beld e basteyy adjacent to the airflow pathin t he

substrate | ocated in the SH@%%ﬁtaaﬁgﬁlhgssemﬂgn%tyﬁlfj%iym%?‘e%tvﬁwﬁ&Q“rﬁﬁled fa’?he

means for propelling aWh asin

i ntake vent al ong the gidrhblysupRitineahoblocksthd plicenght dffacbaierpsn thetbatteaynd exi t
by way of the exit vent; and d. a batter)‘whql der, for holding a

battery for powering theideretndthepresenee of achattery gorrectly 1d in the bafigry halder hat o
refill assembfy not f lb&s'tﬂé%&ﬁﬁ‘&frﬁ{He'&irﬁ&?pﬁtﬁfofu‘efﬂlsa%mlprﬁgtlwéleirrn and

support neans” bl ocks the placenent of a battery in the batter ,
the presence of a bat t the girflowpathtbyythéwefitl assamblysupport weapshol der bl ocks t he

renmoval fromthe er& | ow 5@’&?}8{?8&{‘{ Il ﬁﬁﬁﬂ%ﬁﬁﬁﬁﬁ%ﬁ%&@%ﬁh‘%@ rfl ow
path by the refi %’ﬁffl , C S
pl acement of a bgid Ghitaintht BerdPbiheiment'6H tRerefiB ésemblylif thedirflowsatf ¥

and maintain the correct placenment of the refill assenbly in the airflow
pat h. _

10  11. The dispensing device of Claim 10 wherein: __

a. the battery holder is adapted to hold a cylindrical battery, with the battery's
longitudinal axis oriented at a right angle to the direction of airflow within
the airflow path; and

b. the refill assembly support means is adapted to hold a refill assembly that

15 has a front and a rear and includes an air-transmitting substrate adapted to be
held in the airflow path and a tab attached to the rearward margin of the
substrate, the tab having a brace surface facing generally away from the
substrate and concavely curved to match the curved side of the cylindrical
battery, the refill assembly support means being adapted to so hold the refill

20 assembly that the brace surface lies against the battery when the battery is
held within the battery holder and the refill assembly is correctly positioned
within the refill assembly support means, with the substrate held within the
airflow path.

25 12. The dispensing device of Claim 11 adapted for use with a refill itssembly whose
substrate has a locator notch that extends inwardly from a location on the margin of
the substrate remote from the tab and is open toward the margin, wherein the refill
assembly support means includes a iocator 1ib adapted to enter and engage the locator
notch to aid in reliably orienting andlsecuring the substrate within the airflow.

30
13. The dispensing device of Claim 9 wherein the housing floor includes a
downwardly facing, cantilevered overhang elevated above the level of the foot so as to

- - AR RN



2. The di spensi ng device of Caiml wherein: a. the battery
hol-der is adapted to hold a cylindrical battery adjacent to the 25
airflow path, with the battery's longitudinal axis oriented at

substantially a right angle to the direction of airflow _
within the airfl ow path; and b. the refill assenbl y su ’B ort rreans
is adapted to MP06efi|| assenbly that ' has g?ﬂ"‘

rear and includes an air-transmtting substrate to be held |n
the airflow pat hbespaced abexs the yupperteg susface when-the haysingfaetds vesting tbqareon, and

substrate, 30 where1 the in fa%@'@ent ?l}‘om 1ﬂﬂ)e%am1%?ed2dﬁg;hlﬁl§ect hat faces

generally away from PRE Sibstra oncavely curved to
mat ch the curved side of the cylindrical battery, the refill

?Sig@ y support JTE%S D da tteglato 3 pe?xlt?xegg'?er);ﬁoléersoposmonsthe

PCT/ US96/ 06520  pattery that the center oSt dif the! dispendikieddvice Galsolibbad e fice Swin@ai nst
the battery Whenthxzéybatterylsiaé e ﬁ%d d within the battery

hol der and the rtememmymgmmlsw&cpsoﬁmwéﬁwsmgdevmetobe
thin the refi I t hi
che | | a| rf ow p‘%?’ﬁ ﬁ%ﬁﬁ%@ﬁmﬁr %:é)h% %H'gﬁﬁs]ié ?1&8? Ang%aewof IClnal m

2 adapted for USﬁxppbﬁkmﬁoé,ﬁtﬂelfadessamt;be\aﬁﬂewexmngthewibsentatﬂmrlupwaﬁly,

| ocator notch that extend Inm@gﬁ Eroma | gcation on the margin of

the substrate reWpyadlypa e, oR gorzongl] @g" 8Ward the margin, wherein
the refill g assenbly support neans includes a |ocator rib adapt ed to

enter and engage the locator 10 notch to aid in reliably orienting and
securing the subi.rEealispensingdevice ofClaimn §iadapted for use with a battery of limited useful

capacity and a replaceable refill assembly whose substrate bears a finite amount of
volatile active ingredient selected to be such that it will be depleted approximately
upon the passage through the airflow path of the volume of air that the fan will deliver

15 t)efore an initially fresh battery is discharged below a selected level, the dispensing
device including a control circuit adapted to sense the condition of the battery and turn
off the power to the fan means when the battery is depleted to a level selected to be
such that the active ingredient may be expected to have been depletctl to the point
where replacement of the refill assembly is desirable.

20 |
16. The dispensing device of Claim 15 wherein the control circuit includes signal
means to signal the depletion of the battery to a selected level approaching that level
at which power to the fan means will be turned off, whereby a user of the dispensing
device may have advance warning to be prepared to replace the battery and refill

25 assembly and avoid an interruption of service from the dispensing device.

17. An air-transmitting refill assembly for use with the dispensing device for
dispensing a volatile active ingrediént of Claim 1, the refill assembly having a front
and a rear and comprising an air-transmitting substrate and a tab atta:ched to the

30 rearward margin of the substrate, the tab having a brace surface facix;_g generally away
from the substrate and shaped to engage the surface of a battery being held within the
battery holder of the dispensing device for dispensing a volatile active ingredient.
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4. The dispensing device of Claim2 wherein the refill assenbly support
nmeans I ncludes refill assenbly support surfaces adapted to receive in
cooperating, sliding rel ati on wi ngs extendi ng sidewardly and
rearwardly fromthe-substrate of the refill 15 assenbly to guide and
properly orient the insertion of the refill assenbly into the refil

assenbl y supporWOae36986 5. The di spensing devi ce of CIRGIHSP6A{§E ei n
t he housi ng includes a housing r oof , sides, and fl oor,- the housing

fl oor including 20 . a foot upon which the housi ng may rest when

pl aced on a suppQpt I

b. a downwardly 3& mgmfélgﬁ?mb&%ﬁ% mol\7g g‘%g"ié %’%‘Jée?sg"ﬁé l%\%%?‘f?%ﬁevel of
“the adaptedatb eﬁghgamdmsﬁmeeth@bmﬁcmbmwyjmhdmmurface
when the housing foot is resti n%wgher eon; and wherein

the intake vent dispensingevics adipeentta the airdlownath, rﬂI‘Fak??Qe‘aﬁé"qgﬁBd‘E%aE“svent is
formed in thesh%aeﬁtgd ﬁtﬁgﬂi_ltannallyanghtgnglg BAhe 4 Q208 oM Sir bRy Witlhin §e afimalvm 1

wher ei n ousing Tncludes a housing face at the front of

t he housi ng, tog@mher wi th 30 a housing roof, sides, and floor,
t he housing floor including a foot upon whi ch the housi ng
may rest when placed on a supporting, generally flat WO

96/ 36056 19. The refill assembly of Claim 17, wherein the substrate has a locator notch that
PCT/ US96/ 06529 surface and an_angl ed support- surface

ext endi ng upwar dieytends ippardiy:fsem p lesgtion on the margin of the substraterematedrara thgitab of

the foot at ggsel ﬂﬁ%aﬁ:{ n[;atr;hgn }ﬂagrﬁ. S

| ocated in t hg hé‘ﬁ‘g fsﬁ"g’ roo ve {0 E%ﬁe g\t;.\;spgnd: g%ﬁcatgl\%@&énd orh

t he housing is r dsthousingof thedispersing devick for dispensing a volatlle active ingredient to aid
in reliably orienting and securing the substrate within the airflow of the dispensing

device.

15  20. The refill assembly of Claim 17, wherein the air-transmitting substrate is
substantially flat and at least one guide wing extends from the substrate with an
orientation generally co-planar thereto to aid in guiding and properly orienting the
insertion of the refill assembly into the refill assembly support meané of the
dispensing device when the refill assembly support means thereof includes refill

20  assembly support surfaces.

21. The refill assembly of Claim 17 wherein the air-transmitting substrate is a round
coil of corrugated cardboard with the corrugation channels thereof oriented
substantially parallel to the longitudinal axis of the coil.

25
22. The refill assembly of Claim 17 wherein the air-transmitting substrate is a finely
divided, channeled, or honeycombed structure molded of plastic.
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5 c. the battery hol-der positions the battery sufficiently far
forwward within the housing that the weight of the battery so
interacts with the weights of the conponents of the

di spensing device that the center of. gravity of the

di spensing device is above the foot, when the foot is resting on a

hori zont al WO 96/36056 surface, and is above the angl ed sumWace
~when the angl ed support 10 surface is resting on a horizonta
~surface, to allow the dispensing device tp;g be supported
-alternatively and with positional stability by either the foot or

t he angl ed support surface to dire the gjrflow exiting the exit vent
either - upwar gA-or ar g éaat ofward angp :
The d|§pen5|ng devi ce Caim adap ed for usSe wth a patt ry o Ilnlted
usef ul capacit d o~y efi gt Wty Ol atil e active
ingredient in apfinite anp ¢ i 4/‘éidﬁt?fp appr gxi mately
upon t e passage through t he ai et = __;;,;,"-> Off air which
the fan nmeans will delivB = mis

di scharged bel ow a sel ecfisg t/’ Ensi ng devi ce |nilud| a
control circuit 20 adapted sse—£I€ condition of the b@pttefy and to
interrupt the power {o : | 2 AS depleted to
a level selected to pe s at thip a 1 lon tkg

pMaeET e

le di spensing

neans /,
f“Bé'c’FHQg t hat
d, whereby a
0 be prepared
i nterruption

/8

substrate may be expéct ed ve bpgen %epleted t o ”]3'

repl acenent of the r§?i|| as ly §is desiLaeFE 25 8. T
device of Caim 7 whereinithe rql T i ncl udes signa
to signal the depl cpn_g e battgry Ko a seLeGF%ﬁ’%ével a
| evel at which %5 pome' to the fan E*ns wi ||l be interruptl
user of the dispensi de e yllhave advance war Ri

to replace the battéty andgef!! agse [
?flgeEV|ce fromthe dlspensF.HSya.lqn




WO 96/ 36056

PCT/ US96/ 06529 9. A dispensing device for dispensing a volatile

active ingredient froman air- transmtting substrate that fornms a

part of "a refill assenbly, the dispensing device - conprising

a. “a housing including a housing face formng the front of the housin

together 5  WO96/3605 with a housing roof, sides, and fl oor PCVH®MGEi ng

fl oor including a foot upon whi ch the housing may rest when
. pl aced on a supporting, generally flat 276 surface and an angl ed
- support surface extending upwardly to the face from t he

~forward margin of the foot at a selected angle to the foot, the housing
having an i ntake vent and an exit vent, internal surfaces of the housing 10
defining an airflow path extendi ng between the intake and exit vents, the

exit O vent being |l ocated in the housing roof to vent the

ai rfl ow upwardly when the housing is resting on the foot;

b. refill assenbly support means for supporting the refill asseq?ly W th

t he substrate in the airflow path; 1 C. ¢
- battery-powered fan nmeans for propelling g enterﬁag t he housyng by way of
- the intake vent along the airflow,ath, t ss through the spbstrate and

exit by way of theﬁa {t vent; \and ttery

hol der to hold within the housing a batter ower

with the battery positioned sufficient war dfth he

20 battery so interacts w{ hM he i ght th

t he di spensing devi ce t he nt er —of £ty Q e

di spensi ng device is above the foqot, mheﬂg%ﬁgyf IS

resting on a horizontal surface, d i Dy e angl ed
. support surface, when the angled su sur ingeggégghékfzon al
~surface, to allow the=di spensing i sup d alt ively
‘with 25 ; i st abi "= i t her gtihe [jidot or. t he z#fg

I
support surface } ai rflpow exfifiti ng th Xit v

e
AN ¢
. ei ther upwardly/for — n ] 1
//’ ///
Y

o> — 42
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10. The di spensing device of Caim9 wherein 30 a. the refill

assenbly support neans is adapted to renovably support the refill

assenbly, and - 20 -

WO 96/ 36056 :

PCT/ US96/ 06529 WO 9/36056 b. the battery holder is adapted to hold a

battery adjacent to the airflow path in such a ma[l;ner that a .
refill assenbly not fully inserted within the refill CT/US96/06529

assenbly support means bl ocks the placement Ppga battery in the battery
hol der, and the presence of a battery correctly held in the battery hol der

5i bl ocks the r val Zom‘?x ai rfl ow pat of 7[r efill assenbly
supported in by t et r#aasse upport
means; wher eby suc h g@
hol der serves to bot h ve iy d maintain t pl acement” of
the refibl assenbly,j . di sp®Rgi ng devi ce
otf Claim10 vvherelré == A. e K daptedzyto hold a
qyl indrical battery,gw t e \ | oL ugf nal axis
oriented at a rightaang t di ffect i T i thin
the airflow path; _y : e rpff ass S
adapted to holdar§flll T Iyt arsks h ont lland a rear
and includes an air i géye t edjit[qjjbe
heldinthe airflogg gn ab hed t hayir r-\qar\d gin of the
| = 46
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substrat e,

the tab having a brace surface facing generally away fromthe

substrate and concavely curved to match the curved side of the cylindrical

battery, the refil

refill 20

battery when the battery is

and the refill MO8&MOP6 is correctly positioned
with the substrate held within the
e of Claim1l adapted for use

refill assenbly support neans,
airfl ow pat h. 25
with a refill assenbly whose

assenbly support nmeans being adapted to so hold the
assenbly that .the brace surface |ies against the

held within the battery hol der .

12. The di spensi ng dgvi
substrate has a | ocator
t he substrate

extends inwardly froma |location on the margin of

renote fromthe tab and is open towgrd th rgl [ wherei

assenbl y support neans includes a t b agapt glf< 0

t he | o®at or notch to aid in \eliaply ori

substrate vmthlzqheé rf 1w

wherei g the ho I ovnwar

over hang el evated ab,

- 21 -

PCT/ US96/ 06529 S

housi ng foot is resléé ere nd nég [

formed in the cantil evere§l ov n 4%9 TNE" drg

Claim9 wherein the batte leér so posyt|gn he A
38

PCEUSPE/0652% e

notch t hat

GG

engage

ting and securing the

b i ‘*F?‘”VZi o

kelliive téx

Sl

52

20

/t

-l

20

é;e of

42
54
26

12

72

FIG 7

(]
%5



5 battery that the center of gravity of the dispensing device is also
above the face, when the face is resting on a horizontal surface to
all ow the di spensing device to be supported alternatively and with
posi.tionhal stability by either the f.oot, the angled support surface,
or the face to direct the alrfIOM/eX|t|ng the exit vent either upwardly,
upwardl y at a fWe9s@6dSeangl e, or horizontally forward. 10 PCTAYSIGH6320

- di spensing device of laim9 adapted for use with a battery of linmted

" usef ul capacity and a replaceable rgfigl assenbly whose substrate
bears a finite anount of vol atil e active ingredient selected to be

. such that it will be depleted approximately upon the passage through
+the airflow path of the volune of air that the fan will deliver 15 bef ore
an initially fresh battery is discharged below a selected | evel, the

di spensi ng device including a control circuit adapted to sense the
condition ofthe battery and turn off the power to the fan nmeans when
the baftery is depleted to a level selected to be such that the
active ingredient may be expected to have been depleted to the point

where replacenent of the refill assenbly is desirable. 20 16. The

di spensi ng device of Claim1l5 mhereinbgef cont circuit includes signal
means to signal the depletion of the 3 sel ected | eve

approachi ng that |evel ans will be turned
of f, whereby a user of the dISO ave advance war ni ng
“to be prepared to replace the Db assenbly and avoid an

interruption of service fro N r7 17. An
air-transmtting refill spensi ng device for
di spensing a volatile acLig 1 “the ref|II assenbly
havi ng a front and a rear i ng
substrate and a tab attached to f:?a substrate,
the tab having a brace surf fron1the

_substrate and shaped to engage tﬁ-
t he battery hol der of thegdi
active ingredi.ent.




WO 96/ 36056

PCT/ US96/ 06529 18. The refill assenbly of Caim1l7, wherein the
brace surface is concave and adapted to engage the curved surface of
a cylindrical battery being held by -the di spensi ng devi ce adjacent to

the airflow path, with the battery's longitudinal axis 5 oriented at .
. substantially WOP@S6angl e to the direction of airflow withi RCEE6HEF2P| ow
 path. . 19. The refill assenbly of Caim 17, wherein the substrate

' has a | ocator notch that extends inggy@y froma |location on the

. margin of the substrate renote fromthe tab 10 and is open toward the
"margin to engage a corresponding locator rib extending from t he
housi ng of the dispensing device for dispensing a volatile active
ingredient to aid inreliably orienting and securing the substrate

wi t hi ntthe airfl ow ofthe di spensing devi ce. 15 20. The refil
assenbly of Claim17, wherein the air-transmttin ubstrate is
substagtially flat and at |east one gui de wi ng expends fromthe substrate

with an orientation general |y oo-F o=l retoégg aid in guiding and
properly orienting the i nser 7 \ enbly into the
refill assenbly support neans of 3 pef devi ce when the
refill assenbly support neans tfeTeof/ ¢ | 20 assenbly support
surf aces. 21. The refil \ wherein the

air-transmtting substrate is & roy
"with the corrugation channels then/v yub®antially parall el
to the longitudinal axis of tfhescg ) rgfill assenbly of
Claim 17 wherein the air-trafsny / $ 7 i ely di vi ded,
channel ed, or honeyconb§§ S ‘ 6 '

.orrqgated car dboard

FIG. 10
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(57) Abstract

A dispensing device for dispens-
ing a volatile active ingredient from an
air-transmitting substrate that forms a
part of a refill assembly. The dispensing
device includes a housing with an intake
vent and an exit vent and an air flow
path extending between them. Refill as-
sembly support means are pravided for
removably supporting the refill assem-
bly with its substrate located in the air
flow path. Battery-powered fan means
are provided for propelling air from the
intake vent through the substrate and out
the exit vent. A battery holder holds
a fan battery in such a manner that a
refill assembly not fully inserted within
the refill assembly support means blocks
the placement of a battery in the battery
holder, while a battery comectly held in
the battery holder blocks the removal
from the air flow path of a refill assem-
bly supported by the refill assembly sup-
port means. Thus, successful placement
of a battery in the battery hold serves
to both verify and maintain the correct
placement of the refill assembly in the
air flow path. An air-transmitting re-
ﬁllassemblyformwmthedispuming
device includes an air- sub-
strate and a tab attached to the margin

of the substrate. The tab has a brace surface facing generally away from the substrate and shaped to engage the surface of a battery being

held within the battery holder of the dispensing device.




