Description Integral Mniaturised Nebuliser for

El astically Deformable Bottle Technical Field The
woresane7ip nvention relates to a mniaturi sed nebuhT®e3/000322
for elastically deformable bottle. Background Art
Smal |, convenient to carry devices for nebulising
perfume products and |iquid cosnetics are already on
the market. In particular, they are nebulisation

devi ces based on bottles whose conpressi on generates
and overpressure inside the bottle which causes the
creation, through appropri aP8s@&®ionr gent channels, of
a flowof air and a flow of liquid. Said currents are
m xed just before the discharge orifice and the
mechani cal m xing of air and product in turbulent
condi t i onkntegraldylatiatyriscddd sibrife ically s
constitute a |OMICOSt alternat|ve to nechani ca
nebul i sing m cro-punps. From US Patent no. 4,186, 882
granted on 5 February 1980 a nebuliser for liquids is
al r €Bebinicableld whi ch conpri ses a manual |y def or mabl e
cont ai ner having a neck and an openi ng. The opening is
pr oviktesteydnt thvantic ®dtéscto hahiniaturised nebiditehfolr eBstically deformable
sustaining at its centre a nozzle for the distribution
of Ipsed, connected to a suction tube. On the opening
is also applied a covering el enment provided with a
central discharge orifice. Between the covering

el ement and the elastic baffle is created a m xing
chanBgicotdinWigh are united the Iiquid comng fromthe
intertorof the container through the suction tube, and

the ghhn exdrvkfign tbe o hof&gc&V EerSﬁlMge ki g g)r&hféts and liquid

cont ai neér throug the elas I ¢ di aphragm
cosmetics are already on the market.

In particular, they are nebulisation devices based on bottles whose compression
generates and overpressure inside the bottle which causes the creation, through
appropriate convergent channels, of a flow of air and a flow of liquid. Said
currents are mixed just before the discharge orifice and the mechanical mixing of
air and product in turbulent conditions generates the nebulisation. Such devices
constitute a low cost alternative to mechanical nebulising micro-pumps.

From US Patent no. 4,186,882 granted on 5 February 1980 a nebuliser for liquids
is already known, which comprises a manually deformable container having a
neck and an opening. The opening is provided with an elastic baffle provided
holes, sustaining at its centre a nozzle for the distribution of liquid, connected to a
suction tube. On the opening is also applied a covering element provided with a
central discharge orifice. Between the covering element and the elastic baffle is

created a mixing chamber in which are united the liquid coming from the interior



The adjustnent of the flow rate and density of the jet
i s obtained by varying the di stance between the
w@osn2atge el ement and the |liquid distribution POREN2005/000322
thanks to a screw on coupling between the covering
el ement and the neck of the bottle. Lastly, on the
covering elenent is applied a screwon cap which
cl oses the m xi ng chanber, preventing liquid from
escapi ng outwards. Since the cap is renovable, there
are various easily intuited drawbacks linked to this
f act of @a¢ mantapsr ethtough. tHE0SEABR0tues @hdsthe air nexitihg skwe to the
head provided with an integrated closing device which,
r ot abiergreasuneligidehire tantgndrubiongh thexiodes adplenelasiicdliaphragm.
cl oses the conduit for dispensing the product
accofdé agjutnenh of tirr fléw eatpand deesityadfahe futds ablafed dyorarying the
not. The conduit of the liquid flows into the air

condyistanc®Bé&ineb® iRtV ERmSMemsel andake Hifed dasadbuiontrogzle thanks to
former, in a rather distant point fromthe exit hole.

Thi s 2 ggeRdd doupafg bhidveds HRMoREEn gl erR ¥Rt 0t tthdgkcRloS ehel Basttle.
Venturi effect to draw a suction on the liquid from
the sugiy Qfli] thdkRRveriR blehdent 8 APplicRISa RrdRRd cap kvhidhtlbdds the mixing

rati o and hence a sizeable quantity of air. The result
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syst ens. paten 0. 4,530,466 di scl oses a very
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positiongd transversely at the head of the former, in a rather distant point from the

exit hole. This geometry has the advantage of exploiting also the Venturi effect to
draw a suction on the liquid from the suction tube, but it requires a good air-liquid
ratio and hence a sizeable quantity of air. The result is a questionable
effectiveness in miniaturised systems.

US patent No. 4,530,466 discloses a very simple nebuliser device, with a reduced
number of components. The flow of air takes place through conduits obtained by
means of grooves positioned on the periphery of the cylindrical seat of the suction
tube. The conduits are obtained from the coupling of the suction tube with the
nebuliser nozzle and each of them consists of a longitudinal segment — coaxial to
the suction tube — and a radial terminal segment. The air is thus blown along said
radial channels, orthogonally to the direction of the liquid, immediately behind the

discharge hole. These channels do not have appropriate shape and dimensions to



di scharge hol e. These channels do not have appropriate
shape and di nensi ons togenerate a vortex notion for

W b@s5a2a719 because they are obtai ned by coupl i nRCTAL2005/000322
t he suction tube. For this reason, the dinensions of
the channel are influenced by the correct fit of the
suction tube and the cut of its end. This circunstance
is particularly penalising when a simlar air-liquid
m xi ng systemis to be adopted on mniaturised
products. Moreover, there is a constraint on the
di r egérieeste afvottar nsytioayfor Wiei 4 bevmise tleyems abtaineddey coupling with
along the axis of the bottle. Wiile in sone
app! ieauttuistube.clorahis aembh, the dirserisiont a€ theogitaine |ar¢ indluenced by
t he case of deodorants), in others an orthogonal spray
to the erest Gf of hke badtionetubs apd ehecuedf itTkehd. This circumstance is
especially true in those sectors (such as perfunes)

wher 8artis§lafly plieflidinSfien SthdaPAlfiguitl MaikingRestainds kdbe adopted on
this way is consolidated. D sclosure of Invention The

Pr es gifiatufidaN bl RRicRl Mork&yedY MefO TR a tddastEHiAMBRGKS dirbetion of the
the prior art. In particular, an object of the present

i nve?%ﬂaﬁg,rxévb%htﬁ}lﬂr&\ékﬁgri@ PEBIYNLSBE ki oetiRShdtaal While in some

defo ottles which’can be easy and intuitive as
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m ni MM possi bl"e nu conmponents. er obj ect

is t rowi de an | ral i ' y that
e IS 2 TR e ERUD, 965 s § QTR o pumps
rotatabl e .cl.asi ng.device nected to the systemin
suchoBmﬁEVnpﬂﬁﬁmgfs?gmﬁg#%%gcessary to renove it

during use. Yet another object is to provide a

nebuliser in which the mxing of air and liquid is

acconpl i shed jn qujte precise fashion so the spray is
effegﬁﬂ¢§mgvﬁgﬁ¥§¥$@
The present invention aims to overcome the drawbacks of the prior art.
In particular, an object of the present invention is to provide a nebuliser for
elastically deformable bottles which can be easy and intuitive as the ones
mentioned above, but also characterised by reduced dimensions, to the extent that
it is conveniently “pocket carried”, and obtained with the minimum possible
number of components.
Another object is to provide an integral nebuliser, i.e. complete with deformable
container for the liquid and with rotatable closing device connected to the system
in such a way that it is not necessary to remove it during use.
Yet another object is to provide a nebuliser in which the mixing of air and liquid
is accomplished in quite precise fashion so the spray is effective even with
containers having very small capacity and complete emptying is possible without

compromising performance.



contai ners having very snmall capacity and conplete
enptying is possible wthout conprom sing
w@esosozatence. An addi ti onal object of the i nvene@DIT2065/000322
to provide a nebuliser in which the direction of the
spray is orthogonal to the axis of the bottle,
simlarly to widely used applications in the perfune
and cosnetics industry. Yet another object of the
invention is to provide a nebuliser whose shape is
such as to nmake easy and intuitive, in addition to
er goaanidditidaat labjebe obplky dvieatiomrisl to reoviperi nepwdiset in which the
closing of the system and which assures, in addition
to adiregish REthe sronsd oitksponalbet the @rist dfethp dotik, smbitolyato widely
correct coupling of the surfaces that provide the
m Xi agd applictibhd PIWhe padutht and fosmutich aidusipy. &Gt andthehebject of the
invention is to allow an easy loading of the liquid to

be ngREhticiest {onplolRiebPhbbiliser! Rhosd eNHeOB] sBEk Sis abemake easy and
achieved by an integral mniaturised nebuliser for

el aSI&r@ﬁ%M? J&diRbMRPrEoRRik] Koth BleQyethRidn Whi hefopening and closing

rotatable closing cap wth discharge orifice, and with

a su ﬁf fh? r@g&té‘lﬂ,e aﬁd%fcfiedqsﬂr&, tgaditi tart ResbBRtiBBIi4ERY between

whi ¢ m a general viewpoint, 1Is characterised in

that zthe, Rebul 'ﬁﬁgz | s qnati Bghie RhE Gfixing and
Wi t hthaeh]gaggylagén%gértr%gllgg%o r??é ag%ﬁ%:afl y axggolr ?rabl e il an
bottl e the E@@? having internally an el bow conduit

for fwgorvﬁﬂ. 0 be sprayed extending, in a
I on gH, @%@g@bg@%&fﬁé ir?v%lnﬁoﬁ % ?on?lm ah Q:gs fé%ﬁfn%gogt tﬂg gi]qgid to be

and reto, 1Tn a transverse seg

to en%ﬂhn Q@hdhs harge orifice of the rotatable
cl osPAYHEEPMARRSEi d cap is in the nebulisation

R N e s N e T
E Egr gig;@%ﬂg;lg%ggle%g&g, S{c&? :\{/lnit,lf g?c])%tg %gﬁés?rpg cap with discharge
orifice, and with a suction tube immersed in the liquid to be nebulised, which,
from a general viewpoint, is characterised in that the nebuliser comprises a head
in a single piece with a body connectable to an elastically deformable bottle, the
head having internally an elbow conduit for the liquid to be sprayed extending, in
a longitudinal segment able to engage the suction tube, and transversely thereto, in
a transverse segment able to end in the discharge orifice of the rotatable closing
cap when said cap is in the nebulisation position, said transverse segment of the
elbow conduit of the liquid being coaxially internal to a conduit of the air inside
the bottle and in communication therewith by means of a plurality of radial
channels drilled in the terminal end of the same transverse segment of the elbow

conduit for the liquid.



channels drilled in the term nal end of the sane
transverse segnent of the el bow conduit for the
wo c@siizb7The i nvention shall becone nore readi | PCT/IT2005/000322
apparent fromthe detail ed description that follows of
two enbodi nents thereof, considered together with the
acconpanyi ng drawi ng, in which: Description of the
Drawi ngs Figure 1 is a perspective expl oded,
transparent, of an elastically deformable bottle
provided with a nebuliser and with a closing cap
accofh inyehtborasHallr sdcometmotic meadilyodppateat fiross gret detailed description
invention; Figure 2 is a partial, sectioned
per spactfollewyi efv wfo tdmebddiménte therdel,gwonsidered tgether with the
assenbl ed condition; Figure 3 is an axial section of
t he Bebinpanyhg Hi@ufig iZwhidhgure 4 is a perspective view
of the nebuliser of the previous figures; Figure 5 is
an enl arged detail of the nebuliser of Figure 4,
Figure 6 is a perspective expl oded, transparent, of an

el asplgaiptivn defiRmMmRimsbot t1 e provided with a
nebultser and with a closing cap according to a second

enboi RN i0f pdrfifechiESEISaddny bR, oF b BlaStichlly Heffimable bottle
enl arged | ongitudi nal section of the bottle of Figure

t6 :r a(f’gl%ﬁd%a Bt PR e IRE SR A 2 SRRH0ND LBYIRG B Brst embodiment

e mai n axis of the nebuliser of Figure 6; and

Figure Q oS e axial sections according to the
nainoaégi’%gﬁﬁﬂel%?oking cap of Figure 6. Description

of t plegulré bulgtarpaa}ﬂ!iéi,e 55%8&1 H&%e%tive view of the bottle of Figure 1 in an

assembled condition;

Figure 3 is an axial section of the bottle of Figure 2;

Figure 4 is a perspective view of the nebuliser of the previous figures;

Figure 5 is an enlarged detail of the nebuliser of Figure 4;

Figure 6 is a perspective exploded, transparent, of an elastically deformable bottle
provided with a nebuliser and with a closing cap according to a second
embodiment of the present invention;

Figure 7 is an enlarged longitudinal section of the bottle of Figure 6;

Figures 8 and 9 are axial sections having as a trace the main axis of the nebuliser
of Figure 6; and

Figures 10 and 11 are axial sections according to the main axes of the closing cap

of Figure 6.

Description of the Illustrative Embodiments

With reference initially to Figure 1, it is an exploded, perspective view of the

integrated nebuliser according to the first embodiment of the present invention,



Wth reference initially to Figure 1, it is an

expl oded, perspective view of the integrated nebuliser
waewenei’mg to the first enbodi nent of the presPC/1T2005/000322

i nvention,transparent to highlight internal parts. The

reference nunber 1 globally designates an elastically

def ormabl e bottle, 2 designates a nebuliser,

constituted by a head 3 and a body 4, and 5 is a

rotatable closing cap. Al parts are nade of a

suitable plastic material. The bottle 1 has i

substramspaizht tp laphlight oiterapl paitapEhe refarenaeaysbst § @lapally designates

the longitudinal axis to terminate in an elliptic end

6. nai elstidally defremsblagwtite 3] dbsighsates haehiilists rcenstituted by a head 3

Internally, in the vicinity of the cut part, are

pr ovated bpdy idphad 3l isgr meatalde ElosBai chpgAdopats ate emagtegef a suitable

correspondi ng projections 8 provided in the body 4 of

t he plbidinaRFialk. The grooves 7 and the projections 8

i n nutual engagenent constituted detachabl e connection

meanghé Bbi#e € hak kebsenitialle ellipesidaltshepen ebitttansesrsely torthe longitudinal

body 4 of the nebuliser 2 has an ellipsoidal externa

pr of ki€ to kMm@ th A0E1libAG 8id bOMatinally, thbehdpetdoul alihibe different.

projections 8 are forned peripherally in the profile.

The Badyafy gRdge Wclﬂitgﬂff 18696t Sarhe povided pefipherhingooves 7. Said
outer profile. The edge 9 serves as an abutnent of the

body AOOQF:S W?@né%%p%loh% ondin ng%jb@ti@ﬁs' BR¥rbeidkd @RGhd bolly 4 of the

the Bottle e head 3 o he nebuliser 2 is in a

sin g%@bt{f%s%}ﬂgiﬁ@?éﬁ? 7 k&ﬁﬁ ?lle%rojggﬁoﬂ%%aﬁ muthfl engagement constituted

substan rical, for” construction reasons
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and tlfﬂg body 4 ends with an edge 9 projecting from the outer profile. The edge 9
serves as an abutment of the body 4 of the nebuliser 2 on the elliptical end 6 of the
bottle 1.
The head 3 of the nebuliser 2 is in a single piece with the body 4. The head 3 is
substantially cylindrical, for construction reasons slightly cone frustum shaped,
with a summit 10 and a lateral surface 11.
On the lateral surface 11 is formed a circumferential projection 12 shown in
greater détail in Figures 2 and 4. Figure 2 is a partial perspective view of the
bottle, double cut in the closing cap to show the head 3 of the nebuliser 2 and the
shape of the closing cap, internally provided with a tubular lid 20, whilst Figure 4
globally show a perspective view of the nebuliser 2.

The interior of the head 3 is shown in longitudinal section in Figure 3. Inside the

head is obtained an elbow conduit 13 for the liquid to be sprayed.



shape of the closing cap, internally provided with a
tubular Iid 20, whilst Figure 4 globally show a

w@enspzotd ve vi ew of the nebuliser 2. The i nt ePCDIT2065/000322

the head 3 is shown in |ongitudinal section in Figure

3. Inside the head is obtained an el bow conduit 13 for

the liquid to be sprayed. The el bow conduit 13 extends,
according to the longitudinal axis of the head 3, with

a longitudi nal segnent 14 and with a transverse

segnent 15. In the |ongitudinal segnent 14, which
consflhectbiovetondug 18 extendsanccording b tl}edpngt@ldlmltam of the head 3,
summt 10 of the head 3, is engaged a suction tube 16,

al sowsthoanlonpitidinalr segmenv\/hljélc land wiilh 4 tsinsredseo peansént el5. In the
fromthe engagenent end, reaches the bottom of the

bot t lengitidi@alt segmeut i 4 ewskiely vemdtrutbvgly éf ertalhilyr demethjemed to the
radially fromthe | ongitudi nal segnent 14 of the el bow
condgithmit31 0bf tHeehdadl Guiidenghged beutticainwiberisealseghewh id Higure 1,
Is coaxial an air conduit 18. The air conduit 18

t r anhths Qlith iG6HANBYpesiteefomtlie BRARIEMEAt chd) edachebShe Bolidin of the
the interior of the head 3 of the nebuliser 2, and

hencegotffiet h the interior of the bottle 1. Anteriorly,
the air conduit 18 extends substantially for the sane

| engtffle adinkNsd kSR 1SE &?&Qﬁ?tbrgﬂch@f’ rhdig1y | 'fﬂ)‘ﬁh Qhe $6hgitudinal
that one and the other are delimted by the

gﬂ; chégmﬁ»t $4RBHANIDAY lo¥nduiPrd & e 'Haﬁﬁ Tefthet Qﬁls%l% wg%em 15 is

l'id 20 I's integrated in-a

shapge')&al %ﬁre&ﬁ%#ui’l@' i psoidal in or der to

aest |ca or m by continuity of Iines with the

bOt |t ITﬁe Jair ég%dﬁ 185%%{3%}?&% lcbﬁl ﬁjc%lte’s Fl&' grhollén ?9 with the

ere marﬂs I'de

23?? i.l gtclf%lfléﬁ é' ofI t bu{llge{rry gﬂd ggrpzes it tgl"éulﬁgr%r of the bottle 1.

Anteriorly, the air conduit 18 extends substantially for the same length as the
transverse segment 14 of the liquid, so that one and the other are delimited by the
lid 20, which has substantially tubular shape, of the closing cap 5. The lid 20 is
integrated in a dome 21 whose shape is preferably ellipsoidal in order to
aesthetically conform by continuity of lines with the bottle 1, which is also
ellipsoidal.

The tubular lid 20 is in fact slightly tapered upwards to slide, in substantially
fluid-tight fashion, on the lateral surface 11 of the head 3 of the nebuliser 2.

The tubular lid 20 has a throat 22 (Figure 1) destined to receive the
circumferential projection 12 of the head 3. In this way the tubular lid 20, in a
single piece with the dome 21, is constrained to rotate on the head 3. The
ellipsoidal shape of the dome 21 facilitates gripping and rotating the closing cap 5.
The closing cap 5 has on the tubular lid 20 an opening that serves as a discharge

orifice with a cylindrical segment 23 and a hemispherical diffuser segment 24,



The tubular |id 20 has a throat 22 (Figure 1) destined
to receive the circunferential projection 12 of the

whead 13719 n this way the tubular [id 20, in a BCHIN2005/000322
piece with the dome 21, is constrained to rotate on
the head 3. The ellipsoidal shape of the done 2 1
facilitates gripping and rotating the closing cap 5.
The closing cap 5 has on the tubular lid 20 an openi ng
that serves as a discharge orifice with a cylindrica
segnent 23 and a hem spherical diffuser segnent
24, whéen it fa¢eadbs trameyetse ansdet seof thadiguid. 16 thi§ positon, the cap 5 is
liquid. Inthis position, the cap 5 is in an open
posi id an aped pdsiioal indode diipscidalf axfaceofoftthe apppisi sibstantially in
substantially in continuation of the lateral surface
of t benthabhtidreoflthe THi@al suafasy ef the bsktlgrtent of the condui t
for the liquid has a plurality of radial channels 25.

Sai dThediaakvegdtarspalent 23, thavieeridof férhihe lauid diagenplubdidy of radial
3, are obtained at its free end of the transverse

SegnMekdnndia 23NShiR WadiAlthERHBIRITY, Galetedif tHiflemBoditieht hds®, are obtained
the liquid 14 with the condui't for the air 18 before
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cap is rotated even by a few degrees with respect to
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is read pparent that its normal closed position is

t he égﬁ d, 80 relative to the open condition.
Prefggg%{g ﬁe ?%d%al channel s have a curved profile
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Figure 5, to generate a swirling motion in the liquid to be nebulised at the time of
its mixing with air.

In use, the elastically deformable bottle 1 contains in its interior a two-phase
mixture constituted by the product to be dispensed and by the air that is mixed
thereto in order to obtain nebulisation when compressing the bottle. The elasticity
is such as to assure the correct replenishment of air inside the system in the
subsequent release. Once it is filled with the product to be dispensed, the bottle is
closed by inserting the body 4 of the nebuliser 2 into the bottle 1. The projections
8 of the body 4 together with the grooves 7 obtained in the bottle 1 form an
undercut restraint system, thereby assuring that the product will be contained and
sealed within the bottle.

The elbow conduit 13 for the liquid and the coaxial conduit 18 for the air,

including the opening 19 with the rest of the bottle and the radial channels 25 for



IS such as to assure the correct replenishnent of air
i nside the systemin the subsequent release. Once it

WO 2006i12d7e¢d with the product to be dispensed, tPET/BR20e3000322
is closed by inserting the body 4 of the nebuliser 2
into the bottle 1. The projections 8 of the body 4
together with the grooves 7 obtained in the bottle 1
form an undercut restraint system thereby assuring
that the product will be contained and sealed within
the bottle. The el bow conduit 13 for the liquid and
the cameitilg thooonduit dfghé tiquitHa aidrthe comsluitdbnthetarel 8, are selected
opening 19 with the rest of the bottle and the radi al
chanpehistaBl dinresdomett allvgy theeowtflodudrid the mixeng ofjait dnd 3iquid in
and the conduit for the air 18, are selected in
sui t akheréporaes Midsmbdesakltewssubearouptihalwiednlisatibe both in terms of
m xing of air and liquid in such proportions and nodes
as t ParfiSRWIR A0 spRiy dNBle. TRO bhdtiDA N1 ) Glkersedtie kiesliqfid product
particle size and spray angle. The suction tube 16,
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cI05|n cap 5, which in addition
gulentpmotlons which tjgvour ne%ul?satlon even with relatively small air flow

rates.

On the summit of the head 2 is anchored the closing cap 5, which in addition to
symmetrically enhancing the overall aesthetics, allows to obtain the integral
system of opening and closing of the package.

The closing cap 5, advantageously not removable in use, is fastened to the head 3
thanks to the circumferential projection 12 which allows its rotation for an angle
of 180°, between the two extreme positions of opening and closing, in which the
discharge orifice 23-24 is respectively aligned with the conduit for the liquid 15 or
in opposition thereto. In the open position the discharge orifice 23-24, coupling
with the terminal segment of the conduits 18 and 15 for the air and the liquid, the
closing cap 5 defines and completes the mixing chamber, whilst in the closed

position it determines the sealing of the conduits. The flows of air and liquid that



symmetrically enhancing the overall aesthetics, allows

to obtain the integral system of opening and cl osing
we@boosshz7package. The cl osing cap 5, advant ageoRST/YT20aX000322

renovable in use, is fastened to the head 3 thanks to

the circunferential projection 12 which allows its

rotation for an angle of 180, between the two extrene

positions of opening and closing, in which the

di scharge orifice 23-24 is respectively aligned with

the conduit for the liquid 15 or in opposition )

t her smoltaneouslydakepplacwben iherbathe isdéanetrassgd then porvsrge into the

23-24, coupling with the term nal segment of the

condmixisg tRaralve ahB aforejetted tharefremdn tthe faringefl @ sprajieThe aforesaid

closing cap 5 defines and conpl etes the m xing

chanfygmingvaind slosing positiadsosedegsiy i recagnisabledby gheriusers given the

the sealing of the conduits. The flows of air and

| i qupetfdchadsttietivkiameny sif thettakte gicaciingdoche trniventiwot t | e

is conpressed, then converge into the m xi ng chanber

and BRe ofdreGdLof iHeerfefesainmebuliseeiss effivieaf. Hoveqventherd eay be the

af oresai d openi ng and cl osing positions are easily

recogiivbadd 6f AyuiiNeakagein i Yametthey Relidheisdtweasheeiotite and the
symetry of the bottle according to the invention. The

oper AtHuPBerOfintd @itk SR SRl SfoReRItobEREr With el Botile When the bottle is
However, there may De the drawback of liquid | eakage

in the.copnecting region between the bottle and the
nebul f'ser, since this region is deforned together wth

h ihla8el o} e ic
the l?gtrogéﬁgrgk@qﬁg dRebaBRLh 3%5%%1d5é1ﬁ'l§&ﬁlﬁgnt Tﬁh@ﬁﬁél@tﬂfﬁ?a hermet

this In a secon odi nent of the

| nve etai e eﬁﬁ&é B%tg\%%ﬁ gl}eslftﬁiée %%%ﬁ{e%ﬁ? drRRS e sér,hﬁl such a way as

bottl'e" an I se In such a way as

Lo PLEsel IS RO RO RHL Of the bottie

For eren I's made t0 Figure 6, which
BRSBTS IPRRG Rl e expiod,
def o{flrer:%v? ltrgnsg)%%etnk: teo highlight the internal parts, of an elastically deformable bottle
provided with a nebuliser and with a closing cap according to the second
embodiment of the present invention. In Figure 6, and in the following ones,
which illustrate the second embodiment, identical or similar parts are designated
with the same reference numbers as in the first embodiment.
The reference number 1 globally designates an elastically deformable bottle, 2
designates a nebuliser, constituted by a head 3 and a body 4, and 5 is a rotatable
closing cap.
As better shown in Figure 7, which is a longitudinal view of the bottle 1, it has
substantially ellipsoidal shape, cut transversely to the longitudinal axis to
terminate in an elliptic end 6. At the cut end is provided an outwardly projecting

edge 28. Said projecting edge 28 engages with a recessed peripheral portion 29

(Figure 8) of the body 4 of the nebuliser that is received therein. The projecting
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provided with a nebuliser and with a closing cap
according to the second enbodi nent of the present

wo pwentizon. In Figure 6, and in the foll owi ng PCEEL2005/000322

which illustrate the second enbodi ment, identical or

simlar parts are designated with the sanme reference
nunbers as in the first enbodi ment. The reference

nunber 1 gl obally designates an el astically deformble
bottle, 2 designates a nebuliser, constituted by a

head 3 and a body 4, and 5 is a rotatable closing cap.

As bedgec?8 ishenneticallFisepledewith thshieskssed periphsra)ipotitimaf, preferably
view of the bottle 1, it has substantially ellipsoidal
shapby ulttasoric avrddieg seby lasar weldingon diytglng at othri tschrdque, thereby
termnate in an elliptic end 6. At the cut end is

pr oV bbleihignficudt svanetiting peape bétveen tedetiRBandShe oebuliser.

proj ecting edge 28 engages with a recessed peri pheral

por t FencAPlibgivat e 8)lippicalt did dpedings, ofie bddy febtHei rebuliser 2 also
that is recelved therein. The projectingedge 28 is

her mebvieadly thas &al ﬁHgéMiddll due profis Sid melyi phadalwith a peripheral
portion 29, preferably by ultrasonic welding or by

| aseprpedidh ™0 Jotriding o thelecbOEportio P91 THE pefiptesltojection
obtaining fixed connecting neans between the bottle

and BHGeREOM ks %utmEﬂtr fof PhIRH ¥F thi rebeliet gi ot thé lliptical end 6

end opening 6, the body 4 of the nebuliser al so
obvi gHgl. o hfs; an el lipsoidal outer profile. The body 4
ends W th a peripheral projection 30 protruding from

the neceszey ¢ Qflf% hé’rfhlig% 2,1 %esﬁxg%% @&%E 2#1’[1?{111@.] Befd i4|9 Rs Sibstantially

serves as an abutnent for t e nebul'i ser

2 o B e 19, SRl BEULLE, & o s, b

AR TR PP, g e

2 Yol gSLALGH L1 {ne orhosopal ‘sections o
The tubular lid 20 of the cap 5 internally has a throat 22 destined to receive the
circumferential projection 12 of the head 3. In this way the tubular lid 20, in a
single piece with the dome 21, is constrained to rotate on the head 3. Between the
tubular 1id 20 and the dome 21 is a lightening 34, represented in particular in
Figure 11, which together with Figure 10, shows an axial section of the cap.
The closing cap 5 has, both on the tubular lid 20 and on the dome 21, axial holes
that serve as a discharge orifice, when said holes 24 face the transverse conduit 15
of the liquid. In this position, the cap 5 is in an open position aﬁd the ellipsoidal
surface of the cap is substantially in continuation of the lateral surface of the
bottle 1. To facilitate the recognition of the position of the coaxial holes 24, on the
exterior of the cap is provided a depression 33.

When the cap is rotated even by a few degrees with respect to the open condition,

the bottle is closed. However, it is readily apparent that its normal closed position

11



interior of the head 3. The tubular lid 20 of the cap

5 internally has a throat 22 destined to receive the
w@reosomf7ey enti al projection 12 of the head 3. PCTI/TF2065/000322

way the tubular lid 20, in a single piece with the

done 21, is constrained to rotate on the head 3.

Between the tubular lid 20 and the done 2 1 is a

lightening 34, represented in particular in Figure 11,

whi ch together with Figure 10, shows an axial section

of the cap. The closing cap 5 has, both on the tubul ar

| i d BGhaonk wmttdby d80fereRiive mhalopbmb@dlmmffhmomloass tndicated

di scharge orifice, when said holes 24 face the

t r anby epreadages 38igroviBed inutidlyl dppobitk, in thetdap s, podia heoengaged in

the cap 5 is in an open position and the ellipsoida

sur f aser efcetshe 3T apthesebuilsst bodyi4l |y in continuation of

the lateral surface of the bottle 1. To facilitate the

r ecoggi grb@int Ghe th@ideditin e Gbttlehe f@axiealkingalpeardthrough the

on the exterior of the cap is provided a depression

35. Weimd NEofcBR nkulisert Rliedep\FihshY itd iftenordadivatfardlytplojecting
respect to the open condi tion, the bottle is closed.

Howey gl 27, tableshe‘irﬁéﬂédll‘y BREAE QRS opdidg D& SwhaH thelcap!50is e@plied to
position I Tis the oné rotated by 180 relative to the

open; }-‘5%9&3 Othe n-EBhIZsePOS' tion is indicated by

appen ages 3 provi ded, rnutually opposite, in the cap

5, Hq Ie‘i’hegﬁ‘e g&gﬁs hdbnidRRRTy e%&{%ﬁstgsthg’got‘ﬂfe it @%d bottle is filled

nebu I'ser prevent "t Iquid wthin the

2? t : e:foﬁee%ﬁlﬂ?@“é?}?%&dp% éﬁeg%{t%? ﬁlﬁg‘%ﬂ&ﬁqﬁlﬁ% %@%bﬁl@sethIough the

InFts interior a

g?‘g@‘é’g{rﬁ %ggﬁ hﬁglte @%e{l\z etnhtéle%a%%épg %;o%g’é’tthg ‘ﬁ%lrﬁllar lid 20
102 2 BESGEEL eRSEa!H IBMLRIA 4,5 i e
fitl Ielgbuliser is obtained inserting the throat 22 of the tubular lid 20 over the
circumferential projection 12 obtained on the lateral surface 11 of the head 3.

The closing lid 5 remains on the summit of the head 2 and it allows to obtain the
integral system of opening and closing of the package.

In the nebulisation operation, or even when simply moving the bottle, the liquid
within the bottle may even arrive into the cap 5, but it remains confined between

the head 3 of the nebuliser 2 and the projecting edge 27 obtained within the

tubular lid 20, so that there will be no loss towards the exterior.
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bef ore applying the cap 5 and introducing the |iquid
to be nebulised through the opening 26 of the

woewsiizeer 2. Then, the cap 5 is applied, so tPEL/IT20€5/000322

tubular Iid 20 is over the head 3 of the nebuliser 2.

The engagenent of the lid 5 with the nebuliser is

obtai ned inserting the throat 22 of the tubular Iid 20

over the circunferential projection 12 obtained on the

| ateral surface 11 of the head 3. The closing lid 5

remains on the summt of the head 2 and it allows to

obtain the integral system ofClopMPng and cl osi ng of

t he package. In the nebulisation operation, or even

when sinply noving the bottle, the liquid within the

bottle may even arrive into the cap 5, but it remains

conf ilnad bty enintdneised adb@isef farheastieblly dsformablartiich @rovided
projecting edge 27 obtained within the tubular lid 20,

so t kath 4 BlekiagWap |(5heonblogsthtdiswhnrs drifiee (24), and with a suction
exterior. CLAIM5S 1. An integral mniaturised nebuliser

for elmaslérialhitséeinahstighil tb Wetnebuliged OstiagReerised in that a nebuliser
closing cap (5), rotatable with di scharge orifice

(24) 2 ga{tgnﬁ%st:b aahe%blc(BD QR o sikgle(diBde WitheL H6dy i(d) thitectable to an

liquid to be nebulised, characterised in that a

n,ebulela 11 %ﬂefd%&qpl%'b%ﬁﬁ: I)'il?@tgoﬁe%) erld n(6?t&kéw 1 8 BdrRe&ing means,
with connectable to an el asti cal

def O'EHEH@aS (?gﬁftérﬁal( 1)13.011[&,y Qtpgf%@%nco%ﬁglt Qﬁ") foh ﬁ{eel‘?c‘iuld BY be sprayed

connecti ng internal I'y having an

el bo t%ﬁéﬂgg' Bcc(o}(ggl% t8rthte nk1t19dihﬁ IQshe ﬁl@rﬁééﬁd 1n longltudlnal

exte I'ng, ~"accor ongi t udi nal ‘axi s of

e o AT L0 SO A b oA, o
ori 1 .fgﬁsv‘%%%esegﬁg?@@%} e B F%esﬁﬁ%%‘até} Seifc A E bR Sotatable
SEANE RENERL N E e i o —
the Liguld pg'ngns gl%)cg\lwaclolrﬁuit 055"t Ofhe 1Hufl being coaxially interior to a

conduit (18) of the air inside the bottle (1) and in communication with the conduit

(18) by means of a plurality of radial channels (25) drilled in the terminal end of

the transverse segment (15) of the elbow conduit (13) for the liquid.

2. Nebuliser as claimed in claim 1, characterised in that between said rotatable
closing cap (5) has the shape of a dome (21) comprising within it a tubular lid (20)

applicable to said nebuliser head (3).

3. Nebuliser as claimed in claim 2, characterised in that said head (3) is externally
provided with at least one peripheral projection (12) for engagement in a

corresponding internal throat (22) of the tubular lid (20) of the rotatable closing

cap (5).
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conduit (18) of the air inside the bottle (1) and in
comruni cation with the conduit (18) by neans of a
w@bkwsati7ty of radial channels (25) drilled i n PEEIT2005/000322
term nal end of the transverse segnent (15) of the
el bow conduit (13) for the liquid. 2. Nebuliser as
claimed in claim1, characterised in that between said
rotatable closing cap (5) has the shape of a done (21)
conprising wwthin it a tubular Iid (20) applicable to
said nebuliser head (3). 3. Nebuliser as clained in
claim2, characterised in that said head (3) is
externally provided with at |east one periphera
proj 8CNeBulistlld) clathed g ap@nentcharacrrisatl iregposaidndjscharge orifice
internal throat (22) of the tubular lid (20) of the
r ot ath) &ileddomi hebvehFadtion thsidvethelcissily @ @) ahded thertubular lid
claim1, characterised in that said discharge orifice
(24) 20?,rﬂa|s|aﬁqm'1éi‘ chhrauan sdonsdt (HB% laf8 afl @xtche] k@ iphérical diffuser
cap 25 and of the tubular lid (20), has an inner
cyli ' &QABAL tol ~an external hem spherica
diffﬁ%%#%gggﬁﬁnt ?E%Y%é%%gg?%| to one another. 5.
Nebul iser as clained in claim1, characterised in that
said radi al channels (25) have a curved profile to
gene . . i . S _
ebur; Seatisf ¥ QhifaTR ol 8, 1 BebdFickb i hd(aldPradial channels (25)
Nebul i ser a | aj ' : ] |.ai : :
thr ot £t EpREEER deflebn SRR mblth 8L Whysh g pe pebulised a
head 39 IS %onnecteﬂh%ﬁ the bottle (1) with
deta BP%O% e B deans, and - the head (3) is
superiorly closed. 7. Nebuliser as clained in claim®6,
characterised in that said detachabl e connecting nmeans
? Let g]t\lglgtgiyser( efrs)cla?lIne r1]r? ar?ye(?ﬂjel ofthe cltai?nst P&]r%%tgj cﬂa?r)dctgrfised in that:

- said body (4) of the head (39 is connected to the bottle (1) with detachable

connection means, and

- the head (3) is superiorly closed.

7. Nebuliser as claimed in claim 6, characterised in that said detachable
connecting means of the body (4) of the nebuliser to the mouth (6) of the bottle
(1) comprise a plurality of external peripheral projections (8) in the body (4) of
the nebuliser and a plurality of corresponding grooves (7) obtained in the bottle

(1), mutually engaged in fit-in fashion..
8. Nebuliser as claimed in any one of the claims 1 through 5, characterised in that:

- said nebuliser body (4) is hermetically connected to said bottle (1) with fixed

connection means;
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(1) conprise a plurality of external periphera

projections (8) in the body (4) of the nebuliser and a
w@bkwsati7sty of correspondi ng grooves (7) obtai nRCT/IT20031090322

bottle (1), nmutually engaged in fit-in fashion.. 8.

Nebul i ser as clained in any one of the clains 1through

5, characterised in that: - said nebuliser body (4) is

hernetically connected to said bottle (1) with fixed

connection neans;- said head (3) superiorly has an

openi ng (26) conmmunicating with the interior of the L

bot t1 e sgifl)head (D) wmpriortahas( @) opening (26 sorymunpicating with the interior

downwar dly projecting edge (27), able hernetically to

cl ose ohile widn(lxend26), when said cap (5) is applied

to said nebuliser head (3). 9. Nebuliser as clained in

cl ai said oapa¢sactmuprises withinhit a sdoivehwardlydprogestingt ¢dgg (27), able

nmeans of the body (4) of the nebuliser to the nouth

(6) Kfrmetieallyotot tlesd 3idcapenirigs @6anwhert waiddéap () o expplied) to said

edge (28) in said open end (6) of the bottle (1), and

a r egghutied hped (Pheral portion (29) in said nebuliser

body (4), the recessed peripheral portion (29) being

able to be received in said projecting edge (28). 10.

Nebul i ser as clained in claim9, characterised in that

sai dg r REBEREH aP Rlaihed if 2Wim8f chdigctbddell @ thid) sdid fixed connecting
hernetically connected to sald projecting edge (28) by

meang, s dthé BSRNIAY ol hidblliset 1o tH¥GRBAthI6) offthe %bﬁl'er(gﬂ comprise

in claim1l, characterised in that said nebuliser body
4 i . . . iy .
by A oPARRAGF AN By G TL e ot (1),
rovj ' Lect beo :
By b3 S oA i B nz ot rphe

in clakim 20\ HRLABIE0 RGEkfklil 3id pRljEeth daBb B!

10. Nebuliser as claimed in claim 9, characterised in that said recessed portion
(29) of the bottle (1) is hermetically connected to said projecting edge (28) by

means of ultrasonic welding.

11. Nebuliser as claimed in claim 1, characterised in that said nebuliser body (4) is
superiorly provided with a peripheral projection (30) and said cap (5) is inferiorly

provided with a projecting edge (31) able to surround said peripheral projection.

12. Nebuliser as claimed in claim 5, characterised in that said peripheral
projection (30) has at least one recess (32) and said cap (5) is inferiorly provided
with at least one appendage (33) to be received by said recess when said cap (5) is

applied to said nebuliser head (3).
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projection (30) has at |east one recess (32) and said

cap (5) is inferiorly provided with at |east one
wappenziage (33) to be received by said recess MBIT20@/00322

cap (5) is applied to said nebuliser head (3).13.

Nebul i ser as clained in claim1, characterised in that

bet ween said done (21) and said tubular |lid (20) of

the closing cap (5) is present an internal |ightening

(34). 14. Nebuliser as clained in claim1,

characterised in that said done (21) is provided with

a depd¥eliuiser B3)aimed im dlainaildclfiraci¢rined én drat betowsen saiyl dome (21)

and said tubular lid (20) of the closing cap (5) is present an internal lightening

(34).

14. Nebuliser as claimed in claim 1, characterised in that said dome (21) is

provided with a depression (35) around said discharge orifice (24).
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