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(54) Title: DOSING APPARATUS AND A CONTAINER

(57) Abstract: A dosing apparatus suitable for dispensing a
dose of liquid from a resilient squeezable container, com-
prises: a cap, suitable for attachment to said container, said
cap comprising an expulsion channel for the expulsion of li-
quid; a dosage chamber attached to said cap, said dosage
chamber comprising side walls extending from said cap, at
least one inlet opening in said side walls proximal to said cap;
a pressure chamber located underneath said dosage chamber;
a valve provided at the end of the pressure chamber distal to
said dosage chamber, said valve being moveable from an open
position, allowing liquid to flow through one or more dis-
charge openings, and a closed position where the valve closes
the or each discharge opening, said valve incorporating at
least one aperture; and a plunger provided in said dosage
chamber, and moveable relative to said dosage chamber so as
to advance upon squeezing of said container, up to a blocking
position.
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Field of the Invention

This invention relates to an apparatus suitable for dispensing regular doses of a liquid from
3 dosing cap. The invention further relates to containers comprising a dosing apparatus.

Backs

Liquids are often kept in bottles which are sufficiently flexible to be squeezed by an
operator with either simple or valve controlled spouts, to enable straightforward
dispensing of their contents. The relative costs of products, their potential high
concentration and thelr impact on the environment creates a desire to only use the
required amount of product for the task. One of the limitations of the classic bottle design,
is the difficulty in using the exact amount of Torce required to dispense the volume of
liquid desired. As a result several systems have been developed which produce exact

metered out doses of their iquid contents each and every time the bottle is squeezed.

These systerns often use a muitiplicity of chambers functionally connected, so that, during
the pouring process one of the chambers will fill to the desired volurne. This volume will

then be transferred to the dispensing chamber where it can be dispensed. The limitation of
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such systems is the requirement for multiple charmbers of a size suitable for housing the
desired dosing volume. This makes the dosing equipment miore bulky in size and complex
to produce. A second limitation of such designs is that they often require separate
inversions of the bottle to effectively fill the measuring chamber, before the fluid can be

dispensed. This slows and further complicates the dispensing process.

More recent advances have utilised a single chamber design to eliminate these limitations.
WO2013158732 discloses a design with a single dosing chamber with integral inlet
openings to allow the liquid to enter the chamber. A valve at the base of the chamber and
proximal discharge openings aliow the pressure produced by squeezing the bottle, to force
an internal piston towards the outlet opening, thus dispensing the liquid contained in the

dispensing chamber,

US4811871 also discloses designs with a single dosing chamber.

These designs, however, have their own inherent limitations which the current invention

seeks 1o overcome,

This is advantageous because it does not require a separate collection chamber to meter
out doses of liquid, altlowing it to remain compact. In addition, the pressure chamber is
particularly advantageous because it creates a time lag between the creation of pressure
on the container and the transmissicn of that full pressure to the plunger. This enables the
dosing chamber to fill with liquid before the pressure on the plunger causes it to move
along the dosing chamber and engage, in certain embodiments, with a slit valve, sealing it.
The pressure chamber also ensures that the pressure on the plunger is even and consistant.
The pressure on the plunger is created by the movement of a large body of liquid
contained within the pressure chamber and the force on the back of the plunger will
therefore be even across its surface area. By contrast if the plunger is disposed directly on
the pressure apertures, the influx of liquid through those pressure apertures would create

Date Regue/Date Received 2023-01-30
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uneven farce on the plunger increasing the chance of the plunger rotating within the

_______________________________________________________ dasing chamber. AnE BOCOMING BIOCKEG. ..o

Furthsrmors, this configuration advantageously removes any raquirement of providing a
s basewhilst defining the dosage chamber with accuracy.

In a subsidiary aspact, the dosing apparatus further comprises an insert with a siit valve
which is provided between sald cap and said dosage charmber, This reduces or even in
certaln embodiments eliminates any undesirable dribbling from the contalner after

1 dispensing the dase,

in a further subsidiary aspect, the insert incorporates a tubudar portion projecting away
from sald slit valve; said plungsr interacting, in use, with the lower extremity of sald
tubutar portion when said plunger 15, In uss, at the end of the dussge chawmber proximal to

15 said cop. This facilitate a separation between the siit valve and the plunger.

s & forther subsidiary aspect, sald insert includes a skirt which partiaily covers said inlet

openings. This configuration advantageousty allows the insert to control the flow rate into

the dosags chambay, 1t s also particularly advantageous sincs it can atlesnt partially block
20 the inlet openings so that the plungsr more readily returns once the dose has been

dispensed.

£33 ’ . g
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Said valve incorporates a disc attached to sald pressure chamber by one or maore retaining

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA meaas, This. gzmvdm pactioulacdy Compact and resEORSIVE SIPUEELIER

Said retaining means incarporats one or mors tines which extend against the inner surface

a1

§  of sald pressure chamber. This allows the valve 1o be retained by the inherent flexibitity in
tines of this kind. It also advantageously altows displacement of the valve without any

cormponents located outside of the pressure chamber,

Said fines incorporatz @ hook and sald pressure chamber Incorporates a lower iz adge avleast
e partially extending around the inner diamster of said chamber In order to retain said tines

when ssidvalve is, Inuse, in an open position. This advantagesusly secures the valve

without requiring additional components since the shaps of the chamber itself can be used

to facilitate the retention of the valuz,

Sald dise has an upper surface which rabx.s"is, i use, sgainst the distal e rem%ty of said

?

15 prassure chamber when in the closed position, This provides & relatively large potantial

arex for a dischargs from the contents of the chambers.

The disc has s diameter greater than the extarnal diameter of said prassure chamber, This
allows advantageous sealing and relzase from its abutting sealing position o improve the

20 response of the valve

In a further subisidiany aspect, the plungsr incorporates a domed portion. This configuration

increases the area which can be pressurised for improved performance of the plunger,

25 in afurther broad aspect, the invention provides a rontainer comprising a dosing apparatus
according to say of the precsding aspeds.
Praferably, the dosing appasatus includes a sfit valve provided betwesn sald cap and said

dosage charmber, This is partémiariy advantageous because it prevents liquid from leaking

43
s

cut of the expulsion channal when it is not desired. The st valve Is only opered when the
inteynal pressure exceeds a given threshold, crsating o selestive opening mechanisn end

prevents accidental spilfage.

AMENDED SHEET
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Erefarably, said plunger is able to interact with sald stit valve functionally blocking said sl
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ valve when-at- the end-of the dosage chamber proximal to-said cap. Thisis-particulady oo
advantagaous becauss it means the plunger provides both a means of forcing the collected
liguid out of the dusing chamber and a means of blogking exit from the dusing apparatus
&  when the plunger reaches the end of the dosing chamber and the desired dose has bean
meteresd out, This removes the requirement for mere complex and bulky mechanisms for

cutting off the How of Hquid when the desired dose had been metered cut,

Preferably, said slit valve includes a skirt which partially covers said Inlet openings. This is
10 particutarly advantageous because it enablas the size of the inlet openings to be altered
and consaquently the volume of dose, without alterstion to the housing of the dosing
apparatus or inlet openings themselves. This anables the same dosing apparatus 1o be usad
to create alisrnative doses by only changing the slit valve. ln certaln embodiments, since
the skirt is located inside the inlet opening and since it bs inherently Hexible it cen bend 1o

afiowy Hquid to fill the chamber and can sbut against the surrounding portion of the inley

i
23

opening after the dose has besn dispensed and the air travels into the contalner after the

squeazing of the contalner.

referably, sald p apariure is cantrally located in sald valve, This is advandageous
20 because it m‘;;s nSUre mVen pressure is created on the base of the plunger, reducing the
likelthood that it rotates within the dosing chamber. In a preferred smbodiment it also

atfows the use of a single aperture which reduces the complexity of the structure,

?s’ef@miﬂy sald pressure chamber is of detreased valume when comparad to said dosage

s ertain embodiments this is adventagsous because it prevents the time leg

5
N
P
e
%
o
st
ZT

created by the dosage chamber form sxtending beyond the maximum amount of time the
dosing chamber may tabe to fill. The size of the inlet openings are largar than the pressure
aperture and therefore i the pressurs chamber and the dosing chs mm ware of equal

volume the dosing chamber would be full of Higuid long before the pressure chamber,

Brief Description of the Figurss

The invention and comparative examples will now be described, by way of smdample only,

with reference to the accompanying drawings.

AMENDED SHEET
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Figure 1 shows a dispensing apparatus-n perspective view, in cross-sectionalview, in S

visws and in an upper elevation,
&  Figure & shows & cap in perspective view,

¥ spparatus when atlached to the cap, in pecapective view whan

E it 4

Figure 3 shiows a dispensia

separate from the cap, in cross-sectional view and in anupper slevation.

16 Figure 4 shows a plunger in perspactive view, in side elevation, in cross-sectional visw and

i1 an upper elevation,

Figura & shows a disc valve in perspective view, in an uppsy slevation, in 8 cress-sectional

view and in a side slevation,

ey
(s

Figure & show a slit valve In multiple perspective vigws, in a cross-sectional view, in side

pw
elevation, and in an upper elevation,

Figure 7 shows & comparative example, and in particutar a perspective view of a cap
23 sgquipped with a dosing appsratus,

Figure 8 shows perspective views of the various disassemnbled components of the cag of

¥

Figure 7,

a2
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s-sectional view of the rap of Figures 7 and B,

36
Figure 12 shows @ parspective view of the outsiide of the oyvlinder defining the dosing
chamber
Figure 13 shows a perspective view of tha piston.

AMENDIED SHEET
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Figure- 14 shows a-cress-sactional Visw of a-further comparative-sxample; with the gsmr

in its lower most position.
&  Figure 15 shows s aross-sectional view of the piston when engaging with the valve body,
Figura 16 shows a further cross-sectional view of the piston engaging with a platform.

Figure 17 shows a fjrther cornparative example in cross-<section of a dosage cap.

19
Figure 18 shows a further comparative example In cross-section,
Figure 19 shows a further comparative example with bath a dasage chamber and &
pressurs chamber,

13
Figure 20 shows 3 Rarther comparative example of a dosage cap incross-saction with a balt
lowated in & prassure chamber.
Figurs 21 shows a further comparative example where the baftvalve is provided in a

2o pressure chambaes,

dispensing apparatus 10, operably attached to the cap 40. The

!
A
&
@
s
¥
2
é"
Z
'8
=
i

285 d?spaﬁs%mﬁ spparatus 10 and cap <40 are sultable for attachment to 2 resilient squeezabls

Figure 2 shows the cap 40, with the Hd 43 in an open configuration. At the centre of the

]

cap 40 is an expulsion chann st 47 with aparture 42 through which tiguid contained in the
30 doslng chamber 11 can pass. The cap 40 can be securely atrached £

3
=4
s
55
-
w0
w,
e

containgr by the attachment means 45, Preferably, the attachment means 48 ars
interlocking mals and famale threaded regions on the faner surface of the cap 40 and the
outer surface of the container respectively, Alternatively, the attachment means 48 could

be a frictional fit or & push-§t mechanism,

AMENDED SHEET
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the Hid 43 enables the aperture 42 in the cap 4010 be securaly seated when the Hd 43is in

& closed configuration on the cap 40, Inthe currently displayed embadiment, the sealing

mzans 45 consist.of a oylinder so shaped that whan the cap 43 s in 2 dosed configuration,
the cylinder enters the aperture 42, producing & Frictional fit with the inner surface of the
sxpuision channel 41, effectively sealing it. Thoss skilled in the art would be aware that
alternative means of sealing the outlet tube are gvailable. A

The dosing apparatus 10 a3 shown for example in figures 1 and 3, s aperably aftached o
the cap 40 due to the cifaia& frictional fit of the upper ring 14 with the nper surface of the
base of the-cap 40, An sewmsdar Hp may be provided In one or more downwardly projecting

walls to secure upper ring 14 to the inside of the cap.

In addition, » flexible Insert may be secured on the inside of tha cap abovs the dosing

chambsr,

Figuwre 3 shows a cross-sectional view of part of a dosing apparatus 10, consisting of 5
cylindrical dosing charmber 11, with inlet openings 13 in the side wall 12 proximal to the
upper ring 14, a plunger 16 for forcing liguid into and out of the dosing chamber, a
pressure chamber 17, and 2 valve 20 with a central pressure aperture 21, OpnO atly, ths
vatve 20 Is 8 dist valye with peripheral tines or hooks 26 to attach the valve 20 to the

dosing apparatus 10,

Alternatively, the valve 20 could be attachad to the dosing apparatus 10 by & central

attachrnent means or external holdings,

In one embediment, there are three rectangular indet openings 13, with upper edges
definad by vpper ring 14, The size of the inlet openings 13 s proportional to the desired
volume of the dose. The volume of the cambined inlet openings, in combination with the
viscosity of the Hquid within the cantainer, helps define the volumse of dose created, Those
skitted i the art will be awars that the inlet openings 13 are not constrained by thel shape
or punter, The inlet openings 13 could be square, circudsr or triangularn, with the combined

vislume not the number being important to the functioning of the Invention,

AMENDED SHEET
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Directly beneath the dosing chamber 11, as orlented for use, is a cylindrical pressure
------------------------------------------------- chamber 17, The pressure chamber 17 v of a volume smaller than thatof thedosing s
chamber 11 At the junction between the dasing chamber 11 and the pressure chamber 17
is a ridge or flange 15, Preferably the rdge 15 b internally chamfered so that, in use, no
5 liquid can accurnulate on the ridge 15 and interfere with the plunging mechanise, Inside
the dosing chamber 17 is & plungsr 18,

Figure 4 shows a perspective view of a first embodirment of the plunger 16, The plunger 18
has & contave domed base with diameter larger than that of the aperture 50 crested by

16 theridge 15, butsmaller thar that of the dosing chambsr 11, As @ result the plunger 18
can move relative to the dosing chamber 11 {or primary charmber] but cannot enter the
pressure-or secondary charmber 17, where it rests on the ridge 15, The dommed shape of the
plungar 18 helps to ensure that the plimgsr 16 does not rotate around Its horizontal axis,

The force created by the quid enteing the pressure chamber will be pushed to the

&
:
i

perpheries of the plunger 18 helping to stabilise the plungsr 18, & rast, the plunger 15,
rests oy the ridge 15 and defines the boundariss of the dosing or primary chamber 11 and
the pressure or secondary chamiber 17, When orfentated with the cap at the top of the
dosing chamber 11, the plunger 16 can only move in a verticel direction relative 1o the
dosing chamber 11, Around the periphery of the plunger 16 are projections 23 extending
20 away from the plunger 16 in 2 substantially perpendicular direction relative to the plane of
the domad portion 24 of the plunger. The grojsctions 23 balp te prevent the plunger 16
from rotating around the horizontal axis of the plunger 18 and becomiing sturk in the
dusing chamber 11, The projections 23 help reduce the surface ares of the plunger 161in
contact with the dosing chambar 11 reducing the drag the plunger 16 experiencesas it

28 moves relative to the dosing chamber 11,

At the centre of the plungsr 18 on the faze proximal to the cap 40, is & plug 25 The plug

25 will interact with and seal the expulsion channel 41 when the plungsr 16 reaches the

enid of the dosing chamber 11 proximal to the cap 40, In the current embadiment, the plug
s 25 1s a eylinder which interacts with a tubular portion 32 of the insert which carmiss the siit

valve 27 as Dest seen in Figure 6,

Figure 5 shows a perspective view of a first embodimant of the valve 20, The current
emboadiment of the valve 205 a disc valve, The disc valve 20 attached atthe base af the

AMENDED SHEEY
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I

dosig apparatus 10, controls the discharge of liquid from the dosing chamber 11 via the
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ discharge openings 28 and the influx of iguid into the pressure chamber- TP vig the s
pressure aperture 21, '

5 Thevalve 20 has arms 19 at the peripﬁaw of a clrcular base 18, extending away
perpendicuiar to the base 18, At the end of the arms or tines 18, distal from the base 18
are hooks 28 which are suitable to catch the ridge 57 at the base of the pressure chambar
17, AL the cantre of the valve 20 Is a prassurs aperture 21, The diamster of the Pressurs
aperture 21 pmpc«riicn& to the volirne of the dose raquired and the volume of the

ar

preasure chamber, The dlameter of the pressure apertuve 21 s also determined by

i
L o]

r

considering the vistosity of the liquid contained in the resitient squeezable container, In an
alternative embodiment there ars more than one pressurs apertures 21 in the valve 20,
The valve 20 can move from sn open position, altowing liquid 1o flaw through the one or
rore discharge openings 22, and a closed posttion where no liguid can flow through the

75 discharge openings 22. In the open configuration, the valve 20 ia supported by the
Interaction of the hook 28 with the inner surface of theridge 51, The discharge openings
22 ave defined, at thelr apper surface by the ridge 51, at their lower surface by the
cireumfarence of the basa 18, and at the sides by the drms 19 of the valve 20 In its dosed
configurstion, the base 18 of the valve 20 comes Into contact with the ridge 51, The grms

200 19 and the hooks 26 of the valve 20 are enclosed within the prassurs chamber 17
effectively closing the discharge openings 22.

Figure 6 shows a first embadiment of an Insert which carries @ slit vaive 27 as shown in
multiple views, Theslit valve 27 is housed in the upper ring 14 at the end of the dosing

pparatus 10 and forms the boundary between the aperture 42 of the expulsion channe

Puy
&4}

3
41 and the dosing chamber 11 In 2 preferred ambodiment, the slit valve 27 is mads from a
flexible polymeric matertad, preferably of silicone or other like materials, The slit valve 27,
comiprisas # central head reglon 33 and a radial cuter portion 28, attached by a tonnection
tag 30, allowing the head reglon 33 and the radisl outer portion 28 to move independant
3¢ of each other whilst still attarhed due to a spacing provided betwasn the two movable
rormponents and the inhsrent flexibility of the material empl syad, At the centre of the
haad region 33 are satf-sealing slits 34 which together defing a closed orifice when the slit
valve 27 is in a closed configuration. The seif-sealing slits may be prafar&miaiéy openad in

4

one diraction, altowing liquid to move from within the dosing chamber 11 to the exterior

AMENDED SHEET
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but not in the reverse direction. A oylindrical projection 32 extends from the head region

plug 25, effectively sealing the siit valve 27 and preventing liquid in the resitient

sqpisezable container from exiting through the expulsion channst 41,

as shown in Figure 64, I use, the skirt portion 29 interacts with the inner surface of the
upper ring 14 attaching the st valve 27 to the dosing apparatus 10, In one embodiment,
the skirt 29 partially covers the inlet openings 13, altering the volume of the inlet openings
12 13 and therzfore altering the volume of liguld dose metared out, By altaring the size of the
skirt 29 it is therefore possible to alter the size of dose metered out without altering sther
compuanents of the dosing apparatus. In g preferred embodiment, the skirt 25 is of uneven
iz, creating the ability to alter the volurme of thi inlst openings by rotating the slit valve

insart 27,

b
i3

I uag, the squeeratie container — with cap 40 and dosing spparatus 17 securely attached
i 8 : ;

- is inverted, and the container Is squeszed. The squeezing of the container decrsases the

volume of the container and therefore increases the preasure within tha container.

26 Concurrently with this Intrease in the pressure, the change in orlentation and therefora the
change in the direction of gravity, causes the valve 20 1o enter its closed configuration,
closing the discharge openings 22. The crientation and the increased intermal prassure will
cause liquid to enter the inlet openings 13 and fill the dosing chamber 11, Concurently,
Hiapaid wiil be forced through the pressurs sparture 21 filling the pressure chamber 17, The

25 size of the pressure chamber 17 and the size of the pressure aperture 21 work in
combination to define how long the pressure chamber 17 takes to fill with liguid, Whan

the pressure chamber 17 Is fidll of Hauld, pressure will push tha plunger 18 slong the dosing
13 (6. o3 RS

chambar 11 fromy Bs position proximal to the pressure chamber 1710 & position proximal
; P ;

tothe cap 40. The movemant of the plunger 16, will cause liguid which has entered the

o

dosing chamber 17 via the inlet apertures 13, to exit through the slit vatve 27 and out of

i

the expidzion charmel 41, Whan the plunger 18 reachiss the end of the dosing chamber 11,
proximsl to the cap 40, the plug 35 witl Interact with the oylindrical projection 33, saaimg

the slit valve and preventing any more lquid from exiting from the expulsion channsl 41,
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By cantrolling features, such as the volume of the dosing chamber 11 and the volume of
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the fntel apenings 13 11 possible 1o craate comitent dosss of Tquid. W esitain misdes of
operation, the current syster further uses a time lag batwaen the initiation of pressure on
the container and the nitiation of pressure on the plunger 16 within the dosing chamber
11, This is due to the pressure chamber 17, which fills with liguid bafore transmitting
pressure on the plunger 16, By altering the ratio of the size of the pressure chamber 17 and
the pressure aperture 27, it is possible to alter the time the pressure chamber 17 takes to
fill with tguid. The tims lag altows liquid to enter through the infet openings 13 and fill the

dosing chamber 11 to @ consistent level,

Inn cartain modes of use, when the resilient squsezable contalner Is righted and the pressure
on it released, the container will return o its original configuration. This Ingrease in volums
witl cause the pressurs withinthe contalner 1o decresse and external air will erter through
the expultion chaanel 41 and through the stit valve 27, filling the dosing chamber 11 with
alr. The'change In gravity and prassure will cause the plunger 16 to move relative to the
dosing charnber 11 away from the cap 40 until it Is resting on the ridge 15, The plug 23

witl no longer be In contact With the oylinddeal pralsction 32, unsealing the st valve 27,
5 k ¥ 3 >

The valve 20 will move from a closed to an open configuration; opening the discharge
opanings 22, The Hquid in the pressure chambar will exdt through the dischargs openings

22, returning the dusing apparatus 10 to its pre-use configuration,

Iy & preferred embodiment, the change of praszure when the containeris released is
sufficient to move the plunger 16 frony its tocation proximal to the cap to a position
provimial to the pressure chamber 17, This has the addsd benefit that the chamber is ready
to b filled by fhild again vis the inlet openings and the dosing apparatus 10 dees not need

to necassarily be rotated batwesn uses,

AMENDED SHEET



CA 03007034 2018~05~31

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Other Embodiments and Comparative Exary

This saction provides further examples of a dosing apparstus for dispensing a dose of liquid

k4]

from s rasifient and thus squerzable container, These In particular concerm improvemsnts
12 a bottle cap which comprises 3 first outlst towards the top of the cap. The cap

comiprises msans for altachment to s contalner s 53 bottle, These may take the forms
described In the preceding section. A dispense housing or dosage charnber Is attached 1o

the cap. i1 sllows liquid into the chamber primarily trvwgh 8 first inlet located towards
15 the upper portion of the dispense hougs‘r‘:g‘ The dispense housing also incorporates a

second inlet located towards the bottom of the dispense housing.

A plunger or a plstont Is displaced up and down within the dispense housing. In its uppsr
position it substentially seals twbe 103 and when in its lowest most position it

75 substantisily seals the bottom infet 1171 In addition to the cap and the howsing a
substantially elastic or flaxible insert or valve 64 is sultable for connecting on the inside
surface of the bottle cap. The slzstic valve indudes a valve body which is sized and
configured i accordance with the size of the first outlet 71, The valve body 6418 -
sufficiently Hexible to adapt several configurations so that it 15 open whaen positive

20 pressure is applied and clused when negative pressure is present. The valve may
atvantageously taice the fomn of a cross valve 411, In other words, the apertire Is forrmed
by two perpendicularly bisecting lines whith may form a through-hole dependent upon the
pressure conditions applied on ‘i?m valve, The top swriace and edgs of the valve body are
designed to fit against an inner portion of the bottle cap 67 and 1o be sscured into place

26 by the upper parimeter of the dlapenser housing 82, in » preferred embodiment, the cross
valve 411 may be secured on the lnner side of the first outlet 71, In addition, the valve
body 64 also incorporates an output plps which i sactired under sald cross valve, The
oross valve alst at least partially obstructs the upper openings in the dispenser chamber,
These take the form of flags or wings 102 which also extend downwards and are

3¢ suffidently Hexible to sliow liquid to get through when the boftle is squsezed. s

praviously Indicated, the output pipe profects In use downweards. In a further subsiadiary
aspect, 3 flow restriction disc 65 may be sscurad within the dispensey housing 62, This
flow restriction dise may be empicayad to seal the second inlet 82, The flow restriction disc
has a second or third inlet 94 which also aliows liquld to Sow into the dispenss chamber,
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The flow restriction disc 65 may be elastically detached to connect with a connesting ring
““““““““““““““““““““““““““““““ T2 provided at the bottorrrof the dispense chamber 827 The Bow restrction digggs e
- comprises optionally an outer loop 112 and an inner loop defining & gap 113, The cuter

annutar portton 83 of the second inlet may have & downward convex configuration. In use

the flow restriction disc 6% nteracks with the convexring 83, In addition, one or muors

A5

medulating orifices or timing orifices 89 may be provided in 2 lower side purtion of the
dispense housing. These timing orifices atfow a connection with the inner charnber of the
dispense housing which can assist in modiudating the volume of the cutput. Ina subsidiary
aspect, the pistan may ncorporate 8 flogt or pther busyancy ald 1o facilitate its

W displacement in use. Inaddition, optionally the bottom of the piston may ncorporate 4
downward dome §3. Furthermore, the piston may incorporate an uppse central fagion
shaped and configured to fit against the lower portion of the tube 103 in order to seal the
or close the first outlet of the bottly cap. Optionally, the float may take the form of &
Hloating ball which may itself provide the surface to seal the first outlet when the pliston is

in is upper position. it may alsa be configurad optionally 1o seal the second Inlet when

i
833

the piston s in fts lower position. Further optionally, the flost may be positioned within
float retaining means such as slastic claws 342, The elastic claws 342 or rataining means
may be configured to enclrele the Hoat or ball 96 in order to alfow it to move up and down
freely in order to fulfil its upper and lower blocking functions. in a further subsidiary

30 aspect, a platformn 253 may be formed integrally with the inside of the wall of the
dispenser housing altowing Hquid to go through it. The flosting part can go up and down
fraely in the secondary chamber locatad above the platform,  Optionally, a floating ball 86
may be secured Into place between the platform and the bottom of the dispenser housing,

25 In certain embodiments, the dosage dispenser s particularly advantageous because |
alfows accurate Buid dosage dispensing with a wide range of Hguid viscosities,
mbodiments of the vention are alse particularly advantageous in terms of
aim;&ié%‘iﬁ&tim» Furthesmorg, in cartain smbodiment, drips are substantially preventad in
order to sllew the dispensing chamber to be filled before any liquid can inadvertently drip

e

out of the bottle. Embodiments of the invention may be sultable for Hguids whose

4

viscosity range fromt 1 1o 2000mPas.

Figures 7 1o 13 show comparative examples, and in pas’cicuiaf a bottle cap 67 with the
following features: a dispense housing 62, a piston 63, an slastic valve 64, & first putlet 71
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‘ i35
i the top portion of the battle cag 61, a flig top 72, which is hingedly secured to the
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA botde cap 710 The fip top T2 covers snder sealy the wapof the aifies e the Siis sy yy s
by employing a mating boss 73, This configuration also prevents any dirt and/or dust '
Y employing 8 8 P Yy

contaminating the st outlet 71, The dispensing or dispenser housing 62 has an inner

£

chamber 80 {sez Figure 9} which allows the amount of liguid to be measured. The
dispensing housing 20 is configured to connect to the inner side of the top of the bottle
cap 61, In the innar portion of the first outlet 71 s In effect surreunded by the dispenser
housing 62 which i secured to the underside of the cap by push fit means, The dispenser
housing 82 comprisas an inlet 87 In the form of several rectangular apertures located in
16 the upper most portion of the dispenser housing 62, The dispensar housing has a lower
infet 82 locatad in the lower portion of the dispenser housing, A flow restriction disc 65 is
placed at the bottomn of the dispenser housing 82 In order to salactively seal the second
inlet 82, In the cantral ragion of the flow restriction dist thers is provided a third inlet 94
which alfows the liquid to flow into the Inner chember 80, The flow restriction disc 65 &s
#5 preferably resiliant and/for detachable in order to ronnect with a connecting ring 112, An
annudar gap 113 is provided betwaen the fow restriction disc 65 and the cr;«rmaé:t?ng Fing
112, Freferably, the flow restriction disc 85 and the connecting ring 112 are integrally
farned. This may be achisved by the process of moulding a single cormponeant, The flow
restriction dise 65 may be thinner than the connecting ring 112 for extra fexibility and to

20 allow it to more readily opern and close as appropriate,

As shown In Figure 12, the dispenserhousing has an annular flange 120 with an Inlst 82,
The diameter of the inlet may be thickensd by the provision of a dowrsward convex ring
B3. After securing the How restriction disc 65 1o the anmular flange 120, the flow

28 restriction disc is co-centrically disposed with the centre line of the inlet B2, When the
bottle experlences & ngative prassure condition when it s for example ralsased by the
operator, the flow restriction disc 55 will go down and leave the convex ring 83 sllowing
drainage 1o otcdr. The surounding wall of the second intet B0 may be convex i crass-
section in the downward dirsction as shown in Figure §,

30
In Figures 14, 15 and 18, the piston 63 can move g and down frealy in the inngr chamber
85 of the dispensar housing in order 1o seal the first mutlet 771 of the bottle cap when it
reaches it The piston may also seal the second inlet 82 of the dispenser housing 52 when
it reaches the bottom of the chambser, {S=e Figure 18}, The tup of the piston 63
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incorporates an sltarnative arrangerment with a plurality of tabs or upward projections 91

T The bottom of thepiston 8% may beconfigured 1o by pavy spherical oy dormied 55 shws
i P

under numerical referenice 82, In the cantral upper most portion of the piston 83 there is
provided & surface 93 which may be stltabls to ssal the first outlet 71 of the bottle cap
when the piston abuts agalnst the boss as shown in Figure 8, This configuratinn s
particularly adventageous in order to allow the piston to float up faster during liguid Slling.
Whern a dispan process is completed air may enter the dispanser howsing 82 through
the first outlet ?“3 of the bottle cap 61, In this condition, the dsagems‘ér m:au’»aiing 62
typically has a certain amount of tiquid inside, the air and the liguid may exit in the form
of bubbles which rmay take the form of bubbles 200 shown in Fagwe 17. The dome 92 and
the zzal end 83 are gﬁ»f*‘;gur 4 to gather the bubbles 200 which allow the piston to float

ug faster to make it faster and more rapidly ready for dispensing,

in Figures & 8, 10, and 17 the elastic valve &4 is placed an the inner side of the g:: of the
bottle cap 61, Elastic valve 64 facilitstes the opening of the first inlet 71 of the disgenss

housing when it is under positive prassurs, It also facilitares the dosing of the nlet 71
when it Is i1 negative pressure status, Sgseufma fly, the elastic valve 64 is preferably made
85 a single plece of materfal such as an all-in-one moulded part, 1t has a valve body 100
with a cross valve 187, elastic projections 102 and an outpel pips 103, The valve body

I has 3 thiough-hole 407 which may take the form of 2 part annular aparture. The
valve body 100 may have a plurality of slastic projections 102 which may b«s»'dis-g:mseé
about the pe“ meter of the valve body and radially ocutwards from the through hols 401

5 102 may extend downwards from the valve body 100, The elastic

projections 102 may be made of several pleces and may be of Hexible construction in order
to open and seal one or move fivst Intel such as inlet 81 Once assambled, the top edge of
the valve body 100 may be retalned by friction fit to the bottle cap 61 and the dispenser

housing 62, The dispenser housing 62 and the bottla cap 81 ray surround the valve body

{j

n both sides. The elastic profections 102 may be lotated on the nnss side of the first
3 4

rars

nlet 81 of the dispenser housing 62, Because the elastle valve 64 may be made of a soft
material the elastic projections 102 it may stick on or be displaceatis from the first inlet
81 1o control Its opening and closing dependent upon whether or not m:g,;u e o g}msiii ye
pressure conditions are coturring. Iy the positive pressure condition, the elastic yr;g% fory
102 leaves the frst inlet 81 and allows the liguid to flow inside the disgsensasr hf:,-usmg 52,

a
I the negative pressure status, the slastic projections 102 stick on the first indet 81 1o
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revent any liquid lesking out from the dispenser housing 82, The cross valve 131 §s
P ¥ i

placed inside and connects with the through+-hole 41 of the valve body 100 There g

second cutlet 411 on the cross~valve 101, The top edge of the cross-valve 107 soteruds
downward to form an output pipe or bass 103, Whaen the bottls is upsids down, and
before squeezing the cross~valve snsures that thera is no drips from the first sutlet 71 of
the bottle cap 81, Instead in that period, the liquid fills the dispensar housing, A
madulating orifice 89 at the bottor of the dispenser housing 62 Is provided and alioy

liguid to go through to the inner chamber. Preferably, there are maore than one mgdsﬁatmg
orifices 89 which may be disposed at reguter interval around the wall of the dispenser
hiousing 62, Preferably, tha size of the modulating orifice 89 may be varied In order 1o
control the output dusage. AY the momant of squeszing and dispensing, the liguid can
come into the dispersar housing through the modulating arifice 89 and push the piston 63
o move dowswards and farther push the isq 1 inside the dispense housing &2 inorder to
exit the first outlet 71, By Incrassing the size of the modulating orifice 8% much more
liquid may flow into the dispenser housing and push the piston 63 at much higher speed.
The gulcker the movement of the plston the smaller the dosage s::xsp‘ense*d from the
dispenser. If the modulating orifice 89 is of 2 smaller size there would be less Row of lgquid
into the dispenasr housing and the PiS"{Qﬂ &2 would move down slower and since this
movemnsnt would be sémfer, a targer dose would be dispensed. In this comparative
example, itls therefore envisaged o employ different sizes of modulating orifives 8% to
control the output dose whilst relaining the overali relatively smiall size of the dispenser
housing 62,

{n Figure T4, the piston 63 has fallen under gravity towards the bottom of the dispenser

housing 62 and the dome 82 of the plston 83 is shown laying on the second inlet 82 of the
dispsnsyr housing 82, Whaen placing the botile upszda down, as shown in Figure 15, the
piston 63 slides urder gravity towards the first inlet 81 and the liquid insids the bottle

begins tr flow into the chamber 80 through the fest indet 87 and the second inlst 82,

Dusing this grocess the cross valve 101 of the slastic valve 64 will seal the first cutlet 71 to
pravent any drips happening during the fililing period of the chamber, As the iéquid
increases inslde the dispenser housing €2, the piston 83 floats are as shown in Figure 18,

As the bottle s squeezad, the bottle Is under a positive pressurs condition where the
slastic projections 102 of the elastic valve 64 mave suffidently to aliow the liquid to flow

into the dispenser housing 62 through the first inlet 81 and the second inlet 82,
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Consaquently, these apply a force to the piston which moves it downward, At this point,
. the second outtet-4 1T of the grosy vabve 10T s forced eperand tens the liquid eame sy,
The piston 63 will move 1o the seal end 93 and close the cutput pipe 103 as shown in
Figure 17 thus allowing a single dose to be dispensed. Onice the bottls is releasad, it isin a
§  negative pressure condition whers the cutside aiv cornes through the second outles 411 of
the gross valve 107 into the dispenser housing, Under the negative pressure, the elastic
projection 102 remain in the first inlst 81, The alv inside the dispense housing 82 is
preventsd from going cut to the bottle through the first inlet B1 and the liquid inside the
bottls can't flow into the dispenser housing 62 through the first infet 87, The piston 63 s
10 forcad by the air to move up whilst the flow restriction disc is foreed by the alr and
thereafier leaves the convex ring 83 at the bottom of the dispense hausing. Thus allowing
the air 1o come through the gap 113 into the bottle as shown in Figure 18, The dome 82
of the piston 63 abuts against the second inlet of the dispense housing which allows the

dispenser to be ready for the naxt cycle of dispensing,

Figure 18 shows & furt%‘as covaparative sxampls of a dosage dispenser. In this comparative
example, the piston 63 includes 2 floating part 343 and a floatk gbai 98, The Hoating pant
343 isshaped and configurad toseat the first outlet 77 of the bottls cap 81 when the
piston 63 moves upwards towards the top. The Hoating bsll 36 1s configured to seal the
2¢  second outlet 82 whan the piston 63 Is located on the bottom of the dispenser housing 62,
ait 3

ST
33 s

L(i

Gptionatly, the floating pa oundad by a floating projection 341, At the
bottom of the floating part 343 there is cptmm&i Y prowd’edan arrangarnent with alastic
claws or tines 342, The elastic claws 342 surround the floating ball 36 whilst still allowing
the flosting ball 1o move up aud down inside the small chamber formed by the

comitdination of the elastic daws, A through-hole 343 is provided in the Hoating part to

i3
&)

atiow the Hquid fo flow through, AL the bottomn of the floating part 34, a downwardly

projecting tubs is provided forming a ring 344 with an inner chamfer. This ring has 3

relatively large dameter compared 1o the diamieter of the th rough-hole 343, The jnrer

wall of the ring 344 may be configuved to be arc shaped to follow the contours of the
¢ Hoating ball 88,

iry the comparative example of Figure 20, there ave no elastic daws a3 in the embodiment

of Figure 12 whaereby the floating part 83 and the floating ball 85 are separate.
Furthermore, the Inner structurs of the dispenser housing 62 is differsat. inthis

AMENDED SHEET



CA 03007034 2018~05~31

POT/OR 20167083 301 - 12,031,201

19

comparative ammpie, a piat%arm 85 extends across the width of the d’fiﬁp‘é?’;ﬂ%f’ ha’usi‘ng 62

ff:;aatmg part 83 is cm';:;gurefi to move up and down rree%y‘ between a position where it
abuts against the lower portion of the platfornt and a positien where the floating pant

5 engages the tube as described in previous embodiments and comparative examples, In this
comparastive axample, the Roating ball 96 stays in place betwesn ﬁ‘%&dpi&‘:faﬁﬁ 8% and the
bo,tmm of the dispemser housing 62, In addition, there are optionally several first through-
hites 251 betwaen the pressure chamber and the dosing chamber, The central portion of
the gﬁimf"m BS miay incorporate a part 252 which extends towards the first outiet 71.

16 The extension part 252 may also incorporate a second through-hote 253, 4 portion of the
platform 85 may incorporate an are shaped surface configured to match the contour of at
least part of the fioating ball 96, The floating part 63 may alse jncorporate a groove or 2
recess to accosnmodate the profecting part 252 as it extends in the deswnward dirsction,

fydse, the isqu inside the bottle may corme through the first inlet 81 and through the

75 secondinfet 82 into the dispensing housing 62. This combinas to cause the floating of
both part 83 and ball 96, When the boitle s sgusered in order to produce & positive

ressure inside the bottle, ball 88 is forced to move down and engage with the arc surface

o

1,

of platform 85 which then seals the second through-hole 253, Consegquently, the lguid
whizh would flow threugh hals 253 would now flow through holes 251 to the bottom of

he dispense housing 82, Flaating part 63 would then move down along with the fluid,

kS
S
[

When the finating part 63 comes into contact with the first ottlet 71 it forms a sea! once
the dosa hias been dispenized. Once the bottle sreturmedic a sﬁa‘r‘;’{iing position, the
outside air comes in through the first outlet 71 and the negative pressure causss the
floating part 83 and the floating ball 56 to raturn under gravity to their original position

25 preparing for the next dispensing cyde,
In the comparative example of Fi g‘q:e 21, the pmm 63 iz of » similar configuration as that
prasentad in the smbodiment of Figures 1410 18, Thers are however differences for
sxample a floating ball 86 1s ;‘.&mv?dm betwsen a _piat?{}rm 85 and a base, The platform 85
30 may bave a similar mnfigzir o that described in detall with regard to Figurs 20, In
particular, the platform BS may incorporate lateral apertures 251 and & central ¢ aperiure
£53
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Claims

1. A dosing apparatus {10} suitable for dispensing a dose of liquid from a resilient squeezable

container, cornprising:

a cap {40), suitable for attachment to said container, said cap comprising an expulsion

channel {41) for the expulsion of liquid;

a cylindrical dosage chamber (11} attached to said cap, said dosage chamber comprising
side walls {12) extending from said cap, at least one inlet opening (13} in said side walls proximal

to said cap;
a cylindrical pressure chamber (17) located underneath said dosage chamber;

a valve (20) provided at the end of the pressure chamber {17) distal to said dosage
chamber (11), said valve being moveable from an open position, allowing liquid to flow through
one or more discharge openings (22), and a closed position where the valve (20) doses the or

each discharge opening (22), said valve incorporating af least one aperture; and

a plunger (16) provided in said dosage chamber (11), and moveable relative to said dosage
chamber (11) so as to advance upon squeezing of said container, up to a blocking position,
wherein said pressure chamber {17) has a smaller diameter than said dosage chamber (11) in

order to form a flange (15} above the pressure chamber (17} for said plunger (16) to rest against,

wherein said valve {20) incorporates a disc (18) attached to said pressure chamber (17) by

one or more retaining means,

wherein said retaining means incorporate one or more tines (19) which extend against the

inner surface of said pressure chamber (17),

wherein said tines (26) incorporate a hook {26) and sald pressure chamber (17}
incorporates a lower ledge (51) at least partially extending around the inner diameter of said
chamber (17) in order to retain said tines (26) when said valve (20) is, in use, in an open
position, the one or more discharge openings {22) being defined in the open position between the

ridge (51), circumference of the disc (18) and tines (19) and ;
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wherein said disc {18) has an upper surface which abuts, in use, against the distal
extremity of said pressure chamber (17), closing the discharge openings (22) when in the closed

position; and

wherein said disc (18) has a diameter greater than the external diameter of said pressure

chamber (17).

2. A dosing apparatus (10) according fo claim 1, further comprising an insert with a dlit valve

(27) which is provided between said cap (40) and said dosage chamber (11).

3. A dosing apparatus (10) according to claim 2, wherein said insert incorporates a tubular
portion projecting away from said slit valve (27); said plunger (16) interacting, in use, with the lower
extremity of said tubular portion when said plunger is, in use, at the end of the dosage chamber (11)

proximal to said cap (40).

4, Adosing apparatus {10) according to either claim 2 or claim 3, wherein said insert includesa

skirt (29) which partially covers said inlet openings (13).

5. A dosing apparatus (10) according to any one of claims 1 to 4, wherein said aperture (21) is

centrally located in said valve (20).

6. A dosing apparatus (10) according to any one of claims 1 to 5 wherein said plunger (16)

incorporates a domed portion (24).

7. Acontainer comprising a dosing apparatus (10) according to any one of claims 1 {0 8.
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