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@ Valve assembly for a pressurised aerosol-dispensing container.

A valve assembly which allows pressure filling of an

and a second hollow body retained upon and forming a

aerosol container and dispensing of metered volumes of mat- | shroud around the metering tank, the shroud extending sub-

erial therefrom comprising:

a casing member adapted to form at least the top portion
of an aerosol container,

a first hollow body secured inside of the casing member
defining a metering tank, the metering tank having a pressure
filling valve comprising an aperture in the metering tank
communicating with the aerosol container which aperture is
adjacent the casing member and covered by a sealing
member which prevents passage of material from the aerosol
container to the metering tank but allows passage of material
from the metering tank to the aerosol container when there is
sufficient pressure difference between the metering tank and
aerosol container,

an elongate valve member sealingly extending through
respective apertures in the casing member and metering tank
capable of longitudinal movement between a closed and dis-
pensing position, such that in the dispensing position there is
an open channel through the elongate valve member connect-
ing the metering tank with the outside environment and the
metering tank is sealed to prevent passage of material from
the aerosol container to the metering tank, and in the closed
position the elongate valve member allows passage of mater-
ial from the aerosol container to the metering tank and pre-
vents passage of material from the metering tank to the out-
side environment,

- stantially to the casing member and covering said sealing

member of the metering tank to allow only limited movement
thereof, the shroud and metering tank defining at least one
passage through which material from the aerosol container

may pass into the metering tank when the elongate valve
member is in the closed position.
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VALVE ASSEMBLY FOR A PRESSURISED

AEROSOL-DISPENSING CONTAINER

This invention relates to valve assémblies'for
pressurised aerosol-dispenéiﬁg containers and in
particular to a valve assembly which allows pressure -
filling of an aerosol container and dispensing of '
metered volumes therefrom.

Pressufised aerosol—dispenSing'containeréf'
commonly referred to as "aerosol containers"”, are in-
widespread use for dispensing cosmetic, medical and
other preparations. 1In some cases, particularly when
dispensing medical preparations, it is importaht'that
the amount of the preparation which is dispensed is a
predetermined accuratévvolume each time the aerosol
container is activated. Additionally, many of the
active ingredients in the preparations are'expensivevand
accordingly it is important that there should be no

wastage of the contents of the container.
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There are several types of known valve
assemclies for aerosol containers which are designed to
dispense a metered quantity of the contents of an
aerosol container. Examples of such valve assemblies
are disclosed in British Patent Specification Nos.
864,694, 1 336 3792 and 2 077 229. Two of the most
common problems associated with known metering valve
assemblies are that the dosage reproducibility is often
bad and variations of up to 40% may be obtained,
particularly when the aerosol container is nearly empty,
and it is often not possible to dispense the entire
contents of the aerosol container causing significant
wastage.

These problems are said to be overcome in the
valve assemblies of British Patent Specification No.

2 077 229 which relates to a valve assembly comprising a
casing member adapted to form at least the top portion
of an aerosol container, the first hollow body secured
to the inside of the casing member, and an elongate
valve member sealingly extending through respective
apertures in the casing member and hollow body for
longitudinal inward movement during a dispensing
operation, outlet and inlet passages formed in the valve

member at the outer and inner ends thereof respectively

25 and operative to connect the chamber formed by the
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spacé inside the hollow body around the valve member
with the outside and inside respectively of the
container, and a second hollow body encircling and .
retained on the first hollow body in such manner as to
define a plurality of capilliary channels between the
two‘bodies which retain liquid therein. However, such a
valve assembly has no provision for filling the aerosol
container.

Thére are two conventional methods for £illing
aerosol containers. The first method, commonly referred
to as "cold fiiling", comprises cooling the formulation
of aerosol propellant and active ingredients. to maintain

them in the liquid state, introducing the cooled liquid

formulation into an aerosol container ‘and thereafter

closing the container by securing the valve assembly.

In the second method, known as "pressure f£illing", the
valve aésembly is secured to the aerosol container
before f£illing and the formulation, which is majntained
in liquid forn under pressure, is introduced under
pressure int6 the aerosol container through a special
filling valve which is included in the valve assembly.
In some cases, a concentrate of the active ingredient is
introduced in the open container, the valve assembly is

attached and the aerosol unit is pressure filled with

25 the remainder of the propellant.



10

15

20

0125865

i
™
]

There are several known valves which are adapted
for both pressure £illing and dispensing metered volumes
of contents. However, these known valves generally
suffer from oné or more of the disadvantages of poor
dosage reproducibility, inefficient emptying of the
container, a tendancy for the filling valve to fail by
displacement thereof during filling and possession of a
complex construction.

- The present invention has been made with these
points in mind.

According to the present invention there is
provided a valve assembly which allows pressure filling
of an éerosol container and dispensing metered volumes
of material therefrom comprising:

a casing member adapted to form at least the top
portion of an aerosol container,

a first hollow body secured inside of the casing
member defining a metéring tank, the metering tank
having a pressure f£illing valve comprising an aperture

in the ﬁetering tank communicating with the aerosol
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container which aperture is adjacent the casing member
and covered by a sealing member which prevents passage
of material from thé aerosol cocntainer to‘the metéring
tank but allows passage of material from the”metering
tank to the aerosol container when there is sufficient
pressure difference between the metéiing’tank and
aerosol container, |

an elongate vaive member sealinély extending
through respective apeftures in the casing member and
metering tank capable of longitudinal movement between a
closed and dispgnsing position; such that in the
dispensing position there is an open channel through the
elongate valve member cohnecting the metering tank with
the outside environment and the meterihg tank is éealed
to prevent passage bf material from the aerosol
container to the metéring tank, and in the closed
positiog the elongate valve member allows passage of
material from the aerosol container-to the metering tank
and prevents passage of material from the metering tank
to the outside environment,

and a second hollow body retained upon and
forming a shroud around the meiering tank, the shroud
extending substantially to the‘casing member and

covering said sealing member of the metering tank
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to a allow only limited movement thereof, the shroud and
metering tank defining at least one passage through
which material from the aerosol container may pass into
the metering tank when the elongate valve member is in
the closed position.

The valve assembly of the present invention
allows pressure filling of aerosol containers with the
complete formulation in a single step at speeds in
excess of 15 g/sec. The valve gives excellent dosage
reproducibility even when the container is almost empty
and dispenses substantially all of the formulation
within the container.

The invention will now be described with
reference to the accompanying drawings wherein like
reference numerals refer to like parts throughout the
drawings, in which:

Figure 1 represents a cross-section through a
valve assembly in accordance with the invention with the
valve in the closed position,

Figure 2 represents a cross-section of the valve
assembly of Figure 1 with the valve in the firing
position for pressure filling, and

Figure 3 represents a partial section through
the plastics shroud present in the valve assembly shown

in Figures 1 and 2.
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The valve assembiy 1 comprises a casing 2 which
forms the closure cap of an aerosol container (not
shown). The assembly 1 may be crimped over the neck of
an aerosol container with the provision of ‘a sealing
gasket (not shown) to ensure a tight seal.

A hollow body defines the metering tank 4-and is
secured at one end & to the casing 2. The metering tank
4 is provided with an aperture 8 covered by a rubber
sleeve 10 which extends around the metéring tank 4. The
aperture 8 and rubber sleeve 10 constitute the pressure
filling means of the valve 2.

An elongate valve member 12 extends centrally ..
through the casing 2 and at its inner end 14 projects:
through an aperture 16 in the metering tank 4.  Sealing
gaskets 18 and 20 are proQided at each end of the.
ﬁeterihg tank 4. A helical coil spring 22 is seated at
one end upoﬁ thé gasket 20 and at the other end on an
annular protuberance 24 bf the valve member 12 to urge
the valve member i2 towards the exterior of the aerosol
container (not shown). The valve mémbér“l2 includes at .
its éuter end a discharge orifice 26 and a further
ofifice 28 thch is exterior of the casing 2 .when the »

valve member 12 is in the closed position (Figure 1)
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and within the metering tank 4 when the valve member 12
ig in its firing position (Figure 2). The valve member
12 includes at its inner end on the outer surface
thereof a groove 30 which is arranged to provide access
to the metering tank 4 via aperture 16 only when the
valve.member 12 is in the closed position (Figure 1).
This arrangement is known, see for example, British
Patent Specification No. 2 077 229A.

The metering tank 4 is enveloped by a shroud 32
made of plastics material. The open end 34 of the
shroud 32 extends substantially to the flared end 6 of
the metering tank 4, enveloping the rubber sleeve 10 of
the pressure filling valve 9. The interior of the
shroud 32 at‘the open end 34 is dimensioned to allow
only limited movement of the rubber sleeve 10 in the
radial direction, sufficient to allow passage of ligquid
material from the metering tank 4 to the interior of the
aerosol container during the filling operation, but
insuffiéient to allow permanent displacement of the
rubber sleeve 10. Movement of the rubber sleeve 10 in
ﬁhe 1ongitudiﬁal direction is prevented in one direction
by the‘flared end 6 of the metering tank 4 and in the
other direction by abutments 38 on the interior surface

of the shroud 32.
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The interior of the intermediate portion 40 of
the shroud 32 comprises a series of substantially
longitudinal ribs 41 defining passages 43 there
between. The ribs 41 are dimensioned such that the
shroud 32 may be force fitted over the metering. tank 4 . :
with the ribs 41 providing pressure contact with the
outside of the metering tank 4 thereby holding the
shroud 32 firmly in place. Preferably, the interior
surface is provided with a projecting surface 42 which
is designed to abut the end of the metering tank 4. . . .
This arrangement blocks the passages 43 between the-ribs,
41 with the exception of one or more passages which are
extended at their inner end 44 to define with the
metering tank 4 an aperture 45 so that there are one or
more open passages between the iﬁterior inner portion 46
of the shroud 32, the intermediate portion 40 and the
open end 34 leading to the aerosol container. - The:inner
end 42 of the‘shroud 32 is dimensioned to accommodate
the valve member 12 in both the closed and firing
positions. The exterior surface 47 of the shroud 32 is
free from major discontinuities, e.g. ledges, to reduce
the propensity of the formulations within the aerosol

container to deposit powder or crystals thereon.
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The valve assembly 1 of the invention readily
allows the entire contents of the aerosol container to
be pressure filled. The valve member 12 is depressed to
the firing position and the formulation introduced under
pressure through the aperture 26. The liquid emerges
from the elongate valve member 12 into the metering tank
4 via the orifice 28. When sufficient pressure has
built up in the metering tank 4, there is a slight
radial displacement of the rubber sleeve 10 covering the
aperture 8 of the pressure filling valve 9 thus allowing
passage of liquid from the metering tank 4 into the
aerosol container. The route of the formulation under
presshre filling is shown by the arrowed line in
Figure 2.

" In use, the aerosol is fired with the valve
aséembly 1 inverted, i.e. valve member 12 pointing
downwardly. The liquid formulation therein passes up
the open passage 44 between the shroud 32 and metering
tank 4 to the inner end 46. When the valve member 12 is
in the closed position (Figure 1), the liquid contents
pass from the inner end 46 of the shroud 32 into the
metering tank 4 via the groove 30 in the valve member 12

to fill the metering tank 4. When the valve member 12
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is in the firing position (Figure 2) access from the
shroud 32 to the metering tank 4 is brevented since
aperture 16 is blocked by the exterior surface of the
valve member 12 and the liquid contents under pressure
in the metering tank 4 pass into the elongate valve
member 12 via orifice 28 and thence are expelled via the
aperture 26.

The valve assembly 1 gives very good dose
reproducibility even when the container is almost empty.
This is achieved by the shroud 32 extending
substantially to the flared end 6 of the metering tank 4
and thus will dip into the liquid contents of the
aerosol container (when the container is inverted) until
the contents are substantially exhausted. The provision
of only one open channel which is preférred, reduces the
"dead volume" of the valve assembly since the blocked
passages contain only small volumes of liquid and
ensures that the filling of the metering tank 4 is
substantially unaffected when the aerosol container is
almost empty and tilted.

The arrangement also ensures that the rubber
sleeve 10 of the pressure filling valve 9 will not be
permanently displaced even under high pressure filling

operations. This allows the size of the sleeve to be
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reduced in comparison to many prior art devices thus
reducing the risk of contamination of the contents upon

contact with rubber.
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CLAIMS:

1. A valve assembly which allows pressure filling
of an aerosol container and dispensing of metered
volumes of material therefrom comprising:

a casing member adapted to form at least the top
portion of an aerosol container,

a first hollow body secured inside of the casing
member defining a metering tank, the metering tank
having a pressure filling valve comprising an aperture
in the metering tank communicating with the aerosol
container which aperture is adjacent the casing member’
and covered by a sealing member which prevents passage
of material from the aerosol container to the metering
tank but allows passage of material from the metering
tank to the aerosol container when there is sufficient
pressure difference between the metering tank and
aerosol container,

an elongate valve member sealingly extending
through respective apertures in the casing member and
metering tank capable of longitudinal movement between a
closed and dispensing position, such that in the
dispensing position there is an open channel through the
elongate valve member connecting the metering tank with
the outside environment and the metering tank is sealed

to prevent passage of material from the aerosol
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container to the metering tank, and in the closed
position the elongate valve member allows passage of
material from the aerosol container to the metering tank
and prevents passage of material from the metering tank
to the outside environment,

and a second hollow body retained upon and
forming a shroud around the metering tank, the shroud
extending substantially to the casing member and
covering said sealing member of the metering tank to
allow only limited movement thereof, the shroud and
metering tank defining at least one passage through
which material from the aerosol container may pass into
the metering tank when the elongate valve member is in
the closed position.
2. A valve assembly as claimed in Claim 1, in which
said sealing member of the pressure filling valve
comprises a rubber sleeve extending circumferentially
around the metering tank.
3. A valve assembly as claimed in Claim 2, in which
longitudinal movement of the rubber sleeve is prevented

by the shroud.
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4. | A valve assembly as claimed in any preceding
claim, in which there is a single passage defined
between the shroud and metering tank through which
material from the aerosol container may pass into the
metering tank.

5. A valve assembly as claimed in any preceding
claim, in which the interior portions of the shroud are
in pressure contact with the exterior surface of the
metering tank thereby holding the shroud securely in
place.

6. A valve assembly as claimed in Claim 5,. in
which the interior of the shroud comprises a plurality
of ribs which are in pressure contact with the metering
tank, the ribs defining passages therebetween.

7. A valve assembly as claimed in Claim 6, in which
the interior surface of the shroud includes a ledge
which abuts the end of the metering tank thereby
blocking the channels between the ribs with the
exception of one or more channels which are open.

8. A valve assembly as claimed in Claim 1
substantially as herein described with reference to the
accompanying drawings.

9. An aerosol container having a valve assembly as

claimed in any preceding claim.
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