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(54) Title: DISPENSER

(57) Abstract

A dispenser is disclosed which includes a container (10)
having a base (14), a cylindrical side wall (12) and a lid (32). A
piston (24) is arranged within the container between component
(20) and an air space (26) between the piston (24) and lid (32). A
diaphragm (50) is arranged within the air space (26) and is sealed
to the container between a rim (13) of the container and a rim (33)
of the 1id (32) so that an enclosed volume (60) is defined between
the diaphragm (50) and the lid (32). A rod (38) extending between
the base and lid and passing through the piston and diaphragm is
provided to reinforce the container. The lid (32) includes an air in-
let (36) for allowing compressed air to enter the enclosed volume
(60) to expand the diaphragm to thereby move the piston to dis-
pense the component (20) from the dispenser. In a further embod-
iment the diaphragm is replaced by an air bag located within the
air space and bearing against the piston and lid.
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DISPENSER

This invention relates to a dispenser for dispensing one or

more components.

Dispensers for dispensing one or :.:re components are known
and are made in a variety of different sizes. Conventional
methods of expelling material from a twenty litre dispenser
comprise pressuriging the air space above the component in
the dispenser. Usually a piston is inserted between the
pressurised air and the component to be dispensed tc
prevent cavitation and loss of efficiency of expulsion.
However, it is common for the pressurised air to still leak
past the piston which is undesirable. Our copending
Australian patent application 56206/90 discloses the use of
an air bag to contain pressurised air, together with the
use of a central rod to prevent bowing of the ends of the
container. Whilst the invention disclosed in that
application does provide adequate dispensing of components
we have found that in some instances the bags burst unless
prohibitably expensive materials are used. This bursting
can be exacerbated because of the need of the air bag to

wrap around the centre rod which causes localised stresses.
The object of this invention is to overcome this problem.

The invention in a first aspect may be said to reside in a
dispenser for dispensing a component, comprising:

a container for containing the component to be
dispensed and a space in the container, the container
having a first abutment portion;

a diaphragm arranged in said space and including
an abutment section for abutment against said first

abutment portion of the container;
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a second abutment portion for engaging the
abutment section of the diaphragm and for sandwiching the
abutment section of the diaphragm between the first ;
abutment portion of the container and the second abutment
membexr; %
a closing means for closing the container to
define an enclosed volumé with the diaphragm; and
wherein the diaphragm is arranged in folded or
collapsed fashion in the space in the container and wherein
compressed fluid is supplied to the enclosed volume to

cause the diaphragm to extend or expand to thereby dispense

the component from the dispenser.

In the specification and in the claims the term “compressed
f£luid" should be taken to mean compressed gas as well as

liquid under pressure.

Since the invention utilises a diaphragm which is arranged
in folded.or collapsed fashion in the space and is retained
between the first abutment portion of the container and a
gsecond abutment portion the diaphragm easily expands to

expel the component from the dispenser ﬁithout bursting.

Preferably the first abutment portion of the container
comprises an upper rim of the container and preferably the
second abutment portion comprises a rim portion of a 1id of
the container, and preferably the abutment section of the
diaphragm comprises a peripheral edge portion of the
diaphragm which is sandwiched between the rim of the

container and the rim of the 1id when the 1id is located on

¥/

the container.

Preferably the closing means conprises the 1lid of the
container and the diaphragm has a side wall and a base, the
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enclosed volume being defined between the diaphragm and the

lid of the container.

Preferably a piston is disposed between the diaphragm and

the component in the container.

Preferably the diaphragm has an attachment portion which is
connected to the piston and the enclosed volume is defined
between the 1lid of the container, the diaphragm and the

piston.

In another embodiment of the invention the container
includes a channel and a wall of the channel forms the
first abutment portion of the container, the second
abutment member being a ring which is received in the
channel for sandwiching the abutment section of the

diaphragm between the wall of the channel and the ring.

Preferably the container includes a reinforcing rod which
extends between an upper portion of the container and a
lower portion of the container, said diaphragm including an
opening for receiving said rod and a seal member for

sealing the diaphragm to the rod.

Preferably the seal member is movable longitudinally along
the rod as the diaphragm moves to dispense material from

the container.

Preferably the seal member comprises a strengthening ring,
such as a washer, having a hole, which surrounds the
opening in the diaphragm through which the rod passes, the
diaphragm having a peripheral portion surrounding the
opening and the peripheral portion extending into the hole

of the washer between the washer and the rod, and said
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washer being coupled to said diaphragm.

Preferably the washer is coupled to the diaphragm by a

.,

patch, having an opening for accommodating the rod,

overlapping the washer so that the washer is sandwiched ‘
between the diaphragm and the patch and diaphragm being

heat welded together to secure the washer to the diaphragm.

Preferably the dispenser includes an air vent passage which
communicates the space in the container with the exterior
of the container, so that when the enclosed volume is
filled with compressed air to expand the diaphragm, air in
the space is expelled out of the space through the vent
passage as the diaphragm expands to substantially fully

occupy the space.

Preferably the vent passage comprises a bore through the
rod, the bore having one end communicating with the

exterior of the container and another end communicating

with the space.

preferably the dispenser is a dual dispenser for dispensing
two components and includes a first container portion and a
second container portion, the second container portion
being arranged within the first container portion, and the
diaphragm having an outer wall and an inner wall, the inmner

wall defining a cavity for accommodating the second

container portion.

preferably the diaphragm is folded in concertina fashion in

the space prior to expansion. :
$

Preferably both the outer wall and inner wall of the

diaph:agm are folded in concertina fashion and when
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compressed air fills the diaphragm to expand or extend the
diaphragm the inner wall expands or extends over the second

container portion.

A second aspect of the invention is concerned with venting
an air space in the container. Venting of air from the
container is of advantage particularly when the container
is to be filled with a component which is air sensitive or
in two component dispensers where accuracy is required. If
air is forced under the piston it can displace some of the
component thereby reducing accuracy for dual component

dispensers.

This aspect of the invention may be said to reside in a
dispenser for dispensing a component comprising:

a container for containing the component;

a space in the container;

an :xpandable fluid chamber arranged within the
space for receiving compressed fluid for expanding the
chamber to thereby dispense material from the container;
and

an air vent passage communicating the space with
the exterior of the container, so that upon expansion of
the fluid chamber air in the space is forced out of the

space by expansion of the fluid chamber.

Preferably the container includes a rod which extends from
an upper portion of the container to the bottom of the

container.

Preferably the air vent passage comprises a bore extending
through the rod and having one end communicating with the
exterior of the container and another end communicating

with the space in the container.
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In another embodiment the vent passage could be a groove on

the surface of the rod.

In another embodiment the air vent passagé comprises a hose
which is arranged within the air chamber and which has one
end in communication with the space exterior of the air

chamber and another end communicating with the exterior of

the container.

Preferably the fluid chamber includes a diaphragm arranged
in the space and which together with a 1id of the container

defines an enclosed volume for receipt of pressurised air

to enable the diaphragm to expand.

Preferably the air vent passage has a closure plug for'
gsealing the air vent passage after the diaphragm has
expanded to expel gubstantially all of the air from the

space to thereby prevent air from re-entering the space.

A further aspect of the invention is concerned with the
manner in which the air is supplied to the dispenser to
cause an air chamber within the dispenser to expand to

dispense material from the dispenser.

This aspect of the invention may be said to reside in a
dispenser for dispensingra component comprising:

a container for containing the component to be
dispensed; '

a space in the container;

an expandable fluid chamber arranged within the
space for receiving compressed air; and

a rod element extending ﬁhrough the container and

into_the expandable air chamber, the rod element hnving a

iw,



WO 93/11059 PCT/AU92/00604

10

15

20

25

30

7

passage therethrough which communicates with the expandable
air chamber to enable compressed fluid to enter the
expandable f£luid chamber to expand the expandable £fluid
chamber.

Preferably the rod comprises a reinforcing rod which
extends from a top portion of the container to a bottom
portion of the container and the passage in the rod extends
from an upper portion of the rod, through the rod and
communicates with the interior of the expandable fluid

chamber.

A further aspect of the invention relates to the manner in
which the expandable member is arranged within the air
space 80 as to enable easy expansion of the expandable
member. We have found that when using an air bag or othei
expandable.member in a container there is a tendency for
the expandable member to be forced against the side walls
of the container as the expandable member is filled with
compressed air. This can cause unextended or unexpanded
side wall portions of the expandable member to stick to the
side walls of the container which inhibits full expansion
of the expandable member and, in some circumstances can
cause the expandable member to stop moving so that all of

the component in the dispenser is not able to be dispensed.

This aspect of the invention concerns a dispenser which

overcomes this problem.

This aspect of the invention may be said to reside in a
dispenser for dispensing a component comprising:

a container for containing the component to be
dispensed;

a space in the container;
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a piston arranged between the component and the
space, said piston having a base portion for contacting the
component to be dispensed and an upstanding wall portion;

an expandable fluid chamber arranged within the

space and at least a portion of the expandable air chamber .

.,

being folded sc that the folded portion of the air chamber
is within the confines of the piston defined by the base
and upstanding wall of the piston; and

wherein when the expandable air chamber is f111ed
with compressed fluid, the piston is forced downwardly and
with the folded expandable fluid chamber being drawn out of
the confines of the piston as the piston moves downwardly
to prevent the folded portion of the fluid chamber from
contacting the side wall of the container and adhering to

the side wall of the container due to pressure within the

fluid chamber.

Since the expandable fluid chamber is folded within the
confines of the piston the pressurised fluid does not force
the folded part or unexpanded or unextended portion of the
expandable fluid chamber into contact with the container
wall which may cause the expandable fluid chamber to adhere
to the wall and prevent full expansion of the expandable |
member. Rather, the unexpanded portion of the expandable
£luid chamber moves downwardly with the piston and is
effectively dragged out of the piston as the piston and
expandable air chamber move within the container so that
only those portions of the expandable air chamber drawn out

of the piston can contact the gside wall of the container.

&

Preferably the expandable fluid chamber comprises a
diaphragm which has an upper portion fixed to the

container. In other embodiments it could be a bag or the

like.
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A further aspect of the invention may be said to reside in
an air bag for a dispenser which includes a container for
housing a component to be dispensed, comprising:

a bag body defining a volume for receipt of
compressed fluid to enable the bag to expand;

a first hole in the bag body and a second hole in
the bag body for receiving a rod so that the rod can pass
through the first hole, through the volume and throughrthe
second hole; and

seal means for sealing at least one of the holes
to the rod and the other hole to the rod or to the

container when the rod is located in the holes.

Preferably the sealing means comprises a respective seal
for each hole, each seal having a washer which has a hole,
which surrounds a respective one of the holes in the bag,
the bag having a peripheral portion surrounding each hole
and the pefipheral portion extending into the hole of the
respective washer between the washer and the rod when the
rod is located through the holes, and said washe: being

coupled to the bag.

A further aspect of the invention concerns the manner in

which the diaphragm is arranged within the container for

expansion.

This aspect of the invention may be said to reside in a
dispenser for dispensing a component comprising:

a container for containing the component;

a space within the container;

é piston arranged within the dispenser between
the'space and the component;

a diaphragm having a first end and a second end,
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the first end being fixed to the container and the second
end being fixed to the piston;

a 1lid for closing the container; and

wherein, the 1lid, the diaphragm and the piston
define an enclosed volume for receiving compressed fluid to
expand the diaphragm and therefore cause the piston to move

and dispense the component from the diaphragm.

A final aspeét of the invention concerns the manner in
which the component is expelled from the dispenser.
Conventional dispensers utilise either a piston which seals
to the internmal wall of the container with a view to
preventing the component from moving past the piston as the
piston moves in the container. The need to cause the
piston to seal in the container requires the container to
be machined so as to remove irregularities and also for the
use of O-rings and the like in the piston. This increases

manufacturing costs and also. makes assembly more difficult.

Another known arrangement is to use a plate which is
significantly smaller than the internal diameter of the
container and for a thick diaphragm to be attached to the
plate and for the diaphragm to extend below the plate into
the area in which the component is stored. The diaphragm
must be thick in order to withstand the stresses and forces
which are applied to it during movement of the plate. 1In
order to expel the component the plate is forced dowvnwardly
and the portion of the diaphxagmrwhich is arranged below
the plate accommodates downward movement of the plate.

This arrangement also is expensive in view of the need to
provide a thick diaphragm. Also, it is unsuitable for two
component dispensers because variations in the volume taken

up by the diaphragm causes inaccuracy in dispensing.

Lo
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An object of this aspect of the invention is to provide a
simple and cost effective arrangement for expelling the

component from the dispenser.

This aspect of the invention may be said to reside in a
dispenser for dispensing a component comprising:

a container, having a side wall, for containing
the component;

a space within the container;

a piston arranged within the dispenser between
the space and the component, the piston being in contact
with the side wall but not forming a seal with the side
wall;

a diaphragm connected to the container and being
arranged in the space; '

a 1id for closing the container so that the lid
and diaphragm form an enclosed volume within the container
for receiving compressed fluid to expand the diaphragm and
cause the piston to move and dispense the component from
the diaphragm; and

wherein the piston is of such a size and the
diaphragm is of such a resiliency that said diaphragm is
substantially prevented from lodging between the piston and
the side wall of the container and therefore into the érea

in which the component is retained.

Preferred embodiments of the invention will be described,
by way of example, with reference to the accompanying
drawings in which:

Figure 1 is a view of a dispenser according to
the first embodiment of the invention;

Figure 1A is a detailed view of part of figure 1;

Figure 2 is a view of a diaphragm used in the
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embodiment of figure 1;
Figure 3 is a detailed view of part of the

diaphragm of figure 2;
Figure 4 is a view of a second embodiment of the

invention;
Figure 5 is a detailed view of part of the

embodiment of figure 4;
Figure 6 is a view of a diaphragm used in the

embodiment of figure 4;
Figure 7 is a perspective view of a diaphragm of

figure 6;
Figure 8 is a detailed view of a third embodiment

of the invention; _

Figure 9 is a detailed view of a fourth
embodiment of the invention;

Figure 10 is a detailed view of a fifth
embodiment of the invention;

Figure 11 is a detailed view of a sixth
embodiment of the invention; and

Figure 12 is a view of a seventh embodiment of

the invention.

With reference to figure 1, a dispenser is shown which
comprises a container 10 which has a cylindrical side wall
12 and a base 14. The base 14 is provided with an outlet
16 to which a valve 18 is coupled for enabiing a component
20 within the container 10 to be dispensed. The valve 18
has a handle 22 which can be adjusted to open and close the

valve to allow the material to exit the container.

A piston 24 is arranged within the container and is located
between the component 20 within the container and a space
26. The piston 24 has a base 28 which contacts the

component 20 and a side wall 30 which is a close fit to the

»
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side wall 12 of the container 10. 2 1lid 32 is provided for
closing the container 10 and the 1lid 32 has a cap 34 which
is screw threaded to the 1lid 32 and includes an air inlet

36.

A reinforcing rod 38 extends between the base 14 of the
container and the 1id 32 of the container. The reinforcing
rod 32 passes through a hole 40 in the piston 24. The rod
38 passes through a hole 39 in the 1id 32 when the 1lid 32
is located on the container and a washer 44 and nut 42
secure the rod 38 to the 1lid 32.

A diaphragm 50 is arranged within the air space 26. The
diaphragm 50 is shown in figure 2 and is generally
cylindrical in nature having a cylindrical side wall 51
which is formed from a rectangular plastics sheet joined at
a seam 52, and a base 54 which is also joined to the bottom
of the cylindrical wall 51. The joins may be formed by
heat welding or any other suitable method. The diaphragm
50 has an open top. Alternatively the diaphragm could be

blow moulded in one piece.

As is best shown in figure 1A, the container 12 has an
upper rim 13 and the 1lid 32 has a rim 33 which seats onto
the rim 13. An upper peripheral edge 55 of the diaphragm
50 is arranged between the rim 13 and the rim 33 and is
sandwiched between the rim 13 and rim 33 when the 1lid 32 is
in place on the container as shown in figure 1. An annular
locating clip 58 which is of C shape in cross section locks
the 1lid 32 to the container 12 by engaging the underside of
the rim 13 and the upper side of the rim 33 to thereby
securely bias the 1lid 32 onto the container 12.

Alternatively deformable lugs could be located on the lid
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and folded over to engage the container, to thereby fix the
1id to the container. The diaphragm 50 is therefore
sandwiched between the 1id 32 and the container 12 and
together with the 1id 32 defines an enclosed volume 60 for
receiving compressed air via the inlet 36 to expand the
diaphragm 50 to thereby push the piston 24 and expel the
component 20 through the valve 18.

The reinforcing rod 38 extends through the diaphragm 50 and
a sealing member 62 is provided for sealing against the rod
38 to allow movement longitudinally of the rod 38 as the
diaphragm 50 expands. As best shown in figures 2 and 3 the
sealing member 62 comprises a washer 64 which is preferably
formed of fibrous material, such as a conventional tap
washer, which has a hole 66 which is in register with a
hole 57 in the diaphragm 50. A ﬁatch 68 is located over
the washer 64 so that the washer 64 is sandwiched between
the patch 68 and the diaphragm 50. The patch 68 is heat
welded circumferentially at 67’ adjacent inner and outer
edges of the washer to the base 54 of diaphragm 50 and has
a hole 61 for accommodating the rod 38. The washer 64
provides stfength and rigidity in the vicinity of hole 57
to prevent the diaphragm 50 from pulling away from rod 38

and breaking the seal.

The peripheral portion 59 of base 54, which surrounds hole
57, is arranged in the hole 66 of the washer 64 and is
pushed upwardly and sandwiched between the internal wall 67
of the washer 64 and the rod 38 (as seen in figure 1) when
the rod 38 is inserted through the hole 57 in the base 54
of the diaphragm 50. The hole 66 in the washer 64 is a
reasonably tight fit with the rod 38 so that sandwiching of
the peripheral portion 59 of the base 54 of the diaphragm
50 fprms a good lip seal with the rod 38 yet allows the
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sezling member 62 to move longitudinally along the rod as

tha diaphragm expands.

As is best shown in figure 1 the diaphragm 50 is folded in
concertina fashion so that it is relatively flat and is
located within the confines of the piston 24 defined by
wall 30 and base 28 of the piston 24. The diaphragm, apart
from the peripheral portion 55 which is sandwiched between
rims 13 and 33 therefore does not have any substantial
contact with the wall 12 of the container 10 but is
retained within the confines of the piston 24. As the
piston 24 moves downwardly when compressed air is forced
through inlet 36 into the volume 60, the wall 51 of the
diaphragm is effectively pulled out of the confines of the
wall 30 of the piston 24 to contact with the side wall 12
of the container. Thus, the concertina folded portion of
the piston 51 does not contact the side wall 12 of the
container until the diaphragm expands. That is, the side
wall 51 only contacts the side wall 12 of the container as
the diaphragm 50 is drawn out of the confines of the piston
30 as the piston 30 is moved downwardly. This prevents the
folded portion of the side wall 51 of the diaphragm from
being forced against the side wall of the container 12
prematurely and sticking or adhering to the side wall 12
due to pressure within the space 60 which may otherwise
prevent full expansion of the diaphragm 54 and therefore
dispensing of all of the component 20 within the container

10.

As the piston 24 moves in the container and the diaphragm
is dragged out of the container, the diaphragm 50 is forced
against the wall 12 of the container due to the pressure of
the air in the diaphragm 50. The side wall 51 of the
diaphragm therefore effectively adheres against the side



WO 93/11059

10

15

20

25

30

PCT/AU92/00604

16
wall 12 of the container 10 just above the top of the sgide
wall 30 of the piston 24. The adherence of the side wall
51 of the diaphragm 50 effectively forms a seal for
reducing the amount of component which is able to pass
between the internal surface of the wall 12 and the wall 30
of the piston into the space 26 above the piston 24.

In practice it has been found that only a small amount of
component which £ills irregularities in the side wall 12 of
the container is.able to move past the piston 24 as the

piston moves downwardly in the container 10.

The diaphragm 50 is retained above the piston and does not
extend below it, notwithstanding the fact that the piston
24 does not seal against the side wall 12 of the container

10. In this regard, the diaphragm has a resiliency and the

piston 24 is dimensioned so that the diaphragm 50 does not

fall and lodge between the piston 24 and the side wall 12.
Because the diaphragm is supported by the wall 12 and the
piston 24 it can be of relatively light gauge material and
even of a material which is softened by the éontents of the
container 10. Also 20 litre cans with imperfections on the
wallg can be used without modification and the tolerances

on the piston 24 are not critical compared with sealing

pistons.

Figure 4 shows a second embodiment of the invention in
which like reference numerals indicate like parts to those
described with reference to figures 1 to 3. 1In this
embodiment the dispenser is intended for dispensing two
components 20 and 20’. Thercombonent 20’ is retained
within a cyiindrical cartridge 80 which includes a second
piston 81 and a blade assembly 83a for slicing the
cartridge 80 and a tubular container 83 within which the
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cartridge 80 is located. In this embodiment the valve 18

~is a dual valve for dispensing the components 20 and 20’

separately from the dispenser. Full details of the wvalve
18, the blade assembly 83a together with the cartridge 80

and tube 83 can be obtained in our copending International

' patent applications PCT/AU90/00575 and PCT/AU92/00287 the

contents of which are incorporated herein by this

reference.

In this embodiment of the invention the diaphragm 50 has an
external cylindrical wall 51 and an internal cylindrical
wall 51’ which are joined by base section 54 to define an
annular shaped volume 60. The periphery 55 of the external
wall 51 is sandwiched between rimg 13 and 33 as in the

embodiment of figure 1. The cylindrical wall 51’, as is

best shown in figure 5, is welded to a plug 85. The plug

85 has a circular channel 86 which receives the upper end
of tube 83 in which cartridge 80 is located. The plug 85
has a central opening 87a which includes a groove 88. A
steel washer 89, is pushed through opening 87a and forced
into groove 88 by virtue of the resiliency of the plastic
material from which the plug 85 is made. The rod 38 has an
upper shoulder 90 and a reduced diameter portion 91 which
passes through the washer 89 and a reduced diameter portion
87 of the opening 87a so that the shoulder 90 engages the

washer 89.

The 1id 32 may be located on the container 10 by passing
the reduced diameter portion 91 of the rod 38 through a
hole 33 in the middle of flat planar section 32’ of the 1lid
32. A second washer 93 is then located on the reduced
diameter portion 91 and s8its on flat planar portion 32’ of
the 1id 32. Nut 42 may then be screwed onto the reduced

~diameter portion 91 of the rod 38. The flange 94 of the
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plug 85 is therefore arranged between the washer 89 and the
planar section 32’ of the 1id beneath the washer 93. When
aut 42 is screwed tightly onto rod 38 the washers 89 and 93
are pressed tightly together to thereby tightly sandwich
the flange 94 and planar gection 32’ of the 1lid 32 between
the washers 89 and 93 to thereby seal the top of the
diaphragm portion 51’ and to define annular enclosed volume

60 within the diaphragm 50 and 1lid 32.

Alternatively a portion of the diaphragm could be
sandwiched between the flange 94 and portion 32’ of lid 32.
In this arrangement the rod 38 would merely pierce the

diagram when it passes through opening 87a.

When compressed air is forced into the enclosed volume 60
the piston 24 is forced downwardly in figure 4. The blade
arrangement 83a which is coupled to the piston 24 by screws
83’ moves downwardly with the piston so the blade agsembly
glices the tube 83 and cartridge 80 and pushes the second
piston 81 in the manner described in the above mentioned
PCT applications'so that the components 20 and 20’ are

gimultaneously dispensed from the dispenser through the

valve 18.

Once again the diaphragm 50 is arranged within the confines
of the piston 24 and is drawn out of the confines of the

piston 24 as the piston 24 moves downwardly.

2As is best shown in figure 5 this embodiment includes a
vent passage 100 for venting air out the space 26 when the
enclosed volume 60 receives compressed air and the
diaphragm 50 expands outwardly to occupy the space 26. All
the trapped air trapped within the air space 26 is then

forced out of the container so that it will not hampér free
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expansion of the diaphragm 50 and movement of piston 24 to
prevent air being forced past the piston which can disrupt
the accuracy of the metering of two componentg in a two
component dispenser. The vent passage 100, in the
embodiment of figure 5, is provided in rod 38 and comprises
a longitudinal bore 101 which extends downwardly from the
top of rod 38 a short distance into cavity 103 defined
within tube 83. A transverse bore 105 extends from the
bore 101 and communicates with the cavity 103. The cavity
103 is in communication with the space 26 so that as the
diaphragm 50 expands to occupy the full volume of the space
26, before or just as the piston 24 is pushed by expansion
of the diaphragm 50, trapped air in the space 26 is forced
out of the space 26 to allow the diaphragm 50 to freely
expand and occupy substantially all the space 26 without
interference or hindrance of any trapped air within the

space 26.

The'diaphraém used in figures 4 and 5 is shown in figures 6
and 7 which show the internal and external walls 51 and 51’
and base 54. The plug 85 is formed with the diaphragm 50.

Figure 8 shows an embodiment which is similar to figure 4
except that the dispenser is a single component dispenser
and the diaphragm is similar to the diaphragm shown in
figure 4 with the internal cylindrical wall portion 51°

being sealed by a sealing member 62a to rod 38.

In the embodiment of figure 8, adherence of the unexpanded
portion of diaphragm wall 51’ to rod 38 is easily overcome

because of the small surface area involved.

This embodiment also includes the bores 101, 105 for

allowing air to escape from space 26 when the diaphragm
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expands or extends to f£ill the space 26.

Figure 9 shows a further embodiment of the invention which
includes a container 10 having a cylindrical wall 12 which
has a rim 13. A 1id 32 is located on the rim 13 and has a
rim 107. A ring member 109 is located within the rim 107
and sandwiches a peripheral portion 55 of diaphragm 50.
The diaphragm 50 comprises a cylindrical wall 51. The
bottom of cylindrical wall 51 is adhered or otherwise
attached to piston 24. Preferably the diaphragm 50 has a
base 5la which extends along the top of the piston 24 and
is clamped between central support 51b and the piston 24.
A clamp 51c is fixed to the central support 51c by bolts
51d. The 1lid 32 includes an inlet 34 for air. When
compressed air passes through inlet 34 to space 60 defined
between the 1id 32, the piston 24 and the cylindrical '
diaphragm 50, the piston 24 is forced dowvnwardly drawing

the diaphragm 50 with it as it moves.

The central support 51b is provided with a bore 141 which
extends from a central bore 143 through which rod 38 passes
to the periphery of the central support 51b. A coupling
145 is connected to the bore 141 and a similar coupling 147
is arranged in the 1id 32. A spiral hose 149 extends
between the'couplings 147 and 145.

When the diaphragm 50 expands air is forced from the space
26 between the bottom 5la of the diaphragm and the piston
24 and through a passage 151 which communicates with the
bore 143 and the central support 51b. There is sufficient
space between the rod 38 and the central support 51b for
the air to pass through the bore 143, into the bore 141,
and then into hose 149 to exit the container through

coupling 147. If necessary the piston 24 can be provided
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with grooving (not shown) or the like so that air can
easily pass between the piston 24 and the bottom of
diaphragm 5la particularly in the vicinity where the
diaphragm 5l1a is clamped between the piston 24 and the
central support 51b. The grooving communicates with the

passage 151 to enable the air to escape from the space 26.

In this embodiment of the invention the piston 24 need not
be provided with a side wall and the central support 51b,

which is fixed to the piston 24 by the clamp 51c, moves

] downwardly with the piston 24 and provides rigidity to

ensure the piston moves downwardly in a horizontal
orientation as shown in figure 9 and does not tend to tilt

which may cause jamming or the like.

This embodiment of the invention may also include a bag 161
for containing the component to be dispensed from the

dispenser 10.

Figure 10 shows a still further embodiment in which the
container 10 is of smaller volume and wherein the l1lid 32 is
sealed to the cylindrical wall 12 of the container 10 in
much the same manner as a paint can is sealed. Cylindrical
wall 12 has a rim 110 which includes a first channel 114
which opens downwardly and a second channel 116 which opens
upwardly. The 1lid 32 has a flange portion 118 which is
arranged between a downwardly opening channel 120 and a rim
124. 1In this embodiment the upper peripheral portion 55 of
the diaphragm 50 is arranged in the channel 114 and is
sandwiched between an external wall 114’ of the channel 114
and a ring 120 of plastics material or the like which is
inserted into the channel 114 and which is a tight fit in

the channel.
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This embodiment may include a rod 38 and a sealing member
62 gimilar to that previously described. An air inlet 34
is provided for inserting air into the enclosed volume 60
to expand the diaphragm and push the piston 24 downwardly

to dispense component 20 from the dispenser 10.

The embodiment of figure 11 shows yet a further example of

the invention in which the piston 24 is arranged within the
cylindrical wall 12 of the container 10 and the lid 32 ié
used to seal the container 10. A rod 38 is arranged within
the container as in the previous embodiments and a complete
bag is arranged within the space 26 above the piston 24.
The rod 38 passes through the bag 50 and a pair of sealing
members 62.identica1 to those previously described are
provided for sealing the top and bottom of the bag where
the rod 38 passes through it. The lower sealing member 62
is intended to move longitudinally along the rod as the bag
50 is inflated and the upper sealing member 62 will be
forced against the 1id 32 and will generally be retained in
the place shown in figure 11. The rod 38 is provided with
a longitudinal bore 120 and a transverse bore 121 which
communicates the outside of the container 10 with the
internal space 60 within the bag 50. Compressed air is
allowed to enter the bag 60 through the bores 120 and 121
to inflate the bag 50 to thereby force the piston 24

downwardly to dispenser material from the dispenser.

With reference to figure 12 which shows a further
embodiment of the invention for allowing air to enter the
bag 50. 1In this embodiment the rod 38 passes through the
bag 50 as in the embodiment of figure 12. The bag 50
includes a pair of seals 170 and 172 which are generally
jdentical and mirror images of one another. The seals 170

and 172 comprise a first clamp portion 173 and the second

“w
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clamp portion 174. Cylindrical sleeves 175 surround the
clamp portions 173 and 174. The clamp portions 174 support
O-rings 176 which seal against rod 38. Each of the clamp
portions 174 supports a washer 178 and the bag 50 is
arranged between the washer 178 and clamp portions 173 with

the rod 3 passing through holes in the bag 50.

The clamp portions 173 and 174 have screw threaded holes
181 for receiving bolts (not shown) so the bolts can be
screwed into the holes 181 to cause the clamp portions 173
and 174 to be drawn together and tightly clamp the
respective parts of the bag 50 between the respective

washers 178 and clamp portions 173.

The rod 38 is provided with a bore 120 which extends
longitudinally down the rod 38 from the top of the rod. A
bore 121 extends transverse to the bore 120 and

communicates with the interior of bag 50.

A nut 123 is screw threaded on rod 38 and the nut 123
supports an O-ring 125 which seals the nut against lid 32.
The nut 123 is provided with a transverse bore 127 and a
longitudinal bore 129 which communicates with the bore 120.
The bore 127 can receive a screw threaded fitting for
attachment of an air hose so that compressed air can pass
through the bore 127, bore 129, bore 120 and bore 121 into
the bag 50 to inflate the bag.

In the arrangement shown in figure 12, the two cylindrical
sleeves 175 of the respective seals 170 and 172 are shown
touching one another at their ends identified by line 177.
Normally in manufacture and after filling of the container
with the component there will be a slight space between the

cylindrical sleeves 175 which will easily allow the air
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exiting bore 121 to pass into bag 50. However, even if the
cylindrica; gleeves 175 do touch one another they will not
form a seal in view of irregularities at the ends 177 and
air will easily be able to pass between the cylindrical

gleeves 175 and f£ill the bag 50.

As the piston 24 begins to move down when the bag 50
jnflates, the sealing member 170 together with its
associated cylindrical sleeve 175 moves downwardly relative
to the rod 38 whilst maintaining the seal on the rod 38.
The upper seal 172 is fixed to 1id 32 by screws or the like

(not shown) so that the seal 172 remains in a position

shown in figure 12.

In alternative embodiments not shown the diaphragm 50 could
be adhered directly to the wall 12 of the container rather
than being clamped or sandwiched as in the earlier
embodimenés. Instead of employing a piston 24 which is
separate to the diaphragm 50 or bag 50, the piston could be
embodied in a diaphragm or bag by making the base of the
diaphragm or bag out of relatively stiff material or by
stiffening the bottom so that it effectively forms a piston

which is part of the bag or diaphragm.

Since modifications within the spirit and scope of the
invention may readily be effected by persons skilled within
the art, it is to be understood that this invention is not

l1imited to the particular embodiment described by way of

example hereinabove.

@
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A dispenser for dispensing a component,
comprising:

a container for containing the component to be
dispensed and a space in the container, the container
having a first abutment portion;

a diaphragm arranged in said container and
including an abutment section for abutment against said
first abutment portion of the container;

a second abutment portion for engaging the
abutment section of the diaphragm and for sandwiching the
abutment section of the diaphragm between the first
abutment portion of the container and the second abutment
portion;

a closing means for closing the container to
define an enclosed volume with the diaphragm; and

Qherein the diaphragm is arranged in folded or
collapsed fashion in the space in the container and wherein
compressed fluid is supplied to the enclosed volume to
cause the diaphragm to extend or expand to thereby dispense

the component from the dispenser.

2. The dispenser of claim 1, wherein the first
abutment portion of the container comprises an upper rim of
the container and the second abutment portion comprises a
rim portion of a lid of the container, and the abutment
section of the diaphragm comprises a peripheral edge
portion of the diap: :agm which is sandwiched between the
rim of the container and the rim of the 1lid when the 1lid is

located on the container.

3. ' The dispenser of claim 2, wherein the closing

means comprises the lid of the container and the diaphragm
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has a side wall and a base, the enclosed volume being

defined between the diaphragm and the 1lid of the container.

4. The dispenser of claim 1, wherein a piston is

disposed between the diaphragm and the component in the

container.

5. The dispenser of claim 4, wherein the diaphragm
has an attachment portion which is connected to the piston
and the enclosed volume is defined between the 1id of the

container, the diaphragm and the piston.

6. The dispenser of claim 1, wherein the container
jncludes a channel and a wall of the channel forms the
first abutment portion of the container, the second
abutment member being a ring which is received in the '
channel for sandwiching the abutment section of the
diaphragm between the wall of the channel and the ring.

7. The dispenser of claim 1, wherein the container
includes a reinforcing rod which extends between an upper
portion of the container and a lower portion of the
container, said diaphragm including an opening for
receiving said rod and a seal member for sealing the

diaphragm to the rod.

8. The dispenser of claim 7, wherein the seal member
is movable longitudinally along the rod as the diaphragm

moves to dispense material from the container.

9. The dispenser of claim 7, wherein the seal member
comprises a strengthening ring having a hole, which
surrounds the opening in the diaphragm through which the

rod passes, the diaphragm having a peripheral portion
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surrounding the opening and the peripheral portion
extending into the hole of the strengthening ring between
the washer and the rod, and said strengthening ring being

coupled to said diaphragm.

10. The dispenser of claim 9, wherein the washer is
coupled to the diaphragm by a patch, having an opening for
accommodating the rod, overlapping the strengthening ring
so that the strengthening ring is sandwiched between the
diaphragm and the patch and diaphragm being adhered

together to secure the strengthening ring to the diaphragm.

11. The dispenser of claim 1, wherein the dispenser
includes an air vent passage which communicates the space
in the container with the exterior of the container, so
that when the enclosed volume is filled with compressed air
to extend or expand the diaphragm, air in the space is
expelled out of the space through the vent passage as the
diaphragm extends or expands to substantially fully occupy

the space.

12. The dispenser of claim 11, wherein the vent
passage comprises a bore through the rod, the bore having
one end communicating with the exterior of the container

and another end communicating with the space.

13. 7 The dispenser of claim 1, wherein the dispenser
is a dual dispenser for dispensing two components and
includes a first container portion and a second container
portion, the second container portion being arranged within
the first container portion, and the diaphragm having an
oﬁtér wall and an inner wall, the inner wall defining a

cavity for accommodating the second container portion.
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14. The dispenser of claim 1, wherein the diaphragm
is folded in concertina fashion in the space prior to

expansion.

15. The dispenser of claim 13, wherein both the outer
wall and inner wall of the diaphragm are folded in
concertina fashion and when compressed'air fills the
diaphragm to expand the diaphragm the inner wall expands

over the second container portion.

16. A dispenser for dispensing a component
comprising:

a container for containing the component;

a space in the container;

an expandable f£luid chamber arranged within the
space for receiving compressed fluid for expanding the

chamber to thereby dispense material from the container;

and
an air vent passage communicating the space with

the exterior of the container, so that upon expansion of
the fluid chamber air in the space is forced out of the

space by expansion of the fluid chamber.

17. The dispenser of claim 16, wherein the container
includes a rod which extends from an upper portion of the

container to the bottom of the container.

18. 'The dispenser of claim 17, wherein the air vent
passage comprises a bore extending through the rod and
having one end communicating with the exterior of the

container and another end communicating with the space in

the container.
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19. The dispenser of claim 16, wherein the air vent
passage comprises a hose which is arranged within the fluid
chamber and which has one end in communication with the
space extérior of the fluid chamber and another end
communicating with the exterior of the container.

&
20. The dispenser of claim 16, wherein the fluid
chamber includes a diaphragm arranged in the space and
which together with a 1id of the container defines an
enclosed volume for receipt of pressurised air to enable

the diaphragm to expand.

21. The dispenser of claim 16, wherein the air vent
passage has a closure plug for sealing the air vent passage
after the diaphragm has expanded to expel substantially all
of the air from the space to thereby prevent air from

entering the space.

22, 'A dispenser for dispensing a component
comprising:

a container for containing the component to be
dispensed;

a space in the container;

an expandable fluid chamber arranged within the
space for receiving compressed air; and

a rod element extending through the container and
into the expandable fluid chamber, the rod element having a
passage therethrough which communicates with the expandable
air chamber to enable compressed fluid to enter the
expandable £luid chamber to expand the expandable fluid
chamber.

23. -The dispenser of claim 22, wherein the rod

comprises a reinforcing rod which extends from a top
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portion of the container to a bottom portion of the
container and the passage in the rod extends from an upper
portion of the rod, through the rod and communicates with

the interior of the expandable air chamber.

24. A dispenser for dispensing a component

comprising:
a container for containing the component to be

dispensed;

a space in the container;

a piston arranged between the component and the
space, said piston having a base portion for contacting the
component to be dispensed and upstanding wall portionm;

an expandable fluid chamber arranged within the
space and being folded so that the folded portion of the
air chamber is within the confines of the piston defined by

the base and upstanding wall of the piston; and
wherein when the expandable air chamber is filled

with compressed fluid, the piston is forced downwardly and
with the folded expandable fluid chamber being drawn out of
the confines of the piston as the piston moves downwardly
to prevent the folded portion of the fluid chamber from
contacting the side wall of the container and adhering to

the side wall of the container due to pressure within the

£luid chamber.

25. The dispenser of claim 24, wherein the expandable
fluid chamber comprises a diaphragm which has an upper

portion fixed to the container.

26. A dispenser for dispensing a component
comprising:
a container for containing the component;

a space within the container;
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a piston arranged within the dispenser between
the space and the component;

a diaphragm having a first end and a second end,
the first end being fixed to the container and the second
end being fixed to the piston;

a 1id for closing the container; and

wherein, the 1lid, the diaphragm and the piston
define an enclosed volume for receiving compressed fluid to
expand the diaphragm and therefore cause the piston to move

and dispense the domponent from the diaphragm.

27. An air bag for a dispenser which includes a
container for housing a component to be dispensed,
comprising:

a bag body defining a volume for receipt of
compressed fluid to enable the bag to expand;

a first hole in the bag body and a second hole in
the bag body for receiving a rod so that the rod can pass
through the first hole, through the volume and through the
second hole; and

seal means for sealing at least one of the holes
to the rod and the other hole to the rod or to the

container, when the rod is located in the holes.

28. The air bag of claim 27, wherein the sealing
means comprises a respective seal for each hole, each seal
having a strengthening ring which has a hole, which
surrounds a respective one of the holes in the bag, the bag
having a peripheral portion surrounding each hole and the
peripheral portion extending into the hole of the
respective strengthening ring between the strengthening
ring and the rod when the rod is located through the holes,

and said strengthening ring being coupled to the bag.
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29. A dispenser for dispensing a component
comprising:

a container, having a side wall, for containing
the component;

a space within the container;

a piston arranged within the dispenser between
the space and the componént, the piston being in contact

with the side wall but not forming a seal with the side

wall;
a diaphragm connected to the container and being

arranged in the space;

a 1id for closing the container so that the 1lid
and diaphragm form an enclosed volume within the container
for receiving compressed fluid to expand the diaphragm and
cause the piston to move and dispense the component from
the diaphragm; and ‘

wherein the piston is of such a size and the
diaphragm is of such a resiliency that said diaphragm is
gubstantially prevented from lodging between the piston and

the side wall of the container and therefore into the area

in which the component is retained.
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D because they relate to subject matter not required to be searched by this Authority, namely:

2. Claim Nos.: ’
D because they relate to parts of the international application that do not comply with the
prescribed requirements to such an extent that no meaningful international séarch can be

carried out, specifically:

3. Claims Nos.: . . ) !
, D because they are dependent claims and are not drafted in accordance with the second and
third sentences of Rule 6.4(a).

BoxII Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
Independent claims 1, 16, 22, 24, 26, 27 and 29 define separate inventions as reasoned on the extra sheet.

As all required additional search fees were timely paid by the applicant, this international

1.
search report covers all searchable claims

2. As all searchable glai.n'xs could be searched without effort justifying an additional fee, this
E(:I Authority did not invite payment of any additional fee.

As only some of the required additional search fees were timel%/ paid by the applicant, this
e

international search report covers only those claims for which lees were paid, specifically

~ claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this
D international search report 1s restricted to the invention first mentioned in the claims;

it is covered by claims Nos.:

Remark on Protest

. D The additional search fees were accompanied by the applicant's protest.

D No protest accompanied the payment of additional search fees.
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This Annex lists the known "A" publication level patent family members relating to the patent documents
cited in the above-mentioned international search report. The Australian Patent Office is in no way liable
for these particulars which are merely given for the purpose of information.

Patent Document
Cited in Search Patent Family Member
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Us 4744442 CA 1266622 DE 3670359 EP 209926
JP 62004996 NL 8501839

Us 4671386

Us 4113151 CA 1054105

Us 4213545

AU  56206/90 Us 5050774

Us 3847308

Us 4419096 CA 1182704 CH 661664 DE 3305031
FR 2521859 GB 2115494 IT 1191247
JP 58149280 JP 2042751

Us 5060826 EP 355943

AU  T71146/74

Us 4085865
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BOX II Continued

The International Searching Authority has found that the international application contains six
inventions to a dispenser and one to an air bag for a dispenser as follows:

1. Claim 1 to a dispenser having the special technical feature of first and second abutments to retain
the diaphragm.

2. Claim 16 to a dispenser having the special technical feature of an air vent venting the space.

3. Claim 22 to a dispenser having the special technical feature of a rod with fluid passageway.

4. Claim 24 to a dispenser having the special technical feature of the expandable chamber folded into
the confines of the piston between the piston base and upstanding wall.

5. Claim 26 to a dispenser having the special technical feature of the diaphragm fixed to both the
container and piston.

6. Claim 27 to an air bag having the special technical feature of holes with sealing means adapted for
sealing against a rod in the dispenser.

7. Claim 29 to a dispenser having the special technical feature of preventing lodging of the diaphragm
between the piston and container side wall.

Since the above claims do not share the special technical features identified, a technical relationship
between the inventions as defined by Rule 13.2 does not exist. The feature common to these claims of
an expandable chamber in (or adapted to be located in) a space within a container to receive a
compressed fluid to dispense contents from the container is known from the citations listed in this
Report. Accordingly the international application does not relate to one invention or a single general

inventive concept.
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