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(57) Claim
1. A method of manufacturing a liquid-filled container &

comprising a rigid housing, the interior of which is
divided into two compartments by a flexible wall (8), the
method comprising:

i) securing the fliexible wall (8) in a liguid-tight manner
to a peripheral edge (6) of a first rigid housing part (2)
which first rigid housing part {(2) includes an opening (4)

for the passage of liquid;
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ii) causing the flexible wall (8) to uandergo plastic

*

deformation into a predetermined configuration which is

-
gy
by

complementary to the internal configuration of the first
housing part (2);

iii}) securing a second rigid hovsing part to the first !
rigid housing part (2) to enclese the flilexible wall, the
secdond rigid housing part having a vent hole for the
passgage of air;

iv) displacing the flexible wall (8) against the internal
L2
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surface of the first rigid housing part (2);

v) filling the container with a liquid introduced through
the opéening (4) in the first rigid housing part (2) to
cause the flexible wall (8) to be displaced away from the
internal wall of the first rigid housing part (2), air
being vented through the vent hole in the second rigid

housing part.
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The following statement is a full description of this invention, including the best method of performing it known to the/us
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MANUFACTURING CONTAINERS ;
This invention relates to a method of

manufacturing containers, and is particularly, although
not exclusively, concerned with the manufacture of

5 containers for herbicide, in which containers the
herbicide can be packaged for sale and from which the
herbicide can be passed directly to a delivery device,
without dilution or mixing with other components, for
distribution over the ground.

10 There exist hand-held lances for delivering

herbicide which comprise a handset and a delivery head

At

which is connected to the handset by a tubular support.
The handset is held by the operator and the tubular
support enables him to position the delivery head Jjust

R

15 above the ground to be treated.

It is conventicnal for the herbicide to be
supplied to the lance from d container which may be
supported over the shoulder of the operator or carried
in a back-pack. One form of known container is a

) 20 collapsible bag, for example, of plastics material,
sa s which is accommodated in a rigid casing, such as a
cardboard box. Such containers are similar to those
which are sometimes used for packaging wine. This
. however is a relatively expensive form of packaging,
. 25 since it is necessary not only to form and fill the :
bags, but alse to form the cardboard boxes and then to =
insert the filled bags into the beoxes.
It is also known to fit a container directly to

the lance, for example by screwing the mouth of the

30 container to a socket provided on the lance. However, é
this entails the danger of spilling the herbicide,
particularly if the herbicide is supplied to the user
in a larger vessel, and has to be transferred by the
user to the container which is fitted to the lance.

35 BAccording to the present 1nVenth%“E ere is

I\-Il
provided a method of manufacturlngAa container
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comprising a rigid housing, the interior of which is
divided into two compartments by a flexible wall (8), the
method comprising:

i) securing the flexible wall (8) in a liquid-tight manner
to a peripheral edge (6} of a first rigid housing part (2)
which first rigid housing part (2) includes an opening (4)
for the passage of liquid;

ii) causing the flexible wall (8) to undergo plastic
deformation into a predetermined configuration which is
complementary to the internal configuration of the first
housing part (2);

iii) securing a second rigid housing part to the first
rigid housing part (2) to enclose the flexible wall, the
second rigid housing part having a vent hole for the
passage of air;

iv) displacing the flexible wall (8) against the internal
surface of the first rigid housing part (2);

v) £filling the container with a liquid introduced through
the opening (4) in the first rigid housing part (2) to
cause the flexible wall (8) to be displaced away from the
internal wall of the first rigid housing part (2), air
being vented through the vent hole in the seceond rigid
housing part.

In a preferred embodiment, the rigid housing part and the
flexible wall are made from compatible plastics materials,
and are secured together by heat sealing. Also, the rigid
housing part is preferably one of two such parts, the

second housing part being secured, for example by heat
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sealing, to the assembly of the first housing part and the

flexible wall to provide a rigid outer casing for the

Yokl 522

container, the interior of the casing being divided into
two compartments by the flexible wall.
5 In order to assist plastic deformation of the flexible

wall, it is preferably softened by heating before it is

deformed.

The required configuration for the flexible wall may be
achieved by deforming it into contact with the mould .

10 surface. The mould surface may comprise the surface of a

-

el moulding device superimposed over the flexible wall, on the

P side away from the housing part. The flexible wall may

O —

3 then be deformed into contact with the mould surface by

re applying suction between the mould surface and the flexible

P

15 wall, and/or by admitting air into the cavity between the
housing part and the flexible wall through an aperture in ~
the housing part. The aperture may, for example; be
intended to receive a fitting for enabling the flow of

‘e material into and out of the finished container.
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20 In an alternative method, the mould surface may comprise

the internal surface of the housing part. Thus, the

«on

—

flexible wall may be deformed by means of a

:
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former which is inserted into the housing part. Means
may be provided for directing air, possibly heated air,
at the flexible wall prior to, and during, the
deformation step,

By securing the flexible wall to the housing part
before the flexible wall is deformed, it is possible to
avoid creasing of the flexible wall at the periphery of
the housing part, which creasing could result in
inadequate sealing and possible leakage.

By deforming the flexible wall, it is possible to
impart to the flexible wall a configuration which will
conform closely to the internal surface of the housing
part so that the volume of the space between the
housing part and the flexible wall can be reduced
substantially to zero without creating tension in the
flexible wall., Thus, substantially all of the contents
of the container can flow from the container under
gravity.

For a better understanding of the present
invention, and to show how it may be carried into
effect, reference will now be made, by way of example,
to the accompanying drawings, in which:

Figure 1 is a diagrammatic perspective view of one
stage in the manufacture of a container;

Figure 2 is a diagrammatic perspective —iew of a
second stage in the manufacture of a container; and

Figure 3 corresponds to Figure 2 but represents an
alternative second stage.

Figure 1 shows a housing part 2 for a container.
The housing part 2 is formed from plastics material and
has a shape which enables the finished container to
cooperate with a herbicide delivery lance in such a way
that the container can be fitted to the lance to enable
the contents of the container to be fed to a delivery
head for distribution over the ground. The housing
part 2 also has an aperture 4 which, in the finished
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container, receives a fitting through which the .
container is filled with herbicide, and through which
the herbicide flows towards the delivery means.

The housing part 2 has a peripheral flange 6 which
presents a flat sealing surface lying in a single
plane. As shown in Figure 1, a film 8 of flexible
plastics material, such as low density polyethylene, is
laid over the housing part 2 in contact with the flange
6. A heating ring 10 (shown only diagrammatically in
Figure 1, is brought down on to the film 8 over the
flange 6, in order to heat seal the film 8 to the é

housing part 2. Excess material is then trimmed from

P

the film 8,leaving a relatively taut wall of plastics

material secured across the housing part 2. “
Referring to Figure 2 (which shows the film 8

untrimmed for clarity), a moulding device 12 is shown

positioned a short distance above the housing part 2 £

with the attached flexible wall 8. The device 12 has

an internal surface which is complementary to that of

the housing part 2. Holes 14 are provided in the

device 12 and are connected on the upper side of the

device to air supply and extraction means (not shown).

The moulding device 12 is brought to a position a

»

short distance (for example, approximately 3mm) above
the flexible wall 8, and hot air is directed at the
flexible wall 8 through the holes 14. This heats the
material of the wall 8, so softening it. When the

13
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flexible wall 8 is at a required temperature, the
device 12 is lowered intc contact with the flange 6 to ~
provide an air-tight seal, and suction is applied to
the holes 14 to draw the softened flexible wall 8 into
contact with the mould surface on the device 12. At
the same time, air is drawn into the housing part 2
through the aperture 4. It will be appreciated that,
instead of applying suction t6 the holes 14, the
flexible wall 8 could be displaced by admitting air
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under pressure through the hole 4, with the aperture 14
being vented.
By displacing the softened material of the
flexible wall 8 into contact with the mould surface on
5 the device 12, the material is stretched at various
places, and undergoes plastic deformation. When the
flexible wall 8 is cooled, for example by admitting
cold air through the opening 4, the flexible wall 8
will retain the configuration of the mould surface on
10 the device 12, although it will, of course, remain
flexible. ¥
Subsequently, cold air is admitted through the

-

holes 14, to force the flexible wall 8 into contact
with the internal surface of the housing part 2. A

15 second housing part can then be secured, for example by
heat sealing, to the peripheral flange 6, and an
appropriate fitting can be inserted into the aperture
4. The second housing part preferably has a vent hole
to allow air to flow into and out of the space between

20 the flexible wall 8 and the second housing part.

R The completed container can then be filled with

products, such as herbicide, through the fitting in the
aperture 4. During the filling process, the flexible

cass wall 8 is displaced away from the interior surface of

aw‘,”“‘

asaves 25 the housing part 2 into contact with the interior

surface of the other housing part. Similarly, when the

#

herbicide is withdrawn from the container, the flexible

wall 8 moves back again towards the housing part 2,

evenitually ending up in close contact with that
30 interior surface, thus enabling substantially all of

the herbicide to be withdrawn.

Figure 3 represents an alternative procedure for

applying the required configuration to the flexible

wall 8., 1In the embodiment of Figure 3, the moulding ¢
35 device 12 is replaced by a former 16, for example of i

aluminium, provided with through holes 18,
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After the flexible wall 8 has been secured to the
peripheral flange 6, the former 16, which is heated, is
lowered into contact with the flexible wall 8 so as to
heat it, the heating effect being assisted by hot air

5 introduced through the holes 18. As the former
descends into the housing part 2, the softened flexible
wall 8 is stretched, both by the former itself and by
the air introduced through the holes 18, into close
contact with the internal surface of the housing part

10 2. When the flexible wall 8 has made contact over the
entire internal surface of the housing part 2, cold air
is introduced through the holes 18 in order to cool the
flexible wall 8, and cold air is also introduced
o through the aperture 4 in order to displace the ¢
15 flexible wall 8 away from the internal surface of the
housing part 2. A second housing part is then applied

to the housing part 2, and the container can then be

2

filled with product as discussed above.
In order to improve sealing im the formed
20 container, it may be desirable to include PTFE
(polytetrafluorethylene) in the air flow through the
aperture 4, in order teo coat the internal surface of
the cavity formed between the housing part 2 and the -
flexible wall 8. ’
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The claims defining the invention are as follows:-~
1. A nethod of manufacturing a liquid-filled container
comprising a rigid housing, the interior of which is
divided into two compartments by a flexible wall (8), the

5 method comprising:

i) secutring the flexible wall (8) in a liquid-tight manner
to a peripheral edge (6) of a first rigid housing part (2)
which first rigid housing part (2) includes an opening (4)
for the passage of liquid;

10 ii) causing the flexible wall (8) to undergo plastic
deformation into a predetermined configuration which is
complementary to the internal configuration of the first
housing part (2);

iii) securing a second rigid housing part to the first ¢

15 rigid housing part (2) to enclose the flexible wall, the
second rigid housing part having a vent hole for the
passage of air;

iv) displacing the flexible wall (8) against the internal

o surface of the first rigid housing part (2);

?:g 20 v) filling the container with a liquid introduced through i
the opening (4) in the first rigid housing part (2) to i
cause the flexible wall (8) to be displaced away from the i
internal wall of thé first rigid housing part (2), air b
being vented through the vent hole in the second rigid ‘g:
25 housing part. i}
2. A method as claimed in claim 1, characterised in that Q
-

the flexible wall (8) is secured to the peripheral edge (6)
of the first housing part (2) by heat sealing.

PN 3. A method as claimed in claim 1, characterised in that
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the flexible wall (8) is softened by heating before
deformation into the predetermined configuration.
4. A method as claimed in claim 1, characterised in that
the flexible wall (8) is deformed by forcing it into
contact with a mould surface.
5. A method as claimed in claim 4, characterised in that
the mould surface is provided on a moulding device (12)
engaged with the first housing part (2).
6. A method as claimed in claim 5, characterised in that
the flexible wall (8) is deformed by withdrawing air,
through holes (14) provided in the moulding device (12),
from the cavity defined between the flexible wall (8) and
the moulding device (12).
7. A method as claimed in claim 5 or 6, characterised in

that the flexible wall (8) is deformed by admitting air,

through an aperture (4) in the first housing part, into the

cavity defined between the first housing part (2) and the
flexible wall (8).

8. A method as claimed in claim 4, characterised in that
the mould surface compriges the internal surface of the
first rigid housing part (2).

9. A method as ¢laimed in claim 8, characterised in that
the flexible wall {8) is deformed into contact with the
internal surface of the first rigid housing part by means
of a former (16) which is inserted into the first housing
part (2).

10. A method as claimed in claim 9, characterised in that
means (18) is provided for blowing air through the former

(16) at the flexible wall (8).
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11. A method as claimed in claim 9, characterised in that
means is provided for heating the former,
12. A method as claimed in any one of the preceding
claims, characterised in that the liquid with which the

container is filled is a herbicide.

wm

13. A method of manufacturing a container substantially as
described herein with reference to, and as shown in,
Figures 1 and 2 or 1 and 3 of the accompanying drawings.

14. A container manufactured in accordance with any one of

10 the preceding claims.

) DATED JULY 22 1991
IR NOMIX MANUFACTURING COMPANY ¢
15 LIMITED
o By their Patent Attorneys
’ KELVIN LORD AND COMPANY

PERTH, WESTERN AUSTRALIA
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