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BACKGROUND OF THE INVENTION
This invention relates to a method of packing a particulate material.

Nuts such as cashew nuts are generally packed in metal drums for transport
around the world. The nuts are introduced into the drums through an
opening. The opening is closed and the nuts then purged with a gas such as
carbon dioxide. Although the drums are robust, this method of packing nuts
does give rise to several problems. There is inevitaBly some ullage space in
the drum allowing the nuts to move during transport and this movement can
cause attrition of the nuts. The shelf-life of the nuts packed in this way is,

at best, six to eight months. Metal containers are expensive and relatively

heavy.

SUMMARY OF THE INVENTION

According to the present invention, a method of packing a particulate
material includes the steps of providing a flexible bag having an opening,
placing the bag in a mould, introducing the material into the bag through the
opening, creating'a vacuum in the bag, sealing the bag to close the opening

while maintaining the vacuum in the bag, and removing the bag from the

mould.
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The method of the invention has particular application for the packaging of
particulate material which is in dry flowable form. An example of such a
material is a foodstuff such as nuts. Other materials which may be packaged
are finely particulate, granular or powder materials such as ‘fertilisers or

pharmaceutical products such as tablets, capsules or the like.

The method of tﬁe.jnvention may be used for packing a plurality of block-
shaped, filled bags in a container. This may be achieved by producing a
plurality of block-shaped filled bags as described above, and then packing
these bags in a container which is suitably shaped to receive these bags. For
example, the container may be rectangular or block shaped allowing the

packing of the bags therein with little or no wasted space.

According a preferred form of the mould, it comprises an open topped box
defining a cavity for receiving the bag, a peripheral edge defining the open
top, slits formed in the peripheral edge on opposite sides of the box, and a
lid, in two sections, each section being moveable between a first position in
which it is removed from the open top and a second position in which it
closes a portion of the open top, the sections in this position leaving a gap
substantially in register with the slits adapted to accommodate the bag, in

collapsed form.

The mould may include an adjustable base allowing the volume thereof to
be varied to cater for variation in size and/or density of a packed bag

produced therein.

AP/RP/96 /00907
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DESCRIPTION OF THE DRAWINGS

Figures 1 to 4 illustrate the sequence of steps in an embodiment of the
method of the invention,

Figure 5 is a perspective view of a bag packed with nuts according to the
invention,

Figure 6 is a persipective view of a box containing a number of the packed
bags of Figure 5, |

Figure 7 is an exploded view of another embodiment of the mould of the
invention, and

Figure 8 is a cross-section through the base of the mould shown in Figure

7, with an adjustable base in place.

DESCRIPTION OF EMBODIMENTS

The method of the invention provides an efficient and effective means of
packing particulate materials. The vacuum which is created in the bag
ensures that the contents thereof are held in essentially fixed and immovable
form. The presence of a vacuum, generally such as to allow for no more
than 0,1 percent by mass oxygen, ensures that the contents of the bag are
maintained in an essentially oxygen-free atmosphere. It is possible, while
maintaining the vacuum, to introduce a minor amount of a purging gas such
as carbon dioxide. The shelf-life of the foodstuff, for example, packed in

the bag is enhanced.

The use of a mould allows for packed bags to be formed to a desired shapé.
Typically this shape will take the form of a block allowing the packed bag
to be self-standing. A plurality of such bags may be processed and packed

in a cardboard box leaving little or no wasted space.
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The opening in the bag will generally be provided at an end thereof.

The bag will typically be a flexible plastic bag. Examples of suitable
plastics are low density polyethylene and low density polyethylene co-
extruded with a barrier layer which is substantially impervious to oxygen.
A particularly suitable bag is one which comprises at least two layers of low
density polyeth};lene co-extruded with a barrier layer sandwiched

therebetween. The barrier layer may be a layer of polyamide.

The wall thickness of the bag will vary according to the size of the bag and
the nature of the material being packed therein. The thickness will generally

be less than 250 microns.

Sealing of the bag will typically be achieved by means of heat, alone or in
combination with pressure. Standard heat impulse sealing apparatus may be

used.

An embodiment of the invention will now be described with reference to the
accompanying drawings. Figures 1 to 4 illustrate the various steps involved
in packing a flexible polyethylene bag with nuts. Referring to these
drawings, a flexible polyethylene bag 10 is provided. The bag 10 hés
elongate sides 12, a closed end 14 and an open end 16. The bag is

dimensioned to be received by a mould.

The mould comprises a rectangular-shaped box 18 having major side
surfaces 20, side surfaces 22 join'ing the major side surfaces 20 and an end
24 (not shown). The box has an oiaen top 26. The top edges 28 of the sides

22 have slits 30 formed therein. The slits 30 each have a wide section 32

AP/FP/96/700907



AP.00729

and a narrow section 34. The top edges of the sides 20 each have one
section 36 a lid hinged at 38 to it. The lid sections 36 move between an
open position illustrated by Figure 1 and a closed position illustrated by
Figure 2. When in the closed position, as shown in Figure 2, a gap is
provided between the leading edges 40 of lid sections 36. The lid sections

36 may be releaseably held in their closed positions by means of catches 42.

The bag 10 is plac‘ed" in the box 18 and the edges 12 of the bag engaged in
the narrow sections 34 of the slits 30. The wide sections 32 of the slits 30
facilitate this engagement. Nuts are then poured into the bag through the
open end 16 to fill the bag substantially to the level of the narrow sections

34 of the slits 30.

Thereafter, the lid sections 36 are rotated to their closed positions, as shown
by Figure 2, and the latches 42 engaged. In this position, the open end 16
of the bag protrudes beyond the lid sections 36. Engagement of the top end
of the bag in the slits 30 and in the gap between the leading edges 40 of the
lid sections 36 ensures that a substantially flat region 44 is presented outside

of the box.

A vacuum-creating apparatus, shown diagrammatically at 46, is now brought
into engagement with the open end 16 of the bag, as shown by Figure 3. A
vacuum is created in the bag and, while maintaining the vacuum, heating
platens 48 are brought into contact with the bag, as shown by Figure 4, to

seal and close the open end 16 of the bag.

The latches 42 are disengaged, the lid sections 36 rotated to their open
positions and the vacuum-packed bag withdrawn from the box. This

vacuum-packed bag, sealed along line 50, is illustrated by Figure 5.
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A plurality of these bags may now be processed simultaneously and then
loaded into a box 52, generally a cardboard box, as shown by Figure 6. The
block shape of the moulded vacuum-packed bags allows them to fit neatly

into the box.

The invention gives rise to several advantages over the prior art methods of
packing nuts. Firfst,the vacuum packing of the nuts ensures a long shelf-life
of up to 60 months. It is possible to introduce a small quantity of carbon
dioxide into the bag under the vacuum conditions. This has the effect of
increasing the shelf-life of the nuts. Second, no movement of the nuts in the
bag is possible, reducing the risk of damage to the nuts in transport. Third,
a much larger quantity of nuts can be loaded into a standard container using
this method than is the case with conventional metal drums. Fourth, each
and every bag will be self-standing, facilitating group packaging and
enhancing display properties.

The invention has particular application to the packing of cashew nuts.
However, it may be used for the packing of other nuts such as pecan and

macadamiun nuts and other foodstuffs.

Another embodiment of the invention is shown in Figures 7 and 8.
Referring to these drawings, the apparatus comprises a mould 60, a chute 62
and a flexible polyethylene bag 64. The bag 64 is identical to the bag

described above.

The mould 64 comprises a rectangular shaped tube having major side
surfaces 66 and side surfaces 68 joining the niajor side surfaces 66. The side

surfaces together define an open top 70 and an open bottom 72. The side
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surfaces 66 have upwardly extending slots 74 formed therein, to facilitate the
adjustment of the base 76 of the mould. The top edges of the major sides 66
each have one section 78 of a lid hinged to it at 80. The sections 78 are
pivotable between open and closed positions as described above and may be
releasably held in their closed positions by means of clips 82. The clips 82

are mounted on ears 84 which extend from the side surfaces 68.

The base 76 of the mould comprises a rigid plate 86 and a layer of foam
rubber 88. The layer of foam rubber 88 serves to distribute the forces
exerted by the base on the contents of the bag 64 during the moulding
process. Threaded rods 90 extend from opposite sides of the plate 86. A
knurled fastener 92 is mounted on each rod 90. In use, the base 76 is
inserted in the Jower end 72 of the mould 60, with the rods 90 locating in
the slots 74 as shown in Figure 2. The position of the base can be adjusted
within the limits imposed by the slots 74. This adjustment allows a variation
in the volume of the mould and hence the size and/or density of the final
packed bag. When the base 76 is in the desired position, the fasteners 92 are
tightened against the sides 68 of the mould, thereby to hold the base 76

securely in place.

In this embodiment, chute 62 is used to facilitate the insertion of the bag 64
in the mould 60, and to facilitate the filling of the bag once in the mould.
The chute 62 is in the form of a rectangular tube having dimensions slightly
smaller than the open top 70 of the mould 60. The chute has laterally
extending ears 94 which promote ease of handling of the chute. The lower

edge of the tube may be coated with a rubber compound at 96 to prevent

damage to the bag 64.
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In use, once the base 76 has been fastened in place, the bag 64 is inserted
over the chute 62 as shown in Figure 1. The chute 62 is then inserted into
the mould 60 via the open top 70 until the chute rests on the foam rubber
layer of the base 76. When the chute is in this position, the bag 64 is held
open adjacent to the sides of the mould 60, which ensures that the bag is
filled quickly and efficiently. The desired amount of foodstuff is poured into
the top of the chﬁtc 62, and the chute is withdrawn. The sections 78 of the
lid are pivoted to their closed positions, with the end of the bag 64
protruding above the lid sections. The lid sections are fastened in place by
means of the clips 82. A vacuum is then applied to the bag and the bag is
sealed as described in the complete specification of patent application

No. 94/4365.

Once the bag has been sealed, the clips 82 are released and the sections 78
of the lid are pivoted to their open position. The block shaped bag which has
resulted from the moulding process can then be removed from the mould and
packed side by side with similar block shaped bags in a box. This results in

efficient utilisation of the space available in the box.

AP/P/96 /00907
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REVISED CLAIMS

A method of packing a dry, ﬂowablé, particulate material includes the steps of:
providing a flexible bag having an opening;
placing the bag into a cavity of a mould through an open-top of the mounld:

holding edges of the bag in gripping formations provided on opposite sides of ¢
cavity;

introducing the particulate material into the bag through the opening;
closing lid sections of the mould across the open fop of the mould;

holding the opening of the bag in a gap defined between the closed lid sections,
as to present a substantially flat sezling surface;

creating a vacuum in the bag;

sealing the bag to close the opening while maintaining the vacuum in the bag; a

removing the bag from the mould.

A method according to clairn 1, wherein the substanrially flat sealing surface is present
generally in alignment with the edges of the bag held in the gripping formations.

A method according to claim 1, wherein the gripping formations are slits provided ¢
opposite Sides of the cavity.

AP/F/ 96700807
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A method according to claim 1, wherein the method includes the steps of:
inserting a chute into the opening of the bag; and

shaping the flexible bag around the chute against the side walls of the cavity of
mould.

A method according to claim 4, wherein the method includes the step of introducing
material into the bag through the chute.

A method according to claim 1, wherein the particulate material is a finely, particulate

granular material.

A method according to claim 1 including the step of producing a plurality of block-shag

bags, and packing the bags into a container suitably shaped to receive the bags.

A mould for use in vacuum packaging of a dry, flowable, particulate material in a flexii

bag, the mould comprising:
an open-topped box defining a cavity for receiving the bag;
a peripheral edge defining the open-top of the box;

gripping formations provided in the peripheral edges on opposite sides of the box it
which opposite edges of the bag are receivable; and

a lid in two sections, each section being moveable between a first position in whi
it is removed from the open top and a second position in which it lies, across the tc
the section in the second position defining a gap substantially in register with t
gripping formation, the gap being adapted to accommodate the bag in coliapsed for.

AP/P/96 /00907



10.

il.

12,

AP . 00729

-6-

2
A roould according to claim &, wherein the gripping formations are slits formed :in :
peripheral edge on opposite sides of the box.

A mould according to claim &, whefcin the box is block-shaped.
A mould according to claim 10, wherein the block has a rectangular shape.

A mould according to claim 8, wherein the lid sections are hinged to open top edges

opposite sides of the box and the slits are formed in the open top edges of the other tv
sides.

FISHER, CORMACK & BOTHA
Patent Agents for the Applicant
Dated this 15 day of December 1998

Sgd: D. Gilson
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