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@ Flexible intermediate bulk container.

@ A flexible intermediate bulk container is formed from a
fabric material and comprises four side walls connected
together along the side edges. Two opposed side walls are
folded inwardly along their longitudinal axes when the bag is
collapsed and lie between two opposed unfolded side walls.
The lower ends of the side walls are joined so that when the
container is filled the lower ends of the side walls form a
rectangular or square base for the container.
A method is described for forming such containers.
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This invention relates to containers for the
transport of material and more particularly to flexible
bags for the transportation for particulate material in
bulk such as powders, pellets, granules, flakes etc. The
invention further relates to a method for the fabrication
of such containers.

In recent years there has been an increasing use of
bulk containers made of fabric material which is sewn to
a suitable shape and provided with lifting loops which
may be engaged over the hoop of a crane or the forks of a
fork lift truck or similar vehicle. These containers are
designed to contain a substantial quantity of material,
for example in the range from 250kg to 4 tonnes. &
significant part of the cost of such containers, which
are known in the art as Flexible Intermediate Bulk
Containers (FIBC), is in the fabrication of the bag from
the woven fabric. Conventionally such containers are
square in cross section and are formed from an elongate
run of fabric which is cut into pieces of the designed
length which are then sewn up into the finished
container. These conventional FIBC containers have been
formed with a bottom portion constituted by a single
thickness of fabric, which is separate from, and must be
sewn to, at least two of the side walls, While this
arrangement uses the minimum amount of fabric it does
mean that the fabric must be cut before any sewing can
take place and that there is a substantial length of sewn
seams in each container.

The present inventor has invented a form of FIBC
container in which the bottom of the container is formed
by an overlapping of the side walls thereof. This
construction considerably reduces fabrication time while
offering a number of constructional advantages.

The present invention consists in a flexible
intermediate bulk container formed from a fabric material
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and comprising four side walls connected together along
their side edges, one pair of side walls being folded,
when the container is in a collapsed condition, along
their longitddinal axis and lylng between the other pair
of opposed side walls, the four side walls being joined
together at their lower end by a seam such that upon the
filling of the container the lower =nds of the side walls
form the base of the container.

The present invention further —onsists in a method
for the manufacture of a flexible intermediate bulk
container having four side walls from a fabric material,
comprising positioning between a first pair of lengths of
fabric adapted to form dpposed side walls of the
container a further pair of lengths of fabric adapted to
form the other pair of opposed side walls of the
container, each one of the further pair of lengths of
fabric being folded along its longi+tudinal axis and
having one of its free edges in juxtaposition with one
free edge of each of the first pai- of lengths of fabric,
connecting together such juxtaéosed free edges as are not
already connected together to form a collapsed tubular
member, severing the tubular member into discrete
segments of predetermined length and connecting together
the adjacent lengths of fabric at one end of each segment.

As used in this specification the term "fabric"™
means any woven or non-woven, cocated or uncoated, sheet
like material. .

FIBC containers are preferably of square
cross-section when filled and the containers according to
this invention are preferably so formed. It will be
apparent, however, that such containers could be
rectangular in cross-sectional shape ard such rectangular
FIBC containers are to be considered to fall within the
scope of this invention. It will be appreciated that if
an FIBC container according to this invention is to be of
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a square cross~sectional shape when filled the side walls
which are folded along their longitudinal axes
(hereinafter called the folded side walls) will abut
along their respective fold lines. This in turn means
that the seam at the bottom end of the container will
join at least four thicknesses of fabric along its full
length.

Where the unfolded side walls are wider than the
folded sides the folded sides will not abut against one
another along their longitudinal axes when the container
is in a collapsed condition. 1In this case the join
between the side wall will have a weakness where the join
changes from being of four fabric tnickness to being of
two fabric thickness. 1In this case it is highly
desirable to insert a filler to span the space between
the two folded side walls. The filler is preferably a
piece of fabric folded to be of doukle thickness. The
join can then incorporate the filler and be of four
fabric thickness along its whole length.

The containers according to the present invention
may be formed from four discrete lengths of fabric, each
of which forms one side wall of the container. In this
case it would be necessary to form four longitudinal
seams, one joining each pair of juxtaposed free edges of
the side walls. It is preferred, however, that the
container be formed from only two discrete lengths of
fabric each of which forms one of the planar side walls
of the container. It is then only necessary to form two
longitudinal seams to connect the side walls together, It
would also be within the ambit of tnis invention to form
the tubular member from which individual containers are
cut from a single width of fabric by a single
longitudinal seam, the tubular member being then folded
to the desired form prior to being severed. It would
also be possible to form the containers from a fabric
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woven in a tubular form provided gqusetting and cutting

are done as described above.

The connections between juxtaposed edges of fabric
may be formed by sewing, gluing, stapling, heat sealing
or any other suitable method. It s, however, preferred
that the seams be formed by sewing in a manner known per
se. If desired, the longitudinal or transverse seams may
be formed after folding'over the fabric to be seamed such
that the seam is formed through the thickness of the
doubled over fabric.

The containers according to tne present invention
are preferably formed with suitable lifting straps in a
manner well known in the art. Similarly the containers
may be made with a preformed filling opening or spout at
its upper end and a preformed discharge opening or spout
at its lower end. '

The containers according to tne present invention
may be made from any suitable fabric. It is preferred
that the fabric be a woven polypropylene which may be
coated if desired with an impervious plastics éoating.

It is particularly preferred that the fabric be
reinforced in zones to which the 1lifting straps are
connected. This reinforcement is most preferably formed
as described in Australian patent specification
32188/78. 1In another embodiment of the invention an
unreinforced fabric is used. In this embodiment a rope
may be formed arcund the upper end of the contalner with
the rope exposed at each of the four corners of the
container to form lifting loops.

The containers according to the present invention
have a number of substantial advantages over known FIBC
containers. The base being formed as a continuation of
the side walls of the container allows the containers to
be folded and stacked much more readily than is possible

with known containers having a séparate gewn in bottom.
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The side walls overlap in the region of the bottom of the
container when it is filled forming a triangular gusset
on either side of the filled container. This allows the
container to be gripped by a scissor mechanism on a fork
lift truck or the like. Opposed forks on the scissor
mechanism can be inserted into the gussets, the scissor
mechanism can be then raised up the tower of the fork
lift truck when it is in a backwardly inclined position,
The raised container can then be discharged by tilting
the tower forwardly causing the container to fall
forwardly pivoting about the forks of the scissor
mechanism. The contents of the container can be
discharged through the filling spout of the container
when it has been inverted as described above. 1If this
technique is used for moving and emptying the containers
the need for a separate discharge spout is removed and
the container may be formed without such a discharge
spout.

The method of manufacture of containers according to
this invention is best carried out using two discrete

-lengths of fabric. One length is preferably passed

through a creasing machine to fold the fabric in half
along its longitudinal axis and then to fold the top half
back on itself thus forming integra.ly one planar side
wall and one folded side wall., A further length of
fabric is simultaneously or seguentially folded in like
manner and the two folded lengths brought into
juxtaposition with the two folded side walls in side by
side abutting relationship between the twc opposed planar
side walls when square FIBC's are made. The so folded
fabric may be rolled up and stored prior to being sewn
together. This allows stocks of ro.led fabric to be held
ready for rapid production of containers of any length.
Desirably the side edges which are to be sewn
project slightly from the fold line along which the
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integrally formed planar and folded side walls are
joined. The folded material may be passed through
sﬁitable sewing machines to form the longitudinal SEamé
joining the side walls. The projection of the edges
reguiring to be sewn facilitates this procedure. If
desired, due to the construction of conventional sewing
machines, the folded fabric may be moved past a first
sewing machine to form a seam on one side of the folded
fabric and its direction of movement may then be reversed
around a suitable roller or the like and then be moved
past a second sewing machine to form a seam on the other
side of the folded fabric. Discrete lengths may alsoc be
cut prior to sewing.

If desired the fabric which has been sewn and folded
to form a tubular articlé may be stored or alternatively
it may be immediately severed into discrete lengths.

When severed one end of the length of tubular material is
seamed to form the container. At this stage tops,.
filling spouts lifting loops or ropes and the-like_méy be
added to the container.

The method according to this invention has distinct
advantages over prior art arrangements. The fact that
the longitudinal seams are formed prior to cutting of the
lengths of fabric substantially speeds their formation.
The absence of a separate base member which must be sewn
into the container also represents a substantial saving
in time.

Hereinafter given by way of examples is a preferred
embodiment of the present inventiorn described with
reference to the accompanying drawings in which:-

Fig 1 is a perspective view from one side of a

container according to this invention in an

essentially collapsed condition;

Fig 2 is a perspective view from underneath the

container of fig 1 in an expanded or filled
condition;
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Figs 3a, b and c show diagramatically stages in the
manufacture of a tubular article from which ,
containers according to this invention may be made,
“and; »

Fig 4 shows diagramatically an arrangement for the

manufacture of containers according to this |

invention.’ )

The intermediate bulk container 10 as shown in figs
1 and 2 is formed from two lengths 5f woven polypropylene
fabric 9 joined by a pair of longitudinal seams 11 and a
bottom seam 12.

The container 10 has four side walls. Two of the
side walls 13 are essentially planar when the container
is collapsed and two of the side walls 14 are folded
along their longltudlnal axes. Each piece of fabric 9 is
folded to form one planar side wall 13 and one folded
side wall 14. The side walls are joined together at

their lower ends eg. the bottom seam 12.

The container 10 1s ‘formed witn four lifting straps
15 each 'of which is sewn at one end onto a planar side
wall 13 and at the other end onto a folded side wall 14.

The container 10 is square in cross-section when
filled having nominal sides of lm x lm and a height of
l.6m. When in a collapsed condition the mid line of the
folded side walls 14 will abut or lie closely adjacent
one another,

When the container 10 is filled the lower ends of
the side walls 13 and 14 will form a base 16 of the
container. The lower ends of the side walls 13 form an
outer layer of the base 16 which while the corresponding
portions of the folded side walls 14 are folded back on
themselves to form triangular gussets 17 (shown in dotted
lines in fig 2).

The process of forming the tubular article from
which individual containers are formed is shown
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diagramatically in fig 3. 1In fig 22 two superposed
layers of fabric 9 are shown each zm wide. These are
passed through a creasing machine wnich folds each layer
of fabric about its mid line and then refolds one half
back upon itself as is shown in fig 3b., This material
may be rolled up upon itself into & stable roll for
further processing. The juxtaposed free edges project by
2.5cm from the adjacent edges of the fabric. Fig 3¢
shows this material after it has been sewn to form the
longitudinal seams 1l.

Pig 4 shows diagramatically arn arrangement for
sewing and cutting the rolled fabric of fig 3b and the
formation of the bottom seam 12 to form a container 10.
The roll of folded fabric 18 is fed past a first sewing
machine 18 to form one of the longitudinal seams 11. It
is then reversed in direction aroung roller. 20 and fed
past sewing machine 21 to form the other seam 11. After
passing around rollers 22 and 23 the fabric is cut into
discrete lengths by a cutter 24. The cut lengths are
sewn along their bottom edge to form seam 12 by sewing
machinge 25 and the lifting loops 1% are sewn to the
upper edges of the container.

Lanama
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SLAINS 0121266
1. A flexible intermediate bulk container formed from a
fabric material and comprising four side walls connected
together along their side edges, one pair of side walls
being folded, when the container is in a collapsed
condition, along their longitudinal axes and lying
between the other pair of opposed cide walls, the four
side walls being joined together at their lower end by &
seam such that upon the filling of the container the
lower ends of the side walls form the base of the
container.

2. A flexible intermediate bulk container as claimed in
Claim 1 in which the side walls which are folded abut
against one another along their longitudinal axes at .
least in the region of the join between the four side
walls.

3. A flexible intermediate bulk container as claimed in
Claim 1 in which the side walls which are folded do not.
abut along their longitudinal axes in the region of the.
join between the four side walls and a filler is
positioned in the space between the two folded side walls
and between the two unfolded side walls in the region of
the said join and which forms part of that join. '
4. A flexible intermediate bilk container as claimed in
Claim 1 in which the filler comprises two thicknesses of
the fabric material such that the jcin is of four
thicknesses along its whole length.

5. A flexible intermediate bulk container as claimed in
Claim 1 in which the container is formed from two pieces
of the fabric material joined longitudinally along two
diagonally opposite connections between the four side
walls by a sewn seam. |

6. A flexible intermediate bulk container as claimed in
claim 5 in which the seams between the two pieces of the
fabric material extend, when the container is in a

/1
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collapsed condition, laterally slightly beyond the
adjacent line of connections between two side walls of
the container, .

7. 2 flexible intermediate bulk container as claimed in
Claim 1 in which the fabric materizl is made of woven
polypropylene.

8. A method for the manufacture of a flexible
intermediate bulk container having four side walls from a
fabric material, comprising positiocning between a first
pair of lengths of fabric adapted to form opposed side
walls of the container a further pzir of lengths of
fabric adaptéd to form the other pair of opposed side
walls of the container, each one of the further pair of
lengths of fabric being folded along its longitudinal
axis and having one of its free edges in juxtaposition
with one free edge of each of the first pair of lengths
of fabric, connecting together suck juxtaposed free edges
as are not already connected together to form a collapsed
tubular member, severing the tubular member into discrete
segments of predetermined length and connecting together
the adjacent 1engthé of fabric at one end of each segment.
9. A method as claimed in Claim € in which the
container is formed from two pieces of the fabric
material each piece constituting ore folded side wall and
one unfolded side wall. '

10. A method as claimed in Claim 9 in which the free
side edges of each piece of fabric material projects
slightly beyond the adjacent connection between the
folded and unfolded side wall constituted by that piece
of fabric material,

11. A method as claimed in Claim ¢ or Claim 10 in which
the folded fabric is moved past a first sewing machine to
join the two pieces of fabric material on one side, the
direction of movement is reversed around a roller or 1like
support and the folded fabric is mcved past a second
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sewing machine to join the two pieces of fabric material
on the other side.

12, A method as claimed in any on. of Claims 8 to 1l in
which the free edges of the fabric material are joined
together prior to the tubular member being cut into
discrete lengths.

13. A method as claimed in any one of Claims 8 to 12 in
which the fabric material is joined by sewing.

14, A flexible intermediate bulk container made by a
method according to any one of Claims 8 to 13.
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