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(54) FLEXIBLE CONTAINER BAGS

(57) A flexible bulk container (10) comprising: a top wall (12), a bottom wall (14), and at least one sidewall (16a, 16b,
16¢, 16d), the top wall (12), the bottom wall (14) and the at least one sidewall (16a, 16b, 16¢c, 16d) defining an internal
space; an access portion (20) associated with the top wall (12) for accessing the internal space (18) through an open
end (22) of the access portion (20); and a position marker (40) located at a predetermined position on the access portion
(20) for detection by a detector (44) of a robotic system (46). A stack (65) of flexible bulk containers (10), the stack
comprising a plurality of flexible bulk containers (10), each flexible bulk container (10) having a folded form comprising
an upper fold edge (72), a lower fold edge (74) and two side fold edges (76), with the access portion (20) folded and
laying on an upper fold face (70) of the folded flexible bulk container (10), the position marker (40) on the access portion
(20) facing outwardly, each one of the flexible bulk container (10) of the stack (65) laying one on top of another.
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Description
FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to flexible con-
tainer bags, specifically but not exclusively to flexible con-
tainer bags for use with robotic systems.

BACKGROUND OF THE DISCLOSURE

[0002] Flexible container bags, such as those known
as "flexible intermediate bulk containers”, "bulk bags" or
"big bags", are used to store and transport bulk materials
which can be in any form such as powder, flakes or grains.
The flexible container bags typically have a body made
of a flexible fabric, such as a woven material, an access
portion on a top face for filling the flexible container bag
with the bulk material, a discharge portion on a bottom
face for emptying the bulk material from the flexible con-
tainer bag, and lifting straps allowing the lifting of the
flexible container bags. Different forms of lifting strap ex-
ist, suchas 1, 2 or 4 loops, and those known as stevedore
straps. The access portion can comprise a filling spout,
a skirt, a duffel top or an open top. The discharge portion
can comprise a discharge spout or a flat bottom.

[0003] Sizes and capacities of flexible container bags
can vary. A typical flexible container has a base surface
area of about 100x100 cm and a height of about 100-200
cm. Such a bag once filled will weigh about one tonne
(1000 kg) or more. Other sizes of bags can weigh be-
tween about 500 kg and about 2000 kg.

[0004] In a typical filling cycle, flexible container bags
are transported empty and folded to afilling site, unfolded
manually by operator(s), the filling spout of the flexible
container bag engaged manually by operator(s) with a
dispensing tube of a hopper containing the bulk material,
and the flexible container bag filled with the bulk material
through thefilling spout using, for example, a gravity feed.
Although the filling part of the flexible container bag can
be automated to some extent, the unfolding of the folded
flexible container bags and their engagement with the
hopper is a manual step in existing systems and is there-
fore a rate delimiting step in the entire filling cycle. Time
loss in the filling cycle can mean less flexible container
bags filled within a given time. Time savings during the
filling cycle can translate to cost savings.

[0005] Therefore, there is a need for flexible container
bags which overcome or reduce at least some of the
above-described problems.

SUMMARY OF THE DISCLOSURE

[0006] Itis an object of the present disclosure to amel-
iorate at least some of the inconveniences presentin the
prior art.

[0007] From one aspect, there is provided a flexible
bulk container comprising: a top wall, a bottom wall, and
at least one sidewall, the top wall, the bottom wall and
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the at least one sidewall defining an internal space; an
access portion associated with the top wall for accessing
the internal space through an open end of the access
portion; and a position marker located at a predetermined
position on the access portion for detection by a detector
of a robotic system. In certain embodiments, the top wall
has an opening and the internal space can be accessed
through the open end of the access portion and the open-
ing in the top wall.

[0008] In certain embodiments, the predetermined po-
sition of the position marker is an x, y coordinate relative
to at least one reference point on the access portion. In
certain embodiments, the predetermined position of the
position marker is a distance from at least one reference
point on the access portion in a certain direction. By po-
sition of the position marker is meant, in certain embod-
iments, the position of a part of the position marker such
as a corner, or an edge, or a central point, for example.
The atleast one reference point can be on, or along, one
or more of the open end of the access portion, a side
edge of the access portion, a longitudinal marker along
a longitudinal dimension of the access portion, an inter-
section of the open end and the side edge of the access
portion, and an intersection of the open end and the lon-
gitudinal marker of the access portion. The predeter-
mined position of the position marker can be a distance
from one or more of the open end of the access portion,
aside edge of the access portion when the access portion
is folded flat, a longitudinal marker along a longitudinal
dimension of the access portion, an intersection of the
open end of the access portion and the side edge of the
access portion, and an intersection of the open end of
the access portion and the longitudinal dimension of the
access portion. The position marker can be a visually
detectable mark, and can be positioned on an outer sur-
face of the access portion.

[0009] In certain embodiments, the flexible bulk con-
tainer further comprises an insert, which is removeably
insertable into the flexible bulk container, and which is
sized and shaped to position the access portion, or the
position marker, at a predetermined position (predeter-
mined access portion position or predetermined position
marker position, respectively) relative to at least one of
an upper fold edge, a lower fold edge or side fold edges
of the flexible bulk container, when the flexible bulk con-
tainer is empty and folded with the access portion laying
on an upper fold face of the folded flexible bulk container.
In certain embodiments, the insert comprises a head por-
tion, and a tail portion extending from the head portion
for spacing the access portion from the upper fold edge
of the folded flexible bulk container, the head portion hav-
ing an insert upper edge and the tail portion being sized
and shaped for engagement with the open end of the
access portion, and lateral spacer portions extending
from the head portion, one on either side of the tail portion,
for spacing the access portion from the side fold edges
of the folded flexible bulk container when the flexible bulk
container is empty and folded. A width of the insert may
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be the same or slightly smaller than the distance between
the side fold edges of the folded flexible bulk container,
and optionally wherein the insert has an upper edge
which is substantially perpendicular to one or more of the
tail portion side edges or insert side edges of the spacer
portions. In certain embodiments, the insert further com-
prises slots extending from the insert upper edge towards
the tail portion for receiving at least one folded portion of
the folded flexible bulk container.

[0010] Incertain embodiments, at least a portion of the
access portion on which the position marker is located
is formed from a fabric of sufficient stiffness to present a
substantially flat upwardly facing surface when the flex-
ible bulk container is empty and is folded. In certain em-
bodiments, the fabric has a weight of between about 70
to about 200 g/m2, about 70 to about 240 g/m2, about 70
to about 230 g/mZ2, about 70 to about 220 g/m2, about 70
to about 210 g/m2, about 75 to about 240 g/m2, about 75
to about 230 g/m2, about 75 to about 220 g/m2, about 75
to about 210 g/m2, 75 to about 190 g/m2, about 75 to
about 180 g/m2, about 75 to about 170 g/mZ2, about 75
to about 160 g/m2, about 75 to about 150 g/m2, about 75
to about 140 g/m2, about 75 to about 135 g/m2, about 75
to about 130 g/m2, about 100 to about 150 g/m2, about
110 to about 140 g/m2, or about 135 g/m2. In certain
embodiments, at least a portion of the access portion on
which the position marker is located is laminated.
[0011] In certain embodiments, the access portion is
a filling spout extending from the top wall. The position
marker can be a visual mark having aformat recognisable
by the detector, and can be positioned on an outer sur-
face of the filling spout. The at least one reference point
can be on one or more of the open end of the filling spout,
aside edge of thefilling spout, alongitudinal marker along
a longitudinal dimension of the filling spout, an intersec-
tion of the open end of the filling spout and the side edge
of the filling spout, and an intersection of the open end
of the filling spout and the longitudinal dimension of the
filling spout, the x, y coordinate indicating a distance from
the at least one reference point. The predetermined po-
sition of the position marker can be a distance from one
or more of the open end of the filling spout, a side edge
of the filling spout when the filling spout is folded, a lon-
gitudinal marker along the longitudinal dimension of the
filling spout, an intersection of the open end of the filling
spout and the side edge of the filling spout, and an inter-
section of the open end of the filling spout and the longi-
tudinal dimension of the filling spout. In certain embodi-
ments, the longitudinal marker is a stitch mark along the
longitudinal dimension of the folded filling spout, the stitch
mark having a different colour than the outer surface of
the filling spout. In certain embodiments, the stitch mark
has a contrasting colour to that of the filling spout.
[0012] In certain embodiments, the predetermined po-
sition of the position marker is a predefined distance from
the open end of the filling spout, in a direction from the
open end towards a base of the filling spout, and an equi-
distant distance from oppositely facing side edges of an
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exposed face of the filling spout when the filling spout is
folded and laid flat against an upper fold face of the flex-
ible bulk container. The filling spout can be folded from
its base.

[0013] In certain embodiments, the visual mark has a
contrasting colour to that of the outer surface of the filling
spout. The visual mark can be a black strip. The visual
mark can be attached to or formed on the outer surface
of the filling spout. The visual mark can be any other
colour. The black strip can be attached to the filling spout
by stitching. The black strip can be positioned with its
longitudinal axis substantially perpendicular to the longi-
tudinal axis of the filling spout. The position marker can
help to position a robotic arm of a robotic system to grip
a folded flexible bulk container at the filling spout only.
In these embodiments, the position marker functions as
areference point for the robotic arm, which can be made
to move predetermined distances and directions from the
reference point.

[0014] Incertain embodiments, atleast a portion of the
filling spout on which the position marker is located is
formed from a fabric of sufficient stiffness to present a
substantially flat upwardly facing surface when the flex-
ible bulk container is empty and is folded. By upwardly
facing surface is meant the surface which is exposed
when the flexible bulk container is empty and is folded.
In one embodiment, substantially the entire filling spout
is formed from a fabric of sufficient stiffness to present a
substantially flat upwardly facing surface when the flex-
ible bulk container is empty and is folded.

[0015] In certain embodiments, the fabric has a weight
of between about 70 to about 200 g/m2, about 70 to about
240 g/mZ2, about 75 to about 240 g/m2, about 75 to about
230 g/m2, about 75 to about 220 g/m2, about 75 to about
210 g/m?2, 75 to about 190 g/mZ2, about 75 to about 180
g/m2, about 75 to about 170 g/m2, about 75 to about 160
g/mZ2, about 75 to about 150 g/m2, about 75 to about 140
g/mZ2, about 75 to about 135 g/m2, about 75 to about 130
g/mZ2, about 100 to about 150 g/m2, about 110 to about
140 g/m2, or about 135 g/m2. The fabric can be made of
a woven material such as woven polypropylene.

[0016] In certain embodiments, the at least a portion
of the filling spout on which the position marker is located
is laminated. In one embodiment, substantially the entire
filling spout is laminated. The entire access portion may
be laminated, with at least one layer of a polymer such
as polyethylene. The lamination may have a weight of
30 g/mZ2. In certain embodiments, the access portion is
made of a polypropylene fabric having a weight of 135
g/m2 and having a polyethylene lamination of 30 g/m2.
In certain embodiments, the combination of at least two
of the weight of the access portion, the weight of the
lamination combination and the insert, provides a stiff-
ness to the access portion which is sufficient to maintain
a degree of flatness to the position marker for detection
by a robotic system.

[0017] In certain embodiments, the tail portion of the
insertis sized and shaped for insertion into the open end
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of the access portion (filling spout). The tail portion can
have a width, defined by a distance between two tail por-
tion side edges, sufficient to allow it to be received in the
filling spout and wide enough to maintain atleast a portion
of the filling spout substantially flat when the filling spout
is folded, when the tail portion is received in the filling
spout when the flexible bulk container is empty and fold-
ed. In certain embodiments, the lateral spacer portions
of the insert are sized and shaped to position the folded
filling spout substantially centrally between the two side
fold edges of the folded flexible bulk container. In certain
embodiments, a width of the insert is the same or slightly
smaller than the distance between the side fold edges of
the folded flexible bulk container. The insert may have
an upper edge which is substantially perpendicular to
one or more of the tail side edges or insert side edges of
the spacer portions. The insert may have an upper edge
which is substantially perpendicular to a longitudinal axis
of one or more of the tail portion or the lateral spacer
portion.

[0018] In certain embodiments, the insert further com-
prises slots extending from the insert upper edge towards
the tail portion for receiving at least one folded portion of
the folded flexible bulk container. In certain embodi-
ments, the insert has holes defined in the head portion.
In certain embodiments, the insert has a flap on each
lateral spacing portion for engagement with at least one
folded portion of the folded flexible bulk container.
[0019] From anotheraspect, thereis provided aflexible
bulk container comprising: a top wall, a bottom wall, and
at least one sidewall, the top wall, bottom wall and the at
least one sidewall defining an internal space; a filling
spout extending from the top wall and having one open
end in fluid communication with an opening in the top
wall for accessing the internal space through the filling
spout, and a position marker detectable by a detector of
a robotic system, the position marker being located at a
predetermined distance from the open end of the filling
spout.

[0020] From yet another aspect, there is provided a
flexible bulk container comprising: a top wall, a bottom
wall, and at least one sidewall, the top wall, bottom wall
and the at least one sidewall defining an internal space;
a filling spout extending from the top wall and having one
open end in fluid communication with an opening in the
top wall for accessing the internal space through the filling
spout, and a position marker on an outer surface of the
filling spout, the position marker being located on an up-
wardly facing folded surface of the filling spout when the
flexible bulk container is folded, the position marker being
detectable by a detector of a robotic system. In certain
embodiments, the predetermined position of the position
marker is a predefined distance from the open end of the
filling spout, in a direction from the open end towards a
base of the filling spout, and equidistant from oppositely
facing side edges of the filling spout when the filling spout
is folded and laid flat against an upper fold face of the
flexible bulk container.
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[0021] In certain embodiments, the flexible bulk con-
tainer comprises a removeable insert which is sized and
shaped to position the filling spout, or the position marker,
at a predetermined position relative to at least one of an
upper fold edge, a lower fold edge or side fold edges of
a folded form of the flexible bulk container, the folded
form comprising the flexible bulk container folded whilst
empty with the filling spout laying on an upper fold face
of the folded flexible bulk container.

[0022] In certain embodiments, the insert comprises a
head portion having an insert upper edge, a tail portion
extending fromthe head portion for insertion into the open
end of the filling spout, and lateral spacer portions ex-
tending from the head portion, one on either side of the
tail portion.

[0023] From another aspect, there is provided a stack
of flexible bulk containers, the stack comprising a plurality
of flexible bulk containers, in accordance with any of the
above-described embodiments, each flexible bulk con-
tainer having a folded form comprising an upper fold
edge, a lower fold edge and two side fold edges, with the
access portion folded and laying on an upper fold face
of the folded flexible bulk container. The access portion
may be a filling spout. The access portion may have a
substantially cylindrical form and is folded flat along a
longitudinal axis. In certain embodiments, the position
marker on the access portion faces outwardly. Each one
of the flexible bulk containers of the stack has a lower
fold face and the flexible bulk containers of the stack can
be stacked such that the lower fold face of one flexible
bulk container lies against an upper fold face of an adja-
cent flexible bulk container. Each flexible bulk container
of the stack includes an insert, according to any of the
embodiments described herein, the tail portion of the in-
sert extending into the open end of the filling spout, at
least a portion of the head portion of the insert extending
from the upper fold edge, and the lateral spacer portions
lying on either side of the filling spout on the upper fold
face of the folded flexible bulk container. In certain em-
bodiments, folded flexible bulk containers are assembled
to form the stack such that the stack is substantially
cuboid in shape.

[0024] In certain embodiments, the flexible bulk con-
tainers are stacked in a head-to-tail configuration. In this
regard, the upper fold face of each one of the flexible
bulk container of the stack may be oriented at approxi-
mately 180° relative to an adjacent one of the flexible
bulk container of the stack. In other words, the stack of
flexible bulk containers can comprise one folded flexible
bulk container layered on top of another folded flexible
bulk container, the upper fold face of each of the folded
flexible bulk containers facing in the same direction (e.g.
upwardly). Expressed in a different way, the stack can
comprise a first folded flexible bulk container having a
firstorientation, and stacked on top of an adjacent second
folded flexible bulk container having a second orientation,
the first and second orientations being substantially 180°
to each other.
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[0025] In certain embodiments, the stack further com-
prises a pallet on which the plurality of flexible bulk con-
tainers are stacked. The stack may further comprise inner
strap(s) around the plurality of flexible bulk containers.
The inner strap(s) may contribute to maintaining the plu-
rality of flexible bulk containers in a compressed form. In
certain embodiments, the stack comprises a rack posi-
tioned over an upper-most folded flexible bulk container.
Outer strap(s) may connect the rack to the pallet. The
rack may comprise guides extending across a top surface
of the rack for receiving a portion of the outer strap(s),
which may help to retain the position of the outer strap(s).
The guides may comprise a pair of parallel rails. In certain
embodiments, the stack comprises one or more of alower
cover extending from the pallet upwardly (from a lower-
most folded flexible bulk container of the stack to the
uppermost folded flexible bulk container of the stack),
and an upper cover extending from the uppermost folded
flexible bulk container of the stack downwardly. The up-
per cover may be positioned beneath the rack. The outer
strap(s) may extend over the one or more of the lower
cover and the upper cover.

[0026] From anotheraspect, thereis provided aninsert
for use with a flexible bulk container, the insert compris-
ing: a head portion and a tail portion extending therefrom,
the head portion having an insert upper edge and the tail
portion being sized and shaped for engagement with an
open end of a filling spout, and lateral spacer portions
extending from the head portion, one on either side of
the tail portion. The tail portion has a width, defined by a
distance between two tail portion side edges, sufficient
to allow it to be received in the filling spout and wide
enough to maintain at least a portion of the filling spout
substantially flat, when the tail portion is received in the
filling spout when the flexible bulk container is empty and
folded. The lateral spacer portions can be sized and
shaped to position the folded filling spout substantially
centrally between two side fold edges of the folded flex-
ible bulk container. In certain embodiments, a width of
the insert is the same or slightly smaller than the distance
between the side fold edges of the folded flexible bulk
container. The insert has an upper edge which can be
substantially perpendicular to a longitudinal axis of one
or both of the tail portion or the lateral spacer portions.
[0027] In certain embodiments, the insert further com-
prises slots extending from the insert upper edge towards
the tail portion for receiving at least one folded portion of
the folded flexible bulk container. This embodiment of
insert can be used with flexible bulk containers having a
length which when folded in half exceeds a dimension of
a pallet on which the folded flexible bulk container will be
stored.

[0028] In certain embodiments, the insert has holes
defined in the head portion. In certain embodiments, the
insert has a flap on each lateral spacing portion for en-
gagement with at least one folded portion of the folded
flexible bulk container.

[0029] Fromafurtheraspect, thereis provided afolded
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flexible bulk container, according to any of the embodi-
ments described herein, the folded flexible bulk container
comprising an upper fold face, an upperfold edge, alower
fold edge and a side fold edges, wherein the filling spout
is folded along a longitudinal length and laid against the
upper fold edge. In certain embodiments, a fold of the
filling spout is substantially parallel to the longitudinal
marker of the filling spout. In certain embodiments, the
position marker of the folding spout is upwardly facing
when the filling spout is folded onto the upper fold face.
In certain embodiments, the folded flexible bulk container
includes the insert with the tail portion extending into the
filling spout, and the head portion protruding from the
filling spout outer edge.

[0030] From a further aspect, there is provided a ro-
botic system for unpacking of a stack of folded flexible
bulk containers, according to any of the embodiments
described herein, the robotic system comprising a detec-
tor for detecting a position of the position marker of an
uppermost folded flexible bulk container of the stack of
folded flexible bulk containers, a processor in communi-
cation with the detector for controlling a first robotic arm
for gripping the uppermost folded flexible bulk container
of the stack, and a second robotic arm for gripping and
removing the insert of the uppermost folded flexible bulk
container of the stack. In certain embodiments, the proc-
essor is arranged to store instructions on how to move
the first and second robotic arms relative to the detected
position marker. The robotic system is arranged to en-
gage the unpacked uppermost flexible bulk container
with a filling system, such as a hopper.

[0031] From a yet further aspect, there is provided a
method for unpacking a stack of folded flexible bulk con-
tainers, according to any of the embodiments described
herein, the method comprising providing a stack of folded
flexible bulk containers, detecting a position of the posi-
tion marker of an uppermost folded flexible bulk container
of the stack of folded flexible bulk containers, and pro-
viding the position to a processor in communication with
the detector, the processor controlling a first robotic arm
for gripping the uppermost folded flexible bulk container
of the stack at the filling spout and lifting the uppermost
folded flexible bulk container away from the stack, and a
second robotic arm for gripping and removing the insert
of the uppermost folded flexible bulk container of the
stack. In certain embodiments, the first robotic arm is
arranged to grip the filling spout at a position which is
spaced from the position marker towards the base of the
filling spout. In certain embodiments, the first robotic arm
grips the filling spout clear of the insert, so that the insert
is not gripped. This can help with the removal of the insert
by the second robotic arm.

[0032] By means of certain aspects and embodiments,
an automated unpacking of flexible bulk containers is pro-
vided. By means of certain aspects and embodiments of
the present disclosure, an automated attachment of flex-
ible bulk containers to hoppers for filling is provided. Au-
tomation of atleast the unpacking of the flexible container
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bags and their attachment to a hopper can provide time
savings, enabling more flexible container bags to be un-
packed from a stack of flexible container bags for attach-
mentto a hopper, when compared with a manual method.
This can therefore translate to costs savings. The auto-
mation of the unpacking according to certain embodi-
ments of the present disclosure can also limit the expo-
sure of human workers to certain dangers and work-re-
lated injuries.

[0033] From a yet further aspect, there is provided a
computer program comprising instructions for causing
the robotic system to grip and unpack the uppermost fold-
ed flexible bulk container of the stack, according to any
of the embodiments as described above.

[0034] It must be noted that, as used in this specifica-
tion and the appended claims, the singular form "a", "an"
and "the" include pluralreferents unless the context clear-
ly dictates otherwise.

[0035] As used herein, the term "about" in the context
of a given value or range refers to a value or range that
is within 20%, preferably within 10%, and more preferably
within 5% of the given value or range.

[0036] As used herein, the term "and/or" is to be taken
as specific disclosure of each of the two specified fea-
tures or components with or without the other. For exam-
ple "A and/or B" is to be taken as specific disclosure of
each of (i) A, (ii) B and (iii) A and B, just as if each is set
out individually herein.

BRIEF DESCRIPTION OF DRAWINGS

[0037] Further aspects and advantages of the present
invention will become better understood with reference
to the description in association with the following in
which:

Figure 1A is a perspective view of flexible container
bag, in an unfolded state, when viewed from a front
end, according to an embodiment of the present dis-
closure;

Figure 1B is a perspective view of the flexible con-
tainer bag of 1A when viewed from a back end, ac-
cording to an embodiment of the present disclosure;

Figure 2A is the flexible container bag of Figure 1A,
in a folded state, and when viewed from an upper
fold face of the folded flexible container bag, accord-
ing to an embodiment of the present disclosure;

Figure 2B is the folded flexible container bag of Fig-
ure 2A when viewed from an upper fold end of the
folded flexible container bag, according to an em-
bodiment of the present disclosure;

Figure 3 is the folded flexible container bag of Figure
2Aincluding an insert, according to an embodiment
of the present disclosure;
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Figures 4A, 4B, and 4C illustrate different embodi-
ments of the insert of Figure 3;

Figure 5 illustrates a plurality of the folded container
bags of Figure 3 including the respective inserts,
stacked on a pallet, according to an embodiment of
the present disclosure;

Figure 6 illustrates a robotic system for automated
unfolding of the flexible container bag of Figure 3,
according to an embodiment of the present disclo-
sure; and

Figure 7 illustrates the unfolded flexible container
bag of Figure 6 engaged with a filling tube of a hop-
per.

DETAILED DESCRIPTION

[0038] The present disclosure is not limited in its ap-
plication to the details of construction and the arrange-
ment of components set forth in the following description
or illustrated in the drawings. The disclosure is capable
of other embodiments and of being practiced or of being
carried out in various ways. Also, the phraseology and
terminology used herein is for the purpose of description
and should not be regarded as limiting. The use of "in-
cluding", "comprising", or "having", "containing", "involv-
ing" and variations thereof herein, is meantto encompass
the items listed thereafteras well as, optionally, additional
items. In the following description, the same numerical
references refer to similar elements.

[0039] Broadly, there is provided a flexible bulk con-
tainer which is suitable for automated unfolding. Specif-
ically, the flexible bulk container detection is suitable for
handling by a robotic system whilst in a folded state on
a stack of flexible bulk containers. In the embodiment
described below, the robotic system is arranged to lift or
unpack an uppermost flexible bulk container from the
stack of folded bulk containers, for engagement with a
filling system for filling the flexible bulk container with bulk
material.

[0040] Referring initially to Figure 1, according to one
embodiment, there is provided a flexible bulk container
10 having a top wall 12, a bottom wall 14, and sidewalls
16a, 16b, 16c and 16d defining a generally cuboidal-
shaped body. The top wall 12, bottom wall 14 and the
sidewalls 16a, 16b, 16¢, and 16d define aninternal space
18. The top wall 12 has an access portion 20 associated
therewith, in the form of a filling spout 20. The internal
space 18 can be accessed through an open end 22 of
the filling spout 20 and a top wall opening 24 defined in
the top wall 12. A tie 25 is provided in conventional man-
ner to close the filling spout 20. The bottom wall 14 has
a discharge spout 26 extending from the bottom wall 14
and through which bulk material (not shown) stored in
the flexible bulk container 10 can be discharged through
an opening 27 in the bottom wall 14 and an open end 28
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of the discharge spout 26. In alternative embodiments,
the flexible bulk container 10 has a cylindrical shaped
body and a single cylindrical side wall instead of the side
walls 16a, 16b, 16¢c and 16d. In other alternative embod-
iments, the discharge spout 26 is omitted. In other em-
bodiments, a closure mechanism different than those il-
lustrated for the filling spout 20 and/or the discharge
spout 26 is provided.

[0041] Two lifting loops 30a, 30b are provided extend-
ing from the top wall 12 of the flexible bulk container 10.
One lifting loop 30a extends between adjacent corners
12a, 12b of the top wall 12 along a front end 32 of the
flexible bulk container 10. The other lifting loop 30b ex-
tends between adjacent corners 12c, 12d of the top wall
12 along a back end 34 of the flexible bulk container 10.
As can be seen in Figures 1A and 1B, an end portion 36
of each of the lifting loops 30a, 30b are attached to, or
integral with, the side walls 16a, 16b, 16¢ and 16d, re-
spectively. A handle portion 38, between two end por-
tions 36, of each of the lifting loops 30a, 30b extend from
the side walls 16a, 16b, 16¢c and 16d and are of equal
length. In this embodiment, the handle portion 38 of each
lifting loop is 115 cm. These types of lifting loops are
typically referred to as 'Stevedore straps’. In other em-
bodiments, the lifting loops 30a, 30b can be of any other
suitable length. In other embodiments, the lifting loops
30a, 30b can be of any other configuration such as four
separate loops extending from each of the corners 12a,
12b, 12c, and 12d, a single diagonal loop, or any other
number or configuration of loop or strap.

[0042] The filling spout 20 has a generally cylindrical
form and includes a position marker 40 located at a pre-
determined position on an outer surface 42 of the filling
spout 20. As illustrated in Figure 1A and Figure 1B, the
position marker is on the back end 34 of the flexible bulk
container 10. The position marker 40 is arranged to be
detectable by a detector 44 of a robotic system 46 at a
filling site (Figure 6). In this embodiment, the detector 44
is an optic eye, or any other detection system, connect-
able to a processor 48 whichis arranged to control robotic
arms 50, 52 (also referred to as first robotic arm 50, and
second robotic arm 52).

[0043] The position marker 40 is a machine detectable
mark. In this embodiment, the position marker 40 is vis-
ually detectable by the detector 44 of the robotic system
46 for automated unpacking and filling. The position
marker 40 is a strip having a colour (black) which is in
contrast to the outer surface 42 (white) of the filling spout
20. Other contrasting colour combinations are possible.
The position marker 40 is a separate piece of material
which is attached to the outer surface 42 of the filling
spout 20 by stitching. In this embodiment, the position
marker 40 is a rectangular piece of material made of poly-
propylene, but can be made of any other suitable mate-
rial. In other embodiments, the position marker 40 is at-
tached to the filling spout 20 in any other way such as by
laminating, gluing, heat bonding, painting, dyeing or by
using attachment means such as rivets, staples, bolts
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etc. In other embodiments, the position marker 40 is
formed integrally with the filling spout 20.

[0044] In other embodiments, the visually detectable
position marker 40 has a different shape or colour than
the rectangular shape shown in Figures 1-3 and 6, such
as square, triangular, circular, or comprises a patterned
configuration such as a bar code, or the like. In other
embodiments, the position marker 40 is a mark which is
detectable by another electromagnetic signal detector,
such as radio signal detector, an infrared detector, x-ray
detector, or the like. In other embodiments, the position
marker 40 is an active tag and has a transmitter to emit
signals. In other embodiments, the position marker 40 is
a passive tag and is arranged to reflect signals to the
detector 44. In one embodiment, the position marker 40
is a RFID tag.

[0045] The predetermined position of the position
marker 40 on the outer surface 42 of the filling spout 20
is a distance from two reference points on the filling spout
20, as an x, y coordinate for example. In this respect, the
filling spout 20 has a substantially cylindrical body 50
having an outer edge 54 defining the open end 22. The
filling spout is 20 is tapered towards a base 56 of the
filling spout 20. The y coordinate is a predetermined dis-
tance from the filling spout outer edge 54 in a direction
towards the base 56 of the filling spout 20. A longitudinal
marker 58, extending in a direction along the length of
the filling spout 20 from the filling spout outer edge 54
towards the base 56, represents another reference point.
The x coordinate is a predetermined distance from the
longitudinal marker 58 in a radial direction around the
cylindrical body of the filling spout 20. The longitudinal
marker 58 is a stitch line. In this embodiment, the cylin-
drical form of the body is created by folding a rectangular
blank of material on itself and stitching along the stitch
line. The stitch line has a contrasting colour to that of the
outer surface 42 of thefilling spout 20. The predetermined
position also defines an orientation of the position marker
40, such as the position marker being aligned along its
length with the filling spout outer edge 54. In this embod-
iment, the distance "y" from the filling spout outer edge
54 to the position marker is about 13 to about 16 cm. In
other words, an upper edge 60 of the position marker 40
is positioned about 13 to about 16 cm from the filling
spout outer edge 54. In this embodiment, the position
marker 40 is 5x40 cm, although other shapes and dimen-
sions of the position marker 40 are possible.

[0046] The longitudinal marker 58 also assists in posi-
tioning of the filling spout 20 relative to the top wall 12,
when forming the flexible bulk container 10, as well as
helping with the positioning of the filling spout 20 during
folding of the flexible bulk container 10. In this respect,
the filling spout 20 is positioned substantially centrally on
the top wall 12 when folded. The flexible bulk container
10 is formed such that a distance from the longitudinal
marker 58 to an upper edge 61 of the top wall 12 is equi-
distant to a distance from the longitudinal marker 58 to
a lower edge 63 of the top wall 12. In this embodiment,
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the distance is about 55 cm. In other embodiments, the
predetermined position of the position marker 40 can be
defined in any other way, for example, as a distance from
one or more reference points on the filling spout 20 or on
the flexible bulk container 10. In one embodiment, the
reference pointis an intersection of the longitudinal mark-
er 58 and the outer edge 54, and the predetermined po-
sition is a distance from the reference point, which can
be an x, y distance.

[0047] The discharge spout 26 of the flexible bulk con-
tainer 10 has a conventional form, and can be closed and
opened using a closing system 64 comprising conven-
tional means such as flaps and ties, as known to persons
skilled in the art, and so will not be described further.
[0048] The flexible bulk container 10 is made from a
material having mechanical properties which allow the
folding of the flexible bulk container 10, and strong
enough to store and lift material such as grain. In this
embodiment, the flexible bulk container 10 is made from
a woven polypropylene, using for example a Sulzer
weave. Alternatively, the flexible bulk container 10 can
be made from any other material suited for the intended
end use of the flexible bulk container 10, or from any
other weave such as flat weave/ flat fabric, or circular
weave/ circular fabric.

[0049] Flexible bulk containers are typically provided
to filling sites as a stack 65 of folded flexible bulk con-
tainers 10, positioned one on top of another, on a pallet
66 (Figure 5). Unlike in systems of the prior art, in the
present disclosure, embodiments of the present flexible
bulk container 10, such as described above, and its man-
ner of folding, in certain embodiments, allows a robotic
system, such as the robotic system 46, to automatically
unpack the uppermost folded flexible bulk container 10
in the stack 65 of folded flexible bulk containers 10 and
position them for engagement with a filling hose 67 of a
hopper 69 (Figure 7) for filling with the bulk material. In
certain embodiments, the flexible bulk container 10 al-
lows for automatic unpacking of a stack 65 of flexible bulk
containers 10 using the robotic system 46.

[0050] Detection of the location of the position marker
40 on the flexible bulk container 10 provides information
to the robotic system 46 to allow accurate positioning of
the robotic arms 50, 52 for lifting the flexible bulk con-
tainer 10 from the stack 65 of flexible bulk containers 10.
In this respect, the flexible bulk container 10 is arranged
to be folded in such a way as to lay flat the filling spout
20 on the side wall 16a of the flexible bulk container 10
when the flexible bulk container is empty 10 and folded.
The filling spout 20 and position marker 40 are arranged
to present a substantially flat upwardly facing outer sur-
face 42 in order to minimise or eliminate the distortion of
the visual appearance of the position marker 40. It will
be appreciated that creases or folds of the position mark-
er 40 or the outer surface 42 of the filling spout 20 to
which the position marker is attached 40 may hinder the
accurate positioning of the robotic arms 50, 52 due to an
inaccurate detection of the location of the position marker
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40 by the detector 44.

[0051] In this respect, the filling spout 20 comprises a
material having a sufficient stiffness to present a sub-
stantially flat upwardly facing outer surface 42 when the
flexible bulk container 10 is empty and is folded. In this
embodiment, this is achieved through a combination of
fabric weight and lamination. The inventors have found
that by forming the filling spout 20 from a material having
a higher stiffness than the conventional 70 g/m2, and by
laminating, it is possible to minimise or eliminate creases
orwrinklesin the position marker 40, and/or the surround-
ing material of the filling spout 20, whilst balancing this
functionality with production costs (the thicker the mate-
rial used, the higher cost per unit of flexible bulk contain-
er).

[0052] The weight of the fabric of the filling spout 20 is
more than the weight of the fabric of the discharge spout
26. The weight of the fabric of the filling spout 20 is less
than the weight of the fabric of the side walls 16a, 16b,
16¢ and 16d, and the bottom wall 14 of the flexible bulk
container 10. In this embodiment, the weight of the fabric
of the discharge spout 26 is 70 g/m2, and the weight of
the fabric of the side walls 16a, 16b, 16c and 16d of the
flexible bulk container is 200 g/m2. The weight of the fab-
ric of the filling spout 20 is between about 70 to about
200 g/mZ2, about 70 to about 240 g/m2, about 75 to about
240 g/mZ2, about 75 to about 230 g/m2, about 75 to about
220 g/m2, about 75 to about 210 g/m2, about 75 to about
190 g/mZ2, about 75 to about 180 g/m2, about 75 to about
170 g/mZ2, about 75 to about 160 g/m2, about 75 to about
150 g/mZ2, about 75 to about 140 g/m2, about 75 to about
135 g/m2, about 75 to about 130 g/m2, about 100 to about
150 g/m2, about 110 to about 140 g/m2. Specifically, in
this embodiment, the weight of the fabric of the filling
spout 20 is about 135 g/m2. The top wall has a weight of
about 70 g/m2,

[0053] Thelaminationis alayer of transparent material
on the outer surface of the filling spout 20. In this embod-
iment, the lamination is a polyethylene layer. In other
embodiments, other suitable materials can be used as
the laminate. The weight of the lamination is about 30
g/m2,

[0054] Pockets 68 (Figures 1A and 1B) are provided
on two oppositely facing side walls 16a, 16¢ of the flexible
bulk container 10 for housing labels or documentation.
The pockets 68 are polypropylene sheets which are lam-
inated on an outer surface and attached to the respective
side wall 16a, 16¢ by stitching. When viewed from the
front end 32 (Figure 1A), one of the pockets 68 is posi-
tioned on the side wall 16a at the front end 32 of the
flexible bulk container 10, and the other pocket 68 is po-
sitioned on the side wall 16¢ at the back end 34 of the
flexible bulk container 10. The pockets 68 are both posi-
tioned to one side of the filling spout 20. As seen in Figure
1B, the pockets are positioned on the left side of the lon-
gitudinal marker 58 side of the filling spout 20 and the tie
25. This configuration can provide ease of folding, as will
be described below. In other embodiments, the flexible
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bulk container 10 includes only one pocket 68 or no pock-
ets. The pockets can be made of any other material.
[0055] Referring now to Figures 2A, 2B and 3, in which
the flexible bulk container 10 of Figure 1 is illustrated in
a folded state. The folded flexible bulk container 10 has
an upper fold face 70, an upper fold edge 72, a lower fold
edge 74 and two oppositely facing side fold edges 76.
The flexible bulk container 10 is folded such that the filling
spout 20 is folded flat on the upper fold face 70 with the
position marker 40 facing upwardly. The flexible bulk con-
tainer 10 is folded such that the side wall 16a becomes
the upperfold face 70 in the folded flexible bulk container
10. In other words, the filling spout 20 is folded from the
filling spout base 24 towards the bottom wall 14 and laid
flat against the side wall 16a such that the longitudinal
marker 58 extends along a filling spout side edge 78. The
lifting loops 30a, 30b are positioned one above the folded
filling spout 20, and one beneath the folded filling spout
20. As best seen in Figure 2B showing the folded flexible
bulk container 10 when viewed from an upper fold end,
the side wall 16a lies against the side wall 16¢, with the
side walls 16b, 16d and the bottom wall 14, folded in-
wardly and sandwiched between side walls 16a and 16c.
[0056] The flexible bulk container 10 is folded so that
the upper fold face 70 is dimensioned to fit onto the pallet
66, or have folded dimensions less than a surface area
of the pallet (Figure 5). In this embodiment, a standard
pallet size is about 100 x 120 cm, and so the upper and
lower fold edges 72, 74 and side fold edges 76 are about
116 to about 120 cm and about 96 to about 100 cm, or
about 118 cm and 98 cm, respectively. The folded flexible
bulk containers 10 are stacked, one on top of one anoth-
er, with the upper fold face 70 and the position marker
40 facing upwardly on the pallet 66. In order to achieve
a more efficient stacking, each folded flexible bulk con-
tainer 10in the stack 65 is oriented at approximately 180°
relative to an adjacent folded flexible bulk container 10
in the stack 65, i.e. a folded flexible bulk container imme-
diately above or below the flexible bulk container 10.
Each one of the flexible bulk containers 10 of the stack
65 has a lower fold face and the flexible bulk containers
10 of the stack 65 are stacked such that the lower fold
face of one flexible bulk container 10 lies against the up-
per fold face 70 of an adjacent flexible bulk container 10.
In alternative embodiments, each folded flexible bulk
container 10 in the stack 65 is oriented at approximately
90°, instead of 180 °, relative to an adjacent folded flexible
bulk container 10 in the stack 65.

[0057] Forthe accurate positioning of the robotic arms
50, 52 on the uppermost folded flexible bulk container 10
of the stack 65, in certain embodiments, it is desired for
the position marker 40 to be consistently positioned with
respect to the side fold edges 76 and the upper fold edge
72, and to maintain this position during stacking of the
folded flexible bulk containers 10. In this respect aninsert
80 is provided (Figures 3, 4 and 6) which is sized and
shaped to position and maintain the folded filling spout
20 at a predetermined position relative to the side fold
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edges 76 and the upper fold edge 72 of the flexible bulk
container 10. The insert 80 is removeably positionable
in the folded flexible bulk container 10. In use, the insert
80 will be discarded by the robotic system 46 once the
robotic arm 50 has correctly gripped the uppermost fold-
ed flexible bulk container 10 from the stack 65 of flexible
bulk containers 10 and removed it from the stack 65. The
insert 80 is made of cardboard. In other embodiments,
the insert 80 is re-usable and made of a polymer such
as a polyethylene, or made of a metal alloy such as an
aluminium alloy, or comprises any other metal or polymer
sheet. The insert 80 is made of a material of sufficient
stiffness to avoid folding when inserted in the filling spout
20.

[0058] The insert 80 comprises a head portion 82 ex-
tending between an insert upper edge 84 and insert side
edges 86. Lateral spacer portions 88 extend from the
head portion 82 along each of the insert side edges 86.
A tail portion 90 also extends from the head portion 82,
between the two lateral spacer portions 88, and is ar-
ranged to be received in the open end 22 of the filling
spout 20. Alongitudinal axis of the lateral spacer portions
88 and/or the tail portion 90 is substantially perpendicular
to a longitudinal axis of the head portion 82. The two
lateral spacer portions 86 have the same width as each
other and are arranged to space the filling spout 20 equi-
distantly from the side fold edges 76 of the folded flexible
bulk container 10 when the flexible bulk container 10 is
empty and folded. In this respect, each lateral spacer
portion 88 has the same width.

[0059] The tail portion 90 is sized and shaped for in-
sertion into the folded filling spout 20. The tail portion 90
has a width, defined by a distance between two tail por-
tion side edges 91a, 91b, sufficient to allow it to be re-
ceived in the filling spout 20 and wide enough to maintain
at least a portion of the filling spout 20 substantially flat
when the filling spout 20 is folded, with the tail portion 90
received in the filling spout 20 when the flexible bulk con-
tainer 10 is empty and folded. The width of the insert 80
is the same or slightly smaller than the distance between
the side fold edges 76 of the folded flexible bulk container
10. The insert 80 upper edge 84 is substantially perpen-
dicular to one or more of the tail 90 side edges or the
insert side edges 86.

[0060] In this embodiment, the flexible bulk container
has body dimensions of about 110x110x112 and the fill-
ing spout 20 has a diameter of about 41 cm, and a height
of about 61 cm. A distal end of the tail portion 90 has a
pronged or concave configuration. Other distal end cut-
out shapes and configurations are possible for reducing
a total weight of the insert. A width of the insert 80 is the
same or slightly smaller than the distance between the
side fold edges 76 of the folded flexible bulk container
10. In this embodiment, the width of the tail portion 90 of
the insert 80 is about 60 cm. It will be appreciated that
the size and dimensions of the insert 80 can vary from
the figures provided herein, and in accordance with the
size and dimensions of the flexible bulk container 10 with
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which it will be used.

[0061] Referring to Figure 3, when the insert 80 is
placed with the tail portion 90 inserted into the open end
22 of the filling spout 20, the head portion 82 and the
lateral spacer portions 88 lie on the upper fold face 70
(side wall 16a). The outer edge 54 of the filling spout 20
at the filling spout side edges 78 abuts the insert 80 at
the junctions where each one of the lateral spacer por-
tions 88 meet the tail portion 90. The head portion 82
protrudes away from the outer edge 54 to facilitate the
gripping of the insert 80 and the head portion 82. In use,
the insert 80 will be gripped and discarded by the robotic
arm 52, once the flexible bulk container 10 has been re-
moved from the stack 65 of flexible bulk containers 10.
The insert upper edge 84 may be substantially flush with
the upper fold edge 72. This depends on the size and
the dimensions of the flexible bulk container 10.

[0062] In Figure 4A, there is shown an embodiment of
the insert 80 which differs from that of Figure 3, in that
four circular openings 92 are provided in the head portion
82 and aligned with respect to each other in a direction
generally parallel to, and along, the insert upper edge
84. The openings can reduce the weight of the insert 80,
and hence the total weight of the stacked flexible bulk
containers 10 even further. In certain embodiments, the
openings 92 can also facilitate flat stacking of the folded
flexible bulk containers 10. The insert 80 of Figure 4A
can be used with any size of flexible bulk container 10
and filling spout 20, such as those with dimensions of
about 110x110x72 and about 110x110x158.

[0063] In Figure 4B, there is shown an embodiment of
the insert 80 which differs from that of Figure 4A, in that
instead of the four circular openings 92, there are pro-
vided two slots 94 extending transversely from the insert
upper edge 84 towards the tail portion 90. In certain em-
bodiments, these inserts 80 are particularly well suited
for flexible bulk containers 10 having a longer length of
body, such as flexible bulk containers with the dimen-
sions 110x110x112 cm, or longer than 112 cm. When
this larger flexible bulk container 10 is folded as before
with the filling spout 20 laying on the upper fold face 70
(corresponding to the side wall 16a), the upper fold face
70 is longer than a standard pallet size. Therefore, to
facilitate the folded flexible bulk container 10 fitting on
the standard pallet 66, the additional length is folded over
the insert upper edge 84 and inserted into the slots 94
to hold them in position. In this embodiment, the insert
80 can therefore provide an additional functionality of siz-
ing the folded flexible bulk container 10 to fit on a desired
size of pallet 66.

[0064] In Figure 4C, there is shown an embodiment of
the insert 80 which differs from that of Figure 4A, in that
the insert 80 is adapted to be used with flexible bulk con-
tainers 10 having a shorter length of body, which when
folded is less than the dimensions of the pallet 66. For
example, the insert 80 of Figure 4C can be used with
flexible bulk containers 10 with the dimensions of about
110x110x59 cm. When this smaller size flexible bulk con-
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tainer 10 is folded as before with the filling spout 20 laying
on the upper fold face 70 (corresponding to the side wall
16a), the upper fold face 70 falls short of the pallet 66
size. Therefore, the head portion 82 is sized to extend
the dimensions of the upper fold face 70 of the folded
flexible bulk container 10 to fit the pallet 66. Flaps 96 are
provided on the lateral spacer portions 88, to engage with
the upper fold edge 72.

[0065] For convenient transportation and/or storage,
the stack 65 of folded flexible bulk containers 10 can be
prepared as a package 100 (Figure 5). The package 100
comprises a plurality of folded flexible bulk containers 10
stacked in a head-to-tail configuration (each folded flex-
ible bulk container 10 is oriented approximately 180° with
respect to each adjacent folded flexible bulk container
10). In other words, each folded flexible bulk container
10 of the stack 65 has an orientation, the orientation of
two adjacent folded flexible bulk containers 10 being ap-
proximately 180° relative to each other. In alternative em-
bodiments, the orientation of consecutive folded flexible
bulk containers is about 90°. A lower cover 102 sits on
the pallet 66 and houses a number of lower-most folded
flexible bulk containers 10. The lower cover 102 has a
base and four sides extending from the base. In this em-
bodiment, the sides extend at least partially upwardly
from the base, for example at a height of approximately
35 cm. An upper cover 104 covers the folded flexible bulk
containers 10 and extends from the upper-most folded
flexible bulk container 10 towards the lower-most folded
flexible bulk container 10. The upper cover 104 has a
roof and four sides extending from the roof. The upper
cover sides extend at least partially downwardly from the
uppermost folded flexible bulk container. In this embod-
iment, the height of the upper cover sides are sufficient
to cover the entire stack 65 including overlapping with at
least a portion of the lower cover 102 sides. A rack 106
is positioned over the upper-most folded flexible bulk con-
tainer 10 and the upper cover 100. The pallet 66 is con-
nected to the rack 106 by outer straps 108. The pallet 66
and the rack 106 sandwich the stack 65 of folded flexible
bulk containers. It will be appreciated that the tightness
of the inner straps and/or the outer straps 108 are se-
lected so as not to substantially disturb the shape or form
of the folded flexible bulk containers.

[0066] This package 100 configuration, which is es-
sentially a wrapped stack 65, can avoid or minimise dam-
age to the folded flexible bulk containers 100 in the stack
65. For example, the outer straps 108 do not directly
touch the folded flexible bulk containers 10. Also, the rack
106 can help to keep the folded flexible bulk containers
10 in their compressed and/or flattened form. An outer
cover (not shown) with labelling (not shown), is provided
over the rack 106 leaving only a portion of the pallet 66
exposed for engagement with a forklift of a forklift truck
(not shown) to transport the stack 65. Any one or more
of the lower cover 102, the upper cover 104 or the outer
cover are made from a polymer sheeting such as poly-
ethylene or polypropylene. The pallet 66 and the rack
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106 are made of wood. The rack has guides 110 extend-
ing across the rack 106 for retaining a position of the
outer straps 108. The guides comprise channels extend-
ing across the rack for receiving at least a portion of the
outer straps. As best seen in Figure 5, in this embodi-
ment, three straps are provided around the pallet 66 and
the rack 106 sandwiching the stack 65. In other embod-
iments, the pallet 66, the rack 106, the lower cover 102,
the upper cover 104 or the outer cover may be made of
other suitable materials. Any one or more of the lower
cover 102, the upper cover 104 or the outer cover may
be omitted.

[0067] The package 100 is formed as follows. Once
the flexible bulk container 10 has been folded with the
insert 80 in position, it is placed into a pressing machine
(not shown), and other folded flexible bulk containers 10
are placed individually one on top of each other to form
a stack 65 of folded flexible bulk containers 10. As men-
tioned earlier, the orientation of each folded flexible bulk
container 10 is at 180° to an adjacent folded flexible bulk
container 10. In other words, each folded flexible bulk
container 10 is alternately oriented relative to an adjacent
folded flexible bulk container 10 in the stack 65. The stack
65 of folded flexible bulk containers 10 is then com-
pressed to reduce a height of the stack 65. In this em-
bodiment, the stack 65 comprises one hundred and twen-
ty five (125) folded flexible bulk containers 10, which are
compressed by the pressing machine in batches of 30-35
folded flexible bulk containers 10. In other embodiments,
the stack 65 comprises more or less than one hundred
and twenty five (125) folded flexible bulk containers 10.
Theinsert 80 used with each folded flexible bulk container
10 can help to maintain the position of the position marker
40relative to the upperfold face 70, as well as minimising
or avoiding creases in the position marker 40 and the
surface 42 of the filling spout 20 on which the position
marker 40 is located. Two inner straps (not shown) are
passed around the stack 65 whilst under compression to
maintain the compressed height of the stack 65. The
compressed stack 65 is then removed from the pressing
machine and placed into the lower cover 102 which is on
the pallet 66. The upper cover 104 is then placed over
the stack 65 whilst the inner straps are still in position.
The rack 106 is then placed on the upper cover 104, and
the rack 106 and the pallet 66 connected together by the
outer straps 108. Once the outer straps 108 are in posi-
tion, the inner straps can be cut and removed. This can
avoid prolonged contact of the folded flexible bulk con-
tainers 10 with any straps thereby minimising or avoiding
damage to the folded flexible bulk containers.

[0068] Referring now to Figure 6, in use, the package
100 once transported to a filling site is unwrapped, and
the stack 65 of folded flexible bulk containers on the pallet
66 positioned in the vicinity of the detector 44 of the ro-
botic system 46. The processor 48 includes various in-
structions relating to the functions of the robotic arms 50,
52. The detector 44 will read the uppermost folded flexible
bulk container of the stack 65, and send the information
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to the processor 48 which will determine the orientation
of the uppermost folded flexible bulk container and con-
trol the roboticarm 50 so that it grips the uppermost folded
flexible bulk container 10.

[0069] The processor 48 will control the robotic arm 50
according to preprogrammed coordinates of where to
move the robotic arm 50 relative to the position marker
40. The robotic arm 50 is positioned so that it grips the
uppermost folded flexible bulk container but does not grip
the insert 80. In this embodiment, the robotic arm grips
the flexible bulk container 10 at the filling spout 20 at a
level beneath the position marker 40 towards the base
56 of the filling spout 20. The robotic arm 50 comprises
a pincher-type mechanism having two contact surfaces
which are moveable relative to each other. The robotic
arm 50 is arranged to grip the filling spout 20 such that
the contact surfaces touch the outer surface 42 of the
filling spout 20, one on the upwardly facing side with the
position marker 40 visible, and the other contact surface
on an underside of the filling spout 20 (facing the upper
fold face 70). In this way, when the robotic arm 50 moves
upwardly whilst gripping the filling spout 20, the upper-
most folded flexible bulk container 10 is removed from
the stack 65 of folded flexible bulk containers, and is able
to unfold itself as the robotic arm 50 lifts it away from the
stack. The processor 48 controls the second robotic arm
52 to grip the insert 80 at the head portion 82 which ex-
tends from the folded flexible bulk container 10. As the
processor 48 has been preprogrammed with distance of
the head portion 82 of the insert 80 from the position
marker, the processor 48 is able to direct the robotic arm
52 to grip the insert, and to remove and discard the insert
80. The filling spout 20 is then engaged with the filling
hose 67 for filling with material 112. The material 112 is
illustrated as having particulate form in this embodiment
butin other embodiments can have any other form. Once
filled, the filled flexible bulk container 10 can be treated
in a usual manner.

[0070] In other embodiments, the uppermost flexible
bulk container 10 can be unpacked from the stack in any
other suitable way and using any other suitable means,
such as any number and configuration of robotic arms or
the like. The robotic system 46 can be part of a filling
system.

[0071] Variations and modifications will occur to those
of skill in the art after reviewing this disclosure. The dis-
closed features may be implemented, in any combination
and subcombinations (including multiple dependent
combinations and subcombinations), with one or more
other features described herein. The various features de-
scribed or illustrated above, including any components
thereof, may be combined orintegrated in other systems.
Moreover, certain features may be omitted or not imple-
mented. Examples of changes, substitutions, and alter-
ations are ascertainable by one skilled in the art and could
be made without departing from the scope of the infor-
mation disclosed herein. For example, instead of a filling
spout 20, any other access portion can be provided on
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the flexible bulk container 10, such as a skirt. The filling
spout 20 and the discharge spout 26 may take any other
form.

[0072] Theflexible bulk container 10 can be of any suit-
able size, shape and configuration for any intended pur-
pose. For example, the flexible bulk container 10 can
have an external body of about 110x110x59cm and a
filling spout 20 height of about 71 cm; a body of about
110x110x72 cm and a filling spout 20 height of about 66
cm; or a body of about 110x110x158 cm and a filling
spout 20 height of about 61 cm. The weight of the material
of the body and the filling spout 20 can be adapted for
any intended use. For example, a larger sized flexible
bulk container 10 can be made of a heavier weight of
material due to the increased weight that it will need to
support. The flexible bulk container 10 can be made of
any suitable material and using any method, such as by
weaving.

[0073] The flexible bulk container 10 can be folded in
any suitable manner for stacking on a pallet 66, or the
like. For example, instead of folding the filling spout 20
onto the side wall 16a, the filling spout 20 can be folded
onto any other part of the flexible bulk container 10. For
example, the filling spout 20 can be folded from the top
wall 12 instead of the filling spout base 56.

[0074] For detection of the position marker 40 and po-
sitioning of the robotic arm 50, in certain embodiments,
it is preferred to have the position marker 40 upwardly
facing on the upper fold face 70. In other embodiments
where the position marker 40 is not a visual marker, the
position marker need not be necessarily upwardly facing
in the folded flexible bulk container 10. In certain embod-
iments, it is preferred to have the filling spout 20 posi-
tioned on the upper fold face 70 of the folded flexible bulk
container 10 so that the robotic arm 50 can easily grip
the folded flexible bulk container 10 by the filling spout
20. In other embodiments, the filling spout 20 can be
positioned in any other convenient way in the folded flex-
ible bulk container 10.

[0075] Itshould be appreciated that the invention is not
limited to the particular embodiments described and il-
lustrated herein but includes all modifications and varia-
tions falling within the scope of the invention as defined
in the appended claims.

Claims
1. A flexible bulk container (10) comprising:

a top wall (12), a bottom wall (14), and at least
one sidewall (16a, 16b, 16c, 16d), the top wall
(12), the bottom wall (14) and the at least one
sidewall (16a, 16b, 16¢, 16d) defining an internal
space (18);

an access portion (20) associated with the top
wall (12) for accessing the internal space (18)
through an open end (22) of the access portion
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(20); and

a position marker (40) located at a predeter-
mined position on the access portion (20) for
detection by a detector (44) of a robotic system
(46).

The flexible bulk container (10) of claim 1, wherein
the predetermined position of the position marker
(40) is an x, y coordinate relative to at least one ref-
erence point on the access portion (20).

The flexible bulk container (10) of claim 2, wherein
the at least one reference point is on one or more of
the open end (22) of the access portion (20), a side
edge (78) of the access portion (20), a longitudinal
marker (58) along a longitudinal dimension of the
access portion (20), an intersection of the open end
(22) and the side edge (78) of the access portion
(20), and an intersection of the open end (22) and
the longitudinal marker (58) of the access portion
(20).

The flexible bulk container (10) of claim 1, wherein
the predetermined position of the position marker
(40) is a distance from one or more of the open end
(22) of the access portion (20), a side edge (78) of
the access portion (20) when the access portion (20)
is folded flat, a longitudinal marker (58) along a lon-
gitudinal dimension of the access portion (20), an
intersection of the open end (22) of the access por-
tion (20) and the side edge (78) of the access portion
(20), and an intersection of the open end (22) of the
access portion (20) and the longitudinal dimension
of the access portion (20).

The flexible bulk container (10) of any one of claims
1 to 4, wherein the position marker (40) is a visually
detectable mark, and optionally, wherein the position
marker (40) is positioned on an outer surface (42) of
the access portion (20).

The flexible bulk container (10) of any one of claims
1to 4, further comprising an insert (80) which is sized
and shaped to position the access portion (20) at a
predetermined access portion position relative to at
least one of an upper fold edge (72), a lower fold
edge (74) or side fold edges (76) of the flexible bulk
container (10), when the flexible bulk container (10)
is empty and folded with the access portion (20) lay-
ing on an upper fold face (70) of the folded flexible
bulk container (10).

The flexible bulk container (10) of claim 6, wherein
the insert (80) comprises: a head portion (82), and
a tail portion (90) extending from the head portion
(82) for spacing the access portion (20) from the up-
per fold edge (72) of the folded flexible bulk container
(10), the head portion (82) having an insert upper
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edge (84) and the tail portion (90) being sized and
shaped for engagement with the open end (22) of
the access portion (20), and lateral spacer portions
(88) extending from the head portion (82), one on
either side of the tail portion (90), for spacing the
access portion (20) from the side fold edges (76) of
the folded flexible bulk container (10) when the flex-
ible bulk container (10) is empty and folded, and op-
tionally wherein the tail portion (90) has a width, de-
fined by a distance between two tail portion side edg-
es (91a, 91b), sufficient to allow it to be received in
the access portion (20) and wide enough to maintain
at least a portion of the access portion (20) substan-
tially flat, when the tail portion (90) is received in the
access potion (20) when the flexible bulk container
(10) is empty and folded.

The flexible bulk container (10) of any one of claims
1to 7, wherein atleast a portion of the access portion
(20) on which the position marker (40) is located is
formed from a fabric of sufficient stiffness to present
a substantially flat upwardly facing surface when the
flexible bulk container (10) is empty and is folded,
and optionally wherein the fabric has a weight of be-
tween about 70 to about 200 g/m2, about 70 to about
240 g/m2, about 70 to about 230 g/mZ2, about 70 to
about 220 g/m2, about 70 to about 210 g/mZ2, about
75 to about 240 g/mZ2, about 75 to about 230 g/m2,
about 75 to about 220 g/mZ2, about 75 to about 210
g/m2, 75 to about 190 g/m2, about 75 to about 180
g/mZ2, about 75 to about 170 g/m2, about 75 to about
160 g/m2, about 75 to about 150 g/m2, about 75 to
about 140 g/m2, about 75 to about 135 g/mZ2, about
75 to about 130 g/m2, about 100 to about 150 g/m?2,
about 110 to about 140 g/m2, or about 135 g/m2.

The flexible bulk container (10) of any one of claims
1 to 8, wherein the at least a portion of the access
portion (20) on which the position marker (40) is lo-
cated is laminated.

The flexible bulk container (10) of any one of claims
6 to 9, wherein a width of the insert (80) is the same
orslightly smaller than the distance between the side
fold edges (76) of the folded flexible bulk container
(10), and optionally wherein the insert (80) has an
upper edge (84) which is substantially perpendicular
to one or more of the tail portion side edges (91a,
91b) or insert side edges (86) of the spacer portions
(88).

The flexible bulk container (10) of any one of claims
6 to 10, wherein the insert (80) further comprises
slots (94) extending from the insert upper edge (84)
towards the tail portion (90) for receiving at least one
folded portion of the folded flexible bulk container
(10).
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A stack (65) of flexible bulk containers (10), the stack
(65) comprising a plurality of flexible bulk containers
(10) of any one of claims 1 to 11, each flexible bulk
container (10) having a folded form comprising an
upper fold edge (72), a lower fold edge (74) and two
side fold edges (76), with the access portion (20)
folded and laying on an upper fold face (70) of the
folded flexible bulk container (10), the position mark-
er (40) on the access portion (20) facing outwardly,
each one of the flexible bulk container (10) of the
stack (65) laying one on top of another.

The stack (65) of claim 12, wherein each one of the
flexible bulk containers (10) of the stack (65) has a
lower fold face and the flexible bulk containers (10)
of the stack (65) can be stacked such that the lower
fold face of one flexible bulk container (10) lies
against an upper fold face (70) of an adjacent flexible
bulk container (10).

The stack (65) of claim 12 or claim 13, wherein the
upper fold face (70) of each one of the flexible bulk
container (10) of the stack (65) is oriented alternately
or at approximately 180° relative to an adjacent one
of the flexible bulk container (10) of the stack (65).

The stack (65) of any one of claims 12 to 14, further
comprising a pallet (66) on which the plurality of flex-
ible bulk containers (10) are stacked, a rack (106)
positioned over an upper-most folded flexible bulk
container (10), and optionally atleast one outer strap
(108) connecting the pallet (66) and the rack (106).
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