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Flexible container with closing means.

&) The present invention relates to a flexible con-
tainer with closing means. Said container comprising
at least one lifting loop 4, a side wall structure 1 and
a base struciure, and a liner 13 of impervious ma-
terial. The side wall structure has an opening 11,16
approximately at the level of the material fill height
and said opening 11,16 being covered by a piece of
flexible material 7 of suitable shape. The material 7
is fastened to the side wall structure or is inserted in
opening 11,16 and fastened to the side wall struc-
ture. The top of the liner 13 can be pulled out
through the opening 11,16 and be protected by said
piece of material 7. The liner 13 and protective
material 7 can be tied off with fastening means 10
secured to the side wall structure below opening
11,16. The arrangement of pulling the top of the liner
13 through opening 11,16 and sewing it to the side
wall structure permits deaeration of the liner.
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FLEXIBLE CONTAINER WITH CLOSING MEANS

This invention relates to intermediate bulk con-
tainers used in the storage .and transport of bulk
materials in granular, powder or paste forms. Said
container comprising at least one lifting loop. a side
wall structure formed from at least one piece of
floxible woven fabric and a base structure and a
liner of impervious material.

Such containers are generally manufactured
from at least one piece of woven fabric, particularly
woven poly-propylene or other suitable synthetic
material and required to carry loads of 500 kgs or
more with a considerable safety margin.

Several proposals for the construction of such
containers are known. Typical common features
are:

- a side wall structure, made together from one or
more panels of woven fabric stitched up to form a
tube or from a piece of tubular fabric eliminating
side seams.

- a base construction closing the lower open end of
the side wall structure.

- lifting mean(s) at the upper end of the side wall
structure capable of taking the ioad when the lifting
mean(s) are engaged with suitable lifting mecha-
nisms like hooks or tines of a fork lift truck.

- and frequently closing means at the upper end of
the side wall structure in the form of a lid of flexible
material, stitched to the upper circumference of the
wall structure. The lid can be equipped with a filling
spout of flexible material.

- an impervious inner envelope or liner within the
outer envelope to protect the contents from con-
tamination, e.g. water intrusion, dust etc.

Liners are generally in the form of a cylindrical
length of polyethylene or other impermeable plas-
tics material. At the discharge end of the container
the liner is either closed by welding and laid loose-
ly within the side wall structure andior closed to-
gether with discharge spout in the base construc-
tion.

At the filling end the liner is either fully open or
prewelded to form a restricted fill opening and this
end of the liner may be brought through a filling
opening in the outer container and may be sealed
by welding, tying off etc. after the container has
been filled.

In  recent years exirusion techniques
{coextrucion) and polymeres (LLDPE) have im-
proved. Todays liners are therefore for practical
purposes completely without micro-holes which,
toghether with improved methods for closing the
liners, causes severe problems during handling and
transport of bulk materials in intermediate buik con-
tainer:

As bulk materials are filled into flexible contain-

10

15

20

25

30

35

40

45

50

ers the material will be "loose". i.e. will contain
smaller or larger quantities of entrapped air which
fills up the space between the granules. Intermedi-
ate bulk containers are just as often as not stored
outside and normal practice -s to close the liners
before the containers leave the packing station.
During the subsequent handling the material is
compressed and entrapped air escapes to the top.

When the containers are stacked for storage or
transport, the material in the containers are further
compressed and thereby even more air are re-
leased. The result is the formation of an air cushion
inside the airtight liner. The container on top will
"float" on the air cushion in the container below.
thus causing the complete stack of containers to
become unstable. For maximum utilization of stor-
age area it is normal practice to stack such con-
tainers up to five tiers high. Instability in the stacks
due to these air cushions creates dangerous situ-
ations as containers at the top tiers easely topple.

A second problem with improved air tight liners
is the bursting of the liners when stacked. It is
especially the liners at the bottom of the stack
which are prone to bursting and at times causing
targer parts of a stack to collapse. When loaded in
ships holds, flexible containers are stacked up to
12 tiers high and all really airthight liners in the
bottom tiers will burst.

Burst liners have a secondary adverse effect as
they offer no protection against contamination when
they are stored outside. . )

To avoid the formation of air cushions inside
liners in intermediate bulk containers, the inventors
have tried out several alternative solutions:

- to evacuate enirapped air at the filling station
before closing the liner. Unfortunately tco large
quantities of air was still released when the material
was compressed during subsequent handling and
stacking.

- to compress the material by vibration at the filling
station. This method worked well for some pro-
ducts especially when combined the evacuation of
released air before closing the liner. However, the
necessary equipment is expensive and each prod-
uct has its own distinct vibration frequency to com-
press it, wrong choice of frequency actually leads
to aeration of the product, especially fine powders,
which often have to be fluidized when filled in
containers.

Another problem connected with the use of
liners occurs when the containers are emptied.
When the container's contents is discharged the
product inside it will form a funnel. If the top of the
liner is laid loosely on top of the product, the liner
will be pulled down by the product into the funnel
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and block the discharge opening. To avoid this
problem during discharge the top of the liners are
often secured to the top of the containers at the
same time as the filling opening is closed or at
least just before the container shall be emptied.

Singel point lift containers are especially eiastic
and vertical deformations of 5 - 15 ¢cm are normal
under the combined static and dynamic loads dur-
ing handling . If the top of the liner is fastened to
the top of such containers the liner can easily be
torn apart due to these deformations. It is obviously
then a better solution to leave the liner top loosely
laid inside the top of the container and secure it
immediately before discharge.

However, on ail types of containers without a
closing lid at the top, both alternatives have the
disadvantage that the top of the liners often will be
damaged by the lifting mechanisms when these
are inserted into the lifting loop(s).

The invention according to the applicants EPO-
patent application no 87100142.6 permits both en-
trapped air to escape when stacked and prevents
the liner to block the discharge opening. The man-
ufacture of such liner, with overlapping sidewelds
forming ducts to deaerate entrapped air and side
skirts fastened to the side seams in the wall struc-
ture is, however, complicated and expensive. The
liner must be placed inside the wall structure prior
to stitching the side wall seams and care must be
taken to avoid those parts of the liner which are
inside the side welds to get into the seams.

The above sited patent application neither
solves the problem of possible liner damage by the
lifting tools nor is applicable for containers without
side seams in the wall structure and in addition
represents an expensive solution. The application
of such containers has therefore been limited.

The main object of the present invention is to
provide inexpensive means {0 deaerate entrapped
air in finers used in flexible intermediate buik con-
tainers of various designs and thereby permit sta-
ble stacking in a multitude of tiers.

An other object was to find means of fastening
the liner to the outer container to prevent the liner
from being pulled down by the product and block
the discharge opening when the containers are
emptied.

An object was also to design said fastening
means in such way that no stress was transferred
from the outer envelope to the finer during normai
handling of the containers.

A further object was to develop means to pre-
vent damage of liners when the lifting loop(s) of
open top containers are engaged by suitable lifting
mechanisms, e.g. the tines of fork lift truck, hooks
etc.

As earlier solutions developing elaborate liner
designs have had limited success, the inventors
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decided to base their solutions on the use of the
present liner designs and to develop modifications
to the various designs of side wall structures to
achieve their object.

In a first trial the inventors simply pushed the
top of the liner with the filling opening down be-
tween. the liner and the side wall structure. The
product itself closed the filling opening due to the
pressure it excerted on the side walls. however
entrapped air was permitted o escape during
stacking due to the overpressure inside the liner.
This simple sealing arrangement worked extremely
well.

A test showed that the contents in six contain-
ers filled with Portland cement had virgin quality
after more than two years outdoor, uncovered stor-
age in the South of Norway.

Where as it was easy to position the liner
opening when the container was filled with fluidized
materials, this job was rather cumbersome with
granular products. But the liner top worked its way
up to the top of the container during handling,
finally exposing the fill opening.

The inventors now looked for a solution fo
secure the liner top in fixed position. A task which
proved unsuccessful until they stumbled on the
idea to pull the liner out through a longitudinal slit
in the container wall but below the fill height of the
contents. Adding a tube made of the same material
as the outer envelope secured ample protection for
the part of the liner outside the wall structure
against damage during handling.

The tube was joined to the wall structure with
seams and the top of the liner pulled out through
this tube. The liner opening and the free end of the
tube was then tied off with string. The folds then
forms ducts permitting air to escape but prevents
contamination of the product inside the container.

As it was rather troublesome to pull the liner
out through the tube when the container was filled
with granular products the slit with the protruding
tube was raised to level with the fill height.

To avoid the tube to cause disturbances in
handling, its end needed to be fastened to the side
wall, e.g. with glue. The simpler method, however,
was to join the string used for tying off tube and
liner to the side wall structure some distance below
the siit.

This solution proved successful as the slit, lev-
el with the fill height, did not tear due to lack of
hoop stress in this area, even when stacked. The
liner folded itself nicely over the contents away
from the lifting loops when the top was pulled out
through the tube. As the liner can move in the slit
through the side wall no siress is transferred to the
liner during handling. As the liner top was kept
level with the fill height during discharge, the liner
will not be pulled down and block the discharge
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opening when the container is emptied.

In an other preferred arrangement the side
seam is interrupted level with the fill height and
both the protective piece of material, preferably in
the form of a tube, and the string are joined to the
side wall structure in connection with the side
seam.

The scope and characterizing features of the
invention are as defined in the attached claims.

fn order that the invention may be better under-
stood the manufacture of the arrangement will be
described in more detail, by the way of example
only, with reference to the accompanying drawings.

Fig. 1 shows the top of a container with
integral lifting loop and with the protective piece of
material shown in fig. 2a inserted.

Fig. 2a+b shows two preferred folding ar-
rangements of the protective piece of material.

Fig. 2c shows an alternative arrangement of
the protective piece of material.

Fig. 3 shows a completed arrangement of
fig. 1.

Fig. 4 shows a perspective view of a filled
container with integral lifting loop and liner which
has been closed in accordance with the invention.

Fig. 5 shows a perspective view of a filled
open top container with four lifting loops and liner
closed in accordance with the invention.

Fig. | shows a flat piece of flexible woven
material 1 which has been folded along its trans-
verse centerline and joined along the edges with
seams 2 and 3 to form a tube with a closed upper
end forming a lifting loop 4 and an open lower end
which can be closed with a suitable base structure
in a known way.

The seam 2 is stopped some distance from the
top of the lifting loop to form an opening 5 for the
insertion of suitable lifting mechanisms. The seam
3 joining the other two edges is stopped at a larger
distance from the top of the lifting loops 4, position-
ing the end of the seam 3 at what will later be the
filling level when the container is filled, forming a
larger opening 6.

The piece of flexible material 7 in Fig. 2a is
folded along its center into a u-shape and inserted
into the opening 6 at an angle with the free edges
8 resting at the top of the seam 3. The piece 7 is
then joined to the piece 1 with the connecting
seam 9 as shown in Fig. 3. This seam 9 starts at
approximately the same distance from the top of
the lifting loop 4 as the seam 2 and joins the edges
of the piece 1 changing the opening 6 into 6 of
approximately the same size as the opening 5. The
seam 9 in Fig. 3 is then continued at an angle
closing the upper end of the piece 7 leaving an
opening 11 in the side wall structure between the
seams 3 and 9 through which one can pull out the
top of the liner 13.
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In Fig. 4 the top of the liner 13 is shown when
folded and pressed together and the piece 7
wrapped around and tied off with the string 10
connecting both to the outside of the side wall
structure. The string 10 has been fastened to the
side wall for example with the joining seam 3 as
shown in fig. 3.

The top of the container in Fig. 4 has been
completed with a protective slesve 12 preforming
the lifting loop 4 clearly defining the openings 5
and 6 used when the lifting loop is engaged by
suitable lifting equipment.

The protective piece of material 7 used to
protect the liner outside the side wall structure can
have several forms. It can be made from tubular
fabric or stitched toghether to form a tube or parts
of a tube as indicated in Fig. 2¢c and it may have an
upper closed end. Further it may be joined to the
side wall structure by other suitable means, e.g.
glue, hotmelt etc.

In the above example the arrangement accord-
ing to the invention has been fitted to the side wall
structure in connection with a side seam in same,
but it will be appreciated that the invention can be
applied anywhere in the side wall structure at the
approximate level of the material fill height.

A preferred alternative arrangement is shown in
Fig. 5. A longitudinal slit 16 equivalent o the gap
11 between the two seams 3 and 9 in Fig. 3 is cut
in the side wall structure in the vicinity of the
material fill height. The piece of material 7 now
foided to form a "C" as shown in Fig. 2b is then
joined to the side wall structure, its two edges 8
forming a longitudinal opening 15 is lined up with
the slit 16, with suitable fastening means, e.q. the
transverse seam 14 in Fig. 5 closing its upper open
end at the same time.

If the piece of material 7 is tubular, a slit of
about the same size as the slit 16 in the side wall
structure must be cut in its wall and both siits lined
up before the piece of material 7 is joined the side
wall structure.

Alternatively the piece of material 7 of Fig. 2c,
but now foided as 7 in Fig. 2b can be pulled
through the slit 16 and joined to the inside of the
side wall structure.

The string 10 is fastened to the side wall below
the slit 16.

To close the container the top of the liner 13 is
pulled out through the slit 16 in Fig. 5 into the
protective piece of material 7, then folded or
pressed together and the piece 7 wrapped around
and tied off with the string 10 connecting both to
the outside of the side wall structure.

By the present invention one has obtained an
inexpensive way to dearate entrapped air of flexible
intermediate bulk containers of various designs and
comprising & liner of impervious material. Accord-
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ingly the formation of air cushions inside such
liners are prevented. This invention permits the use
of present liner designs and does not influence the
filling operation of the containers. The closing of
the liners has been simpiified as the operator only
has to pull the top of the liner with the filling
opening out through the side wall structure and tie
it off together with its protective means.

Thus the contents will be protected against
contamination but will still permit air to escape
through the closure. Such modified containers can
be stably stacked in a muititude of tiers, which is
an essential feature for preventing accidents. As
entrapped air can escape, the liners will not burst
when stacked.

Another advantage of the present invention is
that the top of the liner is positively removed from
the openings of the lifting loop(s) and are less
liable to damage when these are engaged by the
lifting mechanisms.

An essential advantage which is obtained by
the present invention is that the liner is secured to
the side wall structure without transferring stress
from the side wall to the liner. This fastening of the
liner to the outer container will simplify discharge
operations eliminating the need to secure the liner
before the containers are discharged and the liners
will no ionger block the discharge opening.

Claims

1. An intermediate bulk container comprising at
least one lifting loop (4), a side wall structure
formed from at least one piece of flexible woven
fabric (1) and a base structure, and a liner (13) of
impervious material,

characterized in that the side wall structure has an
opening (11,16) approximately at the levei of the
material fill height and said opening (11,18) being
covered by a piece of flexible material (7) of suit-
able shape and that said piece of material (7) is
fastened to the side wall structure or that said
piece (7) is inserted in said opening (11,16) and
fastened to the inside or outside of the side wall
structure such that the top of the liner (13) can be
pulled out through the opening (11,16) and be
protected by said piece of material (7).

2. An intermediate bulk container according to
claim 1

characterized in that the piece of material (7) at
least along a part of its length has tube form.
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3. An intermediate bulk container according to
claims 1 -2

characterized in that the piece of material (7) is
folded to form a "U" or a "C".

4. An intermediate bulk container according to
claims 1 -3

characterized in that liner (13) and protective piece
of material (7) can be tied off with fastening means
(10) secured to the side wall structure beldw the
opening (11,16).
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