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(54) Device for packaging a flowable solid material

(57) The invention relates to a device (1) for packag-
ing a flowable solid material, comprising a container (2)
provided with a supply opening for supplying material to
be packaged to the interior of the container and a dis-
charge opening for discharging material that has been
compacted in the interior of the container to a package
(14), compacting means for compacting material in the
interior of the container, said container comprising a cir-
cular, vertical, at least partially flexible wall (17), at least
part of which can be moved towards the interior of the
container and away from the interior of the container un-

der the influence of the operation of moving means,
wherein the moving means comprise at least one abut-
ment element on the outer side of the vertical wall, at
least the inner side of which can be moved radially in-
wards and outwards, as well as abutment means for ex-
erting a force away from the interior of the container on
the vertical wall so as to cause the vertical wall to abut
with the outer side thereof against the inner side of said
at least one abutment element.
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Description

[0001] The present invention relates to a device for
packaging a flowable solid material, comprising a con-
tainer provided with a supply opening for supplying ma-
terial to be packaged to the interior of the container and
a discharge opening for discharging material that has
been compacted in the interior of the container to a pack-
age, compacting means for compacting material in the
interior of the container, said container comprising a cir-
cular, vertical, at least partially flexible wall, at least part
of which can be moved towards the interior of the con-
tainer and away from the interior of the container under
the influence of the operation of moving means.
[0002] Such a device is known from Dutch patent NL
1022560. The container that is described therein has a
rectangular main shape, seen in horizontal cross-sec-
tional view, and is provided with a cover at the upper side
and a bottom at the lower side, which can both be swung
away and which are capable of sealing the interior of the
container airtight in closed condition. Flowable solid ma-
terial to be packaged that is present in the container is
subjected to a reduced pressure after the cover and the
bottom have been closed, causing the material to be com-
pacted. When subsequently the bottom is opened, there
is a risk that the compacted material will stick to the wall
of the container and that it can only be detached there-
from with a great deal of effort. To eliminate this risk,
three of the four walls that define the rectangular main
shape, seen in horizontal cross-sectional view, are dou-
ble-walled. An intermediate space is present between
the inner wall and the outer wall, the pressure within
which space can be varied, whilst the inner wall is made
up of two steel plates, between which a continuous rubber
sheet is clamped, whose deformability makes it possible
to move the inner wall both towards the interior of the
container and away from the interior of the container by
varying the pressure in the intermediate space.
[0003] An important limitation of the device described
above is the fact that the operation principle in question
is not suitable, or only if a very complex construction is
used, for use with containers having a curved main
shape, seen in horizontal cross-sectional view, such as
a circular or an ellipsoidal cross-section.
[0004] European patent application EP-A1-417675
describes a vacuum sleeve system comprising a hollow,
cylindrical container having an inner chamber and an out-
er chamber, which chambers are separated from each
other by a wall. The chambers are in communication with
each other via openings, as a result of which in principle
the same pressure prevails in the two chambers. To fa-
cilitate the discharging of compacted powdery material
from the container, it is proposed to use compressed air.
An important drawback of this system is that it may lead
to a considerable amount of dust formation.
[0005] The object of the invention is to provide a solu-
tion to the limitation described above whilst retaining the
advantages as regards the discharging of compacted

material from the container as described in NL 1022560.
To achieve that object, the moving means comprise at
least one abutment element on the outer side of the ver-
tical wall, at least the inner side of which can be moved
radially inwards and outwards, as well as abutment
means for exerting a force away from the interior of the
container on the vertical wall so as to cause the vertical
wall to abut with the outer side thereof against the inner
side of said at least one abutment element. These char-
acteristic features ensure that there is no need to use an
elevated pressure inside the container for discharging
compacted material from the container, whilst in addition
there is a greater freedom of design as regards the shape
of the container.
[0006] A very important preferred embodiment is ob-
tained if said at least one abutment element is made up
of at least one flexible, hollow pressure element, with the
moving means further comprising pressure means for
varying the pressure inside the cavity of said at least one
pressure element. Thus the shape of the container, seen
in cross-sectional view, is mainly determined by the outer
side(s) of said at least one flexible, hollow pressure ele-
ment, against which the vertical wall abuts with the outer
side thereof. By varying the pressure inside the cavity of
said at least one pressure element, making use of the
flexible nature of said at least one pressure element, said
at least one pressure element can be compressed/flat-
tened, for example upon reduction of the pressure inside
the cavity thereof, by the outward force away from the
interior of the container that is initially exerted on the ver-
tical wall, and subsequently, because of the abutment
between the vertical wall and said at least one flexible,
hollow pressure element, on said at least one flexible,
hollow pressure element by the abutment means.
[0007] To effect a deformation of said at least one flex-
ible, hollow pressure element in an effective manner by
having the pressure means vary the pressure inside the
cavity of said at least one pressure element, it is prefer-
able if a support member is provided at the outer side of
said at least one flexible, hollow pressure element,
against the inner side of which said at least one flexible,
hollow pressure element abuts with the outer side there-
of.
[0008] Such a supporting element is preferably formed
by a circular, vertical outer wall, so that the device ac-
cording to the present preferred embodiment is charac-
terised in that a circular, vertical outer wall is provided at
the outer side of said at least one flexible, hollow pressure
element, against the inner side of which said at least one
flexible, hollow pressure element abuts with the outer
side thereof, an intermediate space being present be-
tween said outer wall and said wall, within which said at
least one flexible, hollow pressure element is accommo-
dated.
[0009] The use of an outer wall to support said at least
one flexible, hollow pressure element at the outer side
thereof has at least this major advantage that a large
freedom of design is obtained as regards the position of
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said at least one flexible, hollow pressure element.
[0010] According to a very practical preferred embod-
iment, said at least one flexible, hollow pressure element
comprises at least one compressible hose. Such a hose
might be like a garden hose, for example, which is made
of such a material that it has a circular cross-section with
a fixed diameter in externally unloaded condition, whilst
it is also possible to compress the hose by exerting a
specific force on the outer side thereof, so that a sub-
stantially ellipsoidal shape is obtained, the circumferen-
tial dimension of which is identical to the circumferential
dimension of the circular shape of the hose in unloaded
condition.
[0011] If said at least one compressible hose is spirally
provided, the vertical wall may be surrounded by a single
hose around the entire circumference thereof and, if de-
sired, over the entire height thereof.
[0012] Alternatively it is also possible, however, for
said at least one flexible, hollow pressure element to com-
prise a number of parallel, compressible hoses, so that
the device according to the invention will be easier to fit.
[0013] For further reasons of constructional simplicity
it is preferable in that connection if the hoses extend par-
allel to the vertical wall, seen in vertical cross-sectional
view, along at least part of their length.
[0014] To vary the pressure inside the cavity of the
various hoses, which is to be effected by the pressure
means, it is preferable if the hoses are connected to a
common pressure line.
[0015] Such a common pressure line further preferably
extends annularly around the vertical wall. It is explicitly
noted that within the framework of the present preferred
embodiment the term annularly is not restricted to a cir-
cular shape but rather expresses that the pressure line
surrounds the vertical wall, as a result of which the shape
of the pressure line substantially corresponds to the cir-
cular shape of the vertical wall.
[0016] According to an advantageous alternative pre-
ferred embodiment, said at least one abutment element
is made up of a number of at least substantially parallel,
elongated abutment members, which abutment mem-
bers can at least in part be moved radially inwards and
radially outwards. An advantageous aspect of such a pre-
ferred embodiment is that it can in principle be designed
to be low-maintenance and, in addition, easy to assemble
without being liable to possible leakage.
[0017] The abutment members can be used the most
efficiently if they extend at least substantially parallel to
a central axis of the container.
[0018] To have the radially inward and outward move-
ment of the abutment members take place in a construc-
tionally simple manner, it is preferable if the abutment
members are capable of reciprocating pivoting move-
ment about respective pivot axes at upper ends of the
abutment members, which pivot axes extend tangentially
with respect to the part of the flexible wall of the container
that abuts against the abutment member in question or
at least parallel to that tangential direction.

[0019] It is furthermore preferable if at least one actu-
ator is provided, which engages the abutment member
for moving the abutment member radially inwards and
outwards. It is noted in that connection that the term "en-
gage" must not be interpreted so narrowly that the exist-
ence of a physical connection between said at least one
actuator and the abutment member would be required.
Alternatively, the actuator may push against the abut-
ment members without being connected thereto.
[0020] A very simple embodiment can be obtained if
said at least one actuator element comprises a bellows.
Such a bellows may be provided for each abutment mem-
ber individually or for a number of abutment members or
even all abutment members together.
[0021] To have the flexible wall abut against said at
least one abutment member in a simple yet reliable man-
ner, it is preferable if the abutment means comprise vac-
uum means for creating a reduced pressure in an inter-
mediate space between the vertical wall and a vertical
outer wall outside said vertical wall, in which intermediate
space said at least one abutment member is provided.
[0022] In addition to that, in another preferred embod-
iment, in which the abutment means comprise vacuum
means for creating a reduced pressure in the intermedi-
ate space, the use of a circular, vertical outer wall that
may be advantageously, but not necessarily, provided
for supporting said at least one pressure element, offers
this important advantage that the pressure at the outer
side of the vertical wall can be influenced, more specifi-
cally reduced, thus making it possible to effect a contin-
uous abutment of the outer side of the vertical wall against
the inner side of said at least one flexible, hollow pressure
element, irrespective of the pressure that prevails within
said at least one flexible, hollow pressure element.
[0023] The device according to the present invention
is advantageous in particular if closure means are pro-
vided for effecting an airtight seal of the interior of the
container, with the compacting means comprising further
vacuum means for reducing the pressure in the interior
of the container while the container is being sealed air-
tight by the closure means.
[0024] An important advantage of the present inven-
tion is the fact that the vertical wall need not have a curved
or inclined orientation to make it easier for compacted
material to become detached therefrom. Consequently,
further preferred embodiments are characterised in that
the vertical wall extends in a straight line, seen in vertical
cross-sectional view, and that the straight line of the ver-
tical wall is vertically oriented, if desired, which has an
advantageous effect as regards the constructional sim-
plicity of the vertical wall.
[0025] The present invention further relates to a meth-
od for using a device according to the invention as de-
scribed in the foregoing, which method comprises the
steps of

A supplying flowable solid material to be packaged to
the interior of the container via the supply opening,
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B compacting the material in the interior of the con-
tainer,

C moving at least part of at least the inner side of said
at least one abutment member outwards for the pur-
pose of enlarging interior dimensions of the con-
tainer, and

D discharging compacted material from the container
via the discharge opening.

[0026] When a flexible, hollow pressure element is
used as the abutment member, it is advantageous if, with-
in the framework of carrying out step C, the method ac-
cording to the invention comprises the step of the pres-
sure means reducing the pressure in the cavity of said
at least one pressure element for the purpose of enlarging
interior dimensions of the container.
[0027] If a device provided with closure means is used,
wherein the compacting means comprise further vacuum
means according to any one of the preferred embodi-
ments of a device according to the invention as described
above, the method preferably comprises the steps of

E the closure means effecting an airtight seal of the
interior of the container between step A and step B,
and

F the further vacuum means reducing the pressure in
the interior of the container within the framework of
carrying out step B.

[0028] The advantages of using such a method will
already be apparent to those skilled in the art from the
above description of (preferred embodiments of) the de-
vice according to the present invention.
[0029] The present invention will now be explained in
more detail by means of a description of two preferred
embodiments of a device according to the present inven-
tion, in which reference is made to the following figures:

Figure 1 is a schematic, vertical cross-sectional view
of a first preferred embodiment of a packaging device
according to the present invention;
Figure 2a is a sectional view along the line II-II, show-
ing an inner wall having a diameter D;
Figure 2b is a sectional view along the line II-II in
figure 1, showing an inner wall having a diameter D+;
Figure 2c shows the detail IIc of figure 2b;
Figure 3 shows the detail III of figure 1;
Figures 4a-4d show four successive conditions of
the packaging device of figure 1 during the use there-
of according to a first embodiment;
Figures 5a-5d show four successive conditions of
the packaging device of figure 1 during the use there-
of according to a second embodiment;
Figure 6 is a schematic, vertical cross-sectional view
of a second preferred embodiment of a packaging
device according to the invention;
Figure 7a is a cross-sectional view along the line VII-
VII in figure 6, showing an inner wall having a diam-

eter D;
Figure 7b is a cross-sectional view along the line VII-
VII in figure 6, showing an inner wall having a diam-
eter D+;
Figure 8 shows, combined in one figure, a third (on
the left) and a fourth (on the right) preferred embod-
iment of the packaging device according to the in-
vention;
Figures 9a and 9b are sectional views along the line
IX-IX, showing the inner wall having a diameter D
and the inner wall having a diameter D+, respective-
ly;
Figure 10 shows, combined in one figure, a fifth (on
the left) and a sixth (on the right) preferred embodi-
ment of the packaging device according to the in-
vention; and
Figures 11 a and 11b are sectional views compara-
ble to the sectional views of figures 9a and 9b for a
packaging device according to a seventh preferred
embodiment, showing the inner wall having a diam-
eter D and the inner wall having a diameter D+, re-
spectively.

DESCRIPTION OF THE FIGURES

[0030] Figure 1 shows a packaging device 1 for flow-
able solid material, such as powders or granulates. The
packaging device 1 comprises a filling tube 2 of circular
cross-section (see also figures 2a and 2b). A valve 3
(schematically indicated) is provided at the upper side of
the filling tube 2, whilst a screw valve 4 is present at the
bottom side of the filling tube 2, which screw valve com-
prises a valve plate 5, which is pivotable about a pivot
axis 6 between a closed position 5’ and an open position
5". To effect said pivoting of the valve plate 5, a piston-
cylinder assembly 7 is provided, which comprises a pis-
ton rod 8 that can move into and out of the cylinder 9 as
indicated by the double arrow 15, to the free lower end
of which piston rod an actuating arm 11 is pivotally con-
nected about a pivot 10, which actuating arm is rigidly
connected to the valve plate 5 at its opposite end.
[0031] A hopper 12 is disposed above the valve 3, from
which material is metered into the interior of the filling
tube 2 in the open position of the valve 3 and the closed
position of the screw valve 4. Said material is compacted
within the filling tube 2 in a manner yet to be described,
after which the screw valve 4 opens, so that the com-
pacted material falls into a packaging bag 14, the upper
side of which is just visible in figure 1, via funnel means
13 under the influence of the force of gravity.
[0032] To compact material inside the filling tube 2, a
reduced pressure is created in the interior of the filling
tube 2 via the vacuum connection 6 after the valve 3 and
the screw valve 4 have been closed, in which position
the interior of the filling tube 2 is sealed airtight from its
surrounding, which reduced pressure has a compacting
effect on the material present in the filling tube. The re-
duced pressure can be generated by a vacuum pump,
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for example, which communicates with the vacuum con-
nection 16, but alternatively it may also be effected by
using volume means as described in Dutch patent appli-
cation NL 1025445.
[0033] As is also shown in figures 2a-3, the lower part
of the filling tube 2 is double-walled, comprising a rubber
inner jacket 17 and outside said jacket 17, spaced there-
from by some distance, an enveloping tube 18, so that a
tubular space 19 is present between the jacket 17 and
the tube 18. In said space 19, a number of parallel, ver-
tically extending pressure hoses are provided, which
have a closed bottom side and which are provided with
a hose coupling 21 at the upper side for connection to a
ring line 22, which is in turn connected, via a knee joint
23, to a compressed air source 24 that is capable of being
throttled. A reduced pressure can be created in the space
19 via a vacuum connection 25, as a result of which the
inner jacket is sucked against the outer sides of hoses
20. When the hoses 20 are pressurised as a result of the
operation of the compressed air source 24, the hoses
have a circular cross-section and the inner jacket 17 has
a diameter D (figure 2a). When the compressed air
source 24 is throttled or turned off, the pressure in the
hoses 20 falls out or at least decreases, and as a result
of the reduced pressure in the space 19 the hoses 20
are compressed against the inner side of the tube 18,
with the abutment of the inner jacket 17 against the hoses
20 being retained, and the diameter of the inner jacket
17 consequently increases from D to D+ (figure 2b, 2c).
[0034] Figures 4a-4d show four successive stages of
a first method for using a packaging device 1. Starting
from an empty filling tube 2 with the valve plate 5 in the
closed position, the valve 3 in the open position and the
hoses 20 pressurised into a circular cross-section, so
that the inner jacket 17 has taken on the diameter D, as
shown in figure 2a (figure 4a), flowable solid material 25
is admitted into the filling tube 2 via the open valve 3,
after which the valve 3 is closed (figure 4b). Then a re-
duced pressure is generated in the interior of the filling
tube via the vacuum connection 16, causing the material
25 to be compacted. Because of this compacting effect
there is a risk that an adhesion is created between the
inner wall of the filling tube 2 and the material 25, such
that, in spite of the force of gravity, the material 25 will
not automatically fall out of the filling tube 2 when the
valve plate 5 is opened. To overcome this problem in an
efficient manner, the compressed air source 24 is throt-
tled or turned off at the same time or shortly before the
valve plate 5 is opened, as a result of which the inner
jacket 17 takes on the diameter D+ and consequently the
material 25 becomes fully detached from the inner jacket
17 and falls into a package 14 without impediment.
[0035] Figures 5a-5d show four successive stages of
a second method of using a packaging device 1. In the
starting situation that is shown in figure 5a, the filling tube
2 is already filled with material 25, and the diameter of
the inner jacket 17 has been increased to D+ prior to the
compacting of the material 25 by reducing the pressure

in the hoses 20. Alternatively it is also possible to obtain
this effect by reducing the pressure in the space 19 even
further (figure 5a). Then the material is compacted in the
known manner by reducing the pressure within the filling
tube 2 via the vacuum connection 16 (figure 5b). Subse-
quently, the pressure within the hoses 20 and/or the pres-
sure within the space 9 is reduced, thus creating some
distance again between the compacted material 25 and
the inner side of the inner jacket 17, so that the compacted
material 25 can fall into the packaging bag 14 without
impediment when the valve plate 5 (figure 5d) is opened.
[0036] Figures 6, 7a and 7b show an alternative em-
bodiment of a packaging device according to the inven-
tion. In this embodiment the hoses 120 are provided in
an annular, horizontal orientation, parallel to each other,
in the space 119 between the outer tube 118 and the
inner jacket 117 rather than being vertically oriented. All
the individual, annular hoses 120 are connected to a ver-
tical pressure line 122 for varying the pressure within the
various hoses 120. Alternatively it is also conceivable to
use only one hose, for example, which is spirally wound
around the inner jacket 117 in the space 119.
[0037] Figures 8 and 9a and 9b relate to a third and a
fourth preferred embodiment of a packaging device ac-
cording to the invention. In these packaging devices a
circular filling tube 131 provided with a rubber inner jacket
132 is used. The circular filling tube 131 is surrounded
by an enveloping tube 133 along the lower part of its
length, as a result of which a tubular space 134 is present
between the inner jacket 132 and the enveloping tube
133, which space is sealed airtight from its surrounding,
such as the interior of the inner jacket 132. The pressure
within the tubular space 34 can be reduced by pressure
means (not shown).
[0038] Disposed within the tubular space 134 are par-
allel, vertical, rigid slats, for example made of a metal,
which are arranged in regularly spaced-apart relationship
around the entire circumference of the inner jacket 132.
In the third preferred embodiment, as shown on the left-
hand side in figure 8, said slats 135 are pivotable about
a pivot axis 136 at their upper ends, which pivot axes
extend perpendicularly to the plane of drawing and which,
for each slat, generally extend tangentially with respect
to that part of the inner jacket 132 which, as will be ex-
plained in more detail yet, abuts against the slat 135 in
question or at least parallel to that tangential direction.
[0039] A pneumatic cylinder 137 is provided for each
slat 135, which cylinder functions to pivot the slats 135
about their respective pivot axes 136. The piston rod 138
of the cylinder 137 engages the outer side of the slat 135
via the tubular space 134 at a point located on the lower
half of the length of said slats. The piston body 139 is
connected to the outer side of the enveloping tube 133.
It will be understood that passages for the piston rods
138 are provided in the enveloping tube 133. When the
pneumatic cylinder 137 is suitably energized, this will
cause the slats 135, which are provided along the entire
circumference of the inner jacket 132, to pivot to and fro
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about the respective pivot axes 136.
[0040] By reducing the pressure within the tubular
space 134, the inner jacket 132 is made to abut against
the slats 135 with the outer side thereof. It is precisely
because of the reduced pressure within the tubular space
134 that the abutment of the inner jacket 132 is retained
also when the slats 135 pivot outwards about their re-
spective pivot axes 136 from the situation that is shown
in figure 8. This causes the diameter of the filling tube to
increase from the upper ends of the slats 135 to the lower
ends of the slats 135, so that the inner tube slightly di-
verges towards the bottom, as a result of which powdery
material that has been compacted in the filling tube 131
will become detached from the inner jacket 132 and fall
from the filling tube 131 into the packaging bag (not
shown) in the open position of the valve 140.
[0041] Now a fourth preferred embodiment of a pack-
aging device according to the present invention will be
described with reference to the right-hand side of figure
8, which embodiment can be regarded as a variant of the
third preferred embodiment. The difference with the
packaging device according to the third preferred em-
bodiment is that the slats 141, which, like the slats 135,
extend vertically and parallel to each other on the outer
side of the inner jacket 132 within the tubular space 134,
are not pivotable but translatable in radial direction, to
which end a pneumatic cylinder 143 is provided at a point
located on the upper half of the length of the slats 141 in
addition to the pneumatic cylinder 142 that is present at
a point located on the lower half of the slats 141. When
the pneumatic cylinders 142, 143 are energized simulta-
neously, this enables the slats 141 to translate radially
inwards and outwards for influencing the diameter of the
inner jacket 132 in this manner. If the pneumatic cylinders
142, 143 are not energized to the same extent, it is fur-
thermore conceivable that this will lead to the orientation
of the slats 141 being changed, for example in order to
simulate a pivoting movement, as with the slats 135, in
this manner.
[0042] Figures 9a and 9b are sectional views along the
line IX-IX in figure 8, showing a fourth preferred embod-
iment in, respectively, a filling position, in which the in-
ternal diameter of the inner jacket 132 has a diameter D,
and a subsequent discharging position, in which the di-
ameter has been increased to D+ to assist in the dis-
charge of material that has been compacted in the filling
tube 131. While the present embodiment employs pneu-
matic cylinders 137, 142, 143 as actuators, it is also con-
ceivable within the framework of the present invention to
use other types of actuators, for example hydraulic or
electric actuators.
[0043] Further examples of the packaging device are
formed by the fifth and the sixth preferred embodiment
thereof, which are still further variants of the third pre-
ferred embodiment and the fourth preferred embodiment,
respectively, which embodiments will be explained below
in the description of figure 10, in which like elements will
be indicated by the same numerals. In the fifth preferred

embodiment of the packaging device (left-hand side of
figure 10), the pivoting of the slats 135 about the asso-
ciated pivot axes 136 is effected by means of a bellows
151 having a wall 152 rather than by the pneumatic cyl-
inder 137. The wall 152 of the bellows is clamped against
the inner side of the enveloping tube 133 by means of
rings 153, 154. The bellows 151 extends around the inner
jacket 132 at the outer side of the pivotable slats 135.
The outer sides of the slats 135 abut against the wall 152
of the bellows on account of the reduced pressure that
prevails within the tubular space 134. The pivoting of the
slats 135 can be controlled by suitably controlling the
pressure in the bellows 151 so as to have the slats 135
assume the most optimum orientation for filling, compact-
ing and discharging, respectively, as already described
above.
[0044] On the right-hand side of figure 10 the manner
in which use is made of a bellows 155 having a wall 156
and clamping rings 157, 158 is shown. Like the bellows
151, the bellows 155 fully surrounds the inner jacket 132
at the outer side of the slats 141, but in this case also
along (practically) the entire length of the slats 141. It is
possible to control the radial position of the slats 141,
and thus the diameter of the inner wall 132 at the location
of the slats 141, by suitably controlling the pressure within
the bellows 155 because of the reduced pressure within
the tubular space 134, which ensures that the inner jacket
132 remains in abutment with the wall 156 of the bellows,
so as to gear said position optimally to the filling, com-
pacting and discharging operations. To give the bellows
155 a stable shape, it may be advantageous to use par-
titions in the interior of the bellows 155 (or possibly of the
bellows 151), which define chambers being in commu-
nication with each other within the bellows.
[0045] Figures 11 a and 11 b show yet another variant
of the sixth preferred embodiment (right-hand side of fig-
ure 10), in which hoses 161 are used for each slat 141
rather than a single bellows 155 or pneumatic cylinders,
such as the pneumatic cylinders 142, 143 in figure 8.
Said hoses are provided at the radial outer side of each
slat 141, within the tubular space 34. The hoses 161,
which are comparable to the hoses 20 in the embodiment
that is shown in figure 1, can be compressed when a
reduced pressure, or at least a pressure lower than the
pressure in the tubular space 134, prevails within said
hoses 161, as is shown in figure 11 b, causing the slats
141 to move outwards accordingly.
[0046] Although the hoses extend along the entire
length of the slats 141 in the embodiment that is shown
in figures 11 a and 11 b, it is alternatively also possible
to use slats 135 that are pivotable about pivot axes 136,
in which case the hoses that are used only extend at the
outer side of a lower part of the slats 135, for example
over the same height as the bellows 151.
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Claims

1. A device for packaging a flowable solid material,
comprising a container provided with a supply open-
ing for supplying material to be packaged to the in-
terior of the container and a discharge opening for
discharging material that has been compacted in the
interior of the container to a package, compacting
means for compacting material in the interior of the
container, said container comprising a circular, ver-
tical, at least partially flexible wall, at least part of
which can be moved towards the interior of the con-
tainer and away from the interior of the container
under the influence of the operation of moving
means, characterised in that the moving means
comprise at least one abutment element on the outer
side of the vertical wall, at least the inner side of
which can be moved radially inwards and outwards,
as well as abutment means for exerting a force away
from the interior of the container on the vertical wall
so as to cause the vertical wall to abut with the outer
side thereof against the inner side of said at least
one abutment element.

2. A device according to claim 1, characterised in that
said at least one abutment element is made up of at
least one flexible, hollow pressure element, with the
moving means further comprising pressure means
for varying the pressure inside the cavity of said at
least one pressure element.

3. A device according to claim 2, characterised in that
a support member is provided at the outer side of
said at least one flexible, hollow pressure element,
against the inner side of which said at least one flex-
ible, hollow pressure element abuts with the outer
side thereof.

4. A device according to claim 2 or 3, characterised
in that a circular, vertical outer wall is provided at
the outer side of said at least one flexible, hollow
pressure element, against the inner side of which
said at least one flexible, hollow pressure element
abuts with the outer side thereof, an intermediate
space being present between said outer wall and
said wall, within which said at least one flexible, hol-
low pressure element is accommodated.

5. A device according to any one of the claims 2, 3 or
4, characterised in that said at least one flexible,
hollow pressure element comprises at least one
compressible hose.

6. A device according to claim 5, characterised in that
said at least one compressible hose is spirally pro-
vided.

7. A device according to claim 5, characterised in that

said at least one flexible, hollow pressure element
comprises a number of parallel, compressible hoses.

8. A device according to claim 7, characterised in that
the hoses extend parallel to the vertical wall, seen
in vertical cross-sectional view, over at least part of
their length.

9. A device according to claim 7 or 8, characterised
in that said hoses are connected to a common pres-
sure line.

10. A device according to claim 9, characterised in that
said common pressure line extends annularly
around the vertical wall.

11. A device according to claim 1, characterised in that
said at least one abutment element is made up of a
number of at least substantially parallel, elongated
abutment members, which abutment members can
at least in part be moved radially inwards and radially
outwards.

12. A device according to claim 11, characterised in
that said abutment members extend at least sub-
stantially parallel to a central axis of the container.

13. A device according to claim 12, characterised in
that said abutment members are capable of recip-
rocating pivoting movement about respective pivot
axes at upper ends of the abutment members, which
pivot axes extend tangentially with respect to the part
of the flexible wall of the container that abuts against
the abutment member in question or at least parallel
to the tangential direction.

14. A device according to claim 11, 12 or 13, charac-
terised in that at least one actuator is provided,
which engages the abutment member for moving the
abutment member radially inwards and outwards.

15. A device according to claim 14, characterised in
that said at least one actuator element comprises a
bellows.

16. A device according to any one of the preceding
claims, characterised in that the abutment means
comprise vacuum means for creating a reduced
pressure in an intermediate space between the ver-
tical wall and a vertical outer wall outside said vertical
wall, in which intermediate space said at least one
abutment member is provided.

17. A device according to any one of the preceding
claims, characterised in that closure means are
provided for effecting an airtight seal of the interior
of the container, with the compacting means com-
prising further vacuum means for reducing the pres-
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sure in the interior of the container while the container
is being sealed airtight by the closure means.

18. A device according to any one of the preceding
claims, characterised in that the vertical wall ex-
tends in a straight line, seen in vertical cross-sec-
tional view.

19. A device according to claim 18, characterised in
that the straight line of the vertical wall is vertically
oriented.

20. A method for using a device according to any one of
the preceding claims, comprising the steps of

A supplying flowable solid material to be pack-
aged to the interior of the container via the supply
opening,
B compacting the material in the interior of the
container,
C moving at least part of at least the inner side
of said at least one abutment member outwards
for the purpose of enlarging interior dimensions
of the container, and
D discharging compacted material from the con-
tainer via the discharge opening.

21. A method according to claim 20 for using a device
according to any one of the claims 2-10, comprising
the step of the pressure means reducing the pres-
sure in the cavity of said at least one pressure ele-
ment for the purpose of enlarging interior dimensions
of the container within the framework of carrying out
step C.

22. A method according to claim 20 or 21 for using a
device according to claim 16, comprising the steps of

E the closure means effecting an airtight seal of
the interior of the container between step A and
step B, and
F the further vacuum means reducing the pres-
sure in the interior of the container within the
framework of carrying out step B.
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