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DEVICE AND METHOD FOR OPENING CONTAINERS CONTAINING

HETEROGENEOUS MATERIALS

TECHNI CAL FI ELD

The present invention relates to the general
technical field of reprocessing household refuse of
type, whether raw or residual, and in particular it
relates to devices and methods for dispersing group
of heterogeneous materials, of the household refuse
which groupings are initially contained in covers s
plastic bags.

The present invention relates more particularly to
device for opening containers containing heterogene
materials of the household refuse kind in order to
said materials to be released from the containers,
device comprising:

- an enclosure that is provided with an inlet for
admitting containers and an outlet for released
materials, the inlet being above the outlet;

- a shredder tool that is rotatably mounted about
axis of rotation within the enclosure, the shredder
while it is in rotation, being suitable for causing
containers traveling through the enclosure to open
it comes into contact with said containers, said sh
tool extending along the axis of rotation between a
bottom end and a top end of said shredder tool, sai
shredder tool being rotatably mounted on a guide su
via its top end, the bottom end of said shredder to
being free inside said enclosure; and

- drive means for driving said shredder tool in
rotation.

The present invention also relates to a method of
opening containers containing heterogeneous materia
the household refuse kind in order to release said
materials from the containers, the method comprisin
following steps:
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- introducing said containers into an enclosure
having an inlet for admitting the containers and an
outlet for the released materials, the inlet being
the outlet; and

- causing the containers traveling through the
enclosure to be opened by putting them into contact
a shredder tool mounted to rotate about an axis of
rotation within the enclosure, said shredder tool
extending along the axis of rotation between a bott
and a top end of said shredder tool, the tool being
mounted to rotate on a guide support via its top en
bottom end of said shredder tool being free inside
enclosure so as to leave a peripheral space for pas
the containers around said shredder tool, the perip
space forming a shredder channel through which the
containers are caused to pass in order to be opened

PRI OR ART

Prior art devices generally make use of a horizont
conveyor on which materials of household refuse typ
including groupings of materials enclosed in bin ba
made of plastics material or of paper, are transpor
for the purpose of the device opening or shredding
bags. For that purpose, like conventional garbage
grinders, the device also makes use of a rotary
horizontal cylinder arranged above the conveyor and
having its axis of rotation perpendicular to the tr
direction of said conveyor, the cylinder being desi
to shred the bag when groupings of materials pass u
the cylinder, e.g. with the help of shredder teeth,
thereby releasing the materials that were initially
contained in the bags.

Nevertheless, experience shows that such a device

presents numerous drawbacks.

In particular, such devices are subjected to
frequent failures, insofar as the materials put ont
belt are generally very heterogeneous in terms of s
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consistency, and mechanical strength. Certain mate
transported by the conveyor towards the rotary cyli
strongly resist being ground (e.g. recycling articl
such as discarded electrical appliances or bulky re
such that they cannot be ground with such a device,
meaning that they are likely to damage said rotary
cylinder or other components of the device, consequ
leading to frequent stops and failures of the devic
particular, it is frequently observed that the rota
cylinder breaks or that the drive elements of said
cylinder break, which elements are generally expens
purchase and install, such that the expenses genera
maintaining that type of device are relatively high
Breaking parts of the device can also lead to a saf
risk for people passing in the proximity of said de
Furthermore, certain stringy materials with high
breaking strength, e.g. video cassette tapes, foils
plastics material fibers, can become wound around t
rotary cylinder and its supports, thereby impeding
rotation, insofar as said rotary cylinder is genera
rotatably mounted via its two ends on a stand of th
device. In such a situation, the drive means for t
rotary cylinder, generally in the form of an electr
motor, can be caused to overheat or to be subjected
excessive force, thus constituting an additional so
of failures. Likewise, stringy materials are likel
damage supports (in particular when they include ba
bearings) e.g. by penetrating into the rotary assem
clearances that are needed to enable the rotary cyl
to rotate relative to the stand of the device.

Furthermore, certain materials can become wound

around or can accumulate on the horizontal cylinder
such a manner as to cover its shredding teeth, whic
teeth are necessary for opening the bags. With its
covered in this way, the horizontal cylinder can no
longer open the bags, and thus requires a cleaning
operation (which usually requires the device to be
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stopped for a certain length of time), and that nat
represents a substantial loss of time.

Furthermore, the materials themselves, or at least
those that present a considerable size given the tr
space provided for the materials between the rotary
cylinder and the conveyor, are frequently ground by
rotary cylinder as they go past. Consequently, the
operation of the device can prevent certain materia
being reused or recycled that might otherwise have
put to good use in this way, insofar as said materi
are destroyed by the device and can become unusable

Conversely, such a device appears to be incapable
opening bags that are of size that is too small rel
to the space of fixed dimension through which they
and that is provided between the cylinder and the
conveyor. The distance between the cylinder and th
conveyor is generally selected so as to limit the d
to the cylinder that can be caused by passing mater
of large size, and to limit the grinding of such
materials by the device, such that materials enclos
packages of smaller sizes can go past the rotary cy
without being touched thereby, i.e. without being o
Thus, such a device presents the major drawback of
leaving a frequently non-negligible quantity of bag
unopened and not shredded.

The use of such a device can thus require an
additional operation of previously sorting the bags
material that are to be opened by said device, whic
represents a substantial loss of time.

Another known device comprises a vertical enclosur
having therein a shredder tool that is set into rot
about a vertical axis, the bags of material traveli
downwards. The shredder tool is provided with a
deflector cone at its top portion and lateral cutte
blades in its bottom portion so that the bags of ma
coming into contact with said shredder tool are thr
against the inside wall of the enclosure under the
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of centrifugal force, and are cut open by the blade
said shredder tool.

Nevertheless, that device does not appear to be
capable of solving the above-mentioned problems, in
as certain materials of large size or of great stre
relative to the dimensioning of the device continue
run the risk of damaging the shredder tool or of be
ground to some extent thereby. Conversely, bags of
size can pass through the device without coming int
contact with the tool and thus without being opened
in the above-mentioned device with a horizontal rot
cylinder. Furthermore, filamentary materials can b
wound around the shredder tool and can impede its
rotation, insofar as it is rotatably mounted on a
horizontal arm secured to the enclosure, which arm
placed between the top end and the bottom end of th
shredder tool.

Finally, it appears that none of the known devices
is capable of mitigating the above-mentioned drawba

SUVMMARY OF THE | NVENTI ON

The objects given to the invention consequently se
to propose a novel device and a novel method for op
containers and that are capable of remedying those
drawbacks, in particular by enabling containers hav
very heterogeneous range of strengths and dimension
be opened effectively.

Another object of the invention is to propose a
novel device and a novel method for opening contain
and making it possible to treat containers and mate
of large size.

Another object of the invention is to propose a
novel device and a novel method for opening contain
and that operate reliably and safely.

Another object of the invention is to propose a
novel device and a novel method for opening contain
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and presenting operating, upkeep, maintenance, and
costs that are relatively low.

Another object of the invention is to propose a
novel device and a novel method for opening contain
and of design that is simple and robust.

Another object of the invention is to propose a
novel device and a novel method for opening contain
and presenting high efficiency, in particular makin
possible to open containers effectively, even when
are of small size.

Another object of the invention is to propose a
novel opening device and method making it possible
reduce risks of the device jamming or being damaged
result of the presence of filamentary elements in t
containers.

Another object of the invention is to propose a
novel device and a novel method for opening contain
and having low energy consumption.

Another object of the invention is to propose a
novel device and a novel method for opening contain
and adapted to an industrial context of opening
containers.

The objects assigned to the invention are achieved

with a device for opening containers containing
heterogeneous materials of the household refuse kin
order to enable said materials to be released from
containers, said device comprising:

- an enclosure that is provided with an inlet for
admitting containers and an outlet for released
materials, the inlet being above the outlet;

- a shredder tool that is rotatably mounted about
axis of rotation within the enclosure, the shredder
while it is in rotation, being suitable for causing
containers traveling through the enclosure to open
it comes into contact with said containers, said sh
tool extending along the axis of rotation between a
bottom end and a top end of said shredder tool, sai
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shredder tool being rotatably mounted on a guide su
via its top end, the bottom end of said shredder to
being free inside said enclosure; and

- drive means for driving said shredder tool in
rotation;

the device being characterized in that said shredd
tool presents a reference position that it occupies
naturally in the absence of containers in the enclo
said shredder tool being suitable for moving away f
its reference position when containers pass through
enclosure while it continues to perform its functio
opening containers passing through said enclosure,
shredder tool tending naturally to return to its
reference position under the action of return means

The objects assigned to the invention are also
achieved with the help of a method of opening conta
containing heterogeneous materials of the household
refuse kind in order to release said materials from
containers, the method comprising the following ste

- introducing said containers into an enclosure
having an inlet for admitting the containers and an
outlet for the released materials, the inlet being
the outlet; and

- causing the containers traveling through the
enclosure to be opened by putting them into contact
a shredder tool mounted to rotate about an axis of
rotation within the enclosure, said shredder tool
extending along the axis of rotation between a bott
and a top end of said shredder tool, the tool being
mounted to rotate on a guide support via its top en
bottom end of said shredder tool being free inside
enclosure so as to leave a peripheral space for pas
the containers around said shredder tool, the perip
space forming a shredder channel through which the
containers are caused to pass in order to be opened

the method being characterized in that it includes
step during which the size of said shredder channel
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adjusts itself as a function of the containers pass
through it.

BRI EF SUMVARY OF THE DRAW NGS

Other features and advantages of the invention
appear and can be seen in greater detail on reading
following description made with reference to the
accompanying drawings, which are given purely by wa
non-limiting illustrative example, and in which:

- Figure 1 is an overall view in perspective and i
longitudinal section showing a container-opening de
in accordance with the invention;

- Figure 2 is an overall side view, partially in
longitudinal section, showing the container-opening
device of Figure 1;

- Figure 3 is a side view showing an embodiment
detail of the Figure 1 device, in particular return
for a guide support of said Figure 1 device;

- Figure 4 is a side view in longitudinal section
showing an embodiment detail of the Figure 1 contai
opening device, in particular a shredding tool of s
Figure 1 device and its drive means;

- Figure 5 is a diagrammatic side view in
longitudinal section showing a variant of the devic
the invention including a shredding tool forming fi
and second cones; and

- Figure 6 is a plan view showing the Figure 1
device and illustrating in particular the arrangeme
the Figure 3 return means within said Figure 1 devi

BEST MANNER OF EMBODYI NG THE | NVENTI ON
In a first aspect, the invention relates to a devi
1 for opening containers C containing heterogeneous

materials M, of the household refuse kind, in order to

enable said materials M to be released from the
containers C.

ing

the

y of

vice

means

ner-
aid

e of
rst

nt of
ce.

ce



10

15

20

25

30

35

In the invention, the containers C are closed or

semi-closed covers suitable for containing the mate
M. Each container C thus forms a pouch, a bag, or
within which the materials M are enclosed. Without
beyond the ambit of the invention, the containers C
equally well be in the form of boxes, bins, cages,
packages of any type, providing they are suitable f
containing said materials M. In any event, the
containers C may be opened in accordance with the
invention by being shredded, by abrasion, or by pie
SO as to create at least one opening through which
materials M can escape from said containers C. In
sense, the containers C are both sufficiently flims
fragile to be opened by the device 1 or by a user (
using a knife or opening with their hands), and
sufficiently strong to contain the materials M. Th
containers C preferably present less resistance to
shredding or piercing than do the materials M that
contain.

The device 1 is preferably designed to process

containers C in the form of a cover made of materia
is flexible and/or designed to be torn, shredded, o

pierced. The containers C are preferably bags made

paper or of plastics material, of the bin bag type,
they are closed or wrapped beforehand by users.

In the invention, the device 1 is designed to open

the containers C containing materials M of very gre
heterogeneity and thus constituting heterogeneous
materials M, the "materials” in the meaning of the
invention comprising a multitude of articles of a v

of natures and origins, being liquids, solids, or e
gases, and of shapes, substances, structures, sizes
weights, and mechanical properties that are diverse
unpredictable. In particular, certain materials M
contained in the containers C may be suitable for
mechanical grinding, and for this purpose they pres
appropriate mechanical properties, e.g. suchas ad
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10

of fragility and/or little toughness, and/or size t
sufficiently small. Certain other materials M also
contained in the containers C may, on the contrary,
found to be stronger, and in particular to withstan
grinding, and they may be likely to damage a conven
grinder machine, such as a garbage grinder machine,
jamming it. In the invention, certain materials M
certain containers C may equally well be of a fibro
filamentary nature, e.g. comprising strings, magnet
tapes, cables, or indeed bin bag closure ties, any
which can tangle together or become wound or wrappe
around rotary elements.

The materials M are preferably waste, and/or
household refuse that is to be subjected to waste o
recycling treatment, and that has been enclosed in
containers C by users (e.g. households, businesses,
factory employees) who consider them as waste and/o
materials M that they cannot make use of personally
that are to be transformed.

In the meaning of the invention, the household
refuse contained in the containers comprises raw
household refuse, i.e. refuse that has not been sub
to any treatment or sorting prior to being bagged,
residual household refuse, that has been subjected
prior (but rough) sorting, e.g. by separating out p
and/or card, and various elements made of plastics
materials or of metals, from the remainder of the i
mass of household refuse or waste.

The device 1 of the invention may be in the form o
a household refuse bag opener, as shown in Figures
2, and it is designed for use on an industrial scal
The device 1 should preferably be used within a was
reprocessing factory, or a factory for opening cont
C on a large scale.

In the invention, the device 1 comprises an
enclosure 2 that is provided with an inlet 3 for
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11

admitting containers C and an outlet 4 for released
materials M, the inlet 3 being above the outlet 4.

In the invention, the enclosure 2 forms the shell
the device 1, within which the containers C are to
opened and the materials M are to be released from
containers C. By way of example, the enclosure 2
comprises for this purpose a side wall 8 connecting
inlet 3 to the outlet 4, said side wall 8 enabling
containers C and the materials M to be guided throu
enclosure 2 from the inlet 3 towards the outlet 4.
way of example, the side wall 8 forms a tunnel.

The device 1 in accordance with the invention as

shown in Figures 1 and 2 presents a vertical enclos
with its inlet 3 at the top, which inlet is served

inlet conveyor 5, and it has its outlet 4 in its bo
portion, which outlet 4 is served by an outlet conv

6. The inlet conveyor 5 is designed to convey full
containers C to the inlet 4, the outlet conveyor 6
designed to discharge the materials M released from
containers C, together with the remains of the open
containers C. The enclosure 2 shown in Figures 1 a
is formed in its upper portion by a hopper 7 for gu
the containers C, which hopper extends from the inl
and the enclosure is formed in its bottom portion b
zone for opening the containers C, which zone exten
between the hopper 7 and the outlet 4. The hopper
shown in Figures 1 and 2 has an inspection hatch 9
through which a user can penetrate in full or in pa
into the enclosure 2 of the device 1, e.g. in order
perform maintenance or cleaning operations inside s
device 1.

In the invention, the inlet 3 is placed above the
outlet 4 so that the containers C and the materials
progress through the enclosure from the inlet 3 tow
the outlet 4 in a downward direction, in particular
the help of gravity. The shape of the enclosure 2,
in particular of its side wall 8, and the arrangeme
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12

the inlet 3 facing the outlet 4, enables the contai
and the materials M to drop within the enclosure 2.

In the invention, the containers C containing the
materials M, possibly in association with or mixed
released materials M that are not contained in cont
C, are to be inserted into the device 1 via the inl
preferably in such a manner as to feed the device 1
substantially continuously or with batches of conta
C, in order to enable the containers C to be opened
industrial rate.

In the invention, the device 1 includes a shredder

tool 10 that is mounted to rotate about an axis of
rotation within the enclosure 2, the shredder tool
being suitable for opening the containers C passing
through the enclosure 2 when it is set into rotatio
when it comes into contact with said containers C,
shredder tool 10 extending along the axis of rotati
X-X' between a bottom end 11 and a top end 12 of sa
shredder tool 10.

In the invention, the shredder tool 10 is designed

to rotate about its longitudinal axis forming the a
rotation X-X', and it preferably presents weight th
balanced around said axis of rotation X-X' connecti
top end 12 to the bottom end 11. In the invention,
shredder tool 10 is oriented in such a manner that
top end 12 is at a height that is greater than the

of the bottom end 11. The axis of rotation X-X' is
preferably oriented in the alignment of the enclosu
and in particular of its side wall 8, or else in th
alignment of the downward travel direction of the
containers C. In preferred manner, the axis of rot
X-X'is substantially vertical, as shown in Figures
4, and 5. The device 1 in accordance with the inve
and as shown in Figures 1 and 2 has a shredder tool
with its top end 12 situated in the vicinity of the

3, and with its bottom end situated in the vicinity
the outlet 4.
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In the invention, the shredder tool 10 may be
included entirely inside the enclosure 2, or it may
present a bottom end 11 and/or a top end 12 project
respectively from the bottom and/or the top of the
enclosure 2, e.g. through the outlet 4 and/or throu
inlet 3.

In the invention, the shredder tool 10 may be in t
form of a rotary cutting machine, a milling cutter,
grinder, and it is designed to cut, slice, tear, ri
or pierce the containers C so that they release the
materials M they contain. The shredder tool 10 of
invention may also be designed to throw the contain
against the side wall 8 inside the enclosure 2 by m
use of the centrifugal force generated by the rotat
said shredder tool 10, so that the impacts of the
containers C against the wall leads to said contain
being opened. The shredder tool 10 shown in Figure
2, 4, and 5 is designed both to shred the container
and to throw them against the side wall 8 of the
enclosure 2 so as to cause them to be opened in ord
extract their contents.

In the invention, the device 1 has drive means 14
for driving said shredder tool 10 in rotation. The
means 14 serve to rotate the shredder tool 10 by
delivering sufficient torque to said shredder tool
enable it to rotate and cause the containers C to b
opened. The drive means 14 may be embodied by any
means, and for example they may comprise a motor 15
an electric motor) and gearing 16 via which the mot
drives the shredder tool 10, as shown in Figures 1,
and 5.

In the invention, the shredder tool 10 is mounted
rotate on a guide support 17 via its top end 12, th
bottom end 11 of said shredder tool 10 being free i
said enclosure 2. Thus, in the invention, the shre
tool 10 projects from the guide support 17 in such
manner as to extend within the enclosure 2 by proje
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14

from said guide support 17 over at least a majority
its length, and being directed towards the ground 5
This configuration thus enables the bottom portion
shredder tool 10 to be disengaged, in particular ar
its bottom end 11. Specifically, a completely free

is arranged around the shredder tool 10. The conta
C can thus come into contact with all of the bottom
portion of said shredder tool 10.

The guide support 17 is designed to support the
shredder tool 10 from the top, being arranged above
such that said shredder tool 10 is suspended from s
guide support 17. The guide support contains both
rotary connection in which the shredder tool 10 is
to rotate about its axis of rotation X-X', and an a
abutment enabling the guide support 17 to support s
guide tool 17 without impeding its rotation. Thus,
shredder tool 10, and in particular the axis of rot
X-X' of the shredder tool 10, projects downwards fr
guide support 17, said shredder tool 10 being in a
down" orientation.

Preferably, the shredder tool 10 bears solely
against the guide support 17, and it is not mechani
connected to any other support, apart from the driv
means 14.

In the invention, the shredder tool 10 presents a
bottom end 11 that is free, i.e. that is situated a
distance from any other portion of the device 1, an
particular of the enclosure 2, so that the containe
can pass without obstruction (other than from the
shredder tool 10 itself) through the space left bet
said shredder tool 10 and the side wall 8 of said
enclosure 2. In this way, an empty space for passi
containers C is arranged at the periphery of the sh
tool 10, which is suspended like a pendulum in the
of the enclosure 2.

Advantageously, such a design serves in particular

to limit the winding and wrapping around the shredd
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tool 10 of stringy or filamentary elements that mig
presented by the containers C or the materials M, s
that said shredder tool 10 advantageously presents
tendency to being braked in its rotation by stringy
filamentary elements. If stringy or filamentary el

do indeed accumulate on the shredder tool 10, such
design also makes it possible to clean the tool by
causing said accumulated elements to pass via the b
end 11 of said shredder tool 10 since it is free, t
making it easy for said elements to be separated fr
said shredder tool 10. Such cleaning may advantage
be performed when the device 1 is stopped, e.g. by
via the inspection hatch 9, as shown in Figure 2.
Furthermore, when the device 1 is in operation, the
impacts of the containers C against the shredder to
already serve, at least in part, to detach any resi

of materials M that might accumulate on said shredd
tool 10, such that the device 1 is self-cleaning.

In preferred manner, the shredder tool 10 has a
drive shaft 23 extending from the top end 12 of sai
shredder tool 10 and driven in rotation by the driv
means 14, as shown in Figures 1, 2, 4, and 5. The
shredder tool 10 is suspended from the guide suppor
by the drive shaft 23, which is also designed to re
and transmit the rotary torque delivered by the dri
means 14 to said shredder tool 10. The drive shaft
preferably lies on the axis of rotation X-X' of the
shredder tool 10. The top end 12 of the shredder t
advantageously coincides with the top end of the dr
shaft 23.

As shown in Figure 4, the guide support 17 is
advantageously provided with an axial thrust ball b
18 having a movable portion 18A, a stationary porti
18B, and balls 18C between the top movable portion
and the bottom stationary portion 18B, so as to
facilitate rotation between them. The shredder too
is suspended from the movable portion 18A via at le
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one notched nut 19 secured to the top end 12 of sai
shredder tool 10 (and in particular screwed onto a
on the drive shaft 23), and forming a support shoul
for said shredder tool 10, said at least one notche
19 bearing against said movable portion 18A so as t
on said movable portion 18A, e.g. via a top spacer
appropriate size. As shown in Figure 4, the statio
portion 18B rests on the guide support 17 via a bot
spacer 21 resting on an inside shoulder of a jacket
secured to said guide support 17.

Naturally, it is possible to envisage using any
other rotary mount known in the art for mounting th
shredder tool 10 on the guide support 17 without go
beyond the ambit of the invention, providing the sh
tool 10 is mounted to rotate and is supported by th
guide support 17 via the top end 12 of said shredde
10. By way of example, the rotary mount may compri
journal bearing, a ball or roller bearing, etc.

Likewise, where necessary, the rotary mount may be
using sealing means (such as gaskets) for protectin
rotary mount from potential projections of material
containers C that have been opened in the enclosure
indeed projections of moisture.

The enclosure 2 preferably includes a shredder
inside wall 25 surrounding the shredder tool 10 at
distance so as to leave a preferably annular shredd
channel around said shredder tool 10, the container
being caused to pass through the shredder channel i
order to be opened. The empty space for movement
arranged at the periphery of the shredder tool 10 i
preferably encircled by the shredder wall 25, which
part of the side wall 8 of the enclosure 2, and aga
which the containers C are to be thrown by said shr
tool 10 in order to cause them to be opened. The
containers C can also be opened by friction when th
of sufficient size to come into contact simultaneou
with the shredder wall 25 and with the shredder too
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S0 as to be stressed between them. In order to cau
containers C to be opened by friction, the shredder
10 and/or the shredder wall 25 are designed to reta
containers C individually by grip. To this end, th
enclosure 2 advantageously includes a plurality of
friction-backing teeth 26 within it, which teeth ar
designed to contribute to opening the containers C,
friction-backing teeth 26 being arranged helically
inside periphery of said enclosure 2. Advantageous
the friction-backing teeth 26 are secured in partic
to the shredder wall 25 and they are oriented
centripetally. The friction-backing teeth 26 are
arranged to catch and/or tear the containers C so a
open them, and for this purpose they are arranged i
concentric spirals of friction-backing teeth 26, th
spirals preferably being coaxial about the axis of
rotation X-X' of the shredder tool 10. The contain
are preferably thrown against the friction-backing
26 by the shredder tool 10 at a speed that is high
for said friction-backing teeth 26 to open said
containers C.

The shredder wall 10 is advantageously designed to

be sufficiently extensible and resilient to be capa
extending so as to increase (or reduce) the through
section for the containers C, i.e. the size of the
shredder channel, with this being as a function of
containers C passing through the shredder channel.
containers C of large size, or of considerable stre
may for example deform the shredder wall 10 so as t
increase the size of the shredder channel, thereby
significantly lowering the risk of the device 1 bei
jammed by this type of container C. Once the conta
has gone through, the shredder wall 10 advantageous
returns to its initial shape, so as to reestablish

initial through section of the shredder channel.
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By way of example, the shredder wall 10 may be mad
to be deformable with the help of pivotal flaps 42
described below.

Advantageously, the enclosure 2 is divided into tw
portions:

- a top portion into which containers are admitted
and through which they drop, the top portion extend
from the inlet 3 and preferably being formed by the
hopper 7; and

- a bottom portion that is defined by the shredder
wall 25.

In complementary manner to the friction-backing
teeth 26, the shredder tool 10 preferably includes
plurality of shredder knives 13 arranged helically
periphery of said shredder tool 10 and oriented
centrifugally, as shown in Figures 1, 2, 4, and 5,
knives 13 being designed to catch, pierce, and rip
the containers C when they come into contact therew
just like the friction-backing teeth 26. The rotat
the shredder tool 10 in combination with the travel
of the containers C through the enclosure 2 prefera
enables said blades 13 to reach the containers C at
speed that is sufficient to cause them to open. Th
blades 13 are preferably also designed to contribut
throwing the containers C against the side wall 8 o
enclosure 2, and in particular against the friction
backing teeth 26 of the shredder wall 25, and for t
purpose they are arranged in such a manner as to fo
series of knives 13 in concentric spirals about the
of rotation X-X' of the tool. The knives 13 and th
friction-backing teeth 26 are each individually in
form of a blade, a spike, or a fin projecting
respectively from the shredder tool and from the sh
wall 25.

Preferably, the shredder tool 10 has a first
shredder module 27 extending over a fraction of the
of rotation X-X' of said shredder tool 10 and of cr
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section that increases in the flow direction of the
containers C. Preferably, and as shown in Figures
4, and 5, the first shredder module 27 extends betw
the bottom end of the drive shaft 23 and the bottom
of the shredder tool 10. The first shredder module
preferably forms an upside-down funnel having knive
at its periphery. Such an arrangement enables the
containers C, as they fall under gravity through th
enclosure 2, to come into contact with the first sh
module 27 and to bounce off it towards the shredder
25.

In preferred manner, and as shown in Figures 1, 2,

4, and 5, the shredder tool 10, and in particular t
first shredder module 27, forms a first cone 29 tha
coaxial about the axis of rotation X-X' of said shr
tool 10 and that has its apex pointing towards the
end 12 of said shredder tool 10, the first cone 29
bristling with knives 13 that project outwards from
first cone 29. The first cone 29 is preferably sec

at its apex to the bottom end of the drive shaft 23

is formed by a plurality of plates extending radial
from said drive shaft 23, the plates being connecte
one another by concentric internal rings 30 providi
said first cone 29 with structural strength, the in

of said first cone 29 being hollow and consequently
advantageously being lightweight. Such an arrangem
enables the containers C, on dropping under gravity
through the enclosure 2, to come into contact with
first cone 29 and to bounce off it towards the shre
wall 25.

The shredder wall 25 preferably forms a first
friction-backing stage 28 of cross-section that inc
in the travel direction of the containers C, and
surrounding the first shredder module 27 of the shr
tool 10 so as to contribute to forming the shredder
channel that presents an annular section of area th
decreases in the travel direction of the containers
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In this way, the peripheral annular space around th
shredder tool 10 forms a converging annular channel
Thus, the containers C containing the materials M,

of which containers are much larger in volume than
materials M that they contain, can slide in the
preferably annular shredder channel between the shr
tool 10 and the shredder wall 25. The containers C
encounter a constriction of the shredder channel, s
that it is necessary for a container C to be opened
order to enable it to pass through said shredder ch

in the form of materials M that have been released
that are smaller in size than said container C. In
way, a maximum percentage of the containers C intro
into the enclosure are opened.

Preferably, and as shown in Figures 1, 2, 4, and 5
the enclosure 2, and in particular the first fricti
backing stage 28, forms a frustoconical skirt that
substantially coaxial with the first cone 29 and of
angle that is more acute than the cone angle of sai
first cone 29, so as to form a converging annular
shredder channel.

Preferably, and as shown in Figure 5, said shredde
tool 10 has a second shredder module 31 extending b
the first shredder module 27 and the bottom end 11
said shredder tool 10, and of cross-section that
decreases in the travel direction of the containers
the shredder wall 25 forming a second friction-back
stage 33 of cross-section that decreases in the tra
direction of the containers C, and surrounding the
shredder module 31 of the shredder tool 10 so as to
contribute to forming the shredder channel. The se
friction-backing stage 33 associated with the secon
shredder module 31 extends the converging annular
shredder channel, the shredder tool 10 forming a sh
cutter that is surrounded at a distance by the side
8 of the enclosure, such that the outlet 4 is circu
shape.
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The shredder tool 10 and in particular the second
shredder module 31, preferably forms a second cone
coaxial about the axis of rotation X-X' of said shr
tool 10 and having its apex pointing towards the bo
end 11 of said shredder tool 10, the base of the fi
cone 29 and the base of the second cone 32 coincidi
shown in Figure 5. The second cone 32 preferably
bristles with knives 13 in the same manner as the f
cone 29.

The enclosure 2, and in particular the second
friction-backing stage 33 preferably forms an upsid
frustoconical skirt that is substantially coaxial a
the second cone 32, and of cone angle that is less
than the cone angle of said second cone 32 so as to
extend the converging annular shredder channel form
the association between the first cone 29 and the
frustoconical skirt formed by the first friction-ba
stage 28. The bottom edge of the frustoconical ski
formed by the first friction-backing stage 28 is
preferably attached to the top edge of the upside-d
frustoconical skirt formed by the second friction-b
stage 33, as shown in Figure 5. The second frictio
backing stage 33 preferably bristles with friction-
backing teeth 26, like the first friction-backing s
28.

In preferred manner, the shredder tool 10 has a
stationary protective sheath 24 longitudinally
surrounding the drive shaft 23 of the shredder tool
over at least the majority of the length of said dr
shaft 23. The protective sheath 24 is preferably i
form of a cylindrical shell receiving the drive sha
therein, e.g. surrounding it, the protective sheath
being secured by way of example to the guide suppor
in such a manner that it does not rotate, while ena
the drive shaft 23 to rotate within it. The presen
the non-rotary protective sheath 24 advantageously
to limit stringy or filamentary elements coming fro
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containers C and the materials M passing through th
enclosure 2 becoming wound around the drive shaft 2
the shredder tool 10. The protective sheath 24 is
preferably secured to the guide support 17 at its t

(as shown in particular in Figure 4), and in partic

is attached to the jacket 22 so as to project from
guide support 17.

The shredder tool 10 preferably presents a referen
position in which it naturally places itself in the
absence of containers C inside the enclosure 2, sai
shredder tool 10 being capable of moving away from
reference position while containers C are passing t
said enclosure 2, while continuing to perform its
function of opening containers C traveling through
enclosure 2, said tool having a natural tendency to
return to its reference position under the action o
return means 34. This technical characteristic of
device 1 could constitute the subject matter of an
invention on its own that is not necessarily associ
with the shredder tool 10 being mounted on the guid
support 17 via its top end 12.

In the absence of any external mechanical stresses
as can be generated by the passage of containers C
contact with said shredder tool 10, the shredder to
positions itself in stable equilibrium in its refer
position, which is its default working position. W
is stressed by the containers C, the shredder tool
move away a little from its initial position, in
particular when containers C of large size or of
considerable strength come into contact therewith.
it has moved, the shredder tool 10 is designed to r
automatically and immediately to its reference posi
under the action of the return means.

Such a design advantageously enables the passage o

large or strong containers C to be damped, thus ena
the device 1 to treat a particularly heterogeneous
of containers. The shredder tool 10 is designed to
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which can prevent it being damaged, or might lead t
drive shaft 23 breaking, with the large and irregul
forces that it needs to deliver being damped and ta
by the return means 34. The possibility of the shr
tool 10 moving, i.e. shifting, advantageously enabl
through section available for the containers Cto b
varied. In particular, the shape of the shredder c
can thus change automatically in order to avoid
substantially any jamming of the device 1, e.g. by
or general variation in its shape.

Since the device 1 is preferably designed so that
the bottom end 11 of the shredder tool 10 is free a
attached to the enclosure 2, as described above, an
since the shredder tool 10 is preferably mounted to
capable of moving automatically under the action of
containers, as described above, the risks of the de
jamming and the risks of the shredder tool 10 becom
entangled are particularly low.

Finally, it is preferably the way the shredder too
10 is mounted within the device 1, and in particula
within the enclosure 2, that makes it possible to t
very heterogeneous range of containers C in effecti
manner with limited risk of jamming and little
maintenance.

The shredder tool 10 is shown in Figures 1, 2, 4,
and 5 in its reference position, in which its axis
rotation X-X'is centered and substantially vertica
inside the enclosure 2 (preferably the first cone 2
coaxial with the first friction-backing stage 28).
shredder tool 10 is preferably capable of departing
its reference position by moving in translation alo
least one axis perpendicular to the axis of rotatio
X-X', or at least in a plane normal to the axis of
rotation X-X'. In alternative manner or in additio
shredder tool may be capable of performing swinging
pendulum movements, e.g. about its top end 12.

o its
ar

ken up
edder
es the

hannel

local

nd not

be

large
vice
ing

reat a
ve

of

9is

The
from
ng at

n, the
or



10

15

20

25

30

35

24

The shredder tool 10 is preferably designed to
depart from its reference position while continuing
rotate in the event of receiving a container C or
material that has been inserted into the enclosure
that is of a size greater than the space arranged b
the shredder tool 10 and the side wall 8 of the enc
2, or that is of strength that is too great to be o
broken, or ground by said shredder tool 10, such a
container C or material being referred to below as
"jJamming element”. On departing from its reference
position, the shredder tool 10 thus leaves availabl
the jamming element substantially all of the space
to allow said jamming element to pass through and b
discharged to the outlet 4. Such a design thus mak

possible to avoid the device 1 being jammed by jamm

elements, e.qg. of a kind that might otherwise block
and/or damage said device 1, in particular when sai
jamming element is bulky refuse or a recycling cent
article that withstands grinding.

The return means 34 are designed so that in the

absence of jamming material in the enclosure 2, the
shredder tool 10 remains substantially in its refer
position, and so that any jamming element that migh
block the device 1 causes said shredder tool 10 to
away from its reference position automatically. Th
jamming element itself preferably moves the shredde
10 away from its reference position, pushing it
mechanically under the combined actions of gravity
said shredder tool 10 rotating, acting against the
means 34. Naturally, a system for detecting jammin
the device 1 may also be installed, which system ca
the shredder tool 10 to be moved away from its refe
position, e.g. by using a shift actuator.

The guide support 17 of the shredder tool 10 is
preferably secured to the enclosure 2 via at least
flexible connection 35 forming the return means 34,
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guide support 17 forming a pivot connection with sa
shredder tool 10.

Thus, in this configuration, the guide support 17
and the shredder tool 10 are caused to be moved awa
the reference position together, and they are secur
each other, ignoring rotation of said shredder tool

The guide support 17 is preferably secured to the
enclosure 2 by four flexible connections 35 arrange
rectangle in a horizontal plane, as shown in Figure
4 and 6. The guide support 17 preferably comprises
support means 36, preferably substantially horizont
means, at the ends of which said guide support 17 i
connected to the enclosure 2 by the flexible connec
35 (as shown in Figures 1, 3, and 6). The flexible
connections 35 are attached to the enclosure 2 via
support legs 37 preferably four such legs, that ext
from the top of the device 1 down to the ground on
it stands, said support legs 37 forming a scaffold
supports the device 1 as a whole.

As shown in Figure 3, each flexible connection
preferably comprises:

- a first damper element 38A such as a rubber damp
that is placed under the support beam 36 in questio
supporting it in flexible manner, and itself bearin
against a first support face 39A of the support leg
order to create a vertical return force causing the
support to move upwards;

- a second damper element 38B, such as a rubber
damper, that is placed above the support beam 36 in
guestion, pressing on the top thereof in flexible m
and itself pressing against a second support plate
the support leg 37 in order to create a vertical re
force causing the guide support to move downwards,
support beam 36 then being vertically built-in in
flexible manner between the first and second damper
elements 38A and 38B; and

y from
edto
10.

dina
slto

al

tions

end

which
that

er

37in
guide

anner,
39B of
turn
the



10

15

20

25

30

35

26

- a third damper element 38C, such as a rubber
damper, that is placed on one side of the support b
in question bearing laterally against it in flexibl
manner, and itself bearing laterally against the su
leg 37 so as to create a horizontal return force ca
the guide support to move laterally, the support be
then being built-in laterally in flexible manner, f
at a first end by the third damper element 38C of a
of the four flexible connections 35, and secondly a
second end by the third damper element 38C of a sec
the four flexible connections 35.

The degree of flexibility of each flexible
connection 35 may preferably be adjusted using adju
means 40 of the presser screw type (as shown in
Figure 3), so as to adjust the magnitude of the ret
force delivered by the return means 34 and thus the
admittance of the device 1, i.e. the extent to whic
allows jamming elements to go through the enclosure
without being ground by the shredder tool.

Advantageously, the flexible connections 35 are
designed to break when a jamming element that is to
strong is inserted into the enclosure 2, so that th
drive shaft 23 is not damaged.

The drive means 14 preferably comprise a motor 15

secured to the guide support 17. In such a
configuration, the motor 15 and the gearbox 16 are
to follow any movements of the shredder tool 10, th
simplifying the design of the drive means 14 and
improving the robustness of the device 1.

In preferred manner, the relative position between

the shredder tool 10 and the enclosure 2 is adjusta
using length variation means 41 for varying the len
said shredder tool 10, as shown in particular in
Figure 4. The length variation means 41 enable the
length of the shredder tool 10 to be varied, e.g. i

a manner as to place the first cone 29 at a desired
height within the enclosure 2, and so as to move it
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towards or away from the shredder wall 25 (which wa
includes in particular the first and second frictio
backing stages 28 and 33). It is thus possible by

the length variation means 41 to adjust, by way of
example:

- the propensity of the shredder channel to allow
jamming elements to pass through the enclosure 2 wi
being ground by the shredder tool; and

- the propensity of the device 1 to open container
C of small size.

Specifically, varying the length of the shredder
tool 10 makes it possible to enlarge or reduce the
shredder channel, respectively so as to facilitate
passage of containers C through the enclosure 2, or
brake such passage.

The shredder wall 25 (which wall includes in
particular the first and second friction-backing st
28 and 33) may preferably be adjusted in height rel
to the shredder tool 10, e.g. from the outside of t
device 1 so as to adjust the admittance of the shre
channel, e.g. as a function of the size and the sol
of the containers C that are to be opened.

The outlet 4 preferably presents a section of area
that is adjustable, the enclosure 2 having a series
longitudinally-extending pivotally-mounted flaps 42
designed to be capable of moving gradually between
spaced-apart configuration and a bunched-together
configuration in order to vary the section area of
outlet 4, as shown in Figures 1 and 2. Preferably,
top of each pivotal flap 42 is pivotally connected
enclosure 2 so that the bottom of the shredder wall
of variable perimeter, e.g. so as to vary the conic
shape of the shredder wall 25 until it has the shap
an annular skirt. Adjusting the pivotal flaps 42 m
it possible to adjust the admittance of the shredde
channel, e.g. as a function of the size and the sol
of the containers C that are to be opened, it being
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understood that the spaced-apart configuration
corresponds to admittance that is greater than the
bunched-together configuration.

The pivotal flaps 42 are preferably designed to be
adjusted in an adjustment configuration correspondi
either to the bunched-together configuration, or to
intermediate configuration between the spaced-apart
configuration and the bunched-together configuratio
pivotal flaps 42 being designed to take up the adju
configuration naturally in the absence of any conta
C in the enclosure 2, and being capable of moving a
from the adjustment configuration towards the space
apart configuration during the passage of container
through said enclosure 2, said pivotal flaps 42 nat
tending to return towards their adjustment configur
For this purpose, the pivotal flaps 42 may be surro
by surrounding springs. The pivotal flaps 42 are t
preferably designed to cause the section of the shr
channel to vary automatically under the action of t
containers C, in particular for the purpose of redu
any risk of jamming, while also enabling most or ev
containers C to be opened effectively.

The above-described device 1 preferably operates a
follows:

- A plurality of containers C for opening are
inserted via the inlet 3 of the device 1, e.g. usin
inlet conveyor 5, the containers C being full or
partially filled with materials M of household refu
type.

- The containers C then drop under gravity through
the hopper 7 at the inlet 3 so as to reach the annu
shredder channel. The containers C are likely to s
the side wall 8 of the enclosure 2, which may alrea
contribute to opening them, at least in part. The
containers C's dropping causes them to acquire spee
before they come into contact with the shredder too
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- The containers C then come into contact with the
rotating shredder tool 10 so as to be opened thereb
particular, the shredder tool 10 catches the contai
by means of its shredder knives 13, thereby contrib
to opening said containers C by lacerating them. T
containers C caught by the shredder tool 10 are als
thrown outwards by the centrifugal force generated
rotation of said shredder tool 10, and thus come in
contact with the shredder wall 25 having friction-b
teeth that also contribute to slicing the container
order to open them. Containers C of large size bec
jammed in contact both with the shredder wall 25 an
the shredder tool 10, and they are torn by friction
traction. Containers C of high mechanical strength
a force against the shredder tool 10 and/or against
shredder wall 25, so as to make themselves a path t
the outlet 4 by moving said shredder tool 10 away f
its reference position, and/or by moving the shredd
wall 25 and in particular one or more of its pivota
flaps 42 away from their reference positions.

- The materials M released from the containers C a
the containers travel through the enclosure 2 fall
gravity towards the outlet 4 where they are dischar
e.g. by the outlet conveyor 6.

The invention also provides a method of opening
containers C, which method is preferably performed
the above-described device 1.

The invention also provides a method of opening
containers C containing heterogeneous materials M,
household refuse kind, in order to enable said mate
M to be released from the containers C, the method
comprising the following steps:

- introducing said containers C into an enclosure
provided with an inlet 3 for admitting containers C
an outlet 4 for released materials M, the inlet 3 b
above the outlet 4, so that the containers C travel
through the enclosure 2 with the help of gravity; a
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- causing the containers C traveling through the
enclosure 2 to be opened by putting them into conta
with a shredder tool 10 mounted to rotate about an
of rotation X-X" within the enclosure 2, said shred
tool 10 extending along the axis of rotation X-X'b
a bottom end 11 and a top end 12 of said shredder t
10.

In the method of the invention, the containers C a
opened using said shredder tool 10, which is mounte
rotate on a guide support 17 via its top end 12, th
bottom end 11 of said shredder tool 10 being free i
said enclosure 2 so as to leave a peripheral space
said shredder tool 10 through which the containers
pass.

The peripheral space for passing containers C is
provided at the periphery of the shredder tool 10,
is suspended in the core of the enclosure 2, e.g. |
pendulum. Such a design serves in particular to en
that any stringy or filamentary elements, which may
present in the containers C or the materials M, can
or wrap around the shredder tool 10 to a limited ex
only, such that said shredder tool 10 advantageousl|
presents little probability of being braked in its
rotation by stringy or filamentary elements. If st
or filamentary elements do indeed accumulate on the
shredder tool 10, such a design also makes it possi
clean the tool by causing said accumulated elements
pass via the bottom end 11 of said shredder tool 10
which bottom end is free, so as to enable said elem
to be easily separated from said shredder tool 10.
cleaning may advantageously be performed while the
1 is stopped, e.g. by using an inspection hatch 9,
shown in Figure 2.

The enclosure 2 and the shredder tool 10 preferabl
form a preferably annular shredder channel through
the containers C are caused to pass in order to ope
them. The peripheral space advantageously forms sa
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shredder channel. Thus, the peripheral passage spa
i.e. the shredder channel, is preferably arranged a
periphery of the shredder tool 10 and is surrounded
the shredder wall 25, that forms part of the side w

of the enclosure 2, and against which the container
can be thrown by said shredder tool 10 in order to
them to be opened. The containers C can also be op
by friction when they are of a size that is suffici

for them to come into contact simultaneously with t
shredder wall 25 and with the shredder tool 10, so
be stressed between them. In order to cause the
containers C to be opened by friction, the shredder
10 and/or the shredder wall 25 are designed to reta
containers C individually by gripping them.

The containers C are preferably introduced into th
enclosure 2 in substantially continuous manner or i
batches of containers C, so as to form a continuous
discontinuous stream of containers C, thereby enabl
the containers C to be opened in industrial manner,
within a waste reprocessing factory or a recycling
center.

The method preferably includes a step of
automatically increasing the area of the annular se
of the shredder channel when the size of the materi
traveling through said shredder channel increases,
automatically reducing the area of the annular sect
the shredder channel when the size of the materials
flowing through said shredder channel decreases. T
technical characteristic of the method could consti
an invention on its own that is not necessarily
associated with the shredder tool 10 being mounted
rotate on the guide support 17 by its top end 12.

Thus, the method preferably includes a step during
which the size of the shredder channel adjusts itse
without intervention from a user as a function of t
containers C passing through it. This enables the
opening method to adapt to a very heterogeneous ran
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containers C, e.g. containers of sizes, shapes, or
mechanical strengths that differ. In other words,
shredder channel presents a through section for the
containers C that is automatically adjustable as a
function of the nature and the physical properties
said containers C. The method of the invention is
adapted to opening containers C comprising not only
stringy materials M, but also materials of large si
small size, and considerable or little mechanical
strength, insofar as each of these types of materia
preferably not in a position to interrupt the metho
jamming, blocking, or winding in the shredder space
the shredder tool 10, or on the shredder wall 25.

The method of the invention is thus particularly
adapted to opening containers (C) formed by bags ma
plastics material or of paper, and containing mater
(M) constituting waste, and/or household refuse tha
to be subjected to waste processing or recycling.

The increase or the reduction in the area of the
annular section of the shredder channel takes place
automatically, e.g. when jamming elements (as defin
above) pass through, by using any available means,
preferably by using the following together or sing|

- a shredder tool 10 movable relative to its
reference position under the action of return means
the return means being formed by way of example by
flexible connections 35 connecting the guide suppor
to the enclosure 2, thereby leading, in more genera
manner, to the shredder tool 10 having the ability
move away from its reference position under the act
said containers C, where necessary; and/or

- pivotal flaps 42 designed to move gradually
between a spaced-apart configuration and a bunched-
together configuration so as to vary the area of th
section of said outlet 4 so that the shredder wall
extensible, if necessary, under the action of the
containers C passing through the enclosure 2.
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The invention finds its industrial application in
the design, manufacture, and implementation of mean
opening containers containing heterogeneous materia
such as household refuse.
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CLAIMS

1. A device (1) for opening containers (C) containi
heterogeneous materials (M) of the household refuse
in order to enable said materials (M) to be release
the containers (C), said device (1) comprising:

- an enclosure (2) that is provided with an inlet
(3) for admitting containers (C) and an outlet (4)
released materials (M), the inlet (3) being above t
outlet (4);

- a shredder tool (10) that is rotatably mounted
about an axis of rotation (X-X") within the enclosu
(2), the shredder tool (10), while it is in rotatio
being suitable for causing containers (C) traveling
through the enclosure (2) to open when it comes int
contact with said containers (C), said shredder too
extending along the axis of rotation (X-X') between
bottom end (11) and a top end (12) of said shredder
(10), said shredder tool (10) being rotatably mount
a guide support (17) via its top end (12), the bott
(11) of said shredder tool (10) being free inside s
enclosure (2); and

- drive means (14) for driving said shredder tool
(10) in rotation;

the device (1) being characterized in that said
shredder tool (10) presents a reference position th
occupies naturally in the absence of containers (C)
the enclosure (2), said shredder tool (10) being su
for moving away from its reference position when
containers (C) pass through said enclosure (2) whil
continues to perform its function of opening contai
(C) passing through said enclosure (2), said shredd
tool (10) tending naturally to return to its refere
position under the action of return means (34).

2. A device (1) according to the preceding claim,
characterized in that the guide support (17) for th
shredder tool (10) is secured to the enclosure (2)
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least one flexible connection (35) forming the retu
means (34), said guide support (17) forming a pivot
connection with said shredder tool (10).

3. A device (1) according to either preceding claim
characterized in that the drive means (14) comprise
motor secured to the guide support (17).

4. A device (1) according to any preceding claim,
characterized in that the relative position between
shredder tool (10) and the enclosure (2) is adjusta
using length variation means (41) for varying the |
of said shredder tool (10).

5. A device (1) according to any preceding claim,
characterized in that the outlet (4) presents a sec

of adjustable area, the enclosure (2) having a seri
pivotal longitudinal flaps (42) designed to be capa
moving gradually between a spaced-apart configurati
a bunched-together configuration so as to vary the
section area of said outlet (4).

6. A device (1) according to the preceding claim,
characterized in that the pivotal flaps (42) are de

to be adjusted to occupy an adjustment configuratio
corresponding either to the bunched-together
configuration, or to an intermediate configuration
between the spaced-apart configuration and the bunc
together configuration, the pivotal flaps (42) bein
designed to occupy the adjustment configuration nat
in the absence of containers (C) in the enclosure (
and being capable of moving away from the adjustmen
configuration towards the spaced-apart configuratio
during the passage of containers (C) through said
enclosure (2), said pivotal flaps (42) tending natu

to return to their adjustment configuration.
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7. A device (1) according to any preceding claim,
characterized in that the shredder tool (10) has a
shaft (23) extending from the top end (12) of said
shredder tool (10) and driven in rotation by the dr
means (14), the shredder tool (10) including a stat
protective sheath longitudinally surrounding the dr
shaft (23) over at least a majority of the length o
drive shaft (23).

8. A device (1) according to any preceding claim,
characterized in that the enclosure (2) includes an
inside shredder wall (25) surrounding the shredder
(10) at a distance so as to leave an annular shredd
channel around said shredder tool (10), the contain
(C) being for passing through the shredder channel
order to be opened.

9. A device (1) according to the preceding claim,
characterized in that the shredder tool (10) has a
shredder module (27) extending along a fraction of
axis of rotation (X-X") of said shredder tool (10)
cross-section that increases in the travel directio
the containers (C), the shredder wall (25) forming
first friction-backing stage (28) of cross-section
increases in the travel direction of the containers
and that surrounds the first shredder module (27) o
shredder tool (10) in order to contribute to formin
shredder channel of annular section presenting an a
that decrees in the travel direction of the contain

(©).

10. A device (1) according to the preceding claim,
characterized in that said shredder tool (10) has a
second shredder module (31) extending between the f
shredder module (27) and the bottom end (11) of sai
shredder tool (10), and of cross-section that decre

in the travel direction of the containers (C), the
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shredder wall (25) forming a second friction-backin
stage (33) of cross-section that decreases in the t
direction of the containers (C), and surrounding th
second shredder module (31) of the shredder tool (1
order to contribute to forming the shredder channel

11. A device (1) according to any preceding claim,
characterized in that the shredder tool (10) forms
first cone (29) coaxial about the axis of rotation

of said shredder tool (10) and having its apex poin
towards the top end (12) of said shredder tool (10)
enclosure (2) forming a frustoconical skirt substan
coaxial about the first cone (29), and of cone angl|
is more acute than the cone angle of said first con
(29).

12. A device (1) according to any preceding claim,
characterized in that said shredder tool (10) has a
plurality of shredder knives arranged helically at
periphery of said shredder tool (10).

13. A device (1) according to any preceding claim,
characterized in that the enclosure (2) has a plura
of friction-backing teeth (26) therein designed to
contribute to opening the containers (C), said fric
backing teeth (26) being arranged helically on the
periphery of said enclosure (2).

14. A device (1) according to any preceding claim,

characterized in that the containers (C) are formed
covers made of flexible material and/or designed to
torn.

15. A device (1) according to any preceding claim,
characterized in that the containers (C) are formed
bags made of plastics material or of paper, and in
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the materials (M) are waste, and/or household refus
is to be subjected to waste treatment or to recycli

16. A method of opening containers (C) containing
heterogeneous materials (M) of the household refuse
in order to release said materials (M) from the
containers (C), the method comprising the following
steps:

- introducing said containers (C) into an enclosur
(2) having an inlet (3) for admitting the container
and an outlet (4) for the released materials (M), t
inlet (3) being above the outlet (4); and

- causing the containers (C) traveling through the
enclosure (2) to be opened by putting them into con
with a shredder tool (10) mounted to rotate about a
of rotation (X-X") within the enclosure (2), said
shredder tool (10) extending along the axis of rota
(X-X") between a bottom end (11) and a top end (12)
said shredder tool (10), the tool being mounted to
on a guide support (17) via its top end (12), the b
end (11) of said shredder tool (10) being free insi
said enclosure (2) so as to leave a peripheral spac
passing the containers (C) around said shredder too
(10), the peripheral space forming a shredder chann
through which the containers (C) are caused to pass
order to be opened;

the method being characterized in that it includes
step during which the size of said shredder channel
adjusts itself as a function of the containers (C)
passing through it.

17. A method according to the preceding claim,
characterized in that it includes a step of automat
increasing the area of the annular section of the
shredder channel when the size of the materials (M)
passing through said shredder channel increases, an
automatically reducing the area of the annular sect
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the shredder channel when the size of the materials
passing through said shredder channel decreases.

18. A method according to claim 16 or claim 17,
characterized in that the containers (C) are introd
into the enclosure (2) in substantially continuous

or in batches of containers (C), so as to form a
continuous or discontinuous stream of containers (C

(M)
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