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MACHINE FOR SORTING A MIXTURE OF
WASTE, AND ASSOCIATED SORTING
METHOD

This is a National Phase Application filed under 35 U.S.C.
371 as a national stage of PCT/FR2015/051372, filed May
22, 2015, an application claiming the benefit of French
Application No. 1454709, filed May 23, 2014, the content of
each of which is hereby incorporated by reference in its
entirety.

TECHNICAL FIELD

The present invention concerns the field of sorting, and in
particular the automatization of sorting by means of a rotary
machine, in particular to perform sorting of wastes, in order
to treat them, in particular to recycle them or to valorize
them.

The invention concerns more specifically a rotary
machine for sorting a mixture of wastes, the latter being with
heterogeneous sizes, shapes and consistencies, the mixture
of wastes comprising at least biodegradable wastes and
non-biodegradable recyclable wastes.

The invention also concerns a method for sorting a
mixture of wastes with heterogeneous sizes, shapes and
consistencies, comprising at least biodegradable wastes and
non-biodegradable recyclable wastes, a non-negligible por-
tion of the mass of the mixture of wastes being formed by
biodegradable wastes, for example at least 10% of the mass,
and a non-negligible portion of the mass of the mixture
being formed by non-biodegradable recyclable wastes, for
example at least 10% of the mass.

PRIOR ART

In order to perform sorting of a mixture of dirty, sticky
objects, or having a strong tendency to clog, or still a
mixture of heavy objects such as gravels, it is possible to use
a rotary trommel. The known rotary trommels are generally
formed by a sieving enclosure rotating about its longitudinal
axis, which is slightly inclined with respect to the horizontal,
the wall of the sieving enclosure being provided with
calibrated separation through orifices. Thanks to these ori-
fices, the wall of the enclosure allows performing a segre-
gation of the objects by size, allowing separating, on the one
hand, passing objects, the size of which is smaller than the
size of the separation orifices, and on the other hand, rejected
objects, the size of which is larger than the size of the
meshes of the separation orifices. Thus, when introducing
objects to be sorted inside the enclosure, for example at a
first end thereof, there are formed a flow of objects passing
through the separation wall, and a flow of rejected objects,
which are generally intended to come out through the second
end of said enclosure. The objects to be sorted generally
circulate in the enclosure under the effect of gravity, the first
end being placed higher than the second end.

Though this type of known rotary trommel is generally
satisfactory for some types of objects, it seems that it could
be improved to allow a better separation of the objects, in
particular for waste-type objects, the segregation of which
by type (biodegradable wastes, non-biodegradable recy-
clable wastes, non-recyclable wastes) is often made difficult
due to their large heterogeneity of size, shape, consistency
and of density, as well as their character generally sticky or
greasy.

DISCLOSURE OF THE INVENTION

Consequently, the objects assigned to the present inven-
tion aim to remedy to the different drawbacks enumerated
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hereinbefore and to propose a new sorting machine and a
new sorting method allowing sorting a particularly hetero-
geneous mixture of wastes in an effective manner.

Another object of the invention aims to propose a new
sorting machine and a new sorting method allowing sorting
domestic wastes, wastes of economic or industrial activities
in an effective manner.

Another object of the invention aims to propose a new
sorting machine and a new sorting method allowing ensur-
ing a high-quality sorting.

Another object of the invention aims to propose a new
sorting machine and a new sorting method which are par-
ticularly versatile and universal.

Another object of the invention aims to propose a new
sorting machine and a new sorting method which are inex-
pensive and easy to implement.

Another object of the invention aims to propose a new
sorting machine the maintenance of which is particularly
easy.

Another object of the invention aims to propose a new
sorting machine and a new sorting method for which the risk
of clogging is particularly low.

The objects assigned to the invention are achieved by
means of a rotary machine for sorting a mixture of wastes,
the latter being with heterogeneous sizes, shapes and con-
sistencies, the mixture of wastes comprising at least biode-
gradable wastes and non-biodegradable recyclable wastes,
said sorting machine being characterized in that it comprises
at least:

a first trommel section, provided with a first separation
wall extending over a first axial length and being
provided with a first series of separation through ori-
fices allowing separating the mixture of wastes into a
first fraction of wastes getting through said first sepa-
ration wall via the first series of separation orifices and
into a residual second fraction of wastes, the mixture of
wastes being intended to circulate along said first wall
so as to be separated, and

a second trommel section, provided with a second sepa-
ration wall extending over a second axial length smaller
than the first length, said second separation wall being
provided with a second series of separation through
orifices allowing separating the residual second frac-
tion of wastes into a subfraction of small-sized wastes
getting through said second separation wall via said
second series of separation orifices and into a residual
subfraction of large-sized wastes, the subfraction of
large-sized wastes being formed by wastes the size of
which is larger than the subfraction of small-sized
wastes, the residual second fraction of wastes being
intended to circulate along said second wall so as to be
separated.

The objects of the invention are also achieved by means
of a sorting method for sorting a mixture of wastes with
heterogeneous sizes, shapes and consistencies, comprising
at least biodegradable wastes and non-biodegradable recy-
clable wastes, a non-negligible portion of the mass of the
mixture of wastes being formed by biodegradable wastes,
for example at least 10% of the mass, and a non-negligible
portion of the mass of the mixture being formed by non-
biodegradable recyclable wastes, for example at least 10%
of the mass, said sorting method being characterized in that,
it includes the following successive steps:

introducing the mixture of wastes into a first trommel
section, provided with a first separation wall extending
over a first axial length and being provided with a first
series of separation through orifices,
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separating the mixture of wastes into a first fraction of
wastes getting through said first separation wall via the
first series of separation orifices and into a residual
second fraction of residual wastes, the mixture of
wastes circulating along said first wall so as to be
separated,

making the residual second fraction of wastes pass from
the first trommel section to a second trommel section,
provided with a second separation wall extending over
a second axial length smaller than the first length, said
second separation wall being provided with a second
series of separation through orifices,

separating the residual second fraction of wastes into a
subfraction of small-sized wastes getting through said
second separation wall via said second series of sepa-
ration orifices and into a residual subfraction of large-
sized wastes, the subfraction of large-sized wastes
being formed by wastes the size of which is larger than
the subfraction of small-sized wastes, the residual sec-
ond fraction of wastes being intended to circulate along
said second wall so as to be separated.

BRIEF DESCRIPTION OF THE DRAWINGS

Other particularities and advantages of the invention will
appear and will come out in more detail upon reading the
description made hereinafter, with reference to the appended
drawings, given only as an illustrative and non-limiting
example, in which:

FIG. 1 represents, according to a schematic perspective
view, a longitudinal section of the sorting machine according
to the invention, showing in particular the inside of a first
and a second trommel section of said sorting machine
including respectively a first separation wall and a second
separation wall.

FIG. 2 represents, according to a schematic front view, a
detail of an embodiment of the first separation wall of FIG.
1.

FIG. 3 illustrates, according to a schematic front view, a
detail of an embodiment of the second separation wall of
FIG. 1

FIG. 4 illustrates a method for treating wastes in which
the sorting machine of FIGS. 1 to 3 may advantageously be
used.

BEST WAY TO REALIZE THE INVENTION

The invention concerns, as such, a rotary machine 1 for
sorting a mixture of wastes 2. The purpose of this sorting
machine 1 of the invention is to organize the wastes of said
mixture of wastes 2, by classifying and separating the
contained wastes into categories based on their nature or
their intrinsic characteristics. In this manner, the wastes
sorted by the sorting machine 1 may advantageously
undergo subsequent treatments, for example treatments
which would have not been possible to perform when said
wastes are at the initial state of a mixture of wastes 2, such
as recycling, composting, or conversion into a refuse-de-
rived fuel.

A non-exhaustive and non-limiting embodiment of a
sorting machine 1 in accordance with the invention is
illustrated in FIG. 1. Such a sorting machine 1 is advanta-
geously implemented in an industrial method for treating
wastes.

Preferably, the mixture of wastes 2 is formed by domestic
wastes, but it may be also formed by wastes of economic or
industrial activities, or by both, said wastes not having
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undergone any prior sorting, or grinding. Thus, this mixture
of wastes 2 is advantageously formed by wastes generated
by households, by their consumption and by their daily life.

Preferably, the mixture of wastes 2 has not undergone any
treatment and forms a raw mixture of wastes 2. In particular,
the raw mixture of wastes has not undergone any grinding,
nor does it have undergone any prior sorting aiming to
perform a segregation of one type of wastes from another,
and in particular to perform a separation of the biodegrad-
able wastes and of the non-biodegradable recyclable wastes.
Preferably, the mixture of wastes 2 has been collected, for
example by means of garbage trucks, from households
and/or economic activities without said households and/or
said economic activities having performed any sorting or
prior selection of the collected wastes. In particular, the
collection of the mixture of wastes 2 has not been selective.
Thus, according to a particularly interesting variant of the
invention, the method of the invention is a method for
treating a raw mixture of non-ground wastes.

Of course, without departing from the scope of the
invention, the mixture of wastes 2 may have been deprived,
on the contrary, from a portion of the contained recyclable
wastes, for example by the households during a preliminary
sorting, or it may have undergone a preliminary sorting, for
example by the households.

Advantageously, the wastes of the mixture of wastes 2 are
collected in a raw and undifferentiated way, mixed in bags,
such as plastic trash bags closed by the households, the
method including a preliminary step of opening said bags in
order to individually release the wastes they contain so as to
form the mixture of wastes 2 according to the invention,
which is a grouping of the wastes initially contained in said
bags. Opening of the wastes bags may be performed for
example using a bag opening device, in order to allow the
release of wastes out of said bags, preferably without
damaging or altering said wastes.

In particular, because of the absence of any preliminary
sorting before the entry of the mixture of wastes 2 in the
treatment method of the invention, the wastes present het-
erogeneous sizes, shapes and consistencies, preferably with
various natures and origins. In particular, the considered
mixture of wastes 2 may comprise, at the same time, soft,
hard, sharp, liquid, powdery, solid, flat, hollow, full, sticky,
slippery, fat, breakable, flexible, compressible, incompress-
ible, combustible, incombustible wastes, or still wastes
cumulating several of these characteristics. The mixture of
wastes 2 contains a major portion of used and undesirable
elements, for example food wastes, newspapers, papers,
cardboards, glass, plastic, metal, textiles, various combus-
tibles and incombustibles, complex materials, households
hazardous wastes, inert wastes, bulky wastes.

According to the invention, the mixture of wastes 2
comprises at least biodegradable wastes and non-biodegrad-
able wastes, the biodegradable wastes advantageously form-
ing a non-negligible portion of the mixture of wastes 2, for
example at least 10% of the mass of the latter.

Advantageously, at least 10%, preferably at least 20%, of
the mass of the mixture of wastes 2 is formed by biode-
gradable wastes, and at least 10, preferably at least 20%, of
the mass of the mixture is formed by non-biodegradable
recyclable wastes.

By «biodegradable waste», is meant, in the context of the
invention, a waste which, under the action of a natural
environment, comprising for example living organisms and/
or air and/or water, can be decomposed, naturally and
spontaneously, into various elements likely to cause dam-
ages to the natural environment (high demand for oxygen,
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emission of leachates) unless being stabilized for example
by composting. In particular, the living organisms may be
formed by micro-organisms such as bacteria, funguses or
algae, which are likely to degrade the biodegradable wastes
through biochemical reactions. Preferably, by «biodegrad-
able wastes», are meant wastes which can be degraded in
this manner within a human lifetime, in a decade, or more
preferably in one year or in a few months, preferably in a
few weeks. Preferably, by «biodegradable wastes», are
meant wastes which are likely to be used in the production
and the formation of a compost by composting the latter.

The «non-biodegradable« wastes, in the context of the
invention, constitute the other wastes, which do not undergo,
spontaneously and naturally, such a degradation, or which
undergo such a degradation in a too slow way. In particular,
the «non-biodegradable» wastes are not adapted to enter into
the formation of a compost by composting the latter.

A «recyclable» waste, in the context of the invention,
forms a waste which may be easily transformed, for example
chemically or mechanically, so as to form a recycled matter
similar to a raw material, which may be used for example in
the manufacture of an object. Preferably, the term «recy-
clable waste» excludes the biodegradable wastes, even
though in practice their transformation into a compost
confers a recyclable character to them. In the context of the
invention, the recyclable wastes may comprise for example:

non-metallic wastes, in particular polymers, glass, papers,

cardboard, newspapers, gravels, wood, textiles, elec-
tronics, etc.

metallic wastes, formed by any type of metals.

In the context of the invention, the term «non-recyclable
wastes» refers to any waste which does not fall in any of the
categories described hereinabove of «recyclable wastes»
and «biodegradable wastes». In particular, the non-recy-
clable wastes regroup in particular wastes presenting a
calorific value which makes them likely to be transformed
into refuse-derived fuels, and other unusable ultimate wastes
(complex wastes, etc.) intended for example to be buried or
incinerated.

According to the invention, the sorting machine 1 com-
prises at least one first trammel section 3, provided with a
first separation wall 5 extending over a first axial length [.1
and being provided with a first series of separation through
orifices 7, 8 allowing separating the mixture of wastes 2 into
a first fraction of wastes 13 getting through said first
separation wall 5 via the first series of separation orifices 7,
8 and into a residual second fraction of wastes 14, the
mixture of wastes 2 being intended to circulate along said
first wall so as to be separated.

The first trommel section 3 is designed to receive therein
the mixture of wastes 2 in order to perform a first sorting of
the latter. Said first trammel section 3 of the invention is
intended to bring the mixture of wastes 2 into contact with
the first separation wall 5. At contact with the latter, the
mixture of wastes 2 is sieved, and/or filtered, said first
separation wall 5 being porous, so as to allow the passage of
the first fraction of wastes 13 therethrough, and to prevent
the passage of the residual second fraction of wastes 14
therethrough. Preferably, the first fraction of wastes 13 is
formed by wastes the average size of which is smaller than
those of the residual second fraction of wastes 14.

The separation orifices 7, 8 of the first series of separation
orifices 7, 8 are formed throughout the first separation wall
5, so as to make it porous, and are calibrated so as to let only
the first fraction of wastes 13 pass therethrough, in the same
manner as a sieve, the elements of which fraction are finer
than those of the residual second fraction of wastes 14.
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The mixture of wastes 2 is intended to evolve, for
example by gravity, along the first separation wall 5 over the
entire first length [.1. Advantageously, the latter represents
the porous length of the first separation wall 5, that is to say
the effective length pierced by the first series of separation
orifices 7, 8.

The first fraction of wastes 13 is discharged from the first
trommel section 3, for example by gravity, in a first hopper
12 placed below the first trammel section 3. Advantageously,
the residual second fraction of wastes 14 remains channeled
within the first trommel section 3, and is brought to pass in
the second trommel section 4.

To the extent that the mixture of wastes 2 first passes in
the first trommel section 3, the latter preferably allows
separating the wastes the volumetric mass of which is the
heaviest, the dynamic inertia of which is the highest, the
most sticky, fat, dirty and moist wastes of the mixture of
wastes 2. Thus, the first fraction of wastes 13 is advanta-
geously formed mostly by wastes presenting such proper-
ties. In this instance, the first fraction of wastes 13 therefore
concentrates mostly organic and/or biodegradable wastes,
which present the aforementioned properties most of the
time. Thus, preferably, a non-negligible portion of the mass
of the first fraction of wastes 13 is formed by biodegradable
wastes, for example at least 50% of the mass of the first
fraction of wastes 13, or still at least 60%, or still preferably
at least 80%. Besides, a non-negligible portion of the mass
of the residual second portion of wastes 14 is advanta-
geously formed by non-biodegradable recyclable wastes,
which may possibly be separated and recovered later on.

Advantageously, the first fraction of wastes 13 may be
subjected to a composting method including in particular the
following successive steps:

Step A: the first fraction of wastes 13 is subjected to a first
composting cycle so as to compost, at least partially,
the biodegradable wastes of said first fraction of wastes
13, and to obtain a mixture of pre-composted wastes,

Step B: the mixture of pre-composted wastes is subjected
to a drying so as to obtain a mixture of dried wastes,

Step C: the mixture of dried wastes is separated into at
least one portion of heavy wastes and one portion of
light wastes, the portion of heavy wastes being formed
by wastes with a volumetric mass heavier than the
wastes of the portion of light wastes, the heavy wastes
may undergo a recycling,

Step D: the portion of light wastes is subjected to a second
composting cycle so as to compost, at least partially,
the contained biodegradable wastes, and to obtain a
mixture of refined wastes, preferably complying with
the standard NF U 44-051. The standard NF U 44-051
of 2006, named «Organic amendments—Denomina-
tions, specifications and markings», is a French stan-
dard.

Of course, without departing from the scope of the
invention, the first fraction of wastes 13 may be differently
treated.

Preferably, as illustrated in FIGS. 1 and 2, the first series
of separation orifices 7, 8 comprises at least primary orifices
7 at least contributing to the separation of the mixture of
wastes 2 into the first fraction of wastes 13 and into the
residual second fraction of wastes 14 by passage of the first
fraction of wastes 13 throughout said primary orifices 7, the
latter being with a size adapted to prevent the passage of
wastes with a size larger than 80 mm. Thus, in this preferred
case, only the sufficiently small-sized wastes are allowed to
pass throughout the primary orifices 7, so as to form the first
fraction of wastes 13. Preferably, the chosen size of the
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primary orifices 7 allows performing a high-quality selection
of the biodegradable wastes, that is to say that it allows
obtaining a high concentration of biodegradable wastes in
the first fraction of wastes 13. To this end, the section of the
primary orifices 7 is preferably circular, and with a diameter
comprised between 85 mm and 95 mm, preferably about 90
mm. It should be noted that, in particular in order to adapt
to the composition of the mixture of wastes 2, other sizes and
shapes of primary orifices 7 may be considered without
departing from the scope of the invention, for example a
polygonal shape, an oblong shape, a smaller size, or a larger
size.

Advantageously, the primary orifices 7 are evenly distrib-
uted, so as to form a meshing, over a major portion of the
surface of the first separation wall 5.

Advantageously, and as illustrated in FIG. 1, the first
series of separation orifices 7, 8 also comprises secondary
orifices 8 contributing to the separation of the mixture of
wastes 2 into the first fraction of wastes 13 and into the
residual second fraction of wastes 14 by passage of the first
fraction of wastes 13 throughout said secondary orifices 8,
the latter having a size adapted to enable the passage of
wastes the size of which is comprised between 1 times and
1.5 times the size of the wastes the passage of which is
enabled by the primary orifices 7, the secondary orifices 8
being disposed upstream of the primary orifices 7, with
regards to the flow direction of the mixture of wastes 2.

In contrast with common trommels, the first separation
wall 5 advantageously presents a porosity decreasing along
its first length L1 so that the mixture of wastes 2 is brought
into contact first with the secondary orifices 8, and then with
the primary orifices 7, the size of the secondary orifices 8
being larger than the size of the primary orifices 7. Prefer-
ably, the section of the secondary orifices 8 is circular, with
a diameter comprised between 105 mm and 115 mm, pref-
erably about 110 mm. It should be noted that, in particular
in order to adapt to the composition of the mixture of wastes
2, other sizes and shapes of secondary orifices 8 may be
considered without departing from the scope of the inven-
tion, for example a polygonal shape, an oblong shape, a
smaller size, or a larger size.

Preferably, the secondary orifices 8 are evenly distributed,
s0 as to form a meshing, over a minor portion of the surface
of the first separation wall 5 which is unoccupied by the
primary orifices 7. Advantageously, the secondary orifices 8
are distributed over about one eighth of the first length L1,
the primary orifices 7 occupying substantially all the remain-
ing length.

Distributed over such a short length, the secondary ori-
fices 8 allow including to the first fraction of wastes 13 only
a portion of wastes with a size larger than the size allowed
by the primary orifices 7 and contained in the mixture of
wastes 2. In a particularly advantageous manner, such a
design allows ensuring that the residual second fraction of
wastes 14 contains a lesser proportion, or still a substantially
zero proportion, of biodegradable wastes, even though a
more considerable portion of non-biodegradable wastes is
likely to be introduced in the first fraction of wastes 13.

Consequently, preferably, a non-negligible portion of the
mass of the residual second fraction of wastes 14 is formed
by recyclable wastes, for example at least 50% of the mass
of the residual second fraction of wastes 14, or still at least
60%, or still preferably at least 80%. Besides, a non-
negligible portion, but as reduced as possible, of the mass of
the first fraction of wastes 13 is advantageously formed by
biodegradable wastes, which may possibly be separated and
recovered later on. Preferably, at this stage, less than 40% of
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the mass of the residual second fraction of wastes 14 is
formed by biodegradable wastes, preferably less than 25%,
or still less than 10%.

According to the invention, the sorting machine 1 also
comprises a second trommel section 4, provided with a
second separation wall 6 extending over a second axial
length [.2, said second separation wall 6 being provided with
a second series of separation through orifices 9 allowing
separating the residual second fraction of wastes 14 into a
subfraction of small-sized wastes 15 getting through said
second separation wall 6 via said second series of separation
orifices 9 and into a residual subfraction of large-sized
wastes 16, the subfraction of large-sized wastes 16 being
formed by wastes the size of which is larger than the
subfraction of small-sized wastes 15, the residual second
fraction of wastes 14 being intended to circulate along said
second wall so as to be separated.

The second trommel section 4 is designed to receive
therein the residual second fraction of wastes 14, coming
from the first trommel section 3, so as to perform a second
sorting of said residual second fraction of wastes 14. The
second trommel section 4 is intended to bring the residual
second fraction of wastes 14 into contact with the second
separation wall 6. At contact with the latter, the residual
second fraction of wastes 14 is sieved, and/or filtered, said
second separation wall 6 being porous, so as to enable the
passage of the subfraction of small-sized wastes 15 there-
through, and to prevent the passage of the subfraction of
large-sized wastes 16 therethrough.

The separation orifices 9 of the second series of separation
orifices 9 are formed throughout the second separation wall
6, so as to make it porous, and are calibrated so as to let only
the subfraction of small-sized wastes 15 pass therethrough,
in the same manner as a sieve, the elements of which
subfraction are finer than those of the subfraction of large-
sized wastes 16.

The residual second fraction of wastes 14 is intended to
evolve, for example by gravity, along the second separation
wall 6 over the entire second length [.2. Advantageously, the
latter represents the porous length of the second separation
wall 6, that is to say the effective length pierced by the
second series of separation orifices 9.

As illustrated in FIG. 1, the subfraction of small-sized
wastes 15 is discharged from the second trommel section 4,
for example by gravity, in a second hopper 17 placed below
the second trommel section 4. Preferably, the subfraction of
large-sized wastes 16 remains channeled within the second
trommel section 4 and is discharged from the latter. For this
purpose, the second trommel section 4 preferably presents a
discard output through which the subfraction of large-sized
wastes 16 is intended to come out from said second trommel
section 4. Advantageously, the discard output 21 opens into
a discharge hopper 18 connected to the end of the second
trommel section 4, and in which the subfraction of large-
sized wastes 16 falls by gravity.

To the extent that the residual second fraction of wastes 14
is preferably substantially devoid of biodegradable wastes,
dirty, sticky and/or with a high volumetric mass, which have
been discarded by the first trommel section 3, the second
trommel section 4 preferably allows performing a sorting of
the wastes, including in particular recyclable wastes, present
in the residual second fraction of wastes 14. In particular, it
preferably allows isolating wastes with a relatively consid-
erable size contained in the subfraction of large-sized wastes
16, which would undergo for example a manual sorting
aiming to separate the biodegradable wastes, the recyclable
wastes and the non-recyclable wastes. Advantageously, the
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smaller wastes contained in the subfraction of small-sized
wastes 15 may in turn undergo for example an automated
sorting aiming to separate the biodegradable wastes, the
recyclable wastes and the non-recyclable wastes. In any
case, the subsequent sortings performed on the subfraction
of small-sized wastes 15 and on the subfraction of large-
sized wastes 16 are advantageously facilitated, to the extent
that, at this stage, the wastes are substantially cleared from
the organic and/or biodegradable, sticky, dirty and foul
wastes.

Preferably, the second series of separation orifices 9
comprises at least tertiary orifices 9 at least contributing to
the separation of the residual second fraction of wastes 14
into the subfraction of small-sized wastes 15 and into the
subfraction of large-sized wastes 16 by passage of the
subfraction of small-sized wastes 15 throughout said tertiary
orifices 9, the latter being with a size adapted to prevent the
passage of wastes with a size larger than at least 200 mm, or
still 300 mm. Thus, in this preferred case, only the suffi-
ciently small-sized wastes are allowed to pass throughout
the tertiary orifices 9, so as to form the subfraction of
small-sized wastes 15. Preferably, the chosen size of the
tertiary orifices 9 allows performing a selection of a prede-
termined type of recyclable wastes, that is to say that it
allows obtaining a high concentration of this particular type
of recyclable wastes in the subfraction of small-sized wastes
15. To do so, the section of the tertiary orifices 9 is
advantageously oblong-shaped, and said oblong section
presenting a small diameter Dp, and a large diameter Dg, as
illustrated in particular in FIG. 6. Preferably, the expression
«oblong section« includes for example a section shape
which is rectangular or elliptical, or a shape combining the
characteristics of the latter. Advantageously, the large diam-
eter Dg and the small diameter Dp are chosen so as to
correspond to types of wastes which are desired to be
included in particular in the subfraction of small-sized
wastes 15. For example, the mixture of wastes 2 being likely
to contain plastic or glass bottles, generally with a thirty-
centimeter standard size, it is possible to choose a large
diameter Dg with a slightly larger size than the size of said
bottles, that is to say slightly larger than thirty centimeters.
Similarly, for example, the mixture of wastes 2 being likely
to contain used newspapers, generally with a twenty-centi-
meter standard size, it is possible to choose a small diameter
Dp with a slightly larger size than the size of said newspa-
pers, that is to say slightly larger than twenty centimeters.

Consequently, for each tertiary orifice, the small diameter
Dp is preferably comprised between 200 and 240 mm,
preferably about 220 mm, the large diameter Dg being
comprised between 300 and 400 mm, preferably about 330
mm, the small diameter Op being substantially perpendicu-
lar to the large diameter Dg, as illustrated in particular in
FIG. 6. Of course, in particular in order to adapt to the
composition of the initial mixture of wastes 2, other sizes
and shapes of tertiary orifices 9 may be considered without
departing from the scope of the invention, for example a
polygonal shape, a circular shape, a smaller size, or a larger
size.

Advantageously, as illustrated in FIG. 6, the tertiary
orifices 9 are distributed in successive rows along the second
length 1.2, by alternating at least:

a longitudinal row 19 of tertiary orifices 9, in which the
large diameter Dg of the tertiary orifices 9 of the
straight row is aligned in the direction of the second
length 1.2, and
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10

a transverse row 20 of tertiary orifices 9, in which the
small diameter Dp of the tertiary orifices 9 of the
transverse row 20 is aligned in the direction of the
second length [.2.

Preferably, the large diameter Dg of the tertiary orifices 9
is parallel to the second longitudinal axis Y-Y" of the second
trommel 4, as described below. On the contrary, the large
diameter Dg of the tertiary orifices 9 is preferably perpen-
dicular to the second longitudinal axis Y-Y'.

Thus, from one row to another, the tertiary orifices 9 are
preferably substantially perpendicular to each other, so as to
anticipate the orientation of the wastes to be included in the
subfraction of small-sized wastes 15, and to improve the
sorting effectiveness of the second trommel section 4

Preferably, the second series of separation orifices 9 will
be formed by an alternation of longitudinal rows 19 and
transverse rows 20 of tertiary orifices 9.

Of course, other arrangements of the tertiary orifices may
be considered without departing from the scope of the
invention.

Advantageously, the first series of separation orifices 7, 8
is distributed substantially over the entire first length L1 of
the first trommel section 3, the second series of separation
orifices 9 is distributed substantially over the entire second
length [.2 of the second trommel section 4, so as to be
distributed over at least most of, or still the entire, surface
formed by the first separation wall 5 and by the second
separation wall 6. Such a design allows increasing the
effective proportion of said separation walls, and therefore
improving the compactness of the sorting machine 1 in a
general manner.

According to a particularly important feature of the inven-
tion, the second length .2 is smaller than the first length 1.
Thus, the first trommel section 3, and in particular the
second separation wall 5 has a length greater than the second
trommel section 4, and in particular the second separation
wall 6. Such a design allows the first trommel section 3 to
effectively ensure the separation of most of, or still all, the
biodegradable wastes initially contained in the mixture of
wastes 2. Indeed, the first length [.1 is advantageously
chosen so as to be long enough so that all the wastes of the
mixture of wastes 2 likely to get through the first separation
wall 5 are effectively included in the first fraction of wastes
13.

Preferably, the first length .1 is at least 1.05 times the
second length .2, preferably at least 1.10 times, still more
preferably at least 1.12 times. Advantageously, the sum of
the first length L1 and of the second length 1.2 is between 10
and 20 m. Preferably, the sorting machine 1 is designed to
sort between 10 and 50 T/h of a mixture of wastes (2).

Advantageously:

the first fraction of wastes 13 represents between 35 and
60% of the mass of the initial mixture of wastes 2,
preferably about 42%,

the subfraction of small-sized wastes 15 represents
between 20 and 40% of the mass of the initial mixture
of wastes 2, preferably about 28%,

the subfraction of large-sized wastes 16 represents
between 20 and 40% of the mass of the initial mixture
of wastes 2, preferably about 30%.

Preferably, as represented for example in FIG. 1, the first
separation wall 5 presents a general shape of a prism, a
cylinder or a truncated cone, the height of which forms a first
longitudinal axis X-X' of the first separation wall 5, the latter
being rotated around the first longitudinal axis X-X'".

Advantageously, the second separation wall 6 presents a
general shape of a prism, a cylinder or a truncated cone, the
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height of which forms a second longitudinal axis Y-Y" of the
second separation wall 6, the latter being rotated around the
second longitudinal axis Y-Y'.

Preferably, the first longitudinal axis X-X' and/or the
second longitudinal axis Y-Y' are slightly inclined with
respect to the horizontal, so as to enable a progression, by
gravity, of the wastes in the trommel sections along a
predetermined flow direction, advantageously from the inlet
10, towards the second trommel section 4, to the discharge

5

hopper 18 at the discard output of the second trommel 10

section 4.

The rotation of the first trommel section 3 and/or the
second trommel section 4 allows the wastes to be mixed and
turned over, so that at least most of them, or still all of them,
could enter into contact with the first separation wall 5
and/or the second separation wall 6 in order to be sorted.

For a better mixing of the wastes and to improve the
sorting effectiveness of the sorting machine 1, each of the
first trommel section 3 and/or the second trommel section 4
is designed to be rotated independently or not from each
other, the independent rotation of the first trommel section 3
and/or the independent rotation of the second trommel
section 4 and/or the dependent rotation of both being pref-
erably performed in an alternating manner in one direction
and in the other according to a desired frequency, around
their respective longitudinal axes.

Advantageously, it is possible to choose a cylindrical
shape, which allows the wastes, during the rotation of the
trommel sections, to rub against each other so as to clean
each other from the sticky wastes. Alternatively, it is pos-
sible, for example, to choose a prismatic shape with an
octagonal base so as to make the wastes rebound on the
walls, in order to enable a better separation of the wastes
from each other.

Advantageously, the diameter of the first trammel section
3 and of the second trommel section 4 is comprised between
2 and 3 m.

Consequently, as illustrated in FIG. 1, the first series of
separation orifices 7, 8 is preferably distributed over the
entire circumference of the first separation wall 5, the second
series of separation orifices 9 being distributed over the
entire circumference of the second separation wall 6.

Preferably, and as illustrated in the figures, the separation
orifices 7, 8 of the first series of separation orifices 7, 8 are
distributed over the first separation wall 5 according to a first
random meshing, the separation orifices 9 of the second
series of separation orifices 9 being distributed over the
second separation wall 6 according to a second random
meshing. In this manner, the separation orifices 7, 8, 9 are
disposed both in a first helix and in a cross second helix,
which improves the sorting effectiveness during the circu-
lation of the wastes in the first trommel section 3 and in the
second trommel section 4, regardless of the direction of
rotation of said trommel sections 3, 4.

Preferably, the first separation wall 5 and/or the second
separation wall 6 is provided with vanes 22 for lifting the
wastes circulating in the first trommel section 3 and/or in the
second trommel section 4, respectively. Preferably, each of
the lifting vanes 22 is disposed in the longitudinal direction
of the trommel sections 3, 4 so as to drive, lift and stir the
wastes during the rotation of said trommel sections 3, 4.
Advantageously, the lifting vanes 22 are disposed randomly.

As illustrated in FIG. 1, the first trommel section 3 and the
second trommel section 4 form one single one-piece trom-
mel 3, 4 rotating around one single longitudinal axis X-X'-
Y-Y', the output end of the first trommel section 3 being
directly connected to the input end of the second trommel
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section 4. In this preferred case, the trommel section 3, 4 are
integral with each other, and form one single drum.

In the preferred case represented in FIG. 1, the sorting
machine 1 comprises three load bearings 23 allowing sup-
porting and/or driving in rotation the unique trommel, two
load bearings 23 being placed at the ends of the unique
trommel, the latter being placed substantially medially
between the two others. For example, the load bearings 23
correspond to bearings, and/or to drive means such as a gear
wheel or a drive pulley. Advantageously, the medial load
bearing 23 allows avoiding any risk of bending of the unique
trommel 3, 4, in particular in the case where its total length
is considerable and where the amount of wastes therein is
particularly massive.

Alternatively, according to another preferred variant
which is not represented in the figures, it is possible to
consider that the first trommel section 3 and the second
trommel section 4 form two independent trommels, the
sorting machine 1 including means for transferring the
residual second fraction of wastes 14 from the first trommel
section 3 to the second trommel section 4.

Preferably, the first trommel section 3 comprises a transfer
output for the residual second fraction of wastes 14, the
second trammel section 4 comprising a secondary input for
the residual second fraction of wastes 14. Advantageously,
the secondary input is connected to the transfer output, so
that the wastes could circulate from the first trommel section
3 to the second trommel section 4. Preferably, the sorting
machine 1 is designed so that the residual second fraction of
wastes 14 falls, by gravity, from the first trommel section 3
into the second trommel section 4.

For purely illustrative purposes, the variant represented in
the figures may operate in the manner described hereinafter.

The unique trommel 3, 4 rotating in an alternating manner
in one direction and in the other around its longitudinal axis,
the mixture of wastes 2 to be sorted is introduced via the
inlet 10.

The mixture of wastes 2 first circulates in the first trommel
section 3 so as to be separated:

on the one hand, into a first fraction of wastes 13, which

passes throughout the first separation wall 5 so as to fall
in the first hopper 12, and

on the other hand, into a residual second fraction of

wastes 14, which remains inside the unique trommel 3,
4 and evolves in the direction of the second trommel
section 4.
When reaching the second trommel section 4, the residual
second fraction of wastes 14 is sorted again, and is separated
in this instance:
on the one hand, into a subfraction of small-sized wastes
15, which passes throughout the second separation wall
6 so as to fall in the second hopper 17, and

on the other hand, into a subfraction of large-sized wastes
16, which is discharged from the second trommel
section 4 by the discard hopper 21, so as to fall in the
discharge hopper 18.

Thus, the fractions and subfractions of wastes 13, 15, 18
recovered separately in the hoppers 12, 17, 18 can be treated
separately, despite the very large heterogeneity of the initial
mixture of wastes 2.

Preferably, the sorting machine 1 described hereinabove
may be integrated into a more general method for treating
wastes, in particular for performing a step E1 of the latter, as
illustrated in FIG. 2.

The treatment method preferably includes the step E1
during which the mixture of wastes 2 is separated into a first
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fraction of wastes 13 the size of which is smaller than about
180 mm, preferably smaller than 140 mm, and a residual
second fraction of wastes 14.

Advantageously, step E1 is performed by means of a
sorting machine 1 described hereinbefore.

By «size», is meant, in a general manner, a spatial
dimension of the waste along its largest length, or a char-
acteristic dimension. By «size» of a waste, is meant a
geometric dimension characteristic of an individual waste,
which allows it, for example, to pass throughout a mesh with
a corresponding size if the size of the waste is smaller than
the size of the mesh, or, on the contrary, prevents it from
passing if the size of said waste is larger than the size of said
mesh.

By «residual second portion of wastes», is meant the
remaining portion of wastes, which has not met the separa-
tion criteria of the first portion of wastes 13, in this instance
the size criterion. However, in the context of the invention,
there is nothing to prevent that wastes which would have met
the separation criterion, in this instance the size criterion, of
the first portion of wastes 13 could also exist in the residual
second portion of wastes 14. For example, the residual
second portion of wastes 14 may contain wastes the size of
which is smaller than 50 mm.

In this manner, the first fraction of wastes 13 is advanta-
geously formed by wastes presenting an average volumetric
mass heavier than the wastes of the residual second fraction
of wastes 14, to the extent that, in practice, the size of the
wastes with the heaviest volumetric mass is preferably
smaller than 180 mm.

According to the invention, the sorting method for sorting
a mixture of wastes 2 is characterized in that the mixture of
wastes 2 is introduced into a first trommel section 3 provided
with a first separation wall 5 the first length L1 of which is
at least equal to 1.05 times, preferably at least 1.10 times,
still more preferably at least 1.12 times the second length [.2
ofthe second trommel section 4 in which the residual second
fraction of wastes 14 is passed.

Preferably, the step E1 of the method therefore includes a
separation of the wastes the size of which is small enough,
the volumetric mass of which is the heaviest, the dynamic
inertia of which is the highest, the most sticky, fat, dirty and
moist wastes of the mixture of wastes 2, so as to form the
first fraction of wastes. Thus, the latter is advantageously
formed at least by most of the wastes presenting such
properties. Preferably, in this instance, the first fraction of
wastes 13 therefore mostly concentrates organic and/or
biodegradable wastes, which present the aforementioned
properties most of the time.

Upon completion of this first separation performed at step
E1, the first fraction of wastes 13 and the residual second
fraction of wastes 14 may be treated more easily in the
following steps of the method, in particular to the extent that,
at this stage, the wastes of the residual second fraction of
wastes 14 are cleared from most of the organic and/or
biodegradable, sticky, dirty and foul wastes.

Preferably, the wastes of the first fraction of wastes 13
have a size smaller than about 110 mm, and are separated by
means of the previously described sorting machine 1.

Advantageously, the method includes, upon completion
of step E1 and simultaneously with the latter, a step E4 of
separating the residual second fraction of wastes 14 into a
subfraction of large-sized wastes and a subfraction of small-
sized wastes 15, the subfraction of large-sized wastes being
formed by wastes the size of which is larger than the
subfraction of small-sized wastes 15. Preferably, the sub-
fraction of large-sized wastes is formed by wastes the size of
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which is larger than about 330 mm, the subfraction of
small-sized wastes 15 being formed by wastes the size of
which is smaller than about 330 mm. Step E4 may also be
performed by means of the sorting machine 1, as described
hereinbefore.

Preferably, the treatment method includes a step E5 of
manual sorting of the subfraction of large-sized wastes 16,
allowing separating, on the one hand, the contained recy-
clable wastes 26 and, on the other hand, the contained
non-recyclable wastes 27. Advantageously, the manual sort-
ing is made possible at this stage, to the extent that the
wastes are with a considerable size, devoid of small-sized
wastes and of most fines. In addition, the wastes are advan-
tageously devoid of most of the bonding and foul matter
formed by the biodegradable matter, which makes the
manual sorting possible. In particular, the manual sorting
allows separating, from the subfraction of large-sized wastes
16, metallic wastes 26A, plastic wastes, large-sized elec-
tronic wastes, cardboard packages, etc.

The wastes recognized as recyclable wastes during the
manual sorting are advantageously sent towards a recycling
step W, as described hereinafter. The residual wastes which
are not separated for recycling will advantageously be sent
towards a refuse-derived fuel production step X, whether
they are actually recyclable or non-recyclable.

Preferably, the treatment method includes a step E6 of
automated sorting of the subfraction of small-sized wastes
15, allowing separating, on the one hand, the contained
recyclable wastes 26 and, on the other hand, the contained
non-recyclable wastes 27. Preferably, the subfraction of
small-sized wastes 15 are adapted to an automatic sorting,
the small-sized wastes 15 being too light to be manipulated
for example by sorting apparatuses.

Preferably, step E6 includes a first substep E61 of sepa-
rating the metallic wastes 26 A contained in the subfraction
of small-sized wastes 15, for example by means of an
electromagnetic separator and/or an eddy current separator,
s0 as to separate at least most of the metallic wastes 26A
contained in said subfraction of small-sized wastes 15, the
metallic wastes 26 A forming at least most of the recyclable
wastes 26. Thus, the metallic wastes 26A may advanta-
geously be extracted from the subfraction of small-sized
wastes 15, to the extent that said subfraction of small-sized
15 is preferably substantially devoid of sticky biodegradable
wastes.

Preferably, step E6 includes a second substep E62 of
separating the subfraction of small-sized wastes 15 into a
flow of substantially flat wastes and a flow of substantially
volume-shaped wastes. In this manner, the two flows of
wastes may be directed towards sorting machines adapted to
the morphology of the contained wastes.

By «substantially flat wastes», are meant wastes extend-
ing in a generally flat fashion, such as for example news-
papers, papers, various plates of plastic material. Advanta-
geously, the term «substantially flat wastes» also
encompasses volume-shaped wastes which are soft enough,
or with a mechanical strength which is low enough to allow
flattening or compacting them easily, for example some
cardboard boxes.

By «substantially volume-shaped wastes», are meant
wastes which extend in three dimensions in the space, which
may be hollow, and which resist compaction more than
substantially flat wastes, and which are more rigid, or more
solid. As example, the substantially volume-shaped wastes
may comprise plastic or glass bottles, plastic boxes, vials
and various containers.
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Preferably, this substep E62 is performed by means of a
ballistic belt separator (not represented). Preferably, the
ballistic belt presents an inclination with respect to the
horizontal so as to form a slope, the rolling strip being
designed to generate a forward motion in the ascent direc-
tion of the slope. Advantageously, the substantially volume-
shaped wastes are intended to roll and rebound on the
ballistic belt by gravity so as to descend the slope in the
direction of a lower recovery means such as a bin or a
conveyor, optionally integrating a glass trap. In turn, the
substantially flat wastes are preferably driven upwards of the
slope by the forward motion of the belt, towards an upper
recovery means, for example another conveyor, so that the
substantially flat wastes and the substantially volume-
shaped wastes are separated.

Advantageously, the fine particles which are likely to be
contained in the subfraction of small-sized wastes 15 adhere
to the ballistic belt (the latter may possibly be humidified in
order to amplify this effect), and may advantageously be
scraped and recovered for example by means of a tungsten-
made strip scraper mounted on said belt. Advantageously,
the rolling strip of the ballistic belt may present elastic
properties so as to enable the rebound of substantially
volume-shaped wastes.

Preferably, the ballistic belt is combined with an accel-
erator belt mounted upstream, allowing accelerating the
subfraction of small-sized wastes 15 so that the latter reach
the ballistic belt of the ballistic belt separator with a prede-
termined speed.

Preferably, step E6 includes a third substep E63 of robot-
ized sorting, on the one hand, of the flow of substantially flat
wastes and, on the other hand, of the flow of substantially
volume-shaped wastes, so as to separate each of said flows
from the recyclable wastes 26 and non-recyclable wastes,
the third substep E63 being performed upon completion of
the second substep E62. Advantageously, will be chosen
sorting robots distinct and adapted respectively to sort, on
the one hand, substantially flat wastes and, on the other
hand, substantially volume-shaped wastes. Preferably, the
sorting robots are designed to separate the recyclable wastes
from the substantially flat wastes and from the substantially
volume-shaped wastes by recognizing the latter, in particular
by optical signature recognition, allowing in particular the
sorting robot to detect the material of the waste to be sorted.
Advantageously, the recyclable wastes recognized by the
sorting robots will be sent towards a recycling step W.
Advantageously, the non-recognized wastes, preferably
including a small proportion of recyclable wastes and a
major proportion of non-recyclable wastes, will be sent
towards a refuse-derived fuel production step X.

After sorting by the sorting robots, before the recycling
step W, the recyclable wastes may advantageously undergo
a step T of the treatment method, during which non-ferrous
metallic wastes are separated from the recyclable wastes, for
example by means of an eddy current separator. At this stage
of the method, the non-ferrous metallic wastes are formed
for example by aluminum wastes, or still by food-grade
flexible packages containing an aluminum sheet.

Advantageously, the distinct flows of substantially vol-
ume-shaped wastes and substantially flat wastes are con-
veyed by means of a set of conveyor belts to the sorting
robots, the set of conveyor belts being designed to spread out
and distribute the wastes so that almost no waste is super-
posed on top of another when said wastes arrive at the level
of the sorting robots. Thus, the effectiveness of sorting by
means of robots is advantageously improved.
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Preferably, the substeps E61, E62 and E63 are performed
successively in this order.

Preferably, the treatment method of the invention also
includes a step E2, performed subsequently to step El,
during which the first fraction of wastes 13 is subjected to a
composting process so as to compost, at least partially, the
contained biodegradable wastes.

Thus, step E2 preferably aims to valorize the first fraction
of wastes 13, and in particular to convert the contained
biodegradable wastes into a mixture of refined wasted 28, so
that the mixture of refined wastes 28 preferably forms a
compost complying with the standard NF U 44-051. The
standard NF U 44-051 of 2006, named «Organic amend-
ments—Denominations, specifications and markings», is a
French standard.

Advantageously, the composting process of step E2
includes the following successive steps:

Step A: the first fraction of wastes 13 is subjected to a first
composting cycle so as to compost, at least partially,
the biodegradable wastes of said first fraction of wastes
13, and to obtain a mixture of pre-composted wastes 2,

Step B: the mixture of pre-composted wastes 2 is sub-
jected to a drying so as to obtain a mixture of dried
wastes 2,

Step C: the mixture of dried wastes 2 is separated into at
least one portion of heavy wastes 25 and one portion of
light wastes, the portion of heavy wastes 25 being
formed by wastes with a volumetric mass heavier than
the wastes of the portion of light wastes,

Step D: the portion of light wastes is subjected to a second
composting cycle so as to compost, at least partially,
the contained biodegradable wastes, and to obtain a
mixture of refined wastes 28, in particular a compost.

Advantageously, step E2 includes the treatment of the first
fraction of wastes 13 by two successive composting cycles
separated by a step of drying the first fraction of wastes 13
upon completion of the first composting cycle in order to
facilitate the separation and the easier refining of the first
fraction of wastes 13. Thus, even if the first fraction of
wastes 13 is particularly heterogeneous and presents numer-
ous undesirable wastes which are not likely to be treated by
composting, it is possible to refine the latter through step E2
s0 as to obtain refined wastes 28 the value of which is higher
than the value of the initial mixture of wastes.

By «composting», is meant, in the context of the inven-
tion, a biological process of conversion and valorization of
the organic wastes, and in particular the biodegradable
wastes contained in the first fraction of wastes 13, by
promoting and/or accelerating the natural biodegradation
process. Preferably, the composting cycles of step E2 allow
converting at least a portion of the first fraction of wastes 13
into a stabilized product, hygienic, rich in humic com-
pounds, preferably into a compost. By «composting», is
meant a composting, for example traditional or industrial,
involving in particular the action of micro-organisms in
order to degrade and putrefy wastes of the first fraction of
wastes 13, these micro-organisms being naturally present in
the first fraction of wastes 13 and/or added to the first
fraction of wastes 13, and/or brought to multiply in the first
fraction of wastes 13. In particular, the present composting
involves an aeration of the first fraction of wastes 13, and/or
a regulation of the humidity of the first fraction of wastes 13
(for example by adding water and/or by reintroducing in the
first fraction of wastes 13 composting juices 11 emitted by
the latter), and/or an addition of micro-organisms to the first
fraction of wastes 13 and/or an addition of structurants 17C
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in order to stimulate the composting process, and/or a supply
of light, for example solar light.
Preferably, step A corresponds to, or comprises, a phase of
degradation of the wastes, in particular the biodegradable
wastes, whereas step C corresponds to, or comprises, a phase
of maturation of the wastes, in particular the biodegradable
wastes, so as to obtain the mixture of refined wastes 28, the
latter advantageously forming the compost. The degradation
phase is advantageously reflected by a proliferation of
micro-organisms in the first fraction of wastes 13, whereas
the maturation phase is preferably reflected by the progres-
sive decrease of the amount of micro-organisms having
proliferated during the degradation phase, and by the pres-
ervation of micro-organisms beneficial to the soils. The
degradation and maturation phases may overlap each other,
and even coincide with each other.
The invention also concerns, as such, a method for sorting
a mixture of wastes 2 with heterogeneous sizes, shapes and
consistencies, comprising at least biodegradable wastes and
non-biodegradable recyclable wastes, a non-negligible por-
tion of the mass of the mixture of wastes being formed by
biodegradable wastes, for example at least 10% of the mass,
and a non-negligible portion of the mass of the mixture
being formed by non-biodegradable recyclable wastes, for
example at least 10% of the mass, said sorting method being
characterized in that, it includes the following successive
steps:
introducing the mixture of wastes 2 into a first trommel
section 3, provided with a first separation wall 5
extending over a first axial length L1 and being pro-
vided with a first series of separation through orifices 7,
85
separating the mixture of wastes 2 into a first fraction of
wastes 13 getting through said first separation wall 5
via the first series of separation orifices 7, 8 and into a
residual second fraction of wastes 14, the mixture of
wastes 2 circulating along said first wall so as to be
separated,
making the residual second fraction of wastes 14 pass
from the first trommel section 3 to a second trommel
section 4, provided with a second separation wall 6
extending over a second axial length [.2 smaller than
the first length L1, said second separation wall 6 being
provided with a second series of separation through
orifices 9,

separating the residual second fraction of wastes 14 into
a subfraction of small-sized wastes 15 getting through
said second separation wall 6 by means of said second
series of separation orifices 9 and into a residual
subfraction of large-sized wastes 16, the subfraction of
large-sized wastes 16 being formed by wastes the size
of which is larger than the subfraction of small-sized
wastes 15, the residual second fraction of wastes 14
being intended to circulate along said second wall so as
to be separated.

Advantageously, the method of the invention may be
performed by means of the sorting machine 1 described
hereinabove.

POSSIBILITY OF INDUSTRIAL APPLICATION

The invention finds its industrial application in the design,
the realization and the implementation of means for sorting
of a mixture of wastes with heterogeneous sizes, shapes and
consistencies, which mixture comprises biodegradable
wastes and non-biodegradable recyclable wastes.
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The invention claimed is:

1. A rotary machine (1) for sorting a mixture of wastes (2),
the latter being of heterogeneous sizes, shapes and consis-
tencies, the mixture of wastes (2) comprising at least bio-
degradable wastes and non-biodegradable recyclable
wastes, said sorting machine (1) comprising:

one first trommel section (3), provided with a first sepa-

ration wall (5) extending over a first axial length (L.1)
and being provided with a first series of separation
through orifices (7, 8) allowing separating the mixture
of wastes (2) into a first fraction of wastes (13) getting
through said first separation wall (§) via the first series
of separation orifices (7, 8) and into a residual second
fraction of wastes (14), the mixture of wastes (2) being
intended to circulate along said first wall so as to be
separated, wherein the first separation wall (5) has a
first shape selected from the group consisting of a
prism, a cylinder and a truncated cone, a height of the
first shape defining a first longitudinal axis (X-X') of
the first separation wall (5), the first separation wall (5)
being rotated around the first longitudinal axis (X-X');
and

one second trommel section (4), provided with a second

separation wall (6) extending over a second axial length
(L2) smaller than the first length (L.1), said second
separation wall (6) being provided with a second series
of separation through orifices (9) allowing separating
the residual second fraction of wastes (14) into a
subfraction of small-sized wastes (15) getting through
said second separation wall (6) via said second series of
separation orifices (9) and into a residual subfraction of
large-sized wastes (16), the subfraction of large-sized
wastes (16) being formed by wastes the size of which
is larger than the subfraction of small-sized wastes (15),
the residual second fraction of wastes (14) being
intended to circulate along said second wall so as to be
separated, wherein the second separation wall (6) has a
second shape selected from the group consisting of a
prism, a cylinder and a truncated cone, a height of the
second shape defining a second longitudinal axis (Y-Y")
of the second separation wall (6), the second separation
wall (6) being rotated around the second longitudinal
axis (Y-Y").

2. The sorting machine (1) according to claim 1, charac-
terized in that the first length (L1) is at least equal to 1.05
times the second length (I.2), preferably at least 1.10 times,
still more preferably at least 1.12 times.

3. The sorting machine (1) according to claim 1, charac-
terized in that the sum of the first length (L1) and of the
second length (L.2) ranges from 10 to 20 m, and that the
sorting machine (1) is designed to sort between 10 and 50
T/hr of a mixture of wastes (2).

4. The machine (1) for sorting a mixture of wastes (2)
according to claim 1, characterized in that the first series of
separation orifices (7, 8) comprises at least primary orifices
(7) enabling at least contributing to the separation of the
mixture of wastes (2) into the first fraction of wastes (13)
and into the residual second fraction of wastes (14) by
passage of the first fraction of wastes (13) throughout said
primary orifices (7), the latter having a size adapted to
prevent the passage of wastes with a size larger than 80 mm.

5. The machine (1) for sorting a mixture of wastes (2)
according to claim 1, characterized in that the section of the
primary orifices (7) is circular, with a diameter comprised
between 85 mm and 95 mm, preferably about 90 mm.

6. The machine (1) for sorting a mixture of wastes (2)
according to claim 4, characterized in that the first series of
separation orifices (7, 8) also comprises secondary orifices
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(8) contributing to the separation of the mixture of wastes (2)
into the first fraction of wastes (13) and into the residual
second fraction of wastes (14) by passage of the first fraction
of wastes (13) throughout said secondary orifices (8), the
latter having a size adapted to allow the passage of wastes
the size of which is comprised between 1 and 1.5 times the
size of the wastes the passage of which is allowed by the
primary orifices (7), the secondary orifices (8) being dis-
posed upstream of the primary orifices (7), with regards to
the flow direction of the mixture of wastes (2).

7. The machine (1) for sorting a mixture of wastes (2)
according to claim 6, characterized in that the section of the
secondary orifices (8) is circular, with a diameter comprised
between 105 mm and 115 mm, preferably about 110 mm.

8. The machine (1) for sorting a mixture of wastes (2)
according to claim 1, characterized in that the second series
of separation orifices (9) comprises at least tertiary orifices
(9) at least contributing to the separation of the residual
second fraction of wastes (14) into the subfraction of small-
sized wastes (15) and into the subfraction of large-sized
wastes (16) by passage of the subfraction of small-sized
wastes (15) throughout said tertiary orifices (9), the latter
having a size adapted to prevent the passage of wastes with
a size larger than at least 200 mm.

9. The sorting machine (1) according to claim 1, charac-
terized in that the section of the tertiary orifices (9) is
oblong-shaped, and said oblong section having a small
diameter (Dp), and a large diameter (Dg).

10. The sorting machine (1) according to claim 9, char-
acterized in that, for each tertiary orifice, the small diameter
(Dp) is comprised between 200 and 240 mm, preferably
about 220 mm, the large diameter (Dg) being comprised
between 300 and 400 mm, preferably about 330 mm, the
small diameter (Dp) being substantially perpendicular to the
large diameter (Dg).

11. The sorting machine (1) according to claim 7, char-
acterized in that the tertiary orifices (9) are distributed in
successive rows along the second length (L.2), by alternating
at least:

a longitudinal row (19) of tertiary orifices (9), in which
the large diameter (Dg) of the tertiary orifices (9) of the
straight row is aligned in the direction of the second
length (I.2), and

a transverse row (20) of tertiary orifices (9), in which the
small diameter (Dp) of the tertiary orifices (9) of the
transverse row (20) is aligned in the direction of the
second length (L.2).

12. The sorting machine (1) according to claim 1, char-
acterized in that the first series of separation orifices (7, 8)
is distributed substantially over the entire first length (L.1) of
the first trommel section (3), the second series of separation
orifices (9) is distributed substantially over the entire second
length (1.2) of the second trommel section (4).

13. The sorting machine (1) according to claim 1, char-
acterized in that the first series of separation orifices (7, 8)
is distributed over the entire circumference of the first
separation wall (5), the second series of separation orifices
(9) being distributed over the entire circumference of the
second separation wall (6).

14. The sorting machine (1) according to claim 1, char-
acterized in that the separation orifices (7, 8) of the first
series of separation orifices (7, 8) are distributed over the
first separation wall (5) according to a first random meshing,
the separation orifices (9) of the second series of separation
orifices (9) being distributed over the second separation wall
(6) according to a second random meshing.
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15. The sorting machine (1) according to claim 1, char-
acterized in that each of the first trommel section (3) and the
second trommel section (4) is designed to be rotated, the
rotation is performed in an alternating manner in one direc-
tion and in the other according to a desired frequency.
16. The sorting machine (1) according to claim 1, char-
acterized in that the first separation wall (5) and/or the
second separation wall (6) is provided with vanes (22) for
lifting the wastes circulating in the first trommel section (3)
and/or in the second trommel section (4), respectively.
17. The sorting machine (1) according to claim 1, char-
acterized in that the first trommel section (3) and the second
trommel section (4) form a single trommel (3, 4).
18. The sorting machine (1) according to claim 1, char-
acterized in that the first trommel section (3) and the second
trommel section (4) form two independent trommels, the
sorting machine (1) including means for transferring the
residual second fraction of wastes (14) from the first trom-
mel section (3) to the second trommel section (4).
19. The sorting machine (1) according to claim 1, char-
acterized in that at least 10%, preferably at least 20%, of the
mass of the mixture is formed by biodegradable wastes, and
at least 10%, preferably at least 20%, of the mass of the
mixture is formed by non-biodegradable recyclable wastes
(26).
20. A sorting method for sorting a mixture of wastes (2)
with heterogeneous sizes, shapes and consistencies, com-
prising at least biodegradable wastes and non-biodegradable
recyclable wastes, a non-negligible portion of the mass of
the mixture of wastes being formed by biodegradable
wastes, for example at least 10% of the mass, and a
non-negligible portion of the mass of the mixture being
formed by non-biodegradable recyclable wastes, for
example at least 10% of the mass, said sorting method
comprising the steps of:
introducing the mixture of wastes (2) in a first trommel
section (3), provided with a first separation wall (5)
extending over a first axial length (1) and being
provided with a first series of separation through ori-
fices (7, 8), wherein the first separation wall (5) has a
first shape selected from the group consisting of a
prism, a cylinder and a truncated cone, a height of the
first shape defining a first longitudinal axis (X-X') of
the first separation wall (5), the first separation wall (5)
being rotated around the first longitudinal axis (X-X');

separating the mixture of wastes (2) into a first fraction of
wastes (13) getting through said first separation wall (5)
via the first series of separation orifices (7, 8) and into
a residual second fraction of wastes (14), the mixture of
wastes (2) circulating along said first wall so as to be
separated;

making the residual second fraction of wastes (14) pass

from the first trommel section (3) to a second trommel
section (4), provided with a second separation wall (6)
extending over a second axial length (L.2) smaller than
the first length (L1), said second separation wall (6)
being provided with a second series of separation
through orifices (9), wherein the second separation wall
(6) has a second shape selected from the group con-
sisting of a prism, a cylinder and a truncated cone, a
height of the second shape defining a second longitu-
dinal axis (Y-Y") of the second separation wall (6), the
second separation wall (6) being rotated around the
second longitudinal axis (Y-Y'); and

separating the residual second fraction of wastes (14) into

a subfraction of small-sized wastes (15) getting through
said second separation wall (6) via said second series of
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separation orifices (9) and into a residual subfraction of
large-sized wastes (16), the subfraction of large-sized
wastes (16) being formed by wastes the size of which

is larger than the subfraction of small-sized wastes (15),
the residual second fraction of wastes (14) being 5
intended to circulate along said second wall so as to be
separated.

21. The method for sorting a mixture of wastes (2)
according to claim 20 characterized in that the mixture of
wastes (2) is introduced into a first trommel section (3) 10
provided with a first separation wall (5) the first length (L1)
of which is at least equal to 1.05 times, preferably at least
1.10 times, still more preferably at least 1.12 times the
second length (L2) of the second trommel section (4) in
which the residual second fraction of wastes (14) is passed. 15

#* #* #* #* #*
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REIVINDICACIONES MODIFICADAS SOLICITUD DE PATENTE No.
NC2016/0005463 - MARZO 2019

1. Una maquina rotativa (1) para clasificar una mezcla de desechos (2), estos ultimos
de tamanos, formas y consistencias heterogéneas, la mezcla de desechos (2) comprende
desechos biodegradables y desechos reciclables no biodegradables, dicha maquina de

clasificacion (1) se caracteriza porque comprende:

una primera seccion de trommel (3), provista de una primera pared de separacion (5)
que se extiende sobre una primera longitud axial (L1) y esta provista de una primera serie de
orificios de separacion (7, 8) que separan la mezcla de desechos (2) en una primera fraccién
de desechos (13) que atraviesa dicha primera pared de separacion (5) a través de la primera
serie de orificios de separacion (7, 8) y en una segunda fraccion de desechos residuales (14),
la mezcla de desechos (2) esta destinada a circular a lo largo de dicha primera pared para
separarse, en donde la primera pared de separacion (5) presenta una forma general de un
prisma, un cilindro o un cono truncado, cuya altura forma un primer eje longitudinal (X-X') de la

primera pared de separacion (5), este ultimo gira alrededor del primer eje longitudinal (X-X") y

una segunda secciéon de trommel (4), provista de una segunda pared de separacion (6)
que se extiende sobre una segunda longitud axial (L2) menor que la primera longitud (L1),
dicha segunda pared de separacién (6) esta provista de una segunda serie de orificios de
separacion (9) que separan la segunda fraccion de desechos residuales (14) en una primera
sub-fraccidon de desechos (15) que atraviesan dicha segunda pared de separacién (6) a través
de dicha segunda serie de orificios de separacion (9) y en una sub-fraccién de desechos
residuales (16), la sub-fraccién residual de desechos (16) esta formada por desechos cuyo
tamafo es mayor que el tamano de los desechos (15) que forman la primera sub-fraccion de
los desechos (15), la segunda fraccion de desechos residuales (14) esta destinada a circular a
lo largo de dicha segunda pared para separarse, en donde la segunda pared de separacion

(6) presenta una forma general de un prisma, un cilindro o un cono truncado, cuya altura
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forma un segundo eje longitudinal (Y-Y') de la segunda pared de separacion (6), este ultima

gira alrededor del segundo eje longitudinal (Y-Y").

2. La maquina de clasificacion (1) de acuerdo con la reivindicacion 1, caracterizada

porque la primera longitud (L1) es mayor que o igual a 1,05 veces la segunda longitud (L2).

3. La maquina de clasificacién (1) de acuerdo con la reivindicacion 2, caracterizada

porque la primera longitud (L1) es mayor que o igual a 1,10 veces la segunda longitud (L2).

4. La maquina de clasificacién (1) de acuerdo con la reivindicacion 3, caracterizada

porque la primera longitud (L1) es mayor que o igual a 1,12 veces la segunda longitud (L2).

5. La maquina (1) para clasificar una mezcla de desechos (2) de acuerdo con la
reivindicacion 1, caracterizada porque la primera serie de orificios de separacién (7,8)
comprende orificios primarios (7) que contribuyen a la separacién de la mezcla de desechos
(2) en la primera fraccion de desechos (13) y en la segunda fraccidon de desechos residuales
(14) mediante el paso de la primera fraccion de desechos (13) a través de dichos orificios

primarios (7), estos ultimos tienen un tamafo de 80 mm.

6. La maquina (1) para clasificar una mezcla de desechos (2) de acuerdo con una
cualquiera de las reivindicaciones precedentes, caracterizada porque la seccion de los

orificios primarios (7) es circular, con un diametro comprendido entre 85 mm y 95 mm.

7. La maquina (1) para clasificar una mezcla de desechos (2) de acuerdo con la
reivindicacion 6, caracterizada porque la seccion de los orificios primarios (7) tiene un

diametro de 90 mm.

8. La maquina (1) para clasificar una mezcla de desechos (2) de acuerdo con una
cualquiera de las reivindicaciones 5 6 6, caracterizada porque la primera serie de orificios de
separacion (7,8) comprende también orificios secundarios (8) que contribuyen a la separacién

de la mezcla de desechos (2) en la primera fraccion de desechos (13) y en la segunda
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fraccion de desechos residuales (14) mediante el paso de la primera fraccién de desechos
(13) a través de dichos orificios secundarios (8), estos ultimos tienen un tamafio comprendido
entre 1y 1,5 veces el tamafio de los orificios primarios (7), los orificios secundarios (8) estan
colocados corriente arriba de los orificios primarios (7), con respecto a la direccién del flujo de

la mezcla de desechos (2).

9. La maquina (1) para clasificar una mezcla de desechos (2) de acuerdo con la
reivindicacion precedente, caracterizada porque la seccion de los orificios secundarios (8) es

circular, con un diametro comprendido entre 105 mmy 115 mm.

10. La maquina (1) para clasificar una mezcla de desechos (2) de acuerdo con la
reivindicacion precedente, caracterizada porque la seccién de los orificios secundarios (8)

tiene un diametro de 110 mm.

11. La maquina (1) para clasificar una mezcla de desechos (2) de acuerdo con una
cualquiera de las reivindicaciones precedentes, caracterizada porque la segunda serie de
orificios de separacioén (9) comprende orificios terciarios (9) contribuyen a la separacion de la
segunda fraccion de desechos residuales (14) en la primera sub-fraccion de desechos (15) y
en la sub-fraccion de desechos residuales (16) mediante el paso de la primera sub-fraccion de
desechos (15) a lo largo de dichos orificios terciarios (9), estos ultimos tienen un tamano de
200 mm.

12.  La maquina de clasificacién (1) de acuerdo con la reivindicacion precedente,
caracterizada porque la seccion de los orificios terciarios (9) es de forma oblonga y dicha
seccion oblonga tiene un primer diametro (Dp) y un segundo diametro (Dg) mayor que el

primer diametro (Dp).

13. La maquina de clasificacién (1) de acuerdo con la reivindicacion precedente,
caracterizada porque para cada orificio terciario, el primer diametro (Dp) esta comprendido
entre 200 y 240 mm, el segundo diametro (Dg) esta comprendido entre 300 y 400 mm, el

primer diametro (Dp) es perpendicular al segundo diametro (Dg).
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14. La maquina de clasificacién (1) de acuerdo con la reivindicacion precedente,

caracterizada porque el primer diametro (Dp) es 220 mm y el segundo diametro es 330 mm.

15. La maquina de clasificacion (1) de acuerdo con una cualquiera de las
reivindicaciones 9, 10 6 11, caracterizada porque los orificios terciarios (9) estan distribuidos
en filas sucesivas a lo largo de la segunda longitud (L2), alternando:

una fila longitudinal (19) de orificios terciarios (9), en la que el segundo diametro (Dg)
de los orificios terciarios (9) de la fila recta esta alineado en la direccién de la segunda longitud
(L2),y

-una fila transversal (20) de orificios terciarios (9), en la que el primer diametro (Dp) de
los orificios terciarios (9) de la fila transversal (20) esta alineado en la direccién de la segunda
longitud (L2).

16. La maquina de clasificacion (1) de acuerdo con una cualquiera de las
reivindicaciones precedentes, caracterizada porque la primera serie de orificios de separacion
(7, 8) esta distribuida sobre toda la primera longitud (L1) de la primera seccién de trommel (3),
la segunda serie de orificios de separacidon (9) se distribuye sobre toda la segunda longitud

(L2) de la segunda seccién de trommel (4).

17. La maquina de clasificacion (1) de acuerdo con una cualquiera de las
reivindicaciones precedentes, caracterizada porque la primera serie de orificios de separacion
(7, 8) esta distribuida sobre toda la circunferencia de la primera pared de separacién (5), la
segunda serie de orificios de separacién (9) esta distribuida sobre toda la circunferencia de la

segunda pared de separacion (6).

18. La maquina de clasificacion (1) de acuerdo con una cualquiera de las
reivindicaciones precedentes, caracterizada porque los orificios de separacién (7,8) de la
primera serie de orificios de separacion (7, 8) estan distribuidos sobre la primera pared de

separacion (5) de acuerdo con una primera malla aleatoria, los orificios de separacion (9) de la
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segunda serie de orificios de separacion (9) estan distribuidos sobre la segunda pared de

separacion (6) de acuerdo con una segunda malla aleatoria.

19. La maquina de clasificacion (1) de acuerdo con una cualquiera de las
reivindicaciones precedentes, caracterizada porque cada una de la primera seccion de
trommel (3) y la segunda seccion de trommel (4) esta disefiada para rotar, la rotacion se
realiza de una manera alternada en una direccion y en la otra de acuerdo a la frecuencia

deseada.

20. La maquina de clasificacion (1) de acuerdo a una cualquiera de las reivindicaciones
precedentes, caracterizada porque la primera pared de separacion (5) y/o la segunda pared
de separacion (6) esta provista de paletas (22) para elevar los desechos que circulan en la

primera seccion de trommel (3) y/o la segunda seccion de trommel (4), respectivamente.

21. La maquina de clasificacion (1) de acuerdo con una cualquiera de las
reivindicaciones precedentes, caracterizada porque la primera seccién de trommel (3) y la

segunda seccion de trommel (4) forman un solo trommel (3, 4).

22. La maquina de clasificacién (1) de acuerdo con una cualquiera de las
reivindicaciones 1 a 21, caracterizada porque la primera seccién de trommel (3) y la segunda
seccion de trommel (4) forman dos trommels independientes, la maquina de clasificacion (1)
incluye medios para transferir la segunda fraccién de desechos residuales (14) de la primera

seccion de trommel (3) a la segunda seccién de trommel (4).

23. Un método de clasificacion para clasificar una mezcla de desechos (2) con
tamanos, formas y consistencias heterogéneas, que comprende desechos biodegradables y
desechos reciclables no biodegradables, una parte considerable de la masa de la mezcla de
desechos esta formada por desechos biodegradables, y una parte considerable de la masa de
la mezcla esta formada por desechos reciclables no biodegradables, dicho método de

clasificacion esta caracterizado porque incluye las siguientes etapas sucesivas:
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introducir la mezcla de desechos (2) en una primera seccion de trommel (3), provista
de una primera pared de separacién (5) que se extiende sobre una primera longitud axial (L1)
y esta provista de una primera serie de orificios de separacion (7,8) en donde la primera pared
de separacién (5) presenta una forma general de un prisma, un cilindro o un cono truncado,
cuya altura forma un primer eje longitudinal (X-X') de la primera pared de separacion (5), este

ultimo gira alrededor del primer eje longitudinal (X-X');

separar la mezcla de desechos (2) en una primera fraccion de desechos (13) que
atraviesa dicha primera pared de separacién (5) a través de la primera serie de orificios de
separacion (7, 8) y en una segunda fraccion de desechos residuales (14), la mezcla de

desechos (2) circula a lo largo de dicha primera pared para separarse;

hacer pasar la segunda fraccion de desechos residuales (14) desde la primera seccion
de trommel (3) a una segunda seccion de trommel (4), provista de una segunda pared de
separacion (6) que se extiende sobre una segunda longitud axial (L2) menor que la primera
longitud (L1), dicha segunda pared de separacion (6) esta provista de una segunda serie de
orificios de separacion (9) en donde la segunda pared de separacion (6) presenta una forma
general de un prisma, un cilindro o un cono truncado, cuya altura forma un segundo eje
longitudinal (Y-Y') de la segunda pared de separacion (6), este ultima gira alrededor del

segundo eje longitudinal (Y-Y'), y

separar la segunda fraccion de desechos residuales (14) en una primera sub-fraccion
de desechos (15) que atraviesa dicha segunda pared de separacion (6) a través de dicha
segunda serie de orificios de separacién (9) y en una sub-fracciéon de desechos residuales
(16), la sub-fraccion de desechos residuales (16) esta formada por desechos de tamanio el
cual es mayor que el tamafo de los desechos (15), que forma la primera sub-fraccién de los
desechos (15), la segunda fraccién de desechos residuales (14) esta destinada a circular a lo

largo de dicha segunda pared para separarse.

24. El método para clasificar una mezcla de desechos (2) de acuerdo con la
reivindicacion 23, caracterizado porque la mezcla de desechos (2) se introduce en una

primera seccion de trommel (3) provista de una primera pared de separacién (5) cuya primera
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longitud (L1) es igual o mayor a 1,05 veces la segunda longitud (L2) de la segunda seccion de

trommel (4) a la que pasa la segunda fraccion de desechos residuales (14).

25. El método para clasificar una mezcla de desechos (2) de acuerdo con la
reivindicacion 26, caracterizado porque la mezcla de desechos (2) se introduce en una
primera seccion de trommel (3) provista de una primera pared de separacién (5) cuya primera
longitud (L1) es igual o mayor a 1,10 veces la segunda longitud (L2) de la segunda seccion de

trommel (4) a la que pasa la segunda fraccion de desechos residuales (14).

26. El método para clasificar una mezcla de desechos (2) de acuerdo con la
reivindicacion 25, caracterizado porque la mezcla de desechos (2) se introduce en una
primera seccion de trommel (3) provista de una primera pared de separacién (5) cuya primera
longitud (L1) es igual o mayor a 1,12 veces la segunda longitud (L2) de la segunda seccion de

trommel (4) a la que pasa la segunda fraccion de desechos residuales (14).

27. El método de acuerdo con una cualquiera de las reivindicaciones 23 a 26,
caracterizada porque el 10% o mas de la masa de la mezcla estd formada por desechos
biodegradables, y el 10% o mas de la masa de la mezcla esta formada por desechos

reciclables no biodegradables (26).

28. El método de acuerdo con la reivindicacion 27, caracterizada porque el 20% o
mas de la masa de la mezcla esta formada por desechos biodegradables, y el 20% o mas de

la masa de la mezcla esta formada por desechos reciclables no biodegradables (26).
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Solicitante: Finance Developpement Environnement Charreyre-FIDEC
Asunto: RESPUESTA OFICIO NO. 12797. EXAMEN DE FONDO

JUAN PABLO CONCHA DELGADO, mayor de edad y vecino de Bogotd D.C.,
identificado tal como aparece al pie de mi firma, en mi caracter de apoderado de la sociedad
en referencia, doy respuesta al auto emanado por ese Despacho dentro del término de

prorroga solicitado el 18 de enero de 2019:

1. Modificaciones al Capitulo Reivindicatorio:

De conformidad con el articulo 34 de la Decision 486 y con el fin de atender a las
objeciones presentadas por este Despacho en su oficio N° 12797, el solicitante ha decidido
presentar un nuevo capitulo reivindicatorio constituido por 28 reivindicaciones en donde se

limita y se precisa mejor la invencion.

El nuevo pliego reivindicatorio estd totalmente sustentado en la memoria descriptiva

originalmente presentada.
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2. Respuesta a las Objeciones del Examinador

2.1  Claridad de las reivindicaciones
(a) Reivindicacion 1

La examinadora afirma que la frase “dicha maquina de clasificacion (1) estd
ademas caracterizada porque tiene una capacidad para clasificar comprendida
entre 10y 50 T/hr” (reiv. 5) es un resultado a alcanzar y no definen al dispositivo,
puesto que la reivindicacion incluiria no solo la solucion propuesta por el
solicitante, sino todas las alternativas presentes o futuras que lleguen a ese
resultado. Se sugiere reemplazarlo por las caracteristicas esenciales estructurales

que contribuyen a la obtencion de ese efecto.

Aunque mi representada estd en desacuerdo con la anterior objecion ya que la
capacidad para clasificar corresponde a una caracteristica medible que diferencia la
presente invencion del estado de la técnica, solo con el fin de agilizar el tramite ha

decidido eliminar la reivindicacion 5 del nuevo capitulo reivindicatorio.

De conformidad con las modificaciones y limitaciones efectuadas, es claro que el nuevo

pliego reivindicatorio cumple a cabalidad con el articulo 30 de la Decision 486.
2.2 Argumentos en favor de la Novedad

La Examinadora afirma que de acuerdo con las tablas comparativas mostradas en su Oficio
N° 12797 las reivindicaciones independientes 1 y 25 vya estarian divulgadas por los

documentos del estado del arte GB127783 (D1) y GB2466215 (D2).

Sin embargo, mi representada esta totalmente en desacuerdo con la opinion de la
Examinadora sobre el hecho de que D1 y D2 anticipen la materia de las reivindicaciones

independientes 1 y 25 tal como estan en el nuevo capitulo reivindicatorio.

Teniendo en cuenta que la Novedad no se logra cuando la invencion es idéntica a la
revelada en el estado de la técnica, el solicitante presenta los siguientes argumentos y

modificaciones que sustenta la Novedad de la presente invencion:
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Con respecto al documento D1

Con respecto al documento D1 el solicitante ha decidido modificar las reivindicaciones
independientes 1 y 25 (nueva reivindicacion 23) de manera que se incluyen las limitaciones

de la actual reivindicacion 18.

Es asi como las nuevas reivindicaciones 1 y 23 ahora incluyen:

- la primera pared de separacion (5) presenta una forma general de un prisma, un cilindro o
un cono truncado, cuya altura forma un primer eje longitudinal (X-X') de la primera pared
de separacion (5), este ultimo gira alrededor del primer eje longitudinal (X-X'), y

- la segunda pared de separacion (6) presenta una forma general de un prisma, un cilindro o
un cono truncado, cuya altura forma un segundo eje longitudinal (Y-Y') de la segunda pared

de separacion (6), este ultima gira alrededor del segundo eje longitudinal (Y-Y").

En vista de esto, es mas claro observar las diferencias entre la invencidn y el estado del arte

ya que por lo menos es diferente en lo anterior con respecto al documento D1.

Con respecto al documento D2

Por su parte D2 no ensefia en absoluto la combinacion de:

una primera seccion de trommel, provista de una primera pared de separacion que se
extiende sobre una primera longitud axial y estd provista de una primera serie de orificios
de separacion,

una segunda seccion de trommel, provista de una segunda pared de separacion que se

extiende sobre una segunda longitud axial menor que la primera longitud, dicha segunda

pared de separacion estd provista de una segunda serie de orificios de separacion.

Por el contrario, D2 describe tres secciones, cada una provista de orificios, pero de

longitudes idénticas, tal como se observa en la Fig. 4 a continuacion:
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Documento D2

El solicitante desea hacer notar que el efecto técnico de una caracteristica técnica tan
distintiva se describe en la pagina 16, segundo parrafo, de la Descripcion de la solicitud tal

como fue presentada:

«De acuerdo con una caracteristica particularmente importante de la invencion, la segunda
longitud L2 es menor que la primera longitud LI. Por lo tanto, la primera seccion de
trommel 3 y en particular la segunda pared de separacion 5 tiene una longitud mayor que
la segunda seccion de trommel 4 y en particular la segunda pared de separacion 6. Tal
disefio permite que la primera seccion de trommel 3 asegure eficazmente la separacion de
la mayor parte o de todos los desechos biodegradables contenidos inicialmente en la

mezcla de desechos 2.»

Por lo tanto, las reivindicaciones modificadas que anexo con este escrito, presentan
diferencias estructurales lo que las hace novedosas, y dichas diferencias también le brindan

nivel inventivo con respecto al arte previo citado.

3. Solicitudes concedidas en otros paises para esta misma invencion.

A manera informativa, pongo en conocimiento del Examinador que la patente US
10,086,406 equivalente a la presente solicitud colombiana ha sido otorgada. Aun cuando
entiendo que estas decisiones de ninguna manera obligan al Despacho para decidir de igual
forma, considero que por tratarse de una pregunta factica la determinacion de la existencia
de novedad, nivel inventivo y aplicacion industrial, las decisiones de otras oficinas de

patentes constituyen un antecedente persuasivo en la materia. El examinador podra notar

4
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que la patente estadounidense otorgada presenta reivindicaciones similares a las que se

presentan para la presente solicitud colombiana.

En virtud de lo anterior, solicito que se acepten las razones expuestas en el presente
documento y en consecuencia, se otorgue el privilegio de patente de invencion para el

invento que se tramita en este expediente.

Atentamente,

VN

JUAN PABLO CONCHA DELGADO
-C. 80416654 de Bogota
T.P. 80.677

Anexos: - Capitulo reivindicatorio modificado conformado por 28 reivindicaciones
- Pago de examen de patentabilidad.
- Caratula de la patente US 10,086,406

5761898-vI\BOGDMS
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