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PLANT FOR SEPARATING SOLID MATERIALS INTO MULTIPLE FRACTIONS AND PROCESS

FOR SEPARATING SOLID MATERIALS INTO MULTIPLE FRACTIONS BY MEANS OF SAID

PLANT

(567)  Plantfor separating solid materials into multiple
fractions (in particular four), which comprises a first disc
screen (100) arranged to receive material to be separat-
ed to carry out a first screening operation, and a second
disc screen (200) arranged below the first disc screen
(100) to carry out a second screening operation on the
material which drops from the first disc screen (100). The
second disc screen (200) comprises a work frame (201)
with a screening plane (V2) tilted upwards by a certain
tilting angle (o). The configuration of the two disc screens
(100, 200) of the plantis particularly compact andit allows
to operate very efficiently in the separation of materials
made up of different types of objects (having different
shapes, dimensions and physical properties), in particu-
lar for separating light and soft materials (such as sheets,
films, plastic bags, etc.) from more rigid materials (such
as bottles, containers, jars, boxes, etc.), thus guarantee-
ing the exploitation of the same and substantial energy
savings.
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Description

Field of the invention

[0001] The presentinvention relates to a plant for sep-
arating solid materials into multiple fractions and a proc-
ess for separating solid materials into multiple fractions
by means of said plant.

[0002] The plantin question is arranged to be used for
separating solid materials into multiple fractions (in par-
ticular four fractions), depending on the physical and me-
chanical characteristics (such as piece size, weight,
shape, size, flexibility, etc.) of the objects that form such
materials. In particular, the plant in question is arranged
to operate on various kind of material, such as for exam-
ple: urban solid waste, fluvial inerts, products of the or-
ganic fractions of sorted waste collection, compost (for
refinement thereof), recycled wood, biomass, inert ma-
terial, demolition material, land and landfills reclamation
material, glasses, plastic, assorted materials (collected
with several types of plastic), metal scrap and other ma-
terials.

[0003] Thediscscreeninquestionis particularly adapt-
ed to efficiently separate materials formed by objects of
different sizes and types, given that materials can be
screened, both as a function of their dimensions and as
a function of their mechanical properties (for example
separating light and soft materials from more rigid and/or
heavy materials).

[0004] The plant in question is particularly advanta-
geously used in the collection and separation of solid
plastic waste, in particular assorted waste coming from
sorted waste collection.

State of the art

[0005] Hereinafter, the expression "residues" will be
used to indistinguishably and for the sake of brevity to
indicate any solid material that requires to be separated
in the components thereof, based on the dimensions or
mass.

[0006] Available onthe market are different equipment
arranged to be used for the separation of solid residues
in various fields of application, which adopt different con-
struction and operating principles. Some examples of
such equipment comprise disc screens, mesh screens,
screw screens, drum screens, ballistic separators, fluid
bed separators, electrostatic separators, magnetic sep-
arators and other equipment.

[0007] In particular, disc screens comprise a support
structure which carries - mounted rotatably - several
shafts which are equally spaced in succession, parallel
to each other and which can be driven to rotate in the
same rotation direction. On each shaft, there is axially
fixed an assembly of discs separated from each other by
a distance at least equal to, and preferably greater than,
the thickness of the individual discs so as to allow to
interpose the discs mounted on the adjacent shafts so
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that each disc of any shaft is interposed between two
discs of the adjacent front and rear shafts.

[0008] In the present technical field, a factor that dis-
tinguishes the characteristics of the disc screen is the
screening section. The latter is defined as the area of the
delimited openings between the discs and the rotary
shafts, and it is therefore indicative of the piece size of
the residues that are separated by the screen dropping
- by gravity - below the screening plane.

[0009] PatentEP 1106264 discloses a disc screen pro-
vided with idler sleeves mounted around each shaft and
interposed between the discs, having the function of pre-
venting or at least limiting the clogging of the screening
plane.

[0010] In greaterdetail, each sleeve is mounted axially
on the shaft between two discs with clearance adapted
to allow it to idly rotate freely on the shaft or on a tubular
body provided for outside the shaft.

[0011] Functionally, any thread-like elements which
could potentially be twisted outside the idler sleeves up
to affecting the discs mounted on the adjacent shafts,
would not jeopardize the operation of the screen nor stop
it, given that each sleeve, being idle with respect to the
shaft on which itis mounted, would not hinder the rotation
of the shaft. Although they can significantly reduce the
problem of clogging stemming from thread-like or sheet-
like materials, disc screens of the known type described
above are not always capable of performing efficient sep-
aration between materials consisting of objects of differ-
ent sizes and types, such as light sheet-like materials (in
particular paper sheets, envelopes or plastic bags, films,
cellophane sheets, etc.) and more rigid materials (such
as plastic bottles, wood, etc.).

[0012] Document DE 102012012979 A1 describes a
plant for the separation of solid materials comprising two
tilted disc screens, including an upper disc screen adapt-
ed to carry out a first coarse screening to select a large-
sized fraction of the material, and a second lower disc
screen to carry out afiner screening of the material which
drops from the upper screen. However, even this latter
solution of known type is not always able to properly sep-
arate the materials to be screened, in particular in the
presence of sheet-like light materials mixed with more
rigid and heavy materials.

Summary of the invention

[0013] In this situation, the problem underlying this in-
vention is therefore to eliminate the problems of the prior
art mentioned above by providing a plant for separating
solid materials into multiple fractions and a process for
separating solid materials into multiple fractions, which
allow a highly efficient operation, in particular in the sep-
aration of materials consisting of various types of objects
(for example, having different shapes, dimensions and
physical properties), allowing a particular exploitation of
the materials (for example in subsequent processes for
recycling, reuse and/or disposal).
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[0014] A further object of the present invention is to
provide a plant for separating solid materials into multiple
fractions, which allows to efficiently separate sheet-
like/thread-like materials and soft materials from more
rigid solid materials from each other.

[0015] A further object of the present invention is to
provide a plant for separating solid materials into multiple
fractions, which allows efficient operation with various
types of solid residues.

[0016] A further object of the present invention is to
provide a plant for separating solid materials into multiple
fractions, which guarantees significant energy saving.
[0017] A further object of the present invention is to
provide a plant for separating solid materials into multiple
fractions, which allows a highly efficient separation of ma-
terials with different piece size.

[0018] A further object of the present invention is to
provide a plant for separating solid materials into multiple
fractions, that is particularly compact and easy to con-
struct.

[0019] A further object of the present invention is to
provide a plant for separating solid materials into multiple
fractions, that is cost-effective to build.

Brief description of the drawings

[0020] The technical characteristics of the invention,
according to the aforementioned objects, are clearly ob-
servable from the content of the claims outlined below
and the advantages thereof will be more apparent from
the detailed description that follows, provided with refer-
ence to the attached drawings, which represent an em-
bodiment thereof provided purely by way of non-limiting
example, wherein:

- figure 1a shows a perspective schematic view of a
plant for separating solid materials into multiple frac-
tions, according to the present invention;

- figure 1b shows a schematic view from a different
perspective of the plant in question;

- figure 2a shows a schemaitic lateral view of the plant
in question;

- figure 2b shows a more detailed lateral view of the
plant in question;

- figure 3 shows a perspective view of a first disc
screen of the plant in question;

- figure 4 shows a schematic lateral view of the first
disc screen of figure 3;

- figure 5 shows a top plan view of a detail of the first
disc screen of figure 3, relating to a portion of the
screening plane;

- figure 6 shows a schematic lateral view of a second
disc screen of the plant in question;

- figure 7 shows a top plan view of a detail of the sec-
ond disc screen of figure 6, relating to a portion of
the screening plane.
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Detailed description of a preferred embodiment

[0021] Withreference to the attached drawings, a plant
for separating solid materials into multiple fractions sub-
ject of the present invention was indicated in its entirety
with 1.

[0022] The plant 1 according to the present invention
is suitable to be used for separating solid materials of
various types such as for example: urban solid waste,
fluvial inerts, products of the organic fractions of sorted
waste collection, compost (for refinement thereof), recy-
cled wood, biomass, inert material, demolition material,
land and landfills reclamation material, glasses, plastic,
metal scrap and other materials.

[0023] In particular, the plant 1 in question is particu-
larly suitable for efficiently separating solid materials, in
particular plastic, consisting of different types of objects,
having different shapes, dimensions and physical prop-
erties, such as for example sheet-like or thread-like ma-
terials (such as plastic or paper sheets, envelopes or
plastic bags, films, cellophane sheets, etc.) from more
rigid materials (such as bottles, containers, jars, boxes,
glasses, cassettes, etc.).

[0024] With reference to the examples in figures 1a,b
and 2a,b, the plant in question comprises a first disc
screen 100, adapted to receive the material to be
screened and to select a first piece size, and a second
disc screen 200 arranged below the first disc screen 100,
and adapted to further separate smaller-sized material
which drops from the latter, as outlined in detail below.
[0025] With reference to figures 3-5, the first disc
screen 100 comprises a first work frame 101, which ex-
tends between an inlet end 102 and an outlet end 103
along a first advancement direction A1, along which the
solid materials to be screened are susceptible to pro-
ceed.

[0026] At the aforementioned inlet end 102, the first
disc screen 100 is adapted to receive material to be
screened to convey a fraction thereof (consisting of ob-
jects larger than a given piece size) up to the outlet end
103, while a remaining fraction (with smaller piece size)
will drop below the first disc screen 100.

[0027] Furthermore, the first work frame 101 defines a
first screening plane V1 extending between the inlet end
102 and the outlet end 103 of the first work frame 101,
preferably parallel to the first advancement direction A1.
[0028] Advantageously, according to the particular ex-
ample shown in the attached figures, the first screening
plane V1 of the first disc screen 100 is arranged horizon-
tally.

[0029] Advantageously, withreference to figure 2a, the
plant 1 comprises loading means 2 arranged at the inlet
end 102 of the first disc screen 100 and arranged to con-
vey and load the material to be separated on the first
screening plane V1 of the latter. For example, the afore-
mentioned loading means 2 comprise at least one con-
veyor belt 3 adapted to pick up the material to be
screened (for example from a storage box 3’) and convey
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it up to the inlet end 102 of the first disc screen 100.
Preferably, the latter is provided with an inlet chute 102’
arranged at the inlet end 102 and adapted to convey the
material which exits from the conveyor belt to the first
screening plane V1 of the first disc screen 100.

[0030] With reference to figures 3-5, the first disc
screen 100 further comprises several first rotary shafts
104, which are rotatably mounted on the first work frame
101 parallel to each other, and they are arranged in suc-
cession along the first advancement direction A1, one
spaced apart from the subsequent one, particularly with
constant spacing pitch. The first rotary shafts 104 are
arranged on the first screening plane V1 of the first work
frame 101 and they are substantially orthogonal to the
firstadvancement direction A1. Advantageously, each of
the first rotary shafts 104 extends longitudinally accord-
ing to its first extension axis X1 orthogonal to the first
advancement direction A1 and preferably parallel to the
first screening plane V1.

[0031] According to the presentinvention, the first disc
screen 100 further comprises several first discs 105,
which are axially and rigidly fixed in succession along the
first rotary shafts 104 to receive rotary motion from the
latter.

[0032] In greater detail, each first rotary shaft 104 car-
ries - fixed (and preferably splined) - several correspond-
ing first discs 105 arranged in succession along the first
extension axis X1 of the first rotary shaft 104.

[0033] Thefirstdiscs 105 are positioned along the cor-
responding first rotary shaft 104 one spaced apart from
the subsequent one, preferably with constant pitch.
[0034] Particularly, for example as observable in the
view of figure 5, the distance between each first disc 105
and the subsequent one is greater than the thickness
(according to the first extension axis X1) of each individ-
ualfirstdisc 105, in order to allow interposition - between
two adjacent first discs 105 mounted on the first rotary
shaft 104 - of a first disc 105 mounted on the subsequent
first rotary shaft 104 according to the first advancement
direction A1, and simultaneously leave a lateral space
between each of the two first discs 105 of the first rotary
shaft 104 and the interposed first disc 105 of the subse-
quent first rotary shaft 104.

[0035] Tothis end, thefirst discs 105 mounted on each
first rotary shaft 104 are mounted staggered with respect
to the first discs 105 mounted on the subsequent first
rotary shaft 104, so that they can be interposed between
each other.

[0036] In this manner, the first discs 105 and the first
rotary shafts 104 define with respect to each other, on
the first screening plane V1, a first screening section,
which defines the piece size of the materials to be sep-
arated.

[0037] Particularly, the distance between the first rota-
ry shafts 104 along the first advancement direction A1
and the distance between the first discs 105 along the
first extension axis X1 (and particularly the aforemen-
tioned lateral space) define the first screening section of
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the first disc screen 100, which determines the maximum
piece size (dimension) of the materials which are
screened (passing under the firstrotary shafts 104), while
the larger materials are conveyed to the outlet end 103
of the first disc screen 100. According to the invention,
the disc screen 100 comprises first drive means 106 me-
chanically connected to the first rotary shafts 104 to drive
each first disc 105 to rotate around the first extension
axis X1 in a given first rotation direction R1 (shown for
example in figure 4).

[0038] Particularly, the rotation of the first discs 105 in
the aforementioned first rotation direction R1 is such to
determine a direction of advancement of the material to
be screened along the first advancement direction A1
from the inlet end 102 to the outlet end 103 of the first
work frame 101 of the first disc screen 100. During this
operation, afirst fraction of material, consisting of objects
with piece size larger than the first screening section of
the first disc screen 100 (for example cassettes, bulky
tarpaulins, etc.), advances on the first screening plane
V1 up to the outlet end 103, while a second fraction of
material, consisting of objects with piece size smaller
than the first screening section of the first disc screen
100, passes through the screening slits dropping below
the first screening plane V1 of the first disc screen 100.
[0039] According to the invention, the plant comprising
a first discharge station 4 arranged at the outlet end 103
of the first disc screen 100, in order to receive the first
fraction of material conveyed by the first rotating first
discs 105 to the outlet end 103.

[0040] As mentioned above, the second disc screen
200 of the plant 1 in question is arranged below the first
disc screen 100 to receive the second fraction of material
dropping below the first screening plane V1 of the latter
through the first screening section of the first disc screen
100.

[0041] The second disc screen 200 is adapted to carry
out - on such second fraction of material - further sepa-
ration operations of the present description outlined in
detail hereinafter. With reference to the example in fig-
ures 6 and 7, the second disc screen 200 comprises a
second work frame 201, which extends between a lower
end 202 and an upper end 203 along a second advance-
ment direction A2.

[0042] Furthermore, the second work frame 201 de-
fines a first screening plane V2 extending between the
lower end 202 and the upper end 203 of the second work
frame 201, advantageously parallel to the second ad-
vancement direction A2.

[0043] Particularly, the second screening plane V2 is
provided with an upper side L1 (facing upwards, on which
the material to be screened is intended to advance), and
an opposite lower side L2 (facing downwards), below
which the screened material drops. Particularly, on the
upper side L1 of the second screening plane V2, the sec-
ond disc screen 200 is adapted to receive the second
fraction of material dropping from the first disc screen
100.
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[0044] Advantageously, the second disc screen 200 is
arranged fully below the first disc screen 100, particularly
with the upper end 203 of the second disc screen 200
positioned at a height lower than the outlet end 103 of
the first disc screen 100, and preferably positioned at a
height lower than both the inlet end 102 and the outlet
end 103 of the first disc screen 100.

[0045] Particularly, between the first disc screen 100
and the second disc screen 200 there extends the drop-
ping space 50 which is susceptible to be passed through
by the second fraction of material that dropped below the
first screening plane V1 of the first disc screen 100.
[0046] In detail, this dropping space 50 is arranged be-
low the first disc screen 100 and above the second disc
screen 200 and, particularly, it extends height-wise be-
tween the first screening plane V1 and the second
screening plane V2.

[0047] Preferably, the dropping space 50 extends from
a front side 51, which extends (top to bottom) between
the inletend 102 of the first disc screen 100 and the lower
end 202 of the second disc screen 200, to a rear side 52
which extends (top to bottom) between the outlet end
102 of this first disc screen 100 and the upper end 203
of said second disc screen 200.

[0048] The second disc screen 200 further comprises
several second rotary shafts 204, which are rotatably
mounted on the second work frame 201 parallel to each
other, and they are arranged in succession along the
second advancement direction A2, one spaced apart
from the subsequentone, particularly with constant spac-
ing pitch.

[0049] The second rotary shafts 204 are arranged on
the second screening plane V2 of the second work frame
201 and they are substantially orthogonal to the second
advancement direction A2.

[0050] Advantageously, each of the second rotary
shafts 204 extends longitudinally according to its second
extension axis X2 orthogonal to the second advancement
direction A2 and preferably parallel to the second screen-
ing plane V2.

[0051] Particularly, the second extension axes X2 of
the second rotary shafts 204 may all be substantially ar-
ranged on the second screening plane V2 (like in the
example of the attached figures), or they may be stag-
gered with respect to each other according to the screen-
ing plane V2, for example with some second rotary shafts
204 arranged toward the upperside L 1 and others toward
the lower side L2 of the second screening plane V2. Ac-
cording to the present invention, the second disc screen
200 further comprises second discs 205, which are axi-
ally and rigidly fixed in succession along the second ro-
tary shafts 204 in order to receive rotary motion from the
latter.

[0052] In greater detail, each second rotary shaft 204
carries - fixed (and preferably splined) - several corre-
sponding second discs 205 arranged in succession along
the second extension axis X2 of the first rotary shaft 204.
[0053] The second discs 205 are positioned along the
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corresponding second rotary shaft 204 one spaced apart
from the subsequent one, preferably with constant pitch.
[0054] Each second disc 205 is provided with its own
rotation axis RD parallel to the second extension axis X2
of the corresponding second rotary shaft 204 and pref-
erably coincident with such second extension axis X2.
[0055] Particularly, for example as observable in the
view of figure 7 (similarly to the first disc screen 100), the
distance between each second disc 205 and the subse-
quent one is greater than the thickness (according to the
second extension axis X2) of each individual second disc
205, inorder to allow interposition - between two adjacent
second discs 205 mounted on the second rotary shaft
204 - of a second disc 205 mounted on the subsequent
second rotary shaft 204 according to the second ad-
vancement direction A2, and simultaneously leave a lat-
eral space between each of the two second discs 205 of
the second rotary shaft 204 and the interposed first disc
205 of the subsequent second rotary shaft 204.

[0056] To this end, the second discs 205 mounted on
each second rotary shaft 204 are mounted staggered
with respect to the first discs 205 mounted on the sub-
sequent second rotary shaft 204, so that they can be
interposed between each other.

[0057] In this manner, the second discs 205 and the
second rotary shafts 204 define with respect to each oth-
er, on the second screening plane V2, a second screen-
ing section, which defines the piece size of the materials
to be separated.

[0058] Particularly, the distance between the second
rotary shafts 204 along the second advancement direc-
tion A2 and the distance between the second discs 205
along the second extension axis X2 (and particularly the
aforementioned lateral space) define the second screen-
ing section of the second disc screen 200, which deter-
mines the maximum piece size (dimension) of the mate-
rials which are screened (passing under the second ro-
tary shafts 204), while the larger materials are conveyed
to the second screening plane V2.

[0059] Advantageously, the first screening section of
the first disc screen 100 is larger than the second screen-
ing section of the second disc screen 200, particularly in
the sense that the first screening section allows larger
objects to pass through with respect to the second
screening section. For example, the first screening sec-
tion is comprised between 100 mm and 250 mm, and the
second piece size section is comprised between 10 mm
and 40 mm.

[0060] According to the invention, the second disc
screen 200 comprises second drive means 206 mechan-
ically connected to the second rotary shafts 204 to drive
each second disc 205 to rotate around its rotation axis
RD in a given second rotation direction R2 (shown for
example in figure 6).

[0061] In greater detail, the second drive means 206
are arranged to drive each second rotary shaft 204 in
rotation around its second extension axis X2 in the afore-
mentioned second rotation direction R2, in a manner
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such that each second rotary shaft 204 dives the second
discs 205 fixed thereon in rotation.

[0062] Particularly, the rotation of the second discs 205
in the aforementioned second rotation direction R2 is
such to determine a direction of advancement of the ma-
terial to be screened along the second advancement di-
rection A2 towards the upper end 203 of the second work
frame 201 of the second disc screen 200.

[0063] The second work frame 201 is arranged with
the upper end 203 at a height higher than that of the lower
end 202, in a manner such that the screening plane V2
is tilted upwards by a certain tilt angle o (moving toward
the upper end 203). Particularly, the second screening
plane V2 extends ascending from the lower end 202 to
the upper end 203 (at which the screened material exits
from the second screening plane V2).

[0064] The second drive means 206 of the second disc
screen 200 are arranged to drive the second discs 205
in rotation in the aforementioned second rotation direc-
tion R2 which, on the upper side L1 of the second screen-
ing plane V2, is oriented towards the upper end 203.
Therefore, in this manner, the rotating second discs 205
tend to advance the material ascending towards the up-
per end 203 of the second disc screen 200.

[0065] The aforementioned tilted configuration of the
second screening plane V2 entails that the second discs
205 (driven in rotation in the aforementioned second ro-
tation direction R2) are capable of raising a third fraction
of material up to the upper end 203 (of the aforemen-
tioned second fraction which drops from the first disc
screen 100) substantially consisting of softer and light
materials, particularly sheet-like or thread-like. Other-
wise, a fourth fraction of material, consisting of more rigid
materials and larger than the second screening section
of the second disc screen 200 (for example bottles, con-
tainers, jars, etc.), cannot be driven by the rotating sec-
ond discs 205 and bounce off the latter going down - by
gravity - along the upper side L1 of the second screening
plane V2 up to the lower end 202 of the second work
frame 201. Furthermore, a fifth fraction of material, con-
sisting of rigid materials smaller than the second screen-
ing section of the second disc screen 200 (for example
residues of broken objects), given that they cannot also
be driven upwards by the second discs 205, drop into
the screening slits.

[0066] Asamatteroffact, dueto the tilt of the screening
plane V, the material to be screened is subjected to the
effect of the force of gravity which hinders the ascent
thereof. However, the softer light materials of the afore-
mentioned third fraction (like the sheet-like ones), due to
their deformable conformation, cling more easily to the
rotating second discs 205 which therefore drive them to-
wards the upper end overcoming the force of gravity.
Otherwise, the more rigid materials of the aforemen-
tioned fourth and fifth fraction are not capable of adhering
to the shape of the second discs 205 and therefore find
it more difficult to be driven upwards and, as a result,
depending on whether they are larger or smaller than the
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second screening section, descend towards the lower
end 202 or drop into the screening slits before reaching
the upper end 203 of the second disc screen 200. Ad-
vantageously, the tilt angle o of the second screening
plane V2 of the second disc screen 200 is comprised
between 20° and 45° with respect to a horizontal plane,
preferably between 30° and 40°.

[0067] Particularly, the tilt angle o is defined with re-
spect to a horizontal reference plane. Preferably, the tilt
of the second screening plane V2 can be set (preferably
adjustably, as addressed below) as a function of the char-
acteristics of the material to be screened. Advantageous-
ly, the second drive means 206 are arranged to drive the
second discs 205 in rotation with a speed substantially
comprised between 20 revolutions/minute and 180 rev-
olutions/minute. Suitably, the rotation speed is set ap-
propriately (as a function of the characteristics of the ma-
terial to be screened) in a manner such that the second
discs 205 can advance the soft and flexible material up
to the upper end 203 without the more rigid material
reaching the latter.

[0068] With reference to figures 1a,b and 2a,b, the
plant 1 in question comprises a second discharge station
5arranged atthe upper end 203 ofthe second disc screen
200, to receive the aforementioned third fraction of ma-
terial (soft and light objects) conveyed by the second
discs 205 up to such upper end 20.

[0069] Furthermore, the plant 1 comprises a third dis-
charge station 6, arranged at the lower end 202 of the
second disc screen 200 to receive the fourth fraction of
material (rigid objects larger than the second screening
section) that goes down - by gravity - along the second
screening plane up to such lower end 202.

[0070] The plant1further comprises a fourth discharge
station 7 arranged below the second screening plane V2
of the second disc screen 200 to receive the fifth fraction
of material (rigid residues smaller than the second
screening section) that dropped below the second
screening plane V2 through the second screening sec-
tion of the second disc screen 200. In this manner, the
plant 1 in question can operate highly efficiently in the
screening of materials consisting of objects of different
size and nature, particularly in order to separate sheet-
like materials from more rigid materials, preferably in the
separation of plastic materials.

[0071] Furthermore, advantageously, the materials
can be separated even without using aeraulic systems,
resulting in significant saving in terms of energy con-
sumption and plant costs.

[0072] Also advantageously, in applications where op-
tical sensors are used to identify particular types of ma-
terials, the specific material separation operations car-
ried out by the plant 1 in question significantly simplify
the activity of the optical readers, particularly requiring
the use of a smaller number of such readers, with ensuing
further saving.

[0073] Advantageously, the plant 1 comprises convey-
ormeans 8,9, 10, 11 arranged in one or more discharge
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stations 4, 5, 6, 7 and adapted to receive the correspond-
ing fraction of material to convey it to a corresponding
destination zone, for example in a storage area or a treat-
ment station downstream of the plant 1.

[0074] Particularly, the plant 1 comprises first, second,
third and fourth conveyor means 8, 9, 10, 11 arranged
respectively, in the first, second, third and fourth dis-
charge station 4, 5, 6, 7.

[0075] Preferably, the conveyor means 8, 9, 10, 11
comprise respective conveyor belts adapted to receive
the fraction of material released into the corresponding
discharge station 4, 5, 6, 7 and convey it up to the des-
tination zone.

[0076] Advantageously, the plant 1 comprises a sup-
port structure 12 provided with an upper portion 13, on
which the first disc screen 100 is suspended, and a lower
portion 14 arranged below the upper portion 13 and in
which the second disc screen 200 is arranged.

[0077] Preferably, the aforementioned support struc-
ture 12 comprises a framework (for example consisting
of a metal frame), which extends upwards and carries -
fixed in its upper portion 13 - the first disc screen 100.
Below the latter, the framework defines, in the lower por-
tion 14 thereof, a volume of housing in which the second
disc screen 200 is arranged.

[0078] Particularly, the configuration of the support
structure 12 with the disc screens 100, 200 superim-
posed, makes the plant 1 in question simple and com-
pact.

[0079] Advantageously, the first disc screen 100 com-
prises a conveyor chute 107 arranged below the first
screening plane V1 to convey the second fraction of ma-
terial which drops from the latter onto the underlying sec-
ond disc screen 200.

[0080] In greater detail, the conveyor chute 107 ex-
tends (starting from an upper end portion thereof) from
the first work frame 101 of the first disc screen 100 up to
the lower end portion thereof arranged above the second
screening plane V2 of the second disc screen 200. In this
manner, the conveyor chute 107 is arranged to intercept
the objects of the second fraction of material dropping
from the first disc screen 100 and convey them to the
second screening plane V2 of the second disc screen
200.

[0081] Particularly, the upper end portion of the con-
veyor chute 107 is arranged at the inlet end 102 of the
first disc screen 100.

[0082] Preferably, the lower end portion of the convey-
or chute 107 is arranged (above the second screening
plane V2) between the lower end 202 and the upper end
203 of the second disc screen 200 and spaced from the
upper end 203, for example such lower end portion being
positioned at the lower end 202.

[0083] Advantageously, the conveyor chute 107 com-
prises a bottom wall 107’ which particularly delimits the
front side 51 of the dropping space 50. Particularly, such
bottom wall 107’ is arranged transversely to the first and
to the second advancement direction A1, A2 (that is it
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extends over a plane that intercepts such advancement
directions A1, A2) and it is tilted downwards. In detail,
advantageously, the bottom wall 107’ extends from the
aforementioned upper end portion to the aforementioned
lower end portion approaching the second discharge sta-
tion 5.

[0084] Preferably, the conveyor chute 107 comprises
two side walls 107", which extend by an angle from op-
posite edges of the bottom wall 107’ towards the second
discharge station 5, advantageously parallel to the ad-
vancement directions A1, A2) so as to laterally close (at
least partly) the dropping space 50 between the first and
the second disc screen 100, 200, particularly for at least
adetermined section of their respective screening planes
V1, V2. Preferably, such side walls 107’ each extend ver-
tically from the first disc screen 100 to the second disc
screen 200.

[0085] Advantageously, the plant 1 in question com-
prises ventilator means 15 arranged to generate, in the
dropping space 50 (which extends between the first disc
screen 100 and the second disc screen 200), at least one
airflow directed toward the upper end 203 of the second
disc screen 200 and adapted to intercept the second frac-
tion of material which, dropping from the first screening
plane V1 of the first disc screen 100, passes through
such dropping space 50. In this manner, the aforemen-
tioned airflow diverts at least one part of the second frac-
tion towards the upper end 203 of the second disc screen
200, so that such part drops closer to the upper end 203
with respect to a remaining part of the second fraction of
material. Particularly, the part of the second fraction di-
verted forward by the airflow is formed by softer and light
materials (in particular sheet-like or thread-like) which,
as mentioned above, when they drop on the second
screening plane V2 of the second disc screen 200, are
driven towards the upper end 203 of the latter forming
the aforementioned third fraction of material (which is
discharged into the second discharge station 5). As a
matter of fact, due to its lightness and sheet-like shape,
when descending through the dropping space 50, such
part of material is subject to be displaced by the airflow
dropping on the second screening plane V2 to a position
more advanced towards the upper end 203 of the second
disc screen 200, with respect to a condition of absence
of such airflow. Otherwise, when dropping through the
dropping space 50, the remaining part of the second frac-
tion of material (consisting of more rigid and heavy ma-
terials) is not substantially affected by the airflow, or sub-
stantially less significantly with respect to the other part.
Therefore, such remaining part will mainly drop into an
area of the second screening plane V2 closer to the lower
end 202 of the second disc screen 200 with respect to
thatofthe areawhere the other partdiverted by the airflow
drops. Such remaining part will form the aforementioned
fourth fraction of material which goes down - by gravity
- along the second screening plane V2 up to the lower
end 202 of the second disc screen 200 to enter into the
third discharge station 6. As a result, most of the material
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in the fourth fraction drops into an area of the second
screening plane V2 that is lower (that is closer to the
lower end 202) with respect to the area where the material
of the third fraction drops. In this manner, the more rigid
materials of the fourth fraction, when they descend along
the second screening plane V, do not risk intercepting
and overwhelming - downwards - part of the light mate-
rials which instead are to be conveyed towards the upper
end 203 of the second disc screen 200.

[0086] This therefore allows to prevent part of the light
materials from being driven downwards together with the
heavier materials of the fourth fraction, therefore ensur-
ing proper separation of the materials according to the
desired purposes.

[0087] As stated above, the airflow generated by the
ventilator means 15 is directed towards the upper end
203 of the second disc screen 200, it being understood
that at least one component of the direction of the airflow
is parallel to the second advancement direction A2 of the
second disc screen 200 and oriented approaching the
upper end 203 of the latter. Particularly, the airflow pass-
es through the dropping space 50 from the front side 51
towards the rear side of the latter.

[0088] Advantageously, ventilation means 15 are ar-
ranged to generate the aforementioned low prevalence
and high-volume airflow so as to move the light materials
dropping towards the upper end 203 of the second disc
screen 200 without creating turbulence which prevent
the desired routing as described above.

[0089] Advantageously, the ventilator means 15 are
configured as blowing means adapted to blow - under
pressure - the airflow into the dropping space 50, pref-
erably from the front side 51 towards the rear side 52 of
the latter.

[0090] Particularly, to this end, the ventilator means 15
comprise at least one blowing mouth 16 arranged be-
tween the first disc screen 100 and the second disc
screen 200 and facing towards the upper end 203 of the
second disc screen 200 to blow the airflow into the drop-
ping space 50 towards such upper end 203.

[0091] Preferably, the blowing mouth 16 of the venti-
lator means 15 is arranged on the front side 51 of the
dropping space 50, so that the airflow is introduced into
the latter at that front side 51 and flow into the dropping
space 50 towards the rear side 52 of the latter. Advan-
tageously, the ventilator means 15 are mounted, directly
or indirectly, on the support structure 12 of the plant 1,
particularly on the lower portion 14 of such support struc-
ture 12.

[0092] Preferably, the ventilator means 15 comprise
one or more fans 17 which define, with the front part
thereof, the blowing mouth 16 of the ventilator means 15.
[0093] Advantageously, the blowing mouth 16 extends
horizontally substantially across the entire width of the
second screening plane V2 (transversely to the second
advancement direction A2).

[0094] In particular, the fans 17 are arranged side-by-
side horizontally so as to substantially cover the entire
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width of the second screening plane V2.

[0095] Advantageously,the conveyor chute 107 is pro-
vided with at least one through opening 18 (shown sche-
matically in figure 2b) substantially aligned with the blow-
ing mouth 16 of the ventilator means 15, so as to allow
the entry of the airflow into the dropping space 50.
[0096] Preferably, the aforementioned through open-
ing 18 is obtained on the bottom wall 107’ of the conveyor
chute 107, the bottom wall 107’ being delimited by the
dropping space 50 on the front side 51.

[0097] For example, the ventilator means 15 are ar-
ranged at least partly outside the dropping volume 50
facing the through opening 18 to introduce the flow
through the latter, or they are arranged passing through
the through opening 18 with their blowing mouth 16 at
least partially within the dropping space 50.

[0098] According to a different embodiment, the ven-
tilator means 15 are arranged fully inside the dropping
space 50 behind the bottom wall 107’ of the conveyor
chute 107, which, inthis case, may be without the through
opening 18.

[0099] According to a further embodiment not shown,
the ventilator means 15 are arranged as suctioning
means configured to generate the aforementioned air-
flow by vacuum suctioning air from dropping space 50
and they are for example arranged at the rear side 52 of
the latter.

[0100] Advantageously, the discs 105, 205 of disc
screens 100, 200 are provided with an external profile,
preferably polygonal (for example hexagonal or octago-
nal), which is suitably shaped in order to facilitate the
advancement of the solid material in the screening plane
V1, V2 along the advancement direction A1, A2.

[0101] Suitably, each disc 105, 205 is made of rigid
material (for example metal) which is sufficiently strong
to withstand the stresses during the operation of the disc
screen 100, 200 (in a per se known manner).

[0102] Advantageously, with reference to the exam-
ples in figure 4, the second disc screen 200 comprises
a base frame 214 on which the second work frame 201
is mounted.

[0103] Suitably, the base frame 214 is arranged to rest
on the ground and it is obtained, for example, by means
of a metal frame.

[0104] Preferably, base frame 214 extends, according
to an extension direction Y, between a front portion 215,
at (particularly above) which the lower end 202 of the
second work frame 201 is arranged, and a rear portion
216, at (particularly above) which the upper end 203 of
the second work frame 201 is positioned.

[0105] Advantageously, the second work frame 201
comprises a flat frame 217, in particular quadrangular
(for example square or rectangular-shaped), with a lying
plane parallel to the second screening plane V2.

[0106] Preferably, the flat frame 217 comprises two
side longitudinal members 218 parallel to each other and
to the second advancement direction A2, and between
which the second rotary shafts 204 are arranged. For
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example, the two side longitudinal members 218 are con-
nected by at least two crosspieces so as to form a sub-
stantially rectangular or square-shaped structure, or by
an overlying structure of the second work frame 201
(such as a support structure 219 mentioned below).
[0107] Preferably, the second work frame 201 is pro-
vided, particularly between the side longitudinal mem-
bers 218, with a through opening adapted to be passed
through by the objects of the screened fifth fraction of
material to which pass through the screening slits be-
tween the second discs 205.

[0108] Suitably, the second work frame 201 supports
the second rotary shafts 204 and advantageously atleast
part of the second drive means 206.

[0109] Preferably, the second work frame 201 com-
prises a support structure 219, which rotatably supports
- at the ends - the second rotary shafts 204, in a per se
conventional manner in the field of disc screens and,
therefore not described in detail in this document. Such
to support structure 219 is fixed on the flat frame 217 of
the second work frame 201, in particular at least to the
side longitudinal members 218 of the latter. Advanta-
geously, the second disc screen 200 comprises adjust-
ment means 220, preferably mounted on the base frame
214, connected to the second work frame 201 and ar-
ranged to move the latter to change the tilt angle o of the
second screening plane V2. In this manner, the tilt angle
o of the second screening plane V2 can be adjusted in
a variable manner, for example between about 20° and
45°, particularly as a function of the materials to be
screened.

[0110] In particular, the adjustment means 220 can be
actuated to change the height of the upper end 203 and/or
of the lower end 202 of the second work frame 201 so
as to change the tilt of the second screening plane V2.
[0111] According to the embodiment shown in figure
6, the adjustment means 220 are arranged to change the
heightofthe upper end 203 of the second work frame 201.
[0112] Preferably, the second work frame 201 is pro-
vided (particularly on its flat frame 217) with at least one
first attachment point 221, in which the second work
frame 201 is hinged to the base frame 214, and a second
attachment point 222, in which the second work frame
201 is connected to the adjustment means 220.

[0113] Advantageously, the first attachment point 221
is hinged to the base frame 214 by means of a first hinge
223 having a first hinging axis |1 parallel to the rotation
axes RD of the second discs 205, in a manner such that
the aforementioned adjustment means 220 can change
the tilt of the second screening plane V2 rotating the sec-
ond work frame 201 around the first hinging axis |1 of the
first hinge 223.

[0114] Advantageously, the adjustment means 220
comprise at least one extensible arm 224, which is pro-
vided with a first end 225 hinged to the base frame 214
and with a second end 226 hinged to the second work
frame 201 at the second attachment point 222. Prefera-
bly, the firstand the second end 225, 226 of the extensible
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arm 224 are hinged (respectively to the base frame 214
and to the second work frame 201) respectively by means
of a second hinge 227 and a third hinge 228, respectively
having a second and a third hinging axis 12, 13 parallel to
the first hinging axis |1 of the first hinge 223. Operatively,
the extensible arm 224 can be actuated to extend or
shorten to change the tilt of the second work frame 201.
[0115] Advantageously, the second attachment point
222 of the second work frame 201 is arranged closer to
the upper end 203 with respect to the first attachment
point 221 and it is positioned at a height greater than the
first attachment point 221. In this manner, particularly,
the adjustment means 220 are arranged to change the
tiltangle o of the second screening plane V2 by changing
the height of the second attachment point 222. Particu-
larly, the extensible arm 224 can be operated extending
and shortening to respectively increase and decrease
the tilt angle a.

[0116] Advantageously, the extensible arm 224 com-
prises a linear actuator 229 extending along an extension
axis Z substantially orthogonal to the rotation axes RD
of the second discs 205 and preferably orthogonal to the
hinging axes I1, 12, I3 of the hinges 223, 227, 228.
[0117] Particularly, the linear actuator 229 comprises
a first member 230 (preferably elongated) hinged to the
base frame 214 and a second member 231 (preferably
elongated) hinged to the second work frame 201 and
slidably constrained to the first member 230 according
to the extension axis Z, in a manner such that one of the
members 230, 231 can be actuated to move in an ex-
tending or retracting fashion with respect to the other so
as to extend or shorten the extensible arm 224.

[0118] According to the embodiment shown in the at-
tached figures, the linear actuator 229 comprises a hy-
draulic jack.

[0119] Preferably, the second work frame 201 is con-
nected to the base frame 214 by means of two first at-
tachment points 221 (aligned with respect to each other
along the first hinging axis 11) and it is connected to the
adjustment means 220 by means of two second attach-
ment points 222 (aligned with respect to each other ac-
cording to the third hinging axis 13). Particularly, each
first and second attachment point 221, 222 is arranged
on the corresponding side longitudinal member 218 of
the second work frame 201.

[0120] Suitably, the adjustment means 220 comprise
two aforementioned extensible arms 224 (and in partic-
ular two linear actuators 229), each of which is hinged,
at the relative second end 226, to the respective second
attachment point 222 of the second work frame 201.
[0121] Obviously, without departing from the scope of
protection of the present invention, the adjustment
means 220 can be implemented with different embodi-
ments. For example, the adjustment means 220 can be
implemented by means of one or more columns fixed to
the base frame 214 and each provided, along the longi-
tudinal extension thereof, with several engagement ele-
ments (for example holes) arranged at different heights,
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to which there can be selectively engaged (for example
by means of an engagement pin) a slider constrained to
the second work frame 201 and it is capable of moving
along the extension direction of the second work frame.
[0122] Furthermore, forming an object of the present
invention is a method for separating solid materials into
multiple fractions by means of the plant described up to
now, whose reference numerals will be maintained here-
inafter for the sake of ease of description. The method
provides for a step of loading material to be screened
onto the first screening plane V1 of the first disc screen
100. For example, the material to be screened is con-
veyed by the loading means at the inlet end 102 of the
first work frame 101 of the first disc screen 100 and it is
poured onto the first screening plane V1 of the latter (ad-
vantageously by means of the inlet chute 102’).

[0123] Furthermore, the method provides for a first
screening step, carried out by the first disc screen 100.
[0124] In greater detail, in this first screening step, the
first discs 105 of the first disc screen 100, through the
rotation thereof, force the material to be screened to pro-
ceed on the first screening plane V1 towards the outlet
end 103 of the first disc screen 100.

[0125] In this manner, a first fraction of material, con-
sisting of objects with piece size substantially larger than
the first screening section of the first disc screen 100,
reaches the outlet end 103 and it is deposited in the first
discharge station 4, from where the first 8 conveyor
means advantageously convey it to a respective desti-
nation zone (such as a storage area or a further process-
ing station).

[0126] Furthermore, during such advancement of the
material on the first screening plane V1, a second fraction
of material, with piece size substantially smaller than the
first screening section of the first disc screen 100, drops
below the first screening plane V1 through the screening
slits of the first screening section, entering into the un-
derlying second disc screen 200.

[0127] Therefore, the method in question comprises a
second screening step, carried out by the second disc
screen 200.

[0128] Particularly, the second work frame 201 of the
second disc screen 200 is arranged tilted with the upper
end 203 positioned at a height greater than the lower end
202. In this manner, the second screening plane V2 is
arranged tilted with a tilt angle o (preferably comprised
between 20° and 45°) extending ascending from the low-
er end 202 to the upper end 203.

[0129] The seconddiscs 205 ofthe second disc screen
200 are driven to rotate, by means of the aforementioned
second drive means 206, in the second rotation direction
R2 which, on the upper side L1 of the screening plane
V, is oriented towards the upper end 203 of the second
work frame 201.

[0130] When the second fraction of material, coming
from the first disc screen 100, drops on the second
screening plane V2 of the second disc screen 200, the
second discs 205, which rotate in the aforementioned
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second rotation direction R2, they tend to advance the
objects of such fraction towards the upper end 203 of the
second disc screen 200.

[0131] In this manner, as previously mentioned, the
second discs 205 substantially make only the softer and
light materials, particularly the sheet-like materials, as-
cend up to the upper end 203, while the more rigid ma-
terials which find it difficult to ascend, depending on their
piece size, descend along the second screening plane
V2 up to the lower end 202 of the second disc screen
200 or they drop into the screening slits of the latter.
[0132] In greater detail, in the aforementioned second
screening step, the second disc screen 200 receives the
second fraction of material which drops from the first disc
screen 100, and the rotating second discs 205 force such
second fraction to proceed towards the upper end 203
of the second disc screen 200. In this manner, a third
fraction of material, substantially with piece size substan-
tially larger than the second screening section of the sec-
ond disc screen 200 (substantially consisting of softer
and light materials, particularly sheet-like or thread-like),
is driven by the second discs 205 up to the upper end
203 and it is deposited in the second discharge station 5.
[0133] Furthermore, a fourth fraction of material, with
piece size substantially larger than the second screening
section of the second disc screen 200 (consisting of more
rigid materials with piece size substantially larger than
the second, for example bottles, jars, etc.), goes down -
by gravity - along the second screening plane V2 up to
the lower end 202 of the second disc screen 200 and it
is deposited in the third discharge station 6. Furthermore,
a fifth fraction of material, with piece size smaller than
the second screening section of said second disc screen
200 (consisting of rigid materials, such as residues of
broken objects), drops below said second screening
plane V2 through the second screening section deposit-
ing on the fourth discharge station 7.

[0134] Advantageously, the second, third and fourth
conveyor means 9, 10, 11 (respectively arranged at the
second, third and fourth discharge station 5, 6, 7) convey
the respective fractions of materials to their respective
destination zones (such as storage areas or further
processing stations).

[0135] Advantageously, as mentioned above, the sec-
ond fraction of material, which drops from the first screen-
ing plane V1, passes through - dropping - the dropping
space 50 which extends between the first disc screen
100 and the second disc screen 200.

[0136] Preferably, the method in question provides for
that there be generated (particularly through the afore-
mentioned ventilator means 15) an airflow which passes
through the dropping space 50, it be directed towards
the upper end 203 of the second disc screen 200 and
intercepts the second fraction of material in order to divert
at least part of the latter towards the upper end 203 of
the second disc screen 200. Particularly, the aforemen-
tioned airflow is generated by blowing air into the drop-
ping space 50.
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[0137] Asmentionedabove, the generation of such air-
flow in the dropping space 50 allows to further improve
the separation between light and soft materials and more
rigid and heavy materials.

[0138]
the pre-set objects.

Therefore, the invention thus conceived attains

Claims

Plant (1) for separating solid materials into multiple
fractions, which comprises:

- a first disc screen (100), comprising:

- a first work frame (101), which extends,
along a first advancement direction (A1),
between an inlet end (102) and an outlet
end (103), and defines a first screening
plane (V1) which extends between said inlet
end (102), at which said first disc screen
(100) is adapted to receive material to be
screened, and said outlet end (103);

-first rotary shafts (104), which are rotatably
mounted on said first work frame (101) and
carry firstdiscs (105) fixed thereon; said first
discs (105) and said first rotary shafts (104)
defining, between them, a first screening
section of said first disc screen (100);

- first drive means (106) mechanically con-
nected to said first rotary shafts (104) and
arranged to drive said first discs (105) to
rotate in a first rotation direction (R1) in or-
der to advance said material to be screened
towards said outlet end (103);

- afirst discharge station (4) placed at the outlet
end (103) of said first disc screen (100), in order
to receive a first fraction of material conveyed,
by said rotating first discs (105), to said outlet
end (103);

- a second disc screen (200), which is placed
below said first disc screen (100) in order to re-
ceive a second fraction of material that dropped
below said first screening plane (V1) through the
first screening section of said first disc screen
(100); said second disc screen (200) compris-

ing:

-asecond work frame (201), which extends,
along a second advancement direction
(A2), between a lower end (202) and an up-
perend (203) placed ata height greater than
said lower end (202), and defines a second
screening plane (V2), which is placed tilted
by a tilt angle (o) and is extended upward
from said lower end (202) to said upper end
(203), and is provided with an upper side
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1"

(L1) on which it is adapted to receive said
second fraction of material that dropped
from said first disc screen (100);

- multiple second rotary shafts (204), which
are rotatably mounted on said second work
frame (201) and carry second discs (205)
fixed thereon; said second discs (205) and
said second rotation shafts (204) defining,
between them, a second screening section
of said second disc screen (200);

- second drive means (206) mechanically
connected to said second rotary shafts
(204) and adapted to rotate said second
discs (205) in a second rotation direction
(R2) which, on the upper side (L1) of said
second screening plane (V2), is oriented to-
wards said upperend (203), in order to force
at least part of said second fraction of ma-
terial towards said upper end (203);

- a second discharge station (5) placed at the
upper end (203) of said second disc screen
(200), in order to receive a third fraction of ma-
terial conveyed, by said second discs (205), to
said upper end (203);

- athird discharge station (6), placed at the lower
end (202) of said second disc screen (200) in
order to receive a fourth fraction of material that
wentdown by gravity along said second screen-
ing plane (V2) up to said lower end (202);

- a fourth discharge station (7) placed below the
second screening plane (V2) of said second disc
screen (200) in order to receive a fifth fraction
of material that dropped below the second
screening plane (V2) through the second
screening section of said second disc screen
(200);

characterized in that said first disc screen (100)
comprises at least one conveyor chute (107) placed
below said first screening plane (V1), extending from
said first work frame (101) up to a lower terminal
portion thereof placed above the second screening
plane (V2) of the second disc screen (200), and ar-
ranged to intercept the second fraction of material
dropping from said first disc screen (100) and to con-
vey it on the second screening plane (V2) of said
second disc screen (200).

Plant (1) according to claim 1, characterized in that
it comprises conveyor means (8, 9, 10, 11) placed
in one or more of said discharge stations (4, 5, 6, 7)
and adapted to receive the corresponding said frac-
tion of material in order to convey it to a correspond-
ing destination zone.

Plant (1) according to claim 1 or 2, characterized in
that it comprises a support structure (12) provided
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with an upper portion (13), on which said first disc
screen (100) is suspended, and a lower portion (14)
placed below said upper portion (13) and in which
said second disc screen (200) is placed.

Plant (1) according to any one of the preceding
claims, characterized in that it comprises ventilator
means (15) arranged to generate, in a falling space
(50) extending between said first disc screen (100)
and said second disc screen (200), at least one air-
flow directed towards the upper end (203) of said
second disc screen (200) and adapted to intercept
said second fraction of material which passes
through said falling space (50), to divert at least one
part of said second fraction towards said upper end
(203).

Plant (1) according to claim 4, characterized in that
said ventilator means (15) comprise at least one
blowing mouth (16) placed between said first disc
screen (100) and said second disc screen (200) and
facing towards the upper end (203) of said second
disc screen (200), through which blowing mouth (16)
said ventilator means (15) are adapted to blow said
airflow into said dropping space (50).

Plant (1) according to claim 5, characterized in that
the blowing mouth (16) of said ventilator means (15)
is placed on a front side (51) of said dropping space
(50), the front side (51) extending between the inlet
end (102) of said first disc screen (100) and the lower
end (202) of said second disc screen (200).

Plant (1) according to claim 5 or 6, characterized in
that said conveyor chute (107) is provided with at
least one through opening (18) substantially aligned
with the blowing mouth (16) of said ventilator means
(15).

Plant (1) according to any one of the preceding
claims, characterized in that said second disc
screen (200) comprises adjustment means (220)
mechanically connected to said second work frame
(201) and arranged to move said second work frame
(201) in order to vary the tilt angle (o) of said second
screening plane (V2).

Plant (1) according to claim 8, characterized in that
said second disc screen (200) comprises a base
frame (214) on which said second work frame (201)
is mounted;

said second work frame (201) being provided with
at least one first attachment point (221), in which
said second work frame (201) is hinged to said base
frame (214) by means of a first hinge (223), and with
a second attachment point (222), in which said sec-
ond work frame (201) is connected to said adjust-
ment means (220).
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Plant (1) according to claim 9, characterized in that
said adjustment means (220) comprise at least one
extensible arm (224), which is provided with a first
end (225) hinged to said base frame (214) and with
a second end (226) hinged to said second work
frame (201) at said second attachment point (222).

Plant (1) according to claim 10, characterized in
that said extensible arm (224) comprises a linear
actuator (229).

Plant (1) according to any one of the preceding
claims, characterized in that said tilt angle (o) is
comprised between 20° and 45°.

Process for separating solid materials into multiple
fractions by means of a plant (1) according to any
one of the preceding claims, said process compris-

ing:

- a step of loading material to be screened onto
the first screening plane (V1) of said first disc
screen (100);

- a first screening step, in which the rotating first
discs (105) of said first disc screen (100) force
said material to proceed on said screening plane
(V1) towards said outlet end (103), such that:

« afirstfraction of material, having piece size
substantially greater than the first screening
section of said firstdisc screen (100), reach-
es said outlet end (103) and it is deposited
in said first discharge station (4), and

+ a second fraction of material, having piece
size substantially smaller than the first
screening section of said first disc screen
(100), drops below said first screening
plane (V1) through said first screening sec-
tion;

- a second screening step, in which said second
disc screen (200) receives said second fraction
of material which drops from said first disc
screen (100) and the rotating second discs (205)
of said second disc screen (200) tend to force
said second fraction to proceed towards the up-
per end (203) of said second disc screen (200),
such that:

« a third fraction of material, having piece
size substantially greater than the second
screening section of said second disc
screen (200), is driven - by said rotating sec-
ond discs (205) - up to said upper end (203)
and it is deposited in said second discharge
station (5);

« a fourth fraction of material, having piece
size substantially greater than the second
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screening section of said second disc
screen (200), goes down by gravity along
said second screening plane (V2) up to the
lower end (202) of said second disc screen
(200) and it is deposited in said third dis-
charge station (6);

« afifth fraction of material, having piece size
substantially smaller than the second
screening section of said second disc
screen (200), drops below said second
screening plane (V2) through said second
screening section, being deposited on said
fourth discharge station (7).

Process according to claim 13, wherein the second
fraction of material, dropping from the first screening
plane (V1), passes dropping through a dropping
space (50) extending between said first disc screen
(100) and said second disc screen (200); charac-
terized in that an airflow is generated which passes
through said dropping space (50), is directed toward
the upper end (203) of said second disc screen (200)
and intercepts said second fraction of material in or-
der to divert at least part of said second fraction to-
ward the upper end (203) of said second disc screen
(200).

Process according to claim 14, characterized in
that said airflow is generated by blowing air into said
dropping space (50).
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