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(54) Pellet production machine

(57)  Apellet production machine comprising a circu-
lar extruder (3) with its lateral surface provided with radial
holes (4), in the interior of said extruder (3) there being
disposed in an eccentric position one or more presser
wheels (1, 2) constrained to rotate about their axes (12
and 13), which are substantially parallel to the axis of the
extruder (3), said presser wheels (1, 2) being disposed

on a basal surface (11) of a base block (10), also con-
strained to rotate, relative to the extruder (3), about the
axis of said extruder (3), said base block (10) being ro-
tated by at least one motor, said machine comprising one
or more scrapers (26, 28) arranged to cooperate with the
presser wheels (1, 2) to remove the pellet producing ma-
terial from their lateral surface.
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Description

[0001] The presentinventionrelates to a pellet produc-
tion machine in accordance with the introduction to the
main claim.

[0002] In the state of the art, sawdust, the waste ma-
terial from wood machining, is usefully reduced to pellets,
i.e. pressed to form small cylinders of a few centimetres
in length, which are then used for example as fuel in
burners. Not only sawdust but also other materials such
as cereals, bran, manure and fodder are reduced to pel-
lets.

[0003] Pellet production machines currently present
presser wheels which, with their lateral surface, press
the material against a perforated wall from which the pel-
lets leave by extrusion. These machines are divided into
lateral extrusion machines in which the presser wheels,
disposed with their axis horizontal, are positioned in the
interior of a cylinder of perforated lateral surface rotating
about a horizontal axis. The material to be reduced to
pellets is fed into the rotating cylinder and is brought into
contact with presser wheels by the cylinder movement,
to be then extruded by the pressure of the presser wheels
against the inner wall of the cylinder.

[0004] Other machines presenta horizontal perforated
surface on which the material to be reduced to pellets
falls from above, and is then pressed by the lateral sur-
face of the presser wheels which move over it with their
axis horizontal. This second type of machine presents
greater constructional complexity than the former, and
hence greater cost.

[0005] The power required to operate the machine or
to produce at a given power is strongly dependent on the
type of material to be reduced to pellets: for example finer
sawdust requires lower power than coarser sawdust. A
machine of 12 kW power produces between 80 and 130
kg/h of pellets, hence a maximum of about 10 kg/h per
kW of power.

[0006] A machine with presser wheels of vertical axis
which laterally extrudes the material presents the prob-
lem that the sawdust, or the material to be reduced to
pellets, penetrates below the lower end of the presser
wheels, causing them to seize rapidly.

[0007] An object of the present invention is therefore
to provide a pellet production machine by which the stat-
ed drawbacks are overcome, a particular object being to
provide a particularly reliable machine, with presser
wheels of vertical axis.

[0008] Another object is to provide a machine which
forthe same power produces a greater quantity of pellets.
[0009] A further object is to provide a machine of ver-
tical axis and hence operationally more simple and more
compact, as the material to be reduced to pellets is made
to fall from above.

[0010] Said objects are attained by a machine the in-
ventive characteristics of which are defined by the claims.
[0011] The invention will be more apparent from the
ensuing detailed description of a preferred embodiment
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thereof provided by way of non-limiting example and il-
lustrated in the accompanying drawings, in which:

Figure 1 is a perspective view of a longitudinal sec-
tion of the machine according to the invention;
Figure 2 is a longitudinal section through the ma-
chine of the invention;

Figure 3 is a view of the machine of the invention
taken from above, without its cover;

Figure 4 is a perspective view of one of the presser
wheels with one of the scrapers and an extruder por-
tion;

Figure 5 is a different perspective view of one of the
presser wheels with one of the two scrapers and one
half of the extruder.

[0012] From Figures 1 and 2 it can be seen that the
preferred embodiment of the machine comprises two
presserwheels 1, 2 of substantially vertical axis disposed
within a cylindrical extruder 3 of substantially vertical axis,
the side wall of which comprises a plurality of radially
directed holes 4 for extruding the pellets. When viewed
from above, the extruder 3 is in the form of a circular ring
with an upper end 6. The lateral surface of each of the
presser wheels 1 and 2 presents at the level of the radial
holes 4 an annular thickening 7 and 8, which carries that
lateral surface of the presser wheels 1 and 2 making con-
tact with the inner wall 9 of the extruder 3. The presser
wheels 1 and 2 are hollow and are closed upperly by a
cap 22, 24. Each of the presser wheels 1 and 2 presents
an axis 12 and 13 which penetrates into the base block
10. The base block 10 is of axissymmetric shape and is
bounded upperly by a basal surface 11 in contact with
the lower ends of the presser wheels 1 and 2. The base
perimeter of the presser wheels 1 and 2 emerges from
the basal surface 11 of the base bock 10.

[0013] In the interior of the extruder 3 and rigid there-
with the is a base ring 15 which surrounds the base block
10 at a height slightly lower than that of the basal surface
11. The upper surface 17 of said base ring 15 defines,
together with the basal surface 11 of the base block 10
and the inner wall of the extruder 3, a concavity into which
the material to be reduced to pellets falls.

[0014] The presser wheels 1 and 2 are rotatably con-
strained and are idle about their axes 12 and 13. The
base block 10 is inserted into an outer structure 16 also
mounted rotatable about its vertical axis, being supported
by the bearing 18. A motor (not shown for simplicity)
drives the base block 10 in the direction of the arrow 120.
By a dragging effect, the presser wheels 1 and 2 rotate
in the opposite direction to that in which the base block
10 rotates, as indicated by the arrows 100 and 110.
[0015] The base block 10 presents a lateral disc 19
which extends below the base ring 15 and below the ex-
truder 3, forming an upwardly facing groove in which a
seal ring 20 with a downwardly facing groove is inserted
to form a labyrinth preventing passage of the sawdust or
other material, however fine, to be reduced to pellets.
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[0016] With reference to Figure 3, it can be seen that
the machine comprises two scrapers 26 and 28 fixed to
the basal surface 11 in an axially symmetric manner by
screws 41, with their outer side 30, 32 extending beyond
the basal surface 11, to lie adjacent to the inner wall 9 of
the extruder 3. Their inner side presents a first inner por-
tion 34, 36 which, by penetrating below the annular thick-
ening 7 and 8 (represented in Figure 3 by a dashed line),
grazes the lateral surface of the presser wheels 1 and 2,
cooperating with it to remove the material to be reduced
to pellets. Said first inner portion 34, 36 extends below
the annular thickening 7 and 8, hence in proximity to that
end of the presser wheels 1, 2 facing the basal surface
11. The inner side of the scrapers 26 and 27 presents an
arcuate second inner portion 38, 40 and a rectilinear third
inner portion 42, 44 forming an obtuse angle with the
tangent to the inner wall 9 of the extruder 3. Said second
inner portion 38, 40 is arcuate, with the concave inner
part of the arc facing the direction of movement of the
presser wheels 1 and 2 indicated by the arrows 100 and
110. Being idle about their axis, the presser wheels are
dragged into movement by the material which becomes
interposed between their lateral surface and the inner
wall 9 of the extruder 3. Said scrapers 26 and 28 have a
thickness equal to the height of the undercut formed by
the annular thickenings 7 and 8, the material deposited
on their upper surface lying substantially at the height of
the radial holes 4. The first inner portion 34 and 36 is
adjacent to the lateral surface of the presser wheels 1
and 2 and is hence rectilinearin its thickness. The second
inner portion (38 and 40) and the third inner portion (42
and 44) of the two scrapers 26 and 28 are instead inclined
along their thickness, to hence exert an upward lifting
action on the material which they encounter during their
movement. The upper surface of the two scrapers 26 and
28 is immediately below the annular thickening 7 and 8
and hence in proximity to the lower part of the radial holes
4 present in the extruder 3. This is particularly well visible
in Figures 4 and 5.

[0017] As can be seen in Figures 1 and 2, above the
machine there is a cover 46 which terminates upperly in
an aperture for feeding the material to be reduced to pel-
lets, and presents on its sides an arcuate projection 47
extending along the outside of the extruder 3 to form a
barrier positioned at a predetermined distance from the
exit side of the radial holes 4.

[0018] Figure 1 shows only the lowest part of the cover
486, to enable the upper part of the machine to be seen.
The pellets just extruded by the radial holes 4 strike
against the projection 47, to break and form cylinders of
small height. The cover 46 rests on the upper end 6 of
the extruder 3.

[0019] Forimproved gripping of the presser wheels 1
and 2 against the material to be reduced to pellets, the
lateral surface of the annular thickenings 7 and 8 present
gripping notches 50.

[0020] To reduce friction during pellet extrusion, the
radial holes 4 are internally smoothed.

10

15

20

25

30

35

40

45

50

55

[0021] During operation the material to be reduced to
pellets, for example sawdust, falls from above through
the feed channel of the cover 46, to deposit on the basal
surface 11, on the caps 22 and 24 of the presser wheels
1 and 2, on the upper surface of the scrapers 26 and 28,
on the upper surface of the base ring 15 and on the upper
end 6 of the extruder 3.

[0022] A motor, not shown in the figures for simplicity,
rotates the base block 10 in the direction of the arrow
120. The presser wheels 1 and 2 are dragged into move-
ment in the direction indicated by the arrows 100 and
110. The material accumulated between the lateral sur-
face of the annular thickenings 7 and 8 and the inner wall
9 of the extruder 3 is gradually pressed forcibly into the
radial holes 4 of the extruder 3. The material which has
fallen onto the upper end of the extruder 3 gradually falls
into the extruder 3. The material accumulated on the up-
per surface 17 of the base ring 15 is lifted by the scrapers
26 and 28 and brought to the level of the radial holes 4,
to be extruded. The material accumulated on the basal
surface 11 and on the upper surface of the scrapers 26
and 28 tends to slide in proximity to the presser wheels
1and 2, which cause it to leave the interior of the extruder
3 by extruding it through the radial holes 4. The material
which falls onto the caps 22 and 24 of the presser wheels
1 and 2 tends to fall downwards and be finally extruded
to form pellets. The material which tends to accumulate
within the undercut formed by the annular thickening 7
and 8 of the presser wheels 1 and 2 is transferred by the
movement of the presser wheels against the arcuate part
of the second inner portion 38, 40 of the two scrapers 26
and 28. As it is inclined along its thickness, this portion
lifts the material to prevent it blocking the operation of
the presser wheels 1 and 2. On leaving the radial holes
4 the material to be reduced to pellets is compacted into
cylindrical shape. These cylinders, being extruded radi-
ally, arrive against the arcuate projection 47 and then
break, to form cylindrical pellets of small height.

[0023] Asthe machine presents a fixed extruder 3 and
a rotary inner part, the friction and hence the machine
power consumption are low.

[0024] Because of the presence of the two scrapers
26 and 28 and the fact that these are of a shape such as
to carry the pellet forming material to the level of the radial
holes 4, said material does not accumulate in regions
from which it cannot be removed and hence does not
block the machine operation.

[0025] Two L-shaped elements or brushes can be dis-
posed rigid with the base block 10, to remove the pellet
forming material from the upper end 6 of the extruder 3
by making it fall towards the centre of the machine.
[0026] Anadvantageous characteristic of the invention
is that the radial holes 4 of the extruder 3 are internally
smoothed to reduce friction during the extrusion opera-
tion.

[0027] The two scrapers 26 and 28 can also be made
in one piece, of such a shape as to be adjacent to both
lateral surfaces of the presser wheels.



5 EP 1 749 651 A2 6

[0028] The invention also includes a pellet production
method, comprising the operation of pressing the mate-
rial to be reduced to pellets against an extruder 3 by the
pressure exerted by one or more presser wheels 1 and
2, and the operation of scraping away the material which
deposits on the lateral surface of said presser wheels 1
and 2.

Claims

1. A pellet production machine comprising a circular
extruder (3) with its lateral surface provided with ra-
dial holes (4), in the interior of said extruder (3) there
being disposed in an eccentric position one or more
presser wheels (1, 2) constrained to rotate about
their axes (12 and 13), which are substantially par-
allel to the axis of the extruder (3), said presser
wheels (1, 2) being disposed on a basal surface (11)
of a base block (10), also constrained to rotate, rel-
ative to the extruder (3), about the axis of said ex-
truder (3), said base block (10) being rotated by at
least one motor, characterised by comprising one
or more scrapers (26, 28) arranged to cooperate with
the presser wheels (1, 2) to remove the pellet pro-
ducing material from their lateral surface.

2. A pellet production machine as claimed in claim 1,
characterised in that said scrapers (26, 28) present
afirstinner portion (34, 36) grazing the lateral surface
of the presser wheels (1, 2) in proximity to that end
of the presser wheels (1, 2) facing the basal surface

(11).

3. A pellet production machine as claimed in claim 1,
characterised in that said scrapers (26, 28) are rig-
id with the base block (10).

4. A pellet production machine as claimed in claim 1,
characterised in that said scrapers (26, 28)
present, in correspondence with the inner wall (9) of
the extruder (3), an outer side (30, 32) which extends
beyond the basal surface (11) of the base block (10).

5. A pellet production machine as claimed in claim 1,
characterised in that the axes (12, 13) of the press-
er wheels (1, 2) and the axis of the extruder (3) are
substantially vertical.

6. A pellet production machine as claimed in claim 1,
characterised in that the base perimeter of the
presser wheels (1, 2) emerges from the basal sur-
face (11) of the base block (10).

7. A pellet production machine as claimed in claim 1,
characterised in that the lateral surface of the
presser wheels (1, 2) presents at least one annular
thickening (7, 8) in correspondence with the radial
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10.

11.

12.

13.

14.

15.

16.

17.

holes (4).

A pellet production machine as claimed in claim 1,
characterised in that said annular thickenings (7,
8) are adjacentto the inner wall (9) of the extruder (3).

A pellet production machine as claimed in claim 1,
characterised in that said scrapers (26, 28) present
an arcuate second inner portion (38, 40) with the
inner part of its arc facing against the direction of
movement of the presser wheels (1, 2).

A pellet production machine as claimed in claim 1,
characterised in that said scrapers (26, 28) present
a rectilinear third inner portion (42, 44) forming an
obtuse angle with the tangent to the inner wall (9) of
the extruder (3).

A pellet production machine as claimed in claim 9 or
10, characterised in that said scrapers (26, 28)
present at least one lateral surface of the second or
third inner portion inclined along its thickness, so that
the scrapers (26, 28), when moving, tend to lift the
material to be reduced to pellets.

A pellet production machine as claimed in claim 1,
characterised in that said scrapers (26, 28) present
an upper surface in a position such that the material
deposited on it to be reduced to pellets is substan-
tially at the level of the radial holes (4).

A pellet production machine as claimed in claim 1,
characterised in that said radial holes (4) are in-
ternally polished.

A pellet production machine as claimed in claim 1,
characterised by comprising a base ring (15) dis-
posed in the interior of the extruder (3) below that
part of the presser wheels (1, 2) which projects from
the base block (10), in order to prevent the material
to be reduced to pellets from falling into the machine.

A pellet production machine as claimed in claim 1,
characterised in that from the lateral surface of the
base block (10) there extends a lateral disc (19) dis-
posed below the base ring (15), said base ring ex-
tending below the extruder (3).

A pellet production machine as claimed in the pre-
ceding claim, characterised in that said lateral disc
(19) presents an upwardly facing annular groove
which engages in a corresponding downwardly fac-
ing annular groove of a seal ring (20).

A pellet production machine as claimed in claim 1,
characterised by comprising, disposed above the
extruder (3) and the presser wheels (1, 2), a cover
(46) which upperly terminates with a feed aperture
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for the material to be reduced to pellets.

A pellet production machine as claimed in claim 1,
characterised in that said cover (46) comprises a
projection (47) which extends along the outside of
the extruder (3) to form a barrier positioned at a pre-
determined distance from the exit side of the radial
holes (4), to break up the extrusion product by re-
ducing it into cylinders of small height.

A pellet production method, comprising the opera-
tion of pressing the material to be reduced to pellets
against an extruder (3) by the pressure exerted by
one or more presser wheels (1, 2), characterised
by scraping away the material which deposits on the
lateral surface of said presser wheels (1, 2), to main-
tain the presser wheels clean and prevent their sei-
zure.
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FIG. 2
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FIG. 3
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