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(57) ABSTRACT

An extruding device for making three-dimensional objects
includes a frame supporting first and second extrusion
heads, each being configured to pass from a first non-
operating position to a second operating position, and vice-
versa. When the first head is in the first position, the second
head is in the second position, and vice-versa. A feed device
feeds a filament to be extruded. The feed device includes a
motor-driven rotary unit, configured for selectively feeding
the first head or the second head. A single actuator unit is
connected to a motion transmission device configured for
translating the first head along a vertical direction from the
first position to the second position and the second head
from the second position to the first position, and vice versa,
and for translating the rotary unit along a horizontal direc-
tion from the second head to the first head, and vice versa.
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AN EXTRUDING DEVICE FOR MAKING
THREE-DIMENSIONAL OBJECTS

TECHNICAL FIELD

[0001] This invention relates to an extruding device for
making three-dimensional objects.

[0002] The device according to the invention allows three-
dimensional objects to be made using a fused deposition
additive manufacturing process, but without limiting the
scope of the invention.

BACKGROUND ART

[0003] The use is known in this device of a first extrusion
nozzle and a second extrusion nozzle each equipped with
respective heating means.

[0004] The first extrusion nozzle and the second extrusion
nozzle are moved vertically in such a way that only the
nozzle positioned below is in the extrusion configuration and
the one positioned above does not damage the material
which is deposited by the lower one.

[0005] Generally, the first extruder and the second
extruder are dedicated to the extrusion of respective mate-
rials different from each other in terms of physical and/or
chemical properties.

[0006] Each extruder is associated with a respective feed
unit which notoriously comprises a pair of shaped pulleys,
a motor-driven pulley and an idle unit.

[0007] The purpose of the feed unit is to pull a plastic
filament inside a respective extruder through a heated
nozzle.

[0008] The plastic filament, melting partially, is deposited
by the extruder on a work surface.

[0009] As is known, the above-mentioned vertical move-
ment of the first extruder and the second extruder is achieved
by a single electric motor to which motion transmission
means are connected.

[0010] The movement of each motor-driven pulley is
controlled by respective electric motors.

AIM OF THE INVENTION

[0011] In this context, the need has been felt of reducing
to a minimum the number of electric motors dedicated to
moving the pair of extruders and the pair of motor-driven
shaped pulleys to benefit from considerable advantages in
terms of overall weight of the extruding device, since the
weight of the electric motors determines a third of the
overall weight of the extruding device, and to simplify the
control of the drives of each electric motor since in the prior
art it is necessary to synchronise the actuation of three
electric motors different from each other.

[0012] In this context, an extruding device is made for
making three-dimensional objects comprising a frame for
supporting a first extrusion head and a second extrusion
head.

[0013] Each between the first extrusion head and the
second extrusion head is configured to pass from a respec-
tive first non-operating position to a respective second
operating position, and vice versa.

[0014] If the first extrusion head is positioned in the first
non-operating position, the second extrusion head is posi-
tioned in the second operating position, and vice versa.
[0015] The extruding device comprises means for feeding
a filament to be extruded.
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[0016] The feed means comprise a motor-driven rotary
unit, configured for selectively feeding the first extrusion
head or the second extrusion head.

[0017] An actuator unit is connected to motion transmis-
sion means configured for translating the first extrusion head
along a vertical direction from the first non-operating posi-
tion to the second operating position and the second extru-
sion head from the second operating position to the first
non-operating position, and vice versa, and for translating
the rotary unit along a horizontal direction from the second
extrusion head to the first extrusion head, and vice versa.
[0018] Advantageously, a single actuator unit performs
three separate movements in synchrony, lightening the struc-
ture of the extruding device and the electronic control of the
actuator simplifying the control.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Further features and advantages of the invention
are more apparent in the detailed description below, with
reference to a preferred, non-limiting, embodiment of an
extruding device for making three-dimensional objects as
illustrated in the following drawings:

[0020] FIG. 1 is a schematic perspective view of an
extruding according to the invention with some parts cut
away in order to better illustrate others;

[0021] FIG. 2 is a schematic front view of the device of
FIG. 1 wherein a first extrusion head is positioned in an
operating position;

[0022] FIG. 3 illustrates the device of FIG. 2 with some
parts cut away to better illustrate others;

[0023] FIG. 4 is a schematic front view of the device of
FIG. 1 wherein a second extrusion head is positioned in an
operating position;

[0024] FIG. 5 illustrates the device of FIG. 4 with some
parts cut away to better illustrate others;

[0025] FIG. 6 illustrates a perspective view of a detail of
the device of FIG. 1.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

[0026] With reference to the accompanying drawings, the
numeral 1 denotes an extruding device for making three-
dimensional objects.

[0027] The device 1 comprises a frame 2 for supporting a
first extrusion head 3 and a second extrusion head 4.
[0028] The first extrusion head 3 and the second extrusion
head 4 each have a relative extrusion channel ending with a
respective nozzle 23, 24.

[0029] The first extrusion head 3 and the second extrusion
head 4 have respective heating means, not illustrated, posi-
tioned at the respective nozzle 23, 24.

[0030] Cooling means 27 are positioned along the extru-
sion channel above the respective nozzles 23, 24.

[0031] According to the embodiment described, the cool-
ing means 27 comprise a plurality of ducts for circulating a
cooling liquid.

[0032] Each between the first extrusion head 3 and the
second extrusion head 4 is configured to pass from a
respective first non-operating position to a respective second
operating position, and vice versa.

[0033] Ifthe first extrusion head 3 is positioned in the first
non-operating position, the second extrusion head 4 is
positioned in the second operating position, and vice versa.
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[0034] In FIG. 2, in particular, the first extrusion head 3 is
positioned in the first non-operating position and the second
extrusion head 4 is positioned in the second operating
position.

[0035] InFIG. 4, in particular, the first extrusion head 3 is
positioned in the second operating position and the second
extrusion head 4 is positioned in the first non-operating
position.

[0036] Each between the first extrusion head 3 and the
second extrusion head 4 is configured to pass from a
respective first non-operating position to a respective second
operating position, and vice versa, according to a movement
along a vertical direction.

[0037] More specifically, the first operating position cor-
responds to a height greater than the height of the second
operating position.

[0038] In this way, during operation of one of either the
first extrusion head 3 or the second extrusion head 4, the
other does not interfere, damaging the material being
extruded.

[0039] The extruding device 1 comprises means 5 for
feeding a filament to be extruded for selectively feeding the
first extrusion head 3 or the second extrusion head 4.
[0040] The feed means 5 comprise a motor-driven rotary
unit 6 and a first contact element 7 associated with the first
extrusion head 3 and a second contact element 8 associated
with the second extrusion head 4.

[0041] The first contact element 7 and the second contact
element 8 are idle elements.

[0042] According to the embodiment described, the rotary
unit 6 is in the form of a shaped and toothed pulley.
[0043] According to the embodiment described, the first
contact element 7 and the second contact element 8 are in the
form of a shaped pulley.

[0044] The motor-driven rotary unit 6 is configured to be
selectively movable between the first extrusion head 3 and
the second extrusion head 4 in such a way as to feed the
filament to the extrusion head positioned in the second
operating position.

[0045] In order to selectively feed the filament to the first
extrusion head 3 and to the second extrusion head 4, the
motor-driven rotary unit 6 translates along a horizontal feed
direction.

[0046] For example, with reference to the first extrusion
head 3, during the passage from the first non-operating
position to the second operating position, the rotary unit 6 of
the feed means 5 translates from the second extrusion head
4 to the first extrusion head 3.

[0047] Simultaneously, the second extrusion head 4 passes
from the second operating position to the first non-operating
position.

[0048] According to the invention, a single actuator unit 9
is connected to motion transmission means 10 configured for
translating the first extrusion head 3 along a vertical direc-
tion from the first non-operating position to the second
operating position and the second extrusion head 4 from the
second operating position to the first non-operating position,
and vice versa, and for translating the rotary unit 6 along a
horizontal direction from the second extrusion head 4 to the
first extrusion head 3, and vice versa.

[0049] The transmission means 10 comprise a first body
11 configured to oscillate about an axis of oscillation 11a
from a first end of stroke position to a second end of stroke
position, and vice versa.
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[0050] In other words, the first body 11 forms a crank.
[0051] The first end of stroke position of the first body 11
corresponds to the positioning of the first extrusion head 3
in the first non-operating position, of the second extrusion
head 4 in the second operating position and the rotary unit
6 at the second extrusion head 4.

[0052] The second end of stroke position of the first body
11 corresponds to the positioning of the first extrusion head
3 in the second operating position, of the second extrusion
head 4 in the first non-operating position and the rotary unit
6 at the first extrusion head 3.

[0053] The actuator unit 9 is connected to the first body 11
for moving it about the axis of oscillation 11a from the first
end of stroke position to the second end of stroke position,
and vice versa.

[0054] The actuator unit 9 comprises a motor body 12 and
a drive shaft 13 for transmitting motion, rotating about a
relative axis of rotation 13a.

[0055] According to the embodiment described, the axis
of oscillation 11a of the first body 11 coincides with the axis
of rotation 13a of the drive shaft 13.

[0056] The transmission means 10 comprise a second
body 14 connected to the first body 11 in such a way as to
translate relative to it towards or away from it.

[0057] In other words, the first body 11 and the second
body 14 are connected to each other by a prismatic coupling.
[0058] The transmission means 10 comprise a third body
15 connected to a part of the supporting frame 2 in such a
way as to translate relative to it towards or away from it.
[0059] In other words, the third body 15 and the support-
ing frame 2 are connected to each other by a prismatic
coupling.

[0060] An actuator element 16 of the rotary unit 6, con-
strained integrally to the third body 15, is connected to the
second body 14 in such a way as to rotate relative to it.
[0061] In other words, the actuator element 16 is con-
nected to the second body 14 by a rotary coupling.

[0062] The actuator element 16 is in the form of a drive
shaft which rotates about its axis of rotation 16a.

[0063] An actuator unit 17 of the actuator element 16 is
connected to the third body 15 which defines a supporting
body for the actuator unit 17 itself.

[0064] The drive element 17 comprises a motor body 18.
The prismatic coupling between the second body 14 and the
first body 11, the rotary coupling between the actuator
element 16 and the second body 14, and the prismatic
coupling between the third body 15 and the supporting
frame 1 define a so-called oscillating glyph kinematic
mechanism.

[0065] In use, the oscillation movement of the first body
11 corresponds to a translation of the rotary unit 6 from the
first extrusion head 3 to the second extrusion head 4 along
a horizontal direction.

[0066] The transmission means 10 comprise a fourth body
19 connected to the first body 11 in such a way as to translate
relative to it towards or away from it.

[0067] In other words, the first body 11 and the fourth
body 19 are connected to each other by a prismatic coupling.
[0068] An element 20 for connecting the fourth body 19
with the first extrusion head 3 is constrained to the fourth
body 19 in such a way as to rotate relative to it.

[0069] In other words, the connecting element 20 is con-
nected to the fourth body 19 by a rotary coupling.
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[0070] The first extrusion head 3 is connected to the
supporting frame 2 in such a way as to translate relative to
it along a vertical direction.

[0071] In other words, the first extrusion head 3 and the
supporting frame 2 are connected to each other by a pris-
matic coupling.

[0072] The prismatic coupling between the fourth body 19
and the first body 11, the rotary coupling between the
connecting element 20 and the fourth body 19, and the
prismatic coupling between the first extrusion head 3 and the
supporting frame 2 define a so-called oscillating glyph
kinematic mechanism.

[0073] In use, the oscillation movement of the first body
11 corresponds to a translation of the first extrusion head 3
along a vertical direction.

[0074] The transmission means 10 comprise a fifth body
21 connected to the first body 11 in such a way as to translate
relative to it towards or away from it.

[0075] In other words, the first body 11 and the fifth body
21 are connected to each other by a prismatic coupling.
[0076] An element 22 for connecting the fifth body 21
with the second extrusion head 4 is constrained to the fifth
body 21 in such a way as to rotate relative to it.

[0077] In other words, the connecting element 22 is con-
nected to the fifth body 21 by a rotary coupling.

[0078] The second extrusion head 4 is connected to the
supporting frame 2 in such a way as to translate relative to
it along a vertical direction.

[0079] In other words, the second extrusion head 4 and the
supporting frame 2 are connected to each other by a pris-
matic coupling.

[0080] The prismatic coupling between the fifth body 21
and the first body 11, the rotary coupling between the
connecting element 22 and the fifth body 21, and the
prismatic coupling between the second extrusion head 4 and
the supporting frame 2 define a so-called oscillating glyph
kinematic mechanism.

[0081] In use, the oscillation movement of the first body
11 corresponds to a translation of the second extrusion head
4 along a vertical direction.

[0082] According to the embodiment described, the pris-
matic couplings are obtained by using screws with straight
collar and bushings and the rotary couplings are made by
means of bushings inserted in respective housings.

[0083] It should be noted that the second body 14, the
fourth body 19 and the fifth body 21 are connected to the first
body 11.

[0084] More specifically, the second body 14, the fourth
body 19 and the fifth body 21 are connected to the first body
11 in such a way that the second body 14 is positioned at an
angular distance of 90° from the fourth body 19 and at an
angular distance of 90° from the fifth body 21.

[0085] In use, at the oscillation movement of the first body
11 from the first end of stroke position to the second end of
stroke position, and vice versa, the first body 11 simultane-
ously pulls the second body 14, the fourth body 19 and the
fifth body 21 connected to it.

[0086] Each second body 14, the fourth body 19 and the
fifth body 21 is part of a respective oscillating glyph
kinematic mechanism, so that the oscillation of the first body
11 corresponds to the simultaneous movement of the first
extrusion head 3 from the first non-operating position to the
second operating position, of the second extrusion head 4
from the second operating position to the first non-operating
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position and of the rotary unit 6 from the second extrusion
head to the first extrusion head, and vice versa, as shown in
FIGS. 3 and 5.

[0087] Advantageously, the invention makes it possible to
obtain a compact and lightweight system having reduced
with respect to the prior art the number of actuators designed
for the movements of the pair of extruders and the means for
feeding the filament and having designed an oscillating
glyph kinematic transmission.

[0088] The device 1 comprises a first sensor 25 for detect-
ing the position of the first contact element 7 and a second
sensor 26 for detecting the position of the second contact
element 8.

[0089] A control unit 28 is configured to control the
actuator unit 9 in such a way as to define the first end of
stroke position and the second end of stroke position after
receiving a detection signal from the first sensor 25 and a
detection signal from the second sensor 26.

1. An extruding device for making three-dimensional
objects comprising a frame for supporting a first extrusion
head and a second extrusion head,

each between the first extrusion head and the second

extrusion head is configured to pass from a respective
first non-operating position to a respective second
operating position, and vice versa;

if the first extrusion head is positioned in the first non-

operating position, the second extrusion head is posi-
tioned in the second operating position, and vice versa;

the extruding device comprises means for feeding a

filament to be extruded;

the feed means comprise a motor-driven rotary unit,

configured for selectively feeding the first extrusion
head or the second extrusion head;

an actuator unit is connected to motion transmission

means configured for translating the first extrusion head
along a vertical direction from the first non-operating
position to the second operating position and the sec-
ond extrusion head from the second operating position
to the first non-operating position, and vice versa, and
for translating the rotary unit along a horizontal direc-
tion from the second extrusion head to the first extru-
sion head, and vice versa.

2. The device according to independent claim 1, wherein
the transmission means comprise a first body configured to
oscillate about an axis of oscillation from a first end of stroke
position to a second end of stroke position, and vice versa;
the actuator unit is connected to the first body for moving it
about the axis of oscillation; the transmission means com-
prise three oscillating glyph kinematic mechanisms con-
trolled by the first body; a first oscillating glyph kinematic
mechanism is configured for moving the first extrusion head,
a second oscillating glyph kinematic mechanism is config-
ured for moving the second extrusion head and a third
oscillating glyph kinematic mechanism is configured for
moving the rotary unit.

3. The device according to dependent claim 2, wherein the
transmission means comprise a second body connected to
the first body in such a way as to translate relative to it
towards or away from it; the transmission means comprise
a third body connected to the supporting frame in such a way
as to translate relative to it towards or away from it; an
actuator element of the rotary unit, constrained integrally to
the third body, is connected to the second body in such a way
as to rotate relative to it.
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4. The device according to claim 3, wherein the actuator
element is in the form of a drive shaft which rotates about
its axis of rotation; an actuator unit of the actuator element
is connected to the third body which defines a supporting
body for the actuator unit itself.

5. The device according to claim 2, wherein the trans-
mission means comprise a fourth body connected to the first
body in such a way as to translate relative to it towards or
away from it; an element for connecting the fourth body with
the first extrusion head is constrained to the fourth body in
such a way as to rotate relative to it; the first extrusion head
is connected to the supporting frame in such a way as to
translate relative to it along a vertical direction.

6. The device according to claim 2, wherein the trans-
mission means comprise a fifth body connected to the first
body in such a way as to translate relative to it towards or
away from it; an element for connecting the fifth body with
the second extrusion head is constrained to the fifth body in
such a way as to rotate relative to it; the second extrusion

Jan. 4, 2024

head is connected to the supporting frame in such a way as
to translate relative to it along a vertical direction.

7. The device according to claim 1, wherein the feed
means comprise a first contact element of the rotary unit
associated with the first extrusion head and a second contact
element of the rotary element associated with the second
extrusion head; the device comprises a first sensor for
detecting the position of the first contact element and a
second sensor for detecting the position of the second
contact element;

a control unit is configured to control the actuator unit in

such a way as to define the first end of stroke position
and the second end of stroke position after receiving a
detection signal from the first sensor and a detection
signal from the second sensor.

8. A machine for making three-dimensional objects com-
prising an extruding device according to claim 1 configured
for feeding filaments of material on a work surface.
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