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Description

Field of application

[0001] The present invention concerns a machine for
moving material according to the preamble of the inde-
pendent claim number 1.
[0002] The machine according to the invention belongs
to the industrial field of the manufacturing of heavy ma-
chines, in particular self-propelled loaders, used for col-
lecting and moving materials, such as scrap iron, metal,
wood and industrial waste.
[0003] In detail, the machine object of the present in-
vention is equipped with a control cabin that is intended
to house an operator and is suitable for being raised to
a height such as to allow the operator to view the loading
and unloading operations carried out by the machine.

State of the art

[0004] As it is known, self-propelled loaders that are
used for collecting and moving materials of various types
(such as scrap iron, metal, wood and industrial waste,
etc.) are widespread on the market, see for example doc-
ument JP 2001260952 A. In particular, such self-pro-
pelled loaders are used in work sites (such as warehous-
es, landfills, recycling plants, etc.) to load and unload
material from a container, from the body of a lorry, from
a press, etc. Self-propelled loaders of the known type
conventionally comprise a supporting frame that is pro-
vided with wheels or tracks for moving forward on the
ground, and a rotary turret that is mounted on the sup-
porting frame in a raised position with respect to the
ground (for example around 2 metres high).
[0005] The rotary turret is equipped with a horizontal
resting plane on which a considerably long articulated
arm is mounted (for example 16 metres), which has, fixed
to its free end, a bucket for picking up the material to be
moved, and that can be moved so as to collect, through
the bucket, the material from the ground and release it
inside the container or body of the lorry or for taking the
material from the container or from the body of the lorry.
[0006] The self-propelled loaders are equipped, more-
over, with a control cabin, which is associated with the
resting plane of the rotary turret and contains, inside it,
control devices, through which an operator controls the
operation of the loader, and in particular the movement
of the articulated arm, the rotation of the rotary turret, the
forward movement of the loader on the ground, etc.
[0007] More in detail, the control cabin is slidingly
mounted on two vertical guides that are fastened to the
rotary turret, and can be actuated by means of hydraulic
cylinders to move along such vertical guides between a
lowered position, in which it rests on the resting plane of
the rotary turret, and a position that is raised with respect
to such a resting plane so as to allow the operator to
better view the loading and unloading operations of the
material, in particular inside the container or the body of

the lorry to be loaded or unloaded.
[0008] The main drawback of loaders of the type de-
scribed above is due to the fact that the raising height of
the cabin from the resting plane of the rotary turret is
limited by the length of the vertical guides that, for con-
struction reasons, are typically not longer than one metre.
In such a way, when the cabin is in the raised position,
the eye of the operator is brought to a height from the
ground that is not greater than four metres. This does
not allow the operator to see inside the container or inside
the body of lorries in an optimal manner, since the latter
have side panels of a height of about four metres.
[0009] A further drawback of the self-propelled loaders
of the known type described above consists of the diffi-
culty of entering the cabin by an operator, since the latter,
in order to enter the cabin, must necessarily climb onto
the rotary turret that, as previously mentioned, is usually
arranged at a height of about three metres from the
ground.
[0010] In order to partially solve the aforementioned
drawbacks, for a long time now self-propelled loaders
have been introduced on the market that are equipped
with an apparatus for moving the cabin that comprises a
four-bar linkage mechanism. More in detail, such a four-
bar linkage comprises a supporting base that is fastened
on the resting plane of the rotary turret, a supporting bear-
ing footboard that is fastened to the control cabin, and
two side arms that are parallel to one another and are
provided to connect the supporting base to the supporting
footboard of the cabin. The two side arms are hinged, at
a first end thereof, to the supporting base and, at the
other end, to the supporting footboard.
[0011] The moving apparatus further comprises a hy-
draulic cylinder which is connected between the support-
ing base and one of the side arms of the four-bar linkage,
and can be actuated, by oleodynamic control means, to
rotate the side arms of the four-bar linkage in a way such
as to raise and lower the supporting footboard of the con-
trol cabin.
[0012] More in detail, the hydraulic cylinder can be ac-
tuated by the oleodynamic control means to move be-
tween a retracted position, in which the side arms are
arranged substantially horizontal so as to arrange the
supporting footboard on the resting plane of the rotary
turret, and an extended position, in which the side arms
are arranged substantially vertical for raising the support-
ing footboard from the resting plane.
[0013] The moving apparatus with the four-bar linkage
briefly described above, despite allowing the cabin, in
the raised position, to reach a greater height with respect
to the solution with vertical guides, is not capable of solv-
ing the drawback concerning the difficulty of an operator
entering the cabin, since the cabin, in the lowered posi-
tion, rests by the four-bar linkage on the resting plane of
the rotary turret of the loader and therefore the operator
must climb up and down the turret in order to be able to
enter or come out from the cabin, respectively.
[0014] In order to solve also this last drawback, self-

1 2 



EP 2 669 239 B1

3

5

10

15

20

25

30

35

40

45

50

55

propelled loaders have been introduced on the market,
equipped with an apparatus for moving the cabin that is
provided with two four-bar linkages that are mounted in
series with one another and can be actuated separately
with respect to one another so as to be able to make the
control cabin reach the ground.
[0015] More in detail, this last moving apparatus of the
known type comprises a first four-bar linkage that is pro-
vided with a supporting base that is fixed to the rotary
turret of the loader and is connected to a movable base
through first parallel arms, and a second four-bar linkage
that is provided with a supporting footboard of the cabin
connected to the movable base of the first four-bar link-
age through second parallel arms.
[0016] Moreover, the moving apparatus comprises a
first hydraulic cylinder that is connected between the sup-
porting base and one of the first arms of the first four-bar
linkage, and a second hydraulic cylinder that is connect-
ed between the second movable base and one of the
second arms of the second four-bar linkage. Each hy-
draulic cylinder can be actuated by the oleodynamic con-
trol means of the self-propelled loader for moving the
correspondent four-bar linkage without interfering with
the movement of the other four-bar linkage.
[0017] In particular, by simultaneously actuating the
two hydraulic cylinders, it is possible to move the two
four-bar linkages so as to bring the control cabin to the
ground so as to allow the operator to enter or come out
from the cabin itself without needing to climb up onto the
rotary turret.
[0018] More in detail, the first four-bar linkage is moved
by the first hydraulic cylinder so as to arrange the first
arms substantially horizontal with respect to the movable
base arranged beyond the bulk of the supporting frame
of the loader, and the second four-bar linkage is actuated
by the second hydraulic cylinder so as to rotate the sec-
ond arms downwards so as to lower the supporting foot-
board, on which the control cabin is fixed, to the ground.
[0019] The main drawback of this last loader of the
known type, which is provided with a moving apparatus
with two four-bar linkages, is due to the complex se-
quence of movements of the four-bar linkages needed
in order to bring the control cabin to the ground. For such
a purpose, indeed, it is necessary to actuate both the
hydraulic cylinders, and possibly manually coordinate
their operation, preventing the control cabin from hitting
the supporting frame of the self-propelled loader during
the movement of the two four-bar linkages.
[0020] This requires a complex actuation system of the
hydraulic cylinders or rather it requires the operator to
pay great attention when moving the control cabin.

Presentation of the invention

[0021] The main purpose of the present invention is
therefore that of avoiding the drawbacks present in
known solutions, by providing a machine for moving ma-
terial that is simple and easy to use.

[0022] Another purpose of the present invention is that
of providing a machine for moving material that is con-
structively simple and cost-effective to make. Another
purpose of the present invention is that of providing a
machine for moving material that is completely reliable
in its operation.

Brief description of the drawings

[0023] The technical characteristics of the invention,
according to the aforementioned purposes, can be clear-
ly seen in the content of the claims below and the advan-
tages thereof shall become clearer from the following de-
tailed description, given with reference to the attached
drawings, which represent an embodiment that is purely
given as an example and not for limiting purposes, in
which:

- figure 1 shows a side view of the machine for moving
material object of the present invention, in which the
control cabin is arranged in a transportation position
adjacent to the supporting frame of the machine it-
self;

- figure 2 shows a side view of the machine for moving
material object of the present invention, in which the
control cabin is arranged in a working position raised
above the supporting frame of the machine itself;

- figure 3 shows a side view of the machine for moving
material object of the present invention, in which the
control cabin is arranged in a ground access position
for allowing an operator to enter it and come out from
it;

- figure 4 shows a plan view from above of the machine
for moving material illustrated in figure 3;

- figure 5 illustrates a detail of the machine for moving
material object of the present invention relative to
the moving apparatus of the control cabin.

Detailed description of a preferred embodiment

[0024] With reference to the attached drawings the ma-
chine for moving material object of the present invention
has been wholly indicated with reference numeral 1.
[0025] In accordance with the particular embodiment
illustrated in the attached figures, the machine 1, object
of the invention, concerns a self-propelled loader, which
is intended to be advantageously used for collecting and
moving materials of various types (such as scrap iron,
metal, wood and industrial waste, etc.), with the purpose,
for example, of collecting material from the ground in a
work site and loading it into the body of a lorry or into a
container.
[0026] The machine 1, object of the present invention,
comprises a supporting frame 2 which is intended to be
rested on the ground, and is preferably provided with at
least four wheels 3 for moving forward on the ground
itself or, on the other hand, with at least a pair of tracks.
[0027] In accordance with a different embodiment that
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is not illustrated, the supporting frame of the machine is
anchored to the ground by means of a base made from
cement or steel.
[0028] In particular, the supporting frame 2 comprises
a base framework 4 that rests on the ground by means
of the wheels 3, and an upper turret 5 which is mounted
on the base framework 4 in a raised position with respect
to the ground, and it can be advantageously pivotably
actuated around a vertical rotation shaft 6 thereof that
can be rotatably constrained to the base framework 4.
The upper turret 5 is equipped with a resting plane 5’ that
is substantially horizontal, on which an articulated arm
(not illustrated) is preferably mounted bearing, fixed to
its free end, a bucket (not illustrated) for picking up and
releasing the material to be moved.
[0029] The machine 1 further comprises a control cabin
7 (intended to receive an operator) that is mechanically
connected to the supporting frame 2, and a moving ap-
paratus 8 that is provided to connect the supporting frame
2 to the control cabin 7 and is able to be actuated to move
the latter between different positions with respect to the
supporting frame 2 itself.
[0030] In accordance with the embodiment illustrated
in the attached figures, the moving apparatus 8 is mount-
ed on the upper turret 5 of the supporting frame 2, and
can be actuated, as described more in detail in the rest
of the description, to move the control cabin 7 between
at least three different positions, of which: a transporta-
tion position (illustrated in the example of figure 1), in
which the control cabin 7 is arranged adjacent to the rest-
ing plane 5’ of the upper turret 5, for example when the
machine 1 is moving from one work site to another; a
working position (illustrated in the example of figure 2),
in which the control cabin 7 is raised above the resting
plane 5’ of the upper turret 5 so as to allow the operator
present in the cabin 7 to view the work site during the
material loading and unloading operations; and a control
cabin 7 access position (illustrated in the example of fig-
ure 3), in which the cabin is substantially arranged at
ground level so as to allow the operator to enter and exit.
[0031] The moving apparatus 8 of the control cabin 7
comprises a first four-bar linkage 9 that is provided with
a supporting base 10, that is fixed to the supporting frame
2 of the machine 1, a movable base 11, and two first arms
12, 13 provided to connect the movable base 11 to the
supporting base 10 and that are hinged to the latter
through corresponding first pins 14.
[0032] Moreover, the moving apparatus 8 comprises
a second four-bar linkage 15 that is provided with three
movable elements 16, 17, 18, including a supporting
bearing footboard 16 that is fixed to the control cabin 7,
and two second arms 17, 18 that are provided to connect
the supporting footboard 16 to the movable base 11 and
are hinged to the latter through corresponding second
pins 19.
[0033] In particular, the two first arms 12, 13 of the first
four-bar linkage 9 are each equipped with a first end 20
that is hinged to the supporting base 10 through the afore-

mentioned first pin 14 that is arranged substantially hor-
izontal, and with a second end 21, which is opposite the
first end 20 and is hinged to the movable base 11 by
means of a third pin 22 that is parallel to the first pin 14,
so as to allow the first four-bar linkage 9 to move on a
substantially vertical moving plane.
[0034] The second arms 17, 18 of the second four-bar
linkage 15 are each equipped with a third end 23 that is
hinged to the movable base 11 through the aforemen-
tioned second pin 19 that is substantially arranged hori-
zontal, and with a fourth end 24 that is hinged to the
supporting footboard 16 of the control cabin 7 through a
fourth pin 25 that is parallel to the second pin 19, so as
to allow the second four-bar linkage 15 to move parallel
with respect to the vertical movement plane of the first
four-bar linkage 9.
[0035] The second arms 17, 18 of the second four-bar
linkage 15 are connected to the supporting footboard 16
so as to support the latter substantially horizontal posi-
tion, irrespective of the position the second four-bar link-
age 15 takes up.
[0036] The moving apparatus 8 comprises, moreover,
a first actuator 26 that is mechanically connected to the
first four-bar linkage 9 and can be actuated to make the
first arms 12, 13 rotate around the corresponding first
pins 14 for connecting to the supporting base 10, so as
to move the movable base 11, on which the second four-
bar linkage 15 is mounted, with respect to the supporting
frame 2 of the machine 1 to move the control cabin 7, as
described in detail in the rest of the description.
[0037] In accordance with the embodiment illustrated
in the attached figures, the first actuator 26, of the linear
type, is provided to connect the supporting base 10 to
one of the first arms 12, 13 of the first four-bar linkage 9.
In particular, the first actuator 26 is preferably obtained
with a first hydraulic cylinder 26’ that is provided with a
first end part 27 that is hinged to the supporting base 10
and with a second end part 28 that is hinged to the first
arm 13 of the first four-bar linkage 9. The first actuator
26 is operatively connected to known types of control
means (not illustrated), comprising, in particular, an oleo-
dynamic pump and adapted to control the extension or
retraction actuation of the first actuator 26 to move the
first four-bar linkage 9.
[0038] According to the idea forming the basis of the
present invention, the two first arms 12, 13 of the first
four-bar linkage 9 comprise a control arm 12 that is pro-
vided with a lever 29, and the moving apparatus 8 com-
prises a second actuator 30, of the linear type, which is
provided to connect the aforementioned lever 29 of the
control arm 12 of the first four-bar linkage 9 to one of the
movable elements 16, 17, 18 of the second four-bar link-
age 15.
[0039] Through such a second actuator 30, the control
arm 12 of the first four-bar linkage 9, pivotably actuated
by the first actuator 26, makes the second arms 17, 18
of the second four-bar linkage 15 rotate around corre-
sponding second pins 19 for connecting to the movable
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base 11, to move the second four-bar linkage 15 between
a raised position, in which the supporting footboard 16
is arranged at a higher height than that of the movable
base 11 so as to arrange the control cabin 7 in the working
position, and a ground position, in which the supporting
footboard 16 is arranged at a lower height than the height
of the supporting base 10 so as to arrange the control
cabin 7 in the access position.
[0040] In such a way, the second actuator 30 acts as
an element for transmitting movement between the first
and the second four-bar linkage 9 and 15, so that the
rotation of the first arms 12, 13 of the first four-bar linkage
9, actuated by the first actuator 26, determines the rota-
tion of the second arms 17, 18 of the second four-bar
linkage 15, to move the supporting footboard 16 between
the raised position and the ground position without it be-
ing necessary to vary the length of the second actuator
30, as described more in detail in the rest of the descrip-
tion. Advantageously, the second four-bar linkage 15 of
the moving apparatus can be moved between the raised
position and the ground position with the second actuator
30 kept extended at a predetermined length, making it
possible to move the control cabin 7 between the working
position and the access position without making the sec-
ond actuator 30 itself extend or retract.
[0041] In accordance with the embodiment illustrated
in the attached figures, the second actuator 30 is prefer-
ably obtained with a second hydraulic cylinder 30’ and is
provided with a first end part 31 that is hinged to the lever
29 of the control arm 12 of the first four-bar linkage 9
through a first hinge 32, and with a second end part 33
that is hinged to the aforementioned one of the movable
elements 16, 17, 18 of the second four-bar linkage 15
through a second hinge 34.
[0042] Preferably, the second actuator 30 is operative-
ly connected to the aforementioned control means, which
are suitable for controlling it to extend and retract so as
to move the second four-bar linkage 15, as described
more in detail in the rest of the description.
[0043] Advantageously, the second actuator 30 is con-
nected, with its second end part 33, to a driven arm 17
of the second arms 17, 18 of the second four-bar linkage
15.
[0044] In particular, the second end part 33 of the sec-
ond actuator 30 is connected to the driven arm 17 with
the second hinge 34 that is arranged between the third
and the fourth end 23, 24 of the driven arm 17 and is
preferably arranged closest to the third end 23 of the
latter hinged to the movable base 11.
[0045] Advantageously, the driven arm 17 of the sec-
ond four-bar linkage 15 is arranged above the other sec-
ond arm 18 (lower) of the second four-bar linkage 15
itself.
[0046] In particular, the other second arm 18 (lower)
of the second four-bar linkage 15 is provided with a
through opening (not illustrated) that is crossed by the
second actuator 30, so as to allow the connection of the
latter to the driven arm 17 and to allow the second actu-

ator 30 to move during the movement of the four-bar link-
ages 9, 15 without hitting against such a second lower
arm 18.
[0047] In accordance with a different embodiment that
is not illustrated, the driven arm (connected to the second
end part of the second actuator) is arranged lower with
respect to the other second arm of the second four-bar
linkage.
[0048] In accordance with a further different embodi-
ment, that is not illustrated, the second end part of the
second actuator is connected to the supporting footboard
of the second four-bar linkage.
[0049] With reference to the embodiment illustrated in
the attached figures, the moving apparatus 8 extends
according to the movement plane of the four-bar linkages
9, 15 between a front side 35 and a rear side 36 thereof,
the rear side facing the opposite direction with respect
to the front one 35.
[0050] In particular, the moving apparatus 8 supports
the supporting footboard 16 of the control cabin 7 ar-
ranged on the aforementioned front side 35, which pref-
erably faces the orientation direction of the articulated
arm of the machine 1 to make the control cabin 7 face
the work site, or rather it is intended to face the forward
movement direction of the machine 1 when it is moving
forward on the ground with the control cabin 7 arranged
in the transportation position.
[0051] With reference to the example in figure 1, in
which the control cabin 7 is arranged in the transportation
position, the first four-bar linkage 9 is arranged in a folded
position, in which the movable base 11 is arranged sub-
stantially above the supporting base 10, and the second
four-bar linkage 15 is arranged in a lowered position in
which the supporting footboard 16 of the control cabin 7
is arranged at a lower height than the height of the mov-
able base 11 so as to arrange the cabin 7 substantially
at the same height as the resting plane 5’ of the upper
turret 5 of the supporting frame 2 of the machine 1.
[0052] Advantageously, with the first four-bar linkage
9 arranged in the aforementioned folded position, the
second actuator 30 can be actuated by the control means
to move between a retracted position, in which the sec-
ond four-bar linkage 15 is in the lowered position to ar-
range the control cabin 7 in the transportation position,
and an extended position, in which the second four-bar
linkage 15 is in the raised position with the supporting
footboard 16 arranged at a higher height than that of the
movable base 11 so as to arrange the control cabin 7
raised in the working position (illustrated in the example
of figure 2).
[0053] Operatively, in order to raise the control cabin
7 from the transportation position to the working position,
the second actuator 30 is actuated by control means to
move from the retracted position to the extended position
to bring the second four-bar linkage 15 from the lowered
position to the raised position, so as to raise the control
cabin 7 to a height such as to allow the operator to have
a suitable view of the loading and unloading operations
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in the working site.
[0054] In order to bring the control cabin 7 from the
working position to the access position (illustrated in the
example of figures 3 and 4), the first actuator 26 sets in
rotation the first arms 12, 13 of the first four-bar linkage
9, the control arm 12 of which, through the second actu-
ator 30, in turn actuates the second four-bar linkage 15
to move between the raised position and the ground po-
sition.
[0055] More in detail, with reference to the examples
illustrated in figures 2 and 3, with the second actuator 30
arranged in the extended position or rather with a prede-
fined length, the first actuator 26 can be actuated by the
control means to move the first four-bar linkage 9 be-
tween the aforementioned folded position (illustrated in
the example of figure 2) and an unfolded position (illus-
trated in the example of figure 3), in which the movable
base 11 is arranged laterally with respect to the support-
ing base 10 on the front side 35 of the moving apparatus
8 and is preferably positioned at a lower height than when
the second four-bar linkage 15 is in the raised position.
[0056] Consequently, the second actuator 30, in its ex-
tended position, can be moved by the lever 29 of the
control arm 12 of the first four-bar linkage 9 (pivotably
actuated by the first actuator 26) to move the second
four-bar linkage 15 between the raised position and the
ground position, in which the supporting footboard 16 of
the control cabin 7 is arranged at a lower height than the
height of the movable base 11 of the first four-bar linkage
9 in the unfolded position, so as to lower the control cabin
7 near to the ground.
[0057] Preferably, with the second four-bar linkage 15
arranged in the lowered position, the supporting foot-
board 16 projects forward beyond the supporting frame
2 of the machine 1 so as to allow the control cabin 7 to
be lowered to the ground without interfering with the sup-
porting frame 2 itself.
[0058] Operatively, in order to bring the control cabin
7 from the working position to the access position, the
first actuator 26 actuates the first arms 12, 13 of the first
four-bar linkage 9 to rotate around the corresponding first
pins 14 in a first rotation direction R1 to move the first
four-bar linkage 9 from the folded position to the unfolded
position, moving the movable base 11 (and therefore also
the second four-bar linkage 15 with the control cabin 7)
forwards on the front side 35 of the moving apparatus 8.
In particular, with the first four-bar linkage 9 in the unfold-
ed position, the first arms 12, 13 are substantially ar-
ranged horizontal and support the movable base 11 ar-
ranged substantially at the same height as the supporting
base 10 fixed to the supporting frame 2 of the machine
1. Consequently, the rotation of the first arms 12, 13 in
the first rotation direction R1 determines, through the sec-
ond actuator 30 in the extended position, a rotation of
the second arms 17, 18 of the second four-bar linkage
15 in a second rotation direction R2 around the corre-
sponding second pins 19 to lower the supporting foot-
board 16 to the ground.

[0059] More in detail, following the rotation of the first
arms 12, 13 in the first rotation direction R1, the lever 29
of the control arm 12 moves the first end part 31 of the
second actuator 30 (hinged to the lever 29 itself) back-
wards towards the rear side 36 of the moving apparatus
8, so that the second actuator 30 brings the second arms
17, 18 to rotate towards such a rear side 36 with their
fourth end 24 (connected to the supporting footboard 16)
that carries out a movement having at least a vertical
component facing downwards, so as to bring the control
cabin 7 to the ground, in particular without needing to
vary the length of the second actuator 30.
[0060] In particular, the rotation of the control arm 12
in the first rotation direction R1 determines a movement
of the lever 29 (and therefore of the first end part 31 of
the second actuator 30) having at least a horizontal com-
ponent that is oriented towards the rear side 36 of the
moving apparatus 8. In such a way, the position of the
first end part 31 of the second actuator 30 is more re-
tracted when the second four-bar linkage 15 is in the
ground position with respect to when it is in the raised
position, so as to rotate the second arms 17, 18 in the
second rotation direction R2 lowering the supporting foot-
board 16 below the supporting frame 2 of the machine 1.
[0061] Advantageously, the lever 29 of the control arm
12 of the first four-bar linkage 9 develops projecting from
the first end 20 of the control arm 12 itself hinged to the
supporting base 10 of the first four-bar linkage 9.
[0062] In particular, the lever 29 develops from the first
end 20 of the control arm 12 away from the second end
21 of the latter hinged to the movable base 11, and pref-
erably (with the first four-bar linkage 9 arranged in the
folded position) it projects downwards below the first pin
14 of the control arm 12 connected to the supporting base
10.
[0063] Advantageously, the lever 29 of the control arm
12 at least partially develops forward on the front side 35
of the moving apparatus 8, with the first four-bar linkage
9 that is arranged in its folded position, being arranged
in particular before the first pin 14 of the control arm 12.
[0064] Preferably, moreover, the lever 29 of the control
arm 12, with the first four-bar linkage 9 arranged in the
unfolded position, is arranged behind the first pin 14, so
that the rotation of the control arm 12 in the first rotation
direction R1 determines the movement of the second ac-
tuator 30 towards the rear side 36 of the moving appa-
ratus 8 leading to the lowering of the second four-bar
linkage 15.
[0065] In accordance with the embodiment illustrated
in figure 5, the lever 29, preferably made in a single body
with the control arm 12, develops like an elbow from the
first end 20 of the latter, with a first portion 29’ thereof
that is substantially aligned with the axial development
of the control arm 12 and with a second portion
29" developing perpendicular with respect to the first 29’.
[0066] Of course, the lever of the control arm can be
obtained with a portion of the latter that is arranged out-
side the rectilinear segment joining the two ends of the
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control arm even if such a portion does not project or
extend from the control arm itself, without for this reason
departing from the scope of protection of the present pat-
ent document. In particular, the lever can be obtained
with an arched portion of the control arm, or rather at a
widened side section of the control arm itself.
[0067] Advantageously, in accordance with the em-
bodiment illustrated in the attached figures, the control
arm 12 of the two first arms 12, 13 of the first four-bar
linkage 9, with the latter arranged in the folded position,
is arranged before the other first arm 13 on the front side
35 of the moving apparatus 8.
[0068] In accordance with a different embodiment not
illustrated, the control arm of the two first arms of the first
four-bar linkage is arranged, with the latter arranged in
the folded position, behind the other first arm on the rear
side of the moving apparatus.
[0069] Operatively, in order to bring the control cabin
7 back from the access position to the working position,
the first actuator 26 is actuated by the control means to
make the first arms 12, 13 of the first four-bar linkage 9
rotate in a third rotation direction that is opposite to the
first rotation direction R1, so as to bring the first four-bar
linkage 9 from the unfolded position to the folded position.
Consequently, the control arm 12, through the second
actuator 30, in turn makes the second arms 17, 18 of the
second four-bar linkage 15 rotate in a fourth rotation di-
rection that is opposite to that of the second rotation di-
rection R2, so as to move the second four-bar linkage 15
from the ground position to the raised position.
[0070] Moreover, in order to bring the control cabin 7
from the working position to the transportation position,
with the first four-bar linkage 9 kept stopped in the folded
position, the second actuator 30 is actuated by the control
means to move from the extended position to the retract-
ed position so as to lower the second four-bar linkage 15
from the raised position to the lowered position.
[0071] Therefore the invention thus described
achieves the set purposes.

Claims

1. Machine (1) for moving material, which comprises:

- a supporting frame (2) intended to be rested
on the ground;
- a control cabin (7) mechanically connected to
said supporting frame (2);
- a moving apparatus (8), provided to connect
said control cabin (7) to said supporting frame
(2), and able to be actuated to move said control
cabin (7) between different positions with re-
spect to said supporting frame (2);

said moving apparatus (8) comprising:

- a first four-bar linkage (9) provided with a sup-

porting base (10) fastened to said supporting
frame (2), with a movable base (11), and with at
least two first arms (12, 13) provided to connect
said movable base (11) to said supporting base
(10) and hinged to this latter through corre-
sponding first pins (14);
- a second four-bar linkage (15) provided with
at least three movable elements (16, 17, 18) in-
cluding a supporting bearing footboard (16) fas-
tened to said control cabin (7), and at least two
second arms (17, 18) provided to connect said
supporting footboard (16) to said movable base
(11) and hinged to this latter through corre-
sponding second pins (19);
- at least a first actuator (26) mechanically con-
nected to said first four-bar linkage (9) and able
to be actuated to make said first arms (12, 13)
rotate around said corresponding first pins (14);

said machine (1) being characterised in that:

- at least a first control arm (12) of said first arms
(12, 13) of said first four-bar linkage (9) is pro-
vided with at least a lever (29);
- said moving apparatus (8) further comprises
at least a second, linear, actuator (30), which is
provided to connect the lever (29) of the control
arm (12) of said first four-bar linkage (9) to one
of said movable elements (16, 17, 18) of said
second four-bar linkage (15), and through which
the control arm (12) of said first four-bar linkage
(9), pivotably actuated by said first actuator (26),
makes the second arms (17, 18) of said second
four-bar linkage (15) rotate around said corre-
sponding second pins (19), to move said second
four-bar linkage (15) between a raised position,
wherein said supporting footboard (16) is ar-
ranged at a higher height than said movable
base (11), and a ground position, wherein said
supporting footboard (16) is arranged at a lower
height than said supporting base (10).

2. Machine (1) for moving material according to claim
1, characterised in that said second four-bar link-
age (15) can be moved between said raised position
and said ground position with said second actuator
(30) extended at a predetermined length.

3. Machine (1) for moving material according to claim
2, characterised in that said first four-bar linkage
(9) can be moved by said first actuator (26) between
a folded position, in which said movable base (11)
is arranged substantially above said supporting base
(10), and an unfolded position, in which said movable
base (11) is arranged laterally with respect to said
supporting base (10),
with said first four-bar linkage (9) in said folded po-
sition, said second actuator (30) being able to be
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actuated to move between a retracted position,
wherein said second four-bar linkage (15) is in a low-
ered position with said supporting footboard (16) ar-
ranged at a lower height than the height of said mov-
able base (11), and an extended position, in which
said second four-bar linkage (15) is in said raised
position with said supporting footboard (16) ar-
ranged at a higher height than the height of said mov-
able base (11), and in said extended position said
second actuator (30) can be moved by the lever (29)
of the control arm (12) of said first four-bar linkage
(9) pivotably actuated by said first actuator (26), to
move said second four-bar linkage (15) between said
raised position and said ground position, in which
said supporting footboard (16) is arranged at a lower
height than the height of the movable base (11) of
said first four-bar linkage (9) in said unfolded posi-
tion.

4. Machine (1) for moving material according to any
one of the previous claims, characterised in that
the lever (29) of said control arm (12) develops pro-
jecting from a first end (20) of said control arm (12)
hinged to the supporting base (10) of said first four-
bar linkage (9).

5. Machine (1) for moving material according to claim
4, characterised in that said lever (29) develops
from the first end (20) of said control arm (12) away
from a second end (21) of said control arm (12)
hinged to said movable base (11).

6. Machine (1) for moving material according to any
one of the previous claims, characterised in that
said first four-bar linkage (9) is able to be moved by
said first actuator (26) between a folded position, in
which said movable base (11) is arranged substan-
tially above said supporting base (10), and an un-
folded position, in which said movable base (11) is
arranged laterally with respect to said supporting
base (10) on a front side (35) of said moving appa-
ratus (8);
the lever (29) of said control arm (12) developing at
least partially forward from the front side (35) of said
moving apparatus (8) with said first four-bar linkage
(9) in said folded position.

7. Machine (1) for moving material according to claim
6, characterised in that said control arm (12) is ar-
ranged before the other first arm (13) of said first
arms (12, 13) on the front side (35) of said moving
apparatus (8), with said first four-bar linkage (9) in
said folded position.

8. Machine (1) for moving material according to any
one of the previous claims, characterised in that
said second actuator (30) is connected to a driven
arm (17) of said second arms (17, 18) of said second

four-bar linkage (15).

9. Machine (1) for moving material according to claim
8, characterised in that said driven arm (17) is ar-
ranged above the other second arm (18) of said sec-
ond arms (17, 18) of said second four-bar linkage
(15).

10. Machine (1) for moving material according to claim
9, characterised in that said other second arm (18)
is provided with a through opening passed through
by said second actuator (30).

Patentansprüche

1. Maschine (1) zum Umschlagen von Material, die Fol-
gendes umfasst:

- einen zum Abstützen auf dem Untergrund be-
stimmten Stützrahmen (2);
- eine mechanisch mit dem genannten Stützrah-
men (2) verbundene Steuerkabine (7);
- einen Umschlagapparat (8) als Verbindung
zwischen der genannten Steuerkabine (7) und
dem genannten Stützrahmen (2) und zum Be-
wegen der genannten Steuerkabine (7) zwi-
schen den unterschiedlichen Positionen im Ver-
hältnis zum Stützrahmen (2);

wobei der genannte Umschlagapparat (8) Folgen-
des umfasst:

- ein erstes Parallelogramm mit Gelenk (9) mit
einer an dem genannten Stützrahmen (2) ange-
brachten Auflagebasis (10), einer beweglichen
Basis (11) und wenigstens zwei zwischen der
genannten beweglichen Basis (11) und der ge-
nannten Auflagebasis (10) als Verbindung po-
sitionierten und an Letzterer mittels entspre-
chenden ersten Zapfen (14) verankerten ersten
Auslegern (12, 13);
- ein zweites Parallelogramm mit Gelenk (15)
mit mindestens drei beweglichen Elementen
(16, 17, 18), von denen eines ein tragendes, an
der genannten Steuerkabine (7) angebrachtes
Trittbrett (16) ist und mindestens zwei zwischen
dem genannten Trittbrett (16) und der genann-
ten beweglichen Basis (11) als Verbindung po-
sitionierten und an Letzterer mittels entspre-
chenden zweiten Zapfen (19) mit Gelenk ange-
brachten zweiten Auslegern (17, 18);
- mindestens einen ersten, mit dem ersten Pa-
rallelogramm mit Gelenk (9) mechanisch ver-
bundenen Stellantrieb (26), der zum Drehen der
genannten ersten Ausleger (12, 13) um die ge-
nannten entsprechenden ersten Zapfen (14) be-
tätigt werden kann;
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wobei die genannte Maschine (1) dadurch gekenn-
zeichnet ist, dass:

- mindestens ein Steuerausleger (12) der ge-
nannten ersten Ausleger (12, 13) des genann-
ten ersten Parallelogramms mit Gelenk (9) mit
mindestens einem Hebel (29) ausgestattet ist;
- der genannte Umschlagapparat (8) außerdem
mindestens einen zweiten, linearen, Stellantrieb
(30) umfasst, der als Verbindung zwischen dem
Hebel (29) des Steuerauslegers (12) des ge-
nannten ersten Parallelogramms mit Gelenk (9)
und einem der genannten beweglichen Elemen-
te (16, 17, 18) des genannten zweiten Paralle-
logramms mit Gelenk (15) positioniert ist, über
den der Steuerausleger (12) des genannten ers-
ten Parallelogramms mit Gelenk (9), das von
dem genannten ersten Stellantrieb (26) gedreht
wird, die zweiten Ausleger (17, 18) des genann-
ten zweiten Parallelogramms mit Gelenk (15)
um die genannten entsprechenden zweiten
Zapfen (19) zum Drehen bringt, um das genann-
te zweite Parallelogramm mit Gelenk (15) zwi-
schen einer erhobenen Position, in der das ge-
nannte Trittbrett (16) sich auf einer größeren Hö-
he als die genannte bewegliche Basis (11) be-
findet, und einer Position am Boden, in der das
genannte Trittbrett (16) sich auf einer geringe-
ren Höhe als die genannte Auflagebasis (10) be-
findet, zu bewegen.

2. Maschine (1) zum Umschlagen von Material nach
Anspruch 1, dadurch gekennzeichnet, dass das
genannte zweite Parallelogramm mit Gelenk (15)
zwischen der genannten erhobenen und der ge-
nannten Position auf dem Boden mit dem auf eine
festgelegte Länge ausgefahrenen genannten zwei-
ten Stellantrieb (30) bewegt werden kann.

3. Maschine (1) zum Umschlagen von Material nach
Anspruch 2, dadurch gekennzeichnet, dass das
genannte erste Parallelogramm mit Gelenk (9) von
dem genannten ersten Stellantrieb (26) zwischen ei-
ner kompakten Position, in der die genannte beweg-
liche Basis (11) sich im Wesentlichen über der ge-
nannten Auflagebasis (10) befindet, und einer aus-
gefahrenen Position bewegt werden kann, in der die
genannte bewegliche Basis (11) sich seitlich neben
der genannten Auflagebasis (10) befindet,
wobei mit dem genannten ersten Parallelogramm
mit Gelenk (9) in der genannten kompakten Position
der genannte zweite Stellantrieb (30) so betätigt wer-
den kann, dass er sich zwischen einer zurückgezo-
genen Position, in der das genannte zweite Paralle-
logramm mit Gelenk (15) sich in einer gesenkten Po-
sition mit dem genannten Trittbrett (16) auf einer
niedrigeren Höhe als die der genannten bewegli-
chen Basis (11) befindet, und einer ausgefahrenen

Position, in der sich das genannte zweite Parallelo-
gramm mit Gelenk (15) in der genannten angehobe-
nen Position mit dem genannten Trittbrett (16) auf
einer größeren Höhe als die der genannten beweg-
lichen Basis (11) befindet, und der genannte zweite
Stellantrieb (30) in der genannten ausgefahrenen
Position von dem Hebel (29) des Steuerauslegers
(12) des genannten ersten Parallelogramms mit Ge-
lenk (9) bewegt werden kann, das von dem genann-
ten ersten Stellantrieb (26) gedreht wird, um das ge-
nannte zweite Parallelogramm mit Gelenk (15) zwi-
schen der genannten erhobenen Position und der
genannten Position auf dem Boden zu bewegen, in
der das genannte Trittbrett (16) auf eine niedrigere
Höhe als die der beweglichen Basis (11) des ge-
nannten ersten Parallelogramms mit Gelenk (9) in
der genannten ausgefahrenen Position gebracht
wird.

4. Maschine (1) zum Umschlagen von Material nach
einem beliebigen der vorangegangenen Ansprüche,
dadurch gekennzeichnet, dass der Hebel (29) des
genannten Steuerauslegers (12) vorstehend von ei-
nem ersten, an der Auflagebasis (10) des genannten
ersten Parallelogramms mit Gelenk (9) verankerten
Ende des genannten Steuerauslegers (12) aus ver-
läuft.

5. Maschine (1) zum Umschlagen von Material nach
Anspruch 4, dadurch gekennzeichnet, dass der
genannte Hebel (29) von dem ersten Ende (20) des
genannten Steuerauslegers (12) weg von einem
zweiten, an der genannten beweglichen Basis (11)
verankerten Ende (21) des genannten Steuerausle-
gers (12) verläuft.

6. Maschine (1) zum Umschlagen von Material nach
einer beliebigen der vorangegangenen Ansprüche,
dadurch gekennzeichnet, dass das genannte ers-
te Parallelogramm mit Gelenk (9) von dem genann-
ten ersten Stellantrieb (26) zwischen einer kompak-
ten Position, in der die genannte bewegliche Basis
(11) im Wesentlichen über der genannten Auflage-
basis (10) positioniert ist, und einer ausgefahrenen
Position, in der die genannte bewegliche Basis (11)
sich seitlich von der genannten Auflagebasis (10)
auf der linken Seite (35) des genannten Umschlag-
apparats (8) befindet, bewegt werden kann;
wobei der Hebel (29) des genannten Steuerausle-
gers (12) wenigstens zum Teil von der Vorderseite
(35) des genannten Umschlagapparats (8), bei ge-
nanntem erstem Parallelogramm mit Gelenk (9) in
der genannten kompakten Position, nach vorn ver-
läuft.

7. Maschine (1) zum Umschlagen von Material nach
Anspruch 6, dadurch gekennzeichnet, dass der
genannte Steuerausleger (12) vor dem anderen ers-
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ten Ausleger (13) der genannten ersten Ausleger
(12, 13) auf der Vorderseite (35) des genannten Um-
schlagapparats (8) positioniert ist, wobei das ge-
nannte erste Parallelogramm mit Gelenk (9) sich in
der genannten kompakten Position befindet.

8. Maschine (1) zum Umschlagen von Material nach
einem beliebigen der vorangegangenen Ansprüche,
dadurch gekennzeichnet, dass der genannte
zweite Stellantrieb (30) mit einem angetriebenen
Ausleger (17) der genannten zweiten Ausleger (17,
18) des genannten zweiten Parallelogramms mit Ge-
lenk (15) verbunden ist.

9. Maschine (1) zum Umschlagen von Material nach
Anspruch 8, dadurch gekennzeichnet, dass der
genannte angetriebene Ausleger (17) über dem an-
deren zweiten Ausleger (18) der genannten zweiten
Ausleger (17, 18) des genannten zweiten Parallelo-
gramms mit Gelenk (15) angeordnet ist.

10. Maschine (1) zum Umschlagen von Material nach
Anspruch 9, dadurch gekennzeichnet, dass der
genannte andere zweite Ausleger (18) mit einer
durchgehenden, von dem zweiten Stellantrieb (30)
überquerten Öffnung versehen ist.

Revendications

1. Machine (1) pour déplacer des matériaux,
comprenant :

- un châssis de soutien (2) destiné à être posé
sur le terrain ;
- une cabine de commande (7) mécaniquement
raccordée audit châssis de soutien (2) ;
- un dispositif de manutention (8), reliant ladite
cabine de commande (7) audit châssis de sou-
tien (2), et actionnable pour déplacer ladite ca-
bine de commande (7) dans différentes posi-
tions par rapport audit châssis de soutien (2) ;

ledit dispositif de manutention (8) comprenant :

- un premier parallélogramme articulé (9) muni
d’une base de support (10) fixée audit châssis
de soutien (2), d’une base mobile (11), et d’au
moins deux premiers bras (12, 13) reliant ladite
base mobile (11) à ladite base de support (10)
et fixés à cette dernière au moyen de premiers
pivots (14) correspondants ;
- un second parallélogramme articulé (15) muni
d’au moins trois éléments mobiles (16, 17, 18)
dont une plate-forme de support (16) portante
fixée à ladite cabine de commande (7), et au
moins deux seconds bras (17, 18) reliant ladite
plate-forme de support (16) à ladite base mobile

(11) et fixés à cette dernière au moyen des se-
conds pivots (19) correspondants ;
- au moins un premier actionneur (26) mécani-
quement raccordé audit premier parallélogram-
me articulé (9) et actionnable pour mettre en ro-
tation lesdits premiers bras (12, 13) autour des-
dits premiers pivots (14) correspondants ;

ladite machine (1) étant caractérisée en ce que :

- au moins un bras de commande (12) desdits
premiers bras (12, 13) dudit premier parallélo-
gramme articulé (9) est muni d’au moins un le-
vier (29) ;
- ledit dispositif de manutention (8) comprend
également au moins un second actionneur (30),
linéaire, qui relie le levier (29) du bras de com-
mande (12) dudit premier parallélogramme ar-
ticulé (9) à l’un desdits éléments mobiles (16,
17, 18) dudit second parallélogramme articulé
(15), et à travers lequel le bras de commande
(12) dudit premier parallélogramme articulé (9),
actionné en rotation par ledit premier actionneur
(26), met en rotation les seconds bras (17, 18)
dudit second parallélogramme articulé (15)
autour desdits seconds pivots (19) correspon-
dants, pour déplacer ledit second parallélo-
gramme articulé (15) entre une position relevée,
où ladite plate-forme de support (16) est placée
à une hauteur supérieure par rapport à ladite
base mobile (11), et une position au sol, où ladite
plate-forme de support (16) est placée à une
hauteur inférieure par rapport à ladite base de
support (10).

2. Machine (1) pour déplacer des matériaux selon la
revendication 1, caractérisée en ce que ledit se-
cond parallélogramme articulé (15) peut être action-
né entre ladite position relevée et ladite position au
sol avec ledit second actionneur (30) déployé à une
longueur prédéfinie.

3. Machine (1) pour déplacer des matériaux selon la
revendication 2, caractérisée en ce que ledit pre-
mier parallélogramme articulé (9) peut être actionné
par ledit premier actionneur (26) entre une position
repliée, où ladite base mobile (11) est placée essen-
tiellement au-dessus de ladite base de support (10),
et une position déployée, où ladite base mobile (11)
est placée latéralement à ladite base de support (10),
avec ledit premier parallélogramme articulé (9) dans
ladite position repliée, ledit second actionneur (30)
pouvant être déplacé entre une position repliée, où
ledit second parallélogramme articulé (15) est dans
une position abaissée avec ladite plate-forme de
support (16) placée à une hauteur inférieure par rap-
port à celle de ladite base mobile (11), et une position
déployée, où ledit second parallélogramme articulé
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(15) est dans ladite position relevée avec ladite plate-
forme de support (16) placée à une hauteur supé-
rieure par rapport à celle de ladite base mobile (11),
et dans ladite position déployée ledit second action-
neur (30) peut être actionné par le levier (29) du bras
de commande (12) dudit premier parallélogramme
articulé (9) actionné en rotation par ledit premier ac-
tionneur (26), pour déplacer ledit second parallélo-
gramme articulé (15) entre ladite position relevée et
ladite position au sol, où ladite plate-forme de sup-
port (16) est placée à une hauteur inférieure par rap-
port à celle de base mobile (11) dudit premier paral-
lélogramme articulé (9) dans ladite position dé-
ployée.

4. Machine (1) pour déplacer des matériaux selon l’une
des revendications précédentes, caractérisée en
ce que le levier (29) dudit bras de commande (12)
se développe en saillie à partir d’une première ex-
trémité (20) dudit bras de commande (12) fixée à la
base de support (10) dudit premier parallélogramme
articulé (9).

5. Machine (1) pour déplacer des matériaux selon la
revendication 4, caractérisée en ce que ledit levier
(29) se développe à partir de la première extrémité
(20) dudit bras de commande (12) en s’éloignant
d’une seconde extrémité (21) dudit bras de comman-
de (12) fixée à ladite base mobile (11).

6. Machine (1) pour déplacer des matériaux selon une
des revendications précédentes, caractérisée en
ce que ledit premier parallélogramme articulé (9)
peut être actionné par ledit premier actionneur (26)
entre une position repliée, où ladite base mobile (11)
est essentiellement placée au-dessus de ladite base
de support (10), et une position déployée, où ladite
base mobile (11) est placée latéralement à ladite ba-
se de support (10) sur un côté avant (35) dudit dis-
positif de manutention (8) ;
le levier (29) dudit bras de commande (12) se déve-
loppant au moins en partie en avant par le côté avant
(35) dudit dispositif de manutention (8) avec ledit pre-
mier parallélogramme articulé (9) dans ladite posi-
tion repliée.

7. Machine (1) pour déplacer des matériaux selon la
revendication 6, caractérisée en ce que ledit bras
de commande (12) est positionné devant l’autre pre-
mier bras (13) desdits premiers bras (12, 13) du côté
avant (35) dudit dispositif de manutention (8), avec
ledit premier parallélogramme articulé (9) dans ladite
position repliée.

8. Machine (1) pour déplacer des matériaux selon une
des revendications précédentes, caractérisée en
ce que ledit second actionneur (30) est raccordé à
un bras mené (17) desdits seconds bras (17, 18)

dudit second parallélogramme articulé (15).

9. Machine (1) pour déplacer des matériaux selon la
revendication 8, caractérisée en ce que ledit bras
mené (17) est disposé au-dessus de l’autre second
bras (18) desdits seconds bras (17, 18) dudit second
parallélogramme articulé (15).

10. Machine (1) pour déplacer des matériaux selon la
revendication 9, caractérisée en ce que ledit autre
second bras (18) est muni d’une ouverture passante
traversée par ledit second actionneur (30).
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