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(54) SYSTEM FOR GRINDING STONES AND THE LIKE

(57) System for grinding stones and the like that may
be mounted on a fixed structure, on a movable structure
(such as movable stone crushers), or, alternatively, may
be mounted at the end of an articulated arm of a vehicle
of the type used for earth-moving, said system also being
used to grind other types of material, such as, for exam-
ple, materials for recycling (tires, glass, plastic, etc.), in-
corporating a stationary body (6) and a movable body (7)
in mutually inclined planes, such that the product (4) to
be ground is fed at one of the ends thereof and the ground
product emerges at the opposite end thereof, there being
means for transmitting movement to the movable body
(7) that can move with respect to the stationary body (6).
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Description

OBJECT OF THE INVENTION

 [0001] The present invention, as expressed in the
wording of the present specification, relates to a system
for grinding stones and the like, being of the type of sys-
tems constituted by a main frame mounting a stationary
body and a movable body, the stationary body and the
movable body being arranged in mutually inclined
planes, such that the product to be ground is fed at one
of the ends thereof and the ground product emerges at
the opposite end thereof, there being means for trans-
mitting movement to the movable body that can move
with respect to the stationary body, which purpose is the
transmission of a vibration movement to the movable
body to grind the product.
 [0002] Likewise, with the purpose of achieving greater
grinding performance, an additional device may be in-
corporated to the system, such as a hydraulic cylinder,
for transmitting movement to the movable body, collab-
orating with the opening between jaws in order to intro-
duce a larger quantity of product to be ground.
 [0003] In addition, another object of the invention is
the regulation of the granulometry of the product to be
ground.

FIELD OF APPLICATION

 [0004] The present specification describes a system
for grinding stones and the like, which grinding system
may be mounted on a fixed structure, on a movable struc-
ture (such as movable stone crushers), or, alternatively,
may be mounted at the end of an articulated arm of a
vehicle of the type used for earth-moving.
 [0005] Likewise, the grinding system object of the in-
vention may also be used to grind other types of material,
such as, for example, materials for recycling (tires, glass,
plastic, etc.).

BACKGROUND OF THE INVENTION

 [0006] Several types of machines for grinding stones
and the like have been known for many years, such that
the type of jaw grinders are constituted by a fixed jaw
and a movable jaw that actuated by a motor transform
the rotational movement into a swinging movement of
the movable body by means of an eccentric shaft. Like-
wise, the grinding system incorporates fastening means
and  regulating means of the grinding size of the stones
and the like.
 [0007] This generic execution can materialize in dif-
ferent forms, thus obtaining different types of jaw grinders
based on the same concept.
 [0008] In earth moving, on the other hand, vehicles
provided with an articulate arm mounting a bucket for the
simple pick up and displacement the product, are being
used.

 [0009] With the passage of time, the aforementioned
buckets used to pick up and move earth have evolved
by incorporating a system that allows grinding stones and
the like; that is to say, the bucket picks up the product,
grinds it in its interior, and then evacuates it in the desired
size.
 [0010] To achieve the foregoing, based on the tech-
nology for grinding stones and the like, the bucket that
picks up the product to be ground incorporates a station-
ary body and a movable, pivoting body, having means
to displace the movable body based on an eccentric cam
actuated by a motor.
 [0011] Therefore, we can take into account different
patent documents, such as EP 1, 532, 321, which de-
scribes a ladle to grind and sift stones and the like incor-
porating a belt transmission to transmit movement from
a hydraulic motor to the shaft of an eccentric cam with
the purpose of displacing the movable body.
 [0012] Likewise, we can take into account different
documents that describe different means for grinding
stones and the like, given that this technology has been
used for many years. We can cite the following docu-
ments: US 3, 959, 897; US 1, 954, 288; DE 580 475; US
2, 500, 109; EP 1, 138, 834; WO 03/062541; JP
11028373; JP 8021108; and JP 9053252.
 [0013] We can also take into account other docu-
ments, such as CN 201316636, which describes a vibrat-
ing grinder comprising two movable jaws and a support-
ing system.
 [0014] Document FR 2689035 describes a procedure
for grinding materials with a device having a vibrating
effect, based on two surfaces wherein the material to be
ground is introduced, at least one of the surfaces being
subject to a vibrating effect and great frequency produced
by means equipped to receive masses transmitting the
desired vibrating movement to the surfaces during their
rotation.
 [0015] Likewise, document JP 11033420 describes a
grinding system,  based on a frame with a stationary
body, a movable body provided with movement with  re-
spect to the stationary body, and conducting means con-
stituted by a single arm, joined by one of its ends to the
movable body, and to which movement is transmitted by
an eccentric shaft at its other end.
 [0016] Document CN 2885411 describes a grinding
system,  based on a frame with a stationary body and a
movable body provided with movement with respect to
the fixed body, which movable body rotates around a
point to describe the trajectory of the movement. How-
ever, the point of rotation of this system is subject to great-
er stresses, generated by the grinding vibration, than the
points of rotation of the invention.
 [0017] Finally, we can also take into account other
patent documents such as WO 201104293; WO
2011109850; CN 201760303; JP 201110475; and CN
101628246, such that, for example, document JP
201110475 describes a stone crusher with a stationary
frame and a movable frame that rotates around a shaft,
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the movable frame being conducted by a controlling el-
ement, and document CN 101628246 describes a hy-
draulic crushing clamp with a hydraulic mechanism, com-
prising a cylinder, an energy store, and a conduct con-
necting a rear cavity of the body of the cylinder and the
store, the crushing clamp using inert gas and not needing
a motor.

DESCRIPTION OF THE INVENTION

 [0018] The present specification describes a system
for grinding stones and the like, being of the type of sys-
tems constituted by a main frame mounting a stationary
body and a movable body with respect to the stationary
body, the stationary body and the movable body being
arranged in mutually inclined planes, such that the prod-
uct to be ground is fed at one of the ends thereof and the
ground product emerges at the opposite end thereof,
there being means for transmitting movement to the mov-
able body that can move with respect to the stationary
body. Therefore, the system comprises the following:

j eccentric masses, actuated by a motor, joined to-
gether with the movable body;
j supporting and conducting means of the movable
body, constituted by:

j vibration-absorbing means, and;
j at least two arms, each one of them joined
rotationally to the main frame by one of its ends,
and to the movable body by the other.

[0019] In a preferred embodiment of the invention, the
supporting and conducting means of the movable body
are defined by vibration-absorbing means and by two
sets of arms, each one of them joined rotationally to the
main frame at one of its ends, and to the movable body
at the other. Said vibration-absorbing means can be ma-
terialized, for example, by a shock absorber.
 [0020] In addition, the vibration-absorbing means may
be joined together with the main frame.
 [0021] Furthermore, the sets of arms supporting and
conducting the movable body can have different lengths.
 [0022] Likewise, the rotational connection to the main
frame of at least one of the sets of arms composing the
supporting and conducting means of the movable body
may be regulable, which also allows obtaining different
trajectories of the movable body with the purpose of im-
proving the grinding.
 [0023] On the other hand, the lengths of the arms com-
posing the supporting and conducting means of the mov-
able body may be regulated, with which different trajec-
tories of the movable body may also be obtained, such
that by varying the trajectory, the grinding is improved.
 [0024] In a version of a practical embodiment of the
invention, the system incorporates an additional device
for transmitting movement to the movable body by means
of the vibration-absorbing means.

 [0025] The aforementioned additional device for trans-
mitting movement to the movable body may be defined
by a hydraulic cylinder.
 [0026] This way, the sleeve of the hydraulic cylinder
collaborating with the transmission of movement to the
movable body may be affixed to the main frame and the
piston to the vibration-absorbing means, or vice versa.
 [0027] In addition, the route of the piston of the hy-
draulic cylinder may be regulated by a first end of travel
and a second end of travel, which may be hydraulic and
regulate the granulometry of the ground product. The
aforementioned ends of travel may be constituted by any
other equivalent means.
 [0028] On the other hand, the system incorporates
supporting and vibration-absorbing means of the mova-
ble body, joined together with the main frame, which op-
erate when the system is actuated and without a load,
that is to say, when the system is actuated and is not
grinding any product. These means may be constituted
by silentblocks, for example.
[0029] The regulating means of the grinding granulom-
etry are defined by the displacement of the stationary
body with respect to the main frame, or by the displace-
ment of the movable body, which allow obtaining said
regulation in a simple, conformable, and quick way. The
stationary body may be displaced in the longitudinal di-
rection with respect to the main frame to which it is affixed.
The movable body may be displaced by means of the
translation of some of the rotational connections of the
arms to the main frame or to the movable body.
 [0030] In a preferred embodiment of the invention, the
eccentric masses rotate in a synchronized manner and
in the opposite direction, with the purpose of generating
vibration in the direction of the central shaft between
them.
 [0031] To supplement the description being made, and
with the purpose of aiding a better comprehension of the
characteristics of the invention, a set of drawings is at-
tached to the present invention, which figures represent
the most characteristic details thereof in an illustrative
and not limitative manner.

BRIEF DESCRIPTION OF THE DESIGNS

 [0032]

Figure 1.- Shows a lateral elevational view of a ve-
hicle for earth-moving, provided with an articulated
arm mounting a bucket incorporating the grinding
system object of the invention, showing the bucket
in the pick-up position of the product to be ground.
Figure 2.- Shows a lateral elevational view of the
vehicle of the previous figure, showing the bucket in
the grinding position of the previously picked up
product.
Figure 3.- Shows a lateral elevational view of a sta-
tionary grinding plant incorporating the grinding sys-
tem object of the invention.
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Figure 4.- Shows a perspective view of a bucket in-
corporating the grinding system object of the inven-
tion.
Figure 5.- Shows a view of the bucket of the previous
figure according to a first view, wherein a lateral
sheet has been eliminated, showing the stationary
body, the movable body, the vibration-absorbing
means, and two sets of conducting arms of the mov-
able body, as well as an actuating motor of the ec-
centric masses.
Figure 6.- Shows a view of the bucket of figure 3
according to a second view, wherein a lateral sheet
has been eliminated, one arm of one of the sets of
arms, the actuating motor of the eccentric masses,
and a lateral wall of the  housing thereof, showing
the stationary body, the movable body, and the lower
set, and an arm of the upper set of conducting arms
of the movable body, as well as the eccentric mass-
es.
Figure 7.- Shows an rear elevational view of a bucket
incorporating the system object of the invention.
Figure 8.- Shows a view according to section I-I of
the previous figure, showing the stationary body, the
movable body, and an arm of each one of the con-
ducting sets of the movable body.
Figure 9.- Shows a view according to section II-II of
figure 7, showing the stationary body, the movable
body, the supporting and vibration-absorbing
means, and the eccentric masses.
Figure 10.- Shows a sectioned view, similar to the
previous figure, wherein the system incorporates an
additional device, such as a hydraulic cylinder, for
transmitting movement to the movable body.
Figure 11.- Shows a sectioned view, similar to the
previous figure, wherein the system incorporates a
first and second hydraulic ends of travel to regulate
the piston thereof, in addition to the hydraulic cylin-
der.

DESCRIPTION OF A PREFERRED EMBODIMENT

 [0033] Based on the aforementioned figures and ac-
cording to the adopted numeration, we can observe how
the system for grinding stones and the like object of the
invention may be incorporated to a bucket 3, adaptable
to an articulated arm 2 of an earth-moving vehicle 1, such
that, by means thereof, as shown in figures 1 and 2 of
the designs, product 4 to be ground with the bucket 3
may be picked up, and by placing the bucket 3 approxi-
mately in the vertical position, the grinding of the product
with the desired granulometry is carried out.
 [0034] This way, the system is constituted by a main
frame 5, in this case based on the structure of the bucket
3 itself, which mounts a stationary body 6 and a movable
body 7, the stationary body 6 and the movable body 7
being arranged in mutually inclined planes, there being
means for transmitting movement to the movable body
7 in addition to supporting and conducting means of the

movable body 7.
 [0035] Therefore, and as indicated above, upon car-
rying out the task, the bucket 3 picks up the product 4 to
be ground with its feeding mouth, and with the movement
transmitted to the movable body 7, the ground product
emerges at  the opposite end thereof.
 [0036] The means for transmitting movement to the
movable body 7 are based on eccentric masses 8, which
rotate by means of respective shafts 18 and are joined
together with the movable body 7, such that at least one
of the shafts 18 is actuated by an hydraulic 9 or other
kind of motor, which movable body 7 is suspended by
vibration-absorbing means 10, such as, for example, a
shock absorber, joined together with the main frame 5,
and by at least two conducting arms thereof rotationally
connected to the main frame 5 at one of their ends, and
also rotationally connected to the movable body 7 at the
other end.
 [0037] In a practical embodiment of the invention, as
shown in figures 5 and 6 of the designs, the supporting
and conducting means of the movable body 7 are defined
by vibration-absorbing means 10, joined together with
the main frame 5 and by two sets of arms 11 and 12,
each one of them rotationally connected at one of their
ends to the main frame 5 by means of a first shaft 13 and
a second shaft 14, and at the other end to the movable
body 7 by means of a third shaft 15 and a fourth shaft
16, respectively.
 [0038] This way, the system being actuated and hav-
ing a load, that is to say, with the system grinding product,
the movable body 7 is supported by the vibration-absorb-
ing means 10 and by the set of arms 11 and 12.
 [0039] The actuation of the movable body 7 shall be
determined by actuating the motor 9, which shall cause
the rotation of the eccentric masses 8 which, by being
joined together with the movable body 7, leads to the
vibration thereof and to the pressing of the product
against the stationary body 6, breaking it according to
the desired granulometry.
 [0040] Figures 8 and 9 show how, during the actuation
of the movable body 7, the same moves according to
arrow A, dragging the product simultaneously towards
the rear exit section with arrow B, grinding.
 [0041] Likewise, in a practical embodiment of the in-
vention, the sets of arms 11 and 12 may present different
lengths, as shown in the figures of the designs, allowing
to obtain different trajectories of the movable body 7.
 [0042] In addition, the rotational connection of the
main frame 5 to at least one of the sets of the two sets
of arms composing the supporting and conducting means
of the movable body 7 may be regulated, which allows
obtaining different trajectories of the movable body 7 with
the purpose of improving the grinding.
[0043] Therefore, for example, the shaft 13 or the shaft
14 may be displaceable in any direction, which changes
the trajectory of the movable body 7.
 [0044] In an equivalent execution, the lengths of the
arms composing the supporting and conducting means
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of the movable body 7 may be regulated, which likewise
allows obtaining different trajectories of the movable
body 7; that is to say, the length of at least one of the
sets of arms supporting the movable body 7 would be
modified in this practical execution, achieving the same
effect of varying the trajectory of the movable body.
 [0045] With the purpose of achieving a greater grind-
ing performance, the system may incorporate an addi-
tional device to increase the opening between the jaws,
which additional device for transmitting movement to the
movable body 7 may be defined by a hydraulic cylinder
19.
 [0046] The aforementioned hydraulic cylinder 19 may
be affixed to the main frame 5 through its sleeve, given
that the piston 20 shall be affixed to the vibration-absorb-
ing means 10, or may be materialized in a reverse as-
sembly.
 [0047] In addition, with the purpose of obtaining a
ground product according to the desired granulometry,
it may incorporate a first end of travel 23 and a second
end of travel 24, which allow regulating the granulometry
to between 150 mm and 20 mm, for example.
 [0048] This way, the path of the piston 20 of the push-
ing hydraulic cylinder 19 being 100 mm, the position of
said cylinder forces the 100 mm-path of the piston to
provide an opening between the stationary body 6 and
the movable body 7 at the rear part "d" (through which
the ground material emerges), depending on the travel
of the piston 20.
 [0049] Therefore, a granulometry of 150 mm is ob-
tained with the piston 20 fully retracted, and a granulom-
etry of 20 mm is obtained with the piston fully extended.
 [0050] This way, and aided with a first and second
hydraulic or other kind of end of travel, we can play with
the path of the piston, such that, for example:

- If we place the first end of travel 23 in the 0 position
and the second end of travel 24 in the 100 position,
that is to say, in the minimum and maximum posi-
tions, with a full travel of the piston equivalent to D
= 100 mm, we would have a granulometry between
150 and 20 mm.

- If we place the first end of travel 23 in the 0 position
and the second end of travel 24 in the 50 position,
that is to say, the minimum and intermediate  posi-
tions of its path, the travel is equivalent to D = 50
mm, and we would have a granulometry between
150 and 70 mm.

- If we place the first end of travel 23 in the 50 position
and the second end of travel 24 in the 100 position,
that is to say, the intermediate and maximum posi-
tions of its path, the travel would be equivalent to D
= 50 mm, and we would have a granulometry be-
tween 70 and 20 mm.

 [0051] Lastly, we could adjust the granulometry and
the positions even more, by placing the first end of travel
23 in the 30 position and the second end of travel 24 in

the 70 position, both intermediate positions in its path,
obtaining a travel equivalent to D = 40 mm and a granu-
lometry between 110 mm and 70 mm approximately, for
example.
 [0052] This way, the granulometry of the ground prod-
uct is fully regulable.
 [0053] In this embodiment, wherein an additional de-
vice for transmitting movement to the movable body 7 is
affixed to the main frame 5, an opening 21 must be made
to access the same in order to incorporate a reinforcing
element 22 thereof.
 [0054] On the other hand, the system incorporates
supporting and vibration-absorbing means of the mova-
ble body 7, joined together with the main frame 5, which
operate when the system is actuated and without a load,
that is to say, in those moments when no product is being
ground, such that these supporting means also absorb
the vibration and may be materialized by silentblocks 17.
 [0055] The regulating means of the grinding granu-
lometry are defined by the displacement of the stationary
body 6 with respect to the main frame 5, or by the dis-
placement of the movable body 7. Thus, the stationary
body 6 is joined together with the main frame 5 through
any conventional means, and when the granulometry is
desired to be varied, it may be displaced in the desired
distances in the longitudinal direction with respect to the
main frame 5.
 [0056] Figures 8 and 9 of the designs show how the
stationary body 6 can be displaced with respect to the
main frame 5, according to arrow C, allowing to obtain
the desired granulometry of the ground product.
 [0057] This execution allows regulating the granulom-
etry in a simple, comfortable and quick way, given that
there is easy access to the aforementioned stationary
body 6.
 [0058] With respect to the other regulating means of
the grinding granulometry, the movable body 7 may be
displaced by means of the translation of the shaft  16 or
the shaft 14, rotational connections of the arm 12 to the
movable body 7 or to the main frame 5, respectively.
 [0059] In a practical embodiment of the invention, the
eccentric masses 8 shall rotate in a synchronized manner
and in the opposite direction.
 [0060] Figure 9 of the designs shows how, in a prac-
tical embodiment of the invention, the system may be
adapted to a fixed structure, remaining in the vertical po-
sition, the product to be ground being fed at the upper
part, and emerging at the lower part.
 [0061] Based on the described system, performance
is improved by increasing the impact rate and maintaining
the power.

Claims

1. System for grinding stones and the like, being of the
type of systems constituted by a main frame (5)
mounting a stationary body (6) and a movable body
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(7) with respect to the stationary body (6), the sta-
tionary body (6) and the movable body (7) being ar-
ranged in mutually inclined planes, such that the
product (4) to be ground is fed at one of the ends
thereof and the ground product emerges at the op-
posite end thereof, there being means for transmit-
ting movement to the movable body (7) with respect
to the stationary body (6), characterized in that the
system comprises the following:

j eccentric masses (8), actuated by a motor (9),
joined together with the movable body (7);
j supporting and conducting means of the mov-
able body (7), constituted by:

j vibration-absorbing means (10), and;
j at least two arms, each one of them joined
rotationally to the main frame (5) at one of
its ends, and to the movable body (7) at the
other end.

2. System for grinding stones and the like, according
to claim 1, characterized in that the supporting and
conducting means of the movable body (7) are de-
fined by vibration-absorbing means (10) and by two
sets of arms (11 and 12), each one of them rotation-
ally connected at one of their ends to the main frame
(5), and at the other end to the movable body (7).

3. System for grinding stones and the like, according
to claim 1, characterized in that the vibration-ab-
sorbing means (10) is joined together with the main
frame (5).

4. System for grinding stones and the like, according
to claim 2, characterized in that the arms of both
sets of supporting and conducting arms (11 and 12)
of the movable body (7) present different lengths.

5. System for grinding stones and the like, according
to claim 2, characterized in that the rotational con-
nection to the main frame (5) of at least one set of
arms (11 and 12) of the supporting and conducting
means of the  movable body (7), is regulable.

6. System for grinding stones and the like, according
to claim 2, characterized in that the length of at
least one of the sets of arms (11 and 12) composing
the supporting and conducting means of the movable
body (7), is regulable.

7. System for grinding stones and the like, according
to claim 1, characterized in that it incorporates an
additional device for transmitting movement to the
movable body (7) by means of the vibration-absorb-
ing means (10).

8. System for grinding stones and the like, according

to claim 7, characterized in that the additional de-
vice for transmitting movement to the movable body
(7) is defined by a hydraulic cylinder (19).

9. System for grinding stones and the like, according
to claim 8, characterized in that the path of the pis-
ton (20) of the hydraulic cylinder (19) is regulated by
a first end of travel (23) and a second end of travel
(24), regulating the granulometry of the ground prod-
uct.

10. System for grinding stones and the like, according
to claim 1, characterized in that the system incor-
porates means (17), joined together with the main
frame (5), for supporting and absorbing the vibration
of the movable body (7), which operate when the
system is actuated and without a load.

11. System for grinding stones and the like, according
to claim 1, characterized in that the regulating
means of the grinding granulometry are defined by
the displacement of the stationary body (6) in the
longitudinal direction, with respect to the main frame
(5).

12. System for grinding stones and the like, according
to claim 1, characterized in that the eccentric mass-
es (8) rotate in a synchronized manner and in the
opposite direction.
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