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(57)  Acrushing mill (10) for inert material comprises
a distribution unit (27), a crushing unit (32) disposed be-
low the distribution unit (27) and a box-like structure (40)
to contain the distribution unit (27) and the crushing unit
(82). The distribution unit (27) receives the inert material
from a feed device and suitably directs it toward the
crushing unit (32) below, forthe secondary and/or tertiary
crushing of the inert material. The box-like structure (40)

has at least two lower lateral semi-shells (35, 36), asso-
ciated with the crushing unit (32), and at least two upper
lateral semi-shells (17, 18), associated with the distribu-
tion unit (27), which are selectively movable, independ-
ently or together, so as to obtain an at least partly open
configuration of the mill, which leaves at least the distti-
bution unit (27) completely uncovered and easily acces-
sible, and advantageously also the crushing unit (32).
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Description
FIELD OF THE INVENTION

[0001] The presentinvention concerns a crushing mill.
In particular, the present invention concerns a mill for the
secondary and/or tertiary type crushing of inert material.

BACKGROUND OF THE INVENTION

[0002] Crushing mills are known for the secondary
and/ortertiary type crushing of inert material, that is, able
to obtain the desired granulometry of the material to be
crushed.

[0003] Known crushing mills normally comprise a dis-
tribution unit, consisting of a rotor on the periphery of
which a plurality of blades are fixed.

[0004] This distribution unit has the function of receiv-
ing the material entering from a suitable feed unit and to
suitably direct it to a crushing unit, which is normally dis-
posed below the distribution unit.

[0005] The distribution unitis housed inside a distribu-
tion chamber, which has an upper aperture in order to
receive the material to be crushed and a lower aperture
in order to unload it toward the bottom, where the crush-
ing unit is.

[0006] Initsturnthe crushing unitcomprises acrushing
rotor, on the periphery of which a plurality of hammers
are fixed, or functionally similar elements, to crush the
material.

[0007] The crushing rotor is positioned inside a crush-
ing chamber, which is peripherally delimited by wall ele-
ments suitably shaped and having a protruding profile
with ridges facing toward the inside of the crushing cham-
ber or toward the rotor.

[0008] The shaped elements are normally disposed
adjacent to each other, forming a wall or shield around
the crushing rotor and shaped toward the inside of the
crushing chamber. The elements are supported and
maintained in position by one or more shield-carrying el-
ements disposed outside the crushing chamber and on
which they are mounted.

[0009] The hammers ofthe crushingrotor, astheyturn,
throw the material coming from the distribution unit to-
ward the shield.

[0010] The ridged profiles of the shield cause the ma-
terial to be crushed following the impact with the material
thrown toward it.

[0011] The distribution chamber and the crushing
chamber are normally housed inside a box-like structure,
which can be at least partly opened in order to define a
first completely closed position, in which all the elements
that make up the box-like structure are close to each
other and define a closed internal volume, and a second
partly open position, in which at least some of the ele-
ments are in a position distanced from each other, defin-
ing at least an access aperture toward the inside of the
box-like structure.
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[0012] When the crushing mill is working, the box-like
structure is in the completely closed position, so that the
crushing of the material can occur in safe conditions in-
side the crushing chamber.

[0013] In order to carry out any necessary mainte-
nance operations, the box-like structure is brought into
the at least partly open position in order to allow the en-
trance of at least one operator inside the mill in order to
carry out the repairs, substitution of worn parts etc..
[0014] Inthe state of the artasolution is known in which
the box-like structure comprises a lower box-like element
and two lateral movable casings, identical and opposite
each other, mounted above the structure.

[0015] Between the two lateral casings two fixed walls
are interposed, assembled on the lower box-like element
and parallel to each other.

[0016] Each of the lateral casings is hinged along one
of its sides to the lower box-like element by means of a
hinging element, so as to enable it to partly rotate with
respect to the hinging element.

[0017] Theshield-carrying elements are located inside
the lateral casings.

[0018] The rotation of each lateral casing selectively
occurs by means of a linear actuator, suitably positioned
and attached by one of its ends to the lower box-like
structure and by the other end to the lateral casing to be
moved.

[0019] Each lateral casingis selectively rotated toward
the outside of the box-like structure, one in a clockwise
direction and the other in an anti-clockwise direction, so
as to obtain a semi-opening of the box-like structure, or
toward the inside of the box-like structure in order to ob-
tain the closing of said box-like structure.

[0020] The semi-opening allows access to the inside
of the crushing chamber so as to carry out maintenance
on the distribution unit, such as for example to replace
the worn out blades, the maintenance of the shield or
other.

[0021] One disadvantage of known crushing mills is
that the box-like structure, in a semi-open position with
both the lateral casings open, does not allow a complete
view of the distribution unit, in that the casings partly ob-
scure the view of internal parts of it, and does not allow
easy access to it.

[0022] Because of this itis often necessary for at least
one operator to enter the machine, when maintenance
operations have to be carried out to the distribution unit,
such as for example to replace worn blades.

[0023] This complicates the maintenance operations
of the mill. As a consequence the maintenance times are
long and the down-times of the machine connected to
such maintenance operations are considerable.

[0024] Moreover, the need for an operator to enter the
crushing mill in order to carry out maintenance opera-
tions, for example to the distribution unit or the crushing
unit, constitutes a safety problem for the operators them-
selves, who check, supervise and do maintenance to the
plant.
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[0025] Purpose of the present invention is to improve
safety conditions connected to the maintenance opera-
tions of the crushing mill, making access to the inside
sections of the mill easily accessible for the operators.
[0026] Inthis way maintenance operations themselves
are made easier, reducingthe maintenance time needed.
[0027] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.

SUMMARY OF THE INVENTION

[0028] The present invention is set forth and charac-
terized in the independent claim, while the dependent
claims describe other characteristics of the invention or
variants to the main inventive idea.

[0029] Inaccordance with the above purpose, acrush-
ing mill for inert materials comprises a distribution unit,
a crushing unit disposed below the distribution unit, and
a box-like structure, able to contain said distribution unit
and said crushing unit.

[0030] The distribution unit receives the inert material
from a feed device and suitably directs it toward the
crushing unit below, for the secondary and/or tertiary
crushing of the inert material.

[0031] According to a characteristic feature of the
present invention, the box-like structure has at least two
lower lateral semi-shells associated with the distribution
unit, and two or more upper lateral semi-shells associat-
ed with the crushing unit, which are selectively movable,
independently or together, so as to obtain an at least
partly open configuration of the mill, which leaves at least
the distribution unit, and advantageously the crushing
unitas well, completely uncovered and easily accessible,
so as to promote the carrying out of maintenance oper-
ations at least on the distribution unit.

[0032] According to one solution of the invention, in
whichthe distribution unitandthe crushing uniteach have
an axis of rotation, the movement of the upper and/or
lower lateral semi-shells occurs by means of rotation
around a fulcrum lying on a plane disposed below at least
the axis of rotation of the distribution unit, and advanta-
geously also below the axis of rotation of the crushing
unit.

[0033] The rotation of the semi-shells toward the out-
side ofthe box-like structure causes the box-like structure
to open, which is necessary for maintenance operations.
[0034] Accordingto a variant, the movement of the up-
per and/or lower lateral semi-shells occurs by means of
translation on a plane substantially parallel to the plane
on which the crushing mill rests.

[0035] According to another variant of the present in-
vention, the box-like structure comprises a lower box-like
element and two fixed walls substantially parallelto each
other, one assembled at the front and the other at the
rear on the lower box-like element and interposed be-
tween said lowerand upper lateral semi-shells. The lower
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and upper lateral semi-shells are also movable with re-
spect to the lower box-like element so as to selectively
define at least an access opening inside the box-like
structure.

[0036] Accordingto another variant, each lower lateral
semi-shell comprises a movable support element curved
toward the inside of the box-like structure and able to
house a wall with a shaped profile able to cooperate with
the crushing unit so as to effectively crush the inert ma-
terial. The movable support element is hinged on the low-
erpart ofthe respective lower lateral semi-shellby means
of a hinging element and selectively rotatable with re-
spect to it.

[0037] The rotation of each movable support element
toward the outside of the box-like structure makes the
wall with a shaped profile easy to reach for the mainte-
nance staff.

[0038] According to another variant, the upper and/or
lower lateral semi-shells are provided at the front and/or
rear with a plurality of doors which can be selectively
opened to facilitate access to the inner volumes of the
box-like structure in order to simplify maintenance oper-
ations to be carried out on the inside.

[0039] According to another variant of the present in-
vention, the distribution unit comprises a rotation shaft
and a plurality of fins on which blade means are attached.
[0040] Inone solution of the present invention, the fins
and the rotation shaft are made starting from a structural
shape with a rectangular section suitably subjected to
mechanical working.

[0041] Each blade mean is individually assembled on
pairs of fins of the rotation shaft, so asto allow each blade
mean to be dis-assembled and replaced independently.
[0042] According to a further variant, when the crush-
ing mill is not working, the rotation shaft of the distribution
unit is able to be rotated around a fulcrum on a plane
parallel to the ground, so as to reduce the bulk of the
distribution unit when the mill is not functioning.

[0043] According to another variant of the present in-
vention, the lower box-like element has a plurality of re-
inforcement connection plates distributed along its sur-
face, to improve the stability of the box-like structure in
a condition of at least partial opening.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] These and other characteristics of the present
invention will become apparent from the following de-
scription of a preferential form of embodiment, given as
a non-restrictive example with reference to the attached
drawings wherein:

- fig. 1 is a partly sectioned front view of one form of
embodiment of the crushing mill according to the
present invention in a completely closed position.

- fig. 2is afront view of the form of embodiment of the
crushing mill in fig.1 in a completely open position.

- fig. 3 is a three-dimensional view of the form of em-
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bodiment of the crushing mill in figs. 1 and 2 in a
possible semi-open position.

- fig. 4is athree-dimensional view of another possible
form of embodiment of the crushing mill in a possible
semi-open position.

- fig. 5is a three-dimensional view of the form of em-
bodiment of the crushing mill in fig. 4 in a completely
open position.

- fig. 6 is a three-dimensional view of another form of
embodiment of the crushing mill in a possible semi-
open position.

- fig. 7 is a front view of a form of embodiment of the
crushing mill in a completely open position with the
distribution rotor in a first operating position.

- fig. 8 is a front view of a form of embodiment of the
crushing mill in fig. 7 in a completely open position
with the distribution rotor in a second operating po-
sition.

- fig. 9 is a front view of a further form of embodiment
of the crushing mill.

DETAILED DESCRIPTION OF A PREFERENTIAL
FORM OF EMBODIMENT

[0045] With reference to the attached drawings, a
crushingmill 10forthe secondary and/ortertiary crushing
of inert material comprises a box-like structure 40, sym-
metrical with respect to an axis Y which is substantially
perpendicular to the ground, inside which a distribution
unit 27 and, below this, a crushing unit 32 are disposed.
[0046] For the sake of simplicity, the distribution unit
27 has been omitted in figs. 4-6, while the crushing unit
32 has been omitted in figs 2-8.

[0047] As shown infigs. 1, 2, 3, 7 and 8, according to
a possible form of embodiment of the crushing mill 10,
the distribution unit 27 comprises a rotation shaft 31 dis-
posed substantially perpendicular to the axis Y, on which
two fins 31a and 31b are made, disposed substantially
at 180° with respect to each other, two blades 28 and 29
being attached to the fins 31a and 31b. It is obvious that
the solution with two blades is only an example, as three
or more blades can also be provided disposed on the
rotation shaft 31.

[0048] The fins 31a and 31b and the rotation shaft 31
are made all in one piece starting from a section shape
with a circular or polygonal section suitably subjected to
mechanical working.

[0049] The blade 28 is attached both on a surface of
the fin 31a and also on a surface of the fin 31b, and the
blade 29 is attached on a surface of the fin 31a and on
asurface of the fin 31b opposite those on which the blade
28 is attached.

[0050] The blades 28 and 29 are positioned substan-
tially at 180° with respect to each other and at 90° with
respect to each fin 31a and 31b.

[0051] Eachblade 28 and 29 canbe disassembled and
replaced individually and it is not necessary to assemble
blade carriers on the rotation shaft 31, as the blades 28
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and 29 are attached directly on the shaft 31 on the fins
31a, 31b. This makes their assembly/disassembly more
simple and economic.

[0052] An actuator mean (not shown) is associated
with the rotation shaft 31, able to confer on it a rotational
movement, and the fins 31a and 31b rotate solidly with
the shaft 31. In this way, the fins 31a and 31b are able
to receive the inert material coming from a device above
to feed the material inside the mill 10, of any known type
and not shown in the attached drawings, and to suitably
direct it toward the crushing unit 32 in order to crush it.
[0053] Said actuator mean transmits motion to the ro-
tation shaft 31 by means of a transmission element, such
as a toothed distribution belt (not shown).

[0054] The rotation shaft 31 can be subjectedto anom-
alous blockages when the fins 31a and 31b are receiving
and directing the material, because the material gets
blocked between the fins 31a and 31b or other. In this
case, in order to avoid the risk of breakages of the trans-
mission element, a clutch (not shown) is associated with
it, which releases the transmission element from the ac-
tuator mean, if necessary.

[0055] The crushing unit 32 is disposed below the dis-
tribution unit 27 and comptises a crushing rotor 47 with
relative rotation shaft 34, disposed substantially parallel
to the rotation shaft 31 of the distribution unit 27 and
shown in fig. 1.

[0056] In this case, the rotation shaft 34 is made to
rotate by the same actuator mean which makes the shaft
31 above rotate.

[0057] Infact,asshowninfig.9,atoothedtransmission
belt 48 is associated with the rotation shafts 31 and 34,
assembled onthe fixedwall 11 and cooperating with them
in orderto transmit the rotational motion from the rotation
shaft 31, directly driven by the actuator mean, to the ro-
tation shaft 34.

[0058] A belt-tensing device 51 is associated with the
toothed transmission belt 48 in order to keep the trans-
mission belt 48 at the correct working tension.

[0059] The belt-tensing device 51 comprises a belt-
tensing arm 50 moved by a linear actuator 49.

[0060] The linear actuator 49 comprises, in this case,
a spring piston controlled by an oil pressure control unit
(not shown) and moved according to an alternate recti-
linear motion inside a cylinder.

[0061] The belt-tensing arm 50 has one end hinged to
the fixed wall 11 and a movable end connected to the
spring piston of the linear actuator 49 and made to rotate
by it, at least partly, around the hinging point.

[0062] A roller 52 is assembled at the movable end,
on which the transmission belt 48 slides.

[0063] In this case, when the movable end of the belt-
tensing arm 50 is made to rotate in an anti-clockwise
direction, the roller 52 is pushed against the transmission
belt 48, tensing it even more, while, when the belt-tensing
arm 50 is made to rotate in a clockwise direction, the
roller 52 reduces the tension exerted on the transmission
belt 48.
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[0064] The belt-tensing device 51 allows to keep the
tension to which the transmission belt 48 is subjected at
levels required for correct functioning. For example, in
the case where the action of the crushing mill 10 causes
over time a slackening of the belt 48, for example be-
cause of vibrations or other, the belt-tensing device 51
is re-adjusted so asto bring the belt 48 back to the correct
level of tension.

[0065] The speed of the rotation shaft 31 of the distri-
bution unit 27 is advantageously adjustable depending
on the type, quantity and size of the material fed. The
transmission ratio between the rotation shaft 31 and shaft
34 can also be varied as desired.

[0066] A plurality of hammers 33, in this case two, is
disposed on the crushing rotor 47 of the crushing unit 32,
able to throw the material arriving from the distribution
unit 27 against a plurality of elements adjacent to each
other so as to form a wall or shield 37, and provided with
a profile suitably shaped to cause the material to break
following its impact on the wall.

[0067] In this case too, there may be any number of
hammers 33, for example comprised between 2 and 6,
depending on the crushing/grinding needs required from
the mill 10.

[0068] The shield 37 is disposed at an adequate dis-
tance fromthe crushing unit 32 and with its shaped profile
facing toward the crushing unit 32, so as to allow the inert
material thrown at it to be broken.

[0069] The box-like structure 40, which surrounds and
supports the aforementioned components of the mill,
comprises a lower box-like element 21 open at the upper
part and an upper box-like unit 30 assembled on it.
[0070] The box-like unit 30 is at least partly movable
with respect to the lower box-like element 21.

[0071] Thispartial mobility of the box-like unit 30 allows
to define at least a partly open position of the box-like
structure 40, able to simplify the maintenance operations
of the crushing mill 10 when the machine is stopped, and
a completely closed position when the mill 10 is working.
[0072] Depending on the possible forms of embodi-
ment of the box-like structure 40, described below, dif-
ferent positions of semi-opening of the box-like structure
40 are possible, depending on the type of maintenance
to be cartied out inside the crushing mill 10.

[0073] The lower box-like element 21 is provided with
reinforcement connection plates 22 to allow the box-like
element 21 to adequately support the box-like unit 30,
improving the stability of the entire box-like structure 40
when this is in a semi-open position.

[0074] The reinforcementconnection plates 22 are dis-
posed at least centrally with respect to the lower box-like
element21, as showninfigs. 1-2 and 4-8, advantageous-
ly along the whole lower box-like element 21, to allow a
further stability of the entire box-like structure 40, as
shown in fig. 3.

[0075] The box-like unit 30 comprises two fixed walls
11 and 12, each symmetrical with respect to the axis Y,
attached on the lower box-like block 21, respectively, at
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the front and at the rear of the box-like body 40.

[0076] The fixed wall 11 and the lower box-like block
21 have mating shaped attachment profiles, so as to de-
fine, once coupled, a hole 38 in order to allow the rotation
shaft 34 to pass through the front wall of the box-like
structure 40.

[0077] A hole 39, identical to the hole 38 and aligned
with it, is made in the same way between the fixed wall
12 and the lower box-like block 21 to allow the rotation
shaft 34 to pass through the rear wall of the box-like struc-
ture 40 too.

[0078] Inthis way the shaft 34 is supported by the box-
like structure 40, passing through the two holes 38 and
39 of the box-like structure 40.

[0079] The fixed walls 11 and 12 are closed laterally
and at the upper part with respect to each other by a first
lateral casing 13 and a second |ateral casing 14, identical
to each other and disposed specular with respect to the
axis Y.

[0080] When the box-like structure 40 is in a complete-
ly closed position, each lateral casing, 13 and 14, rests
partly on the lateral and upper thicknesses of the fixed
walls 11 and 12 and partly on the lower box-like element
21.

[0081] Each lateral casing 13 and 14 comprises a low-
er, lateral semi-shell, respectively 35 and 36, and an up-
per lateral semi-shell, smallerin size, respectively 17 and
18.

[0082] Each lower lateral semi-shell 35 and 36 com-
prises a movable support element, respectively 15 and
16, opposite each other and curved toward the inside of
the box-like structure 40. Each movable support element
15 and 16 is able to support the elements that make up
the shield 37, toward which the hammers 33 throw the
material to be ground when the mill 10 is working. The
grinding elements can be, depending on the case,
shaped like a rectangular bar, a pointed triangle, a round-
ed head, or have a head to carry out the desired grinding
effect depending on the material to be treated.

[0083] The two lower lateral semi-shells 35 and 36,
when the box-like structure 40 is in a completely closed
position, are adjacent to the lateral thicknesses of the
two fixed walls 11 and 12 and define with them and with
the lower box-like element 21 a crushing chamber, in
which the crushing unit 32 is housed and in which the
crushing of the material coming from the feed device oc-
curs.

[0084] The two upper lateral semi-shells, respectively
17 and 18, are fixed above the lower semi-shell 35 and
the lower lateral semi-shell 36.

[0085] The two upper lateral semi-shells 17 and 18 are
identical to each other, disposed specular with respect
to the axis Y and positioned in a similar way on the re-
spective lower lateral semi-shell, 35 and 36.

[0086] A semi-cylindrical housing, respectively 19 and
20, is assembled inside each upper lateral semi-shell 17
and 18.

[0087] In a completely closed position of the box-like
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structure 40, the two upper lateral semi-shells 17 and 18
are coupled along respective suitably shaped profiles
and rest below on the fixed walls 11 and 12, allowing the
complete closing of the box-like structure 40.

[0088] The mating shaped profiles of the two upper
lateral semi-shells 17 and 18 define, in a completely
closed position of the box-like structure 40, suitable holes
37 for the assembly of the distribution unit 27.

[0089] The coupling of the two upper lateral semi-
shells 17 and 18 entails the coupling of the two respective
semi-cylindrical housing seatings 19 and 20, to define a
distribution chamber inside which the distribution unit 27
is housed.

[0090] With reference to the figs. 1, 2, 3 and 6, the first
lateral containment casing 13 and the second lateral con-
tainment casing 14 are translatable along the upper end
of the lower box-like element 21 with opposite directions
of movement.

[0091] The opposite directions of movement, if facing
toward the outside of the box-like structure, 40 cause a
distancing of the lateral containment casings 13 and 14
from the fixed walls 11 and 12 and allow to pass from a
position of the lateral containment casings 13 and 14
adjacent to the fixed walls 11 and 12, shown in figs. 1
and 6, to a distanced position of the lateral containment
casings 13 and 14 from the fixed walls 11 and 12, shown
in fig. 2, which leaves the distribution unit 27 completely
uncovered.

[0092] Indeed, the upper lateral semi-shells 17 and 18
are solid with the lower lateral semi-shells on which they
are attached, respectively 35 and 36, and translate with
them.

[0093] The direct accessibility to the distribution unit
27 allows it to be maintained easily and safely, so that
for example it is easy to selectively replace the blades
28 and 29.

[0094] The translation of the lateral casings 13 and 14
occurs by means of two linear actuators, respectively 25
and 26, disposed perpendicularly to the axis Y, in the
direction of translation and attached with one of theirends
to the lower box-like element 21 and with the other end
tothe lateral casing to be moved, respectively 13 and 14.
[0095] In this form of embodiment, the length of the
upperend ofthe lowerbox-like element 21 in the direction
of movement is directly correlated to the distance that
the lateral casings 13 and 14 can assume inthe distanced
position.

[0096] To allow a safe and smooth movement of the
lateral containment casings 13 and 14, along the upper
endofthe lowerbox-like element 21 there are two guides,
in this case of a trapezoidal shape, one for each of the
lateral containment casings 13 and 14.

[0097] According to another form of embodiment
shown in figs. 4, 5, 7 and 8, each lateral casing 13 and
14 is hinged to the lower box-like element 21 by means
of a hinging element, respectively 44 and 45, and can be
selectively rotated with respect to the hinging element 44
and 45 by means of a linear actuator, respectively 41 and
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42, assembled transversely on the box-like structure 40,
hinged with one end to the lower box-like element21 and
with the other end to the lateral containment casing to be
moved, respectively 13 and 14.

[0098] Figs. 4, 5, 7 and 8 show the box-like structure
40 with both the lateral casings 13 and 14 rotated toward
the outside of the box-like structure 40, in order to leave
the distribution unit 27 completely uncovered.

[0099] With reference to the attached drawings, the
first movable support element 15 and the second mova-
ble support element 16 are hinged on one side of the
lower lateral semi-shell, respectively 35 and 36, by
means of a hinging element and can be selectively ro-
tated with respect to the hinging element by means of
linear actuators, respectively 23 and 24, assembled
transversely on the box-like structure 40.

[0100] Each linearactuator 23 and 24 is hinged by one
end to the lower lateral semi-shell, respectively 35 and
36, andby the otherend, respectively, tothe firstmovable
support element 15 and to the second movable support
element 16 to be moved.

[0101] The first movable support element 15 and the
second movable support element 16 rotate in opposite
directions.

[0102] If the rotation occurs toward the outside of the
box-like structure 40, the movable support elements 15
and 16 move from the closed position to an open position
jutting out toward the outside, functional to the mainte-
nance operations of the elements of the shield 37 or oth-
er.

[0103] According to another form of embodiment
shown in fig. 6, each lateral casing 13 and 14 comprises
a frame 46 to which a plurality of doors 43 are hinged,
which in a closed position are attached to the frame and
return the lateral casing into the configuration shown in
figs. 1-5 and 7-8.

[0104] Eachdoor43canbe selectively openedinorder
to make it easier for the operators during maintenance
to accessthe portions of crushing chamber closed by the
lateral casings 13 and 14.

[0105] Figs. 7 and 8 show a variant of the distribution
unit 27.

[0106] The distribution unit 27 can be rotated on a
plane perpendicular to the axis Y, when the lateral cas-
ings 13 and 14 are in an open position.

[0107] Indeedthe opening ofthe lateral casings 13and
14 prevents the distribution unit27 from knocking against
them during its rotation.

[0108] The rotation of the distribution unit 27 allows to
pass from an operating position of the distribution unit 27
as shown infig. 7, in which the rotation shaft 31 is parallel
to the rotation shaft 34 of the crushing rotor 32, to a po-
sition where the machine is not working, as shown in fig.
8, in which the rotation shaft 31 is perpendicular to the
rotation shaft 34 of the crushing rotor 32, in order to re-
duce the bulk of the distribution unit 27, or vice versa.
[0109] It is clear that modifications and/or additions of
parts may be made to the crushing mill 10 as described
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heretofore, without departing from the field and scope of
the present invention.

[0110] Itis also clear that, although the present inven-
tion has been described with reference to some specific
examples, a person of skill in the art shall certainly be
able to achieve many other equivalent forms of crushing
mill, having the characteristics as set forth in the claims
and hence all coming within the field of protection defined
thereby.

Claims

1. Mill to crush inert material comprising a distribution
unit (27), a crushing unit (32) disposed below said
distribution unit (27) and a box-like structure (40)
able to contain said distribution unit (27) and said
crushing unit (32), said distribution unit (27) receiving
the inert material from a feed device and suitably
directing it toward the crushing unit (32) below, for
the secondary and/or tertiary crushing of the inert
material, characterized in that said box-like struc-
ture (40) has at least two lower lateral semi-shells
(85, 36), associated with the crushing unit (32), and
at least two upper lateral semi-shells (17, 18), asso-
ciated with the distribution unit (27), which are se-
lectively movable, independently or together, so as
to obtain an at least partly open configuration of the
mill, which leaves at least the distribution unit (27)
completely uncovered and easily accessible, and
advantageously also the crushing unit (32).

2. Crushing mill as in claim 1, wherein the distribution
unit (27) and the crushing unit (32) each have a ro-
tation axis, characterized in that the movement of
the upper (17, 18) and/or the lower (35, 36) lateral
semi-shells occurs by means of rotation around a
fulcrum lying on a plane disposed below at least the
axis of rotation of the distribution unit (27), and ad-
vantageously also below the axis of rotation of the
crushing unit (32).

3. Crushing mill as in claim 1, characterized in that
the movement of the upper (17, 18) and/or the lower
(85, 36) lateral semi-shells occurs by means of trans-
lation on a plane substantially parallel to the resting
plane of the crushing mill.

4. Crushing mill as in any claim hereinbefore, charac-
terized in that the box-like structure (40) comprises
alowerbox-like element (21) and two fixed walls (11,
12) substantially parallel with respect to each other,
one assembled at the front and the other at the rear
on the lower box-like element (21) and interposed
between said lower (35, 36) and upper (17,18) lateral
semi-shells, said lower (35, 36) and upper (17, 18)
lateral semi-shells being movable with respect to the
lower box-like element (21) so as to selectively de-
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fine at least an access opening on the box-like struc-
ture (40).

Crushing mill as in any claim hereinbefore, charac-
terized in that each lower lateral semi-shell (35, 36)
comprises a movable support element (15, 16)
curvedtowardthe inside of the box-like structure (40)
and able to house a wall (37) with a shaped profile
able to cooperate with the crushing unit (32) for an
efficient crushing of the inert material, said movable
support element (15, 16) being hinged on the lower
part of the respective lower lateral semi-shell (35,
36) by means of a hinging element and selectively
rotatable with respect to said hinging element.

Crushing mill as in any claim hereinbefore, charac-
terized in that the upper (17, 18) and lower (35, 36)
lateral semi-shells are provided at the front and rear
with a plurality of doors (43) selectively openable to
facilitate access to the inside of said box-like struc-
ture (40).

Crushing mill as in any claim hereinbefore, charac-
terized in that the distribution unit (27) comprises
a rotation shaft (31) and a plurality of fins (31a and
31b) on which blade means (28, 29) are attached,
said fins (31a and 31b) and said rotation shaft (31)
being made starting from a profile with a section cho-
senfrombetween circular or polygonal, suitably sub-
jected to mechanical working.

Crushing mill as in any claim hereinbefore, charac-
terized in that when the crushing mill is not working,
the distribution unit (27) is able to be rotated around
a fulcrum on a plane parallel to the ground so as to
reduce the bulk of said distribution unit (27) in a non-
working condition of the mill.

Crushing mill as in claim 4, characterized in that,
distributed along its surface, said lower box-like el-
ement (21) has a plurality of reinforcement connec-
tion plates (22) to improve the stability of the box-
like structure (40) in a condition of at least partial
opening.

Crushing mill as in claim 7, wherein the crushing unit
(32) comprises a rotation shaft (34), characterized
in that it comprises a transmission belt (48) for the
transmission of the motion between the rotation
shafts (32, 34), with which a belt-tensing device (51)
is associated, able to maintain the transmission belt
(48) at a desired working tension.
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