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TITLE
CRUSHING ELEMENT FOR AGRICULTURAL, INDUSTRIAL AND

OTHER TYPES OF MACHINES

DESCRIPTION

The present patent concerns the cutting tools of brush cutters, of bioshredders, of
choppers and shredders for grass, twigs and pruning residues of all sorts, such as
leaves, corn stalks and cobs, and of all machines capable of crushing products,
even in fields other than the agricultural one. In particular the patent concerns a
new cutting tool, hereinafter referred to as crushing hammer, with multi-
directional cutting edges and with the cutting blade on one side only or on the
back and front sides of the cutting edge (Figures 1-8, 11a-c). The cutting blade
can have a linear (Figures 1-8, 9a), toothed or irregular profile (Figures 9b, 9¢, 9d,
10, 11a-d).

The new crushing hammer with multi-directional cutting edges and blade on both
sides, front and back, is reversible. This characteristic allows the crushing hammer
to be used twice before having to replace it, with a considerable profit for the user.
In fact first one operates with the front blades of the crushing hammer until these
are worn out, then the crushing hammer is removed from the fixing arm or plate, it
is turned round so that the unused cutting edges are brought into the operational
position and can be used until they are worn out. When the crushing hammer is
turned round to employ the unused rear blades, the same position of the crushing
hammer on the rotor shaft must be maintained, because in this way the balance of
the rotor shaft is maintained.

Chopping machines are known, commonly used in the farming sector to cut and
remove from the soil the plant residues of previous crops and general pruning

residues.
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Shredding machines are also known, used for crushing and shredding pruning
residues, branches, leaves, twigs, etc. Even the known bioshredders, like the
chopping machines, are equipped with rotor shafts and cutting tools.

The known shredders essentially consist of a metal chassis, supporting one or

more rotor shafts placed horizontally, vertically or diagonally with respect to the

soil and orthogonal to the advancing direction of the machine. Said rotor shafts
can be applied on towed or self-propelled machines, for example even trailers.

With the aid of supports, the cutting tools are fitted to the rotor shafts, which set

the cutting tools rotating.

To improve and reduce the number of working cycles, a new type of crushing

hammer with multi-directional and reversible cutting edges on both sides has been

designed and implemented. The main purpose of the present artefact is to crush
efficiently and quickly the material introduced in the machine; it also carries out
minute crushing, does not cause machine jamming and reduces the working times.

The new crushing hammer can be applied to:

- brush cutters, bioshredders, choppers and shredders for grass, twigs and
pruning residues of all sorts, organic and vegetable waste;

- machines that chop and shred grass, branches, corn stalks and cobs, wood of
all sorts;

- machines that shred gardening residues;

- self-propelled machines, machines with 3-point hitch, towed machines and
machines fitted with any sort of engine (hydraulic, internal combustion, diesel
engines);

- any other type of machine capable of crushing products, even in fields other
than the agricultural one;

- bioshredders for disintegrating organic waste to produce high quality
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“humus”, since the new crushing hammer can shred the product very finely;
- in the industrial field on machines for shredding various types of materials,
such as garbage, furniture, packages, assorted refuse and cardboard.
These and other direct and complementary purposes are achieved through the
implementation of the new crushing hammer with reversible and multi-directional
cutting edges on both sides.
The present artefact is composed in its main components of one or more supports
for fixing to said rotor shafts of the machine and of one or more cutting edges,
integral with said fixing support and arranged with the cutting blades parallel
and/or perpendicular to one another and/or lying on planes that intersect each
other, forming corners that can even be different from 90°.
Said artefact comprises:
- asingle body obtained by casting and/or pressing;
- vertical and/or horizontal and/or inclined cutting edges welded together or
coupled together with fixing elements, such as screws or rivets.
As shown in Figures 1, 2a, 2b, 3, 4, 5, 6, 7, 8, 11a-d, one or more of said vertical
cutting edges (V1, V2, ..., Vn) and/or one or more of said horizontal cutting edges
(01, 02, ..., On) and/or one or more of said inclined cutting edges (T1, T2, ..., Tn)
of the various types of crushing hammers previously described may comprise a
front cutting blade (G1) and/or a rear cutting blade (G2), with respect to the
rotation direction of the hammer.
Said front (G1) and rear (GZ) cutting blades can be:
- with linear profile (G1L, G2L), as shown in Figure 9a;
- with toothed profile (G1D, G2D), as shown in Figure 9b;
- with serrated profile, as shown in Figure 9¢, with small teeth (G1S, G28S),

and/or as shown in Figure 9d, with for example triangular teeth (G1T, G2T);

PCT/IT2006/000148
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- with irregular profile or profile in various shapes.

The following Figures 10, 1la-d, represent, as examples, five of the possible

manufacturing solutions for new crushing hammers with one or more of said

toothed cutting blades (G1D, G2D) and/or serrated cutting blades (G1S, G28S).

The present artefact must be manufactured from material capable of resisting the

required working processes and suitable for welding.

The fixing arm or plate of the new crushing hammer can be:

- articulated with pivot: it allows the new crushing hammer to swing around the
arm pivot or the fixing plate when the rotor shaft turns (Figure 13). As shown
in Figure 13, said fixing arm or plate (B) is articulated, having at least one
pivot (P) for connection to said rotor shaft (R);

- fixed and/or welded onto the rotor shaft: the new crushing hammer is integral
with the rotor and does not swing during the rotation of the rotor shaft (Figure
12). As shown in Figure 12, said fixing arm or plate (B) is fastened and/or
welded to said rotor shaft (R).

The following part describes the preferred embodiments of said new crushing
hammer with reversible and multi-directional cutting edges on two sides. Note
that the Figures from 1 to 3 attached herewith show three-dimensional views of
various possible technical solutions of the new crushing hammer. Said figures are
to be considered exclusively indicative and are given purely as an example
without limitation.

EMBODIMENT 1: reference figure 1;

Said new crushing hammer has two cutting edges arranged orthogonally to each

other, preferably in a T or a cross. One of said cutting edges (V) is arranged

vertically, i.e. radial to said rotor shaft, whereas the other cutting edge (O) is

arranged horizontally, i.e. parallel to said rotor shaft.

PCT/IT2006/000148
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EMBODIMENTS 2-3: reference figures 2a and 2b, 3, 8;

According to a further embodiment of the invention, the new crushing hammer
has a central vertical cutting edge (V), arranged radial to the rotor shafts, and two
or more horizontal cutting edges (01, O2, ..., On, where n is a number higher
than or equal to 1), where the cutting edges have the same or different lengths.
Applied to the lower edge/s of said vertical cutting edge (V) there is a tooth (D)
for the expulsion of foreign bodies (Figure 2b — part D).

As shown in Figures 1, 2 and 3, the new crushing hammer comprises at least one
arm or vertical plate (B) for fixing to the rotor shaft of the machine, a central
vertical cutting edge, substantially coplanar with said fixing arm or plate (B), and
one or more horizontal cutting edges (O1, O2, ..., On, where n is a number higher
than or equal to 1), i.e. arranged orthogonally to said fixing arm or plate (B), and
where said vertical cutting edges (V) and horizontal cutting edges (O1, 02, ...,
On) are integral with said fixing arm or plate (B).

The vertical cutting edges (V) and the horizontal cuiting edges (01, 02, ..., On)
are equipped with one or more cutting blades (G1, G2), a front one (G1) and a
back one (G2).

In particular, said central vertical cutting edge (V) is machined on the front and/or
rear side of said fixing arm or plate (B).

EMBODIMENT 4: reference figure 4;

According to a further alternative solution, the new crushing hammer is equipped
with a horizontal cutting edge (O), i.e. placed parallel to the axis of rotation, and
two or more vertical cutting edges (V1, V2, ..., Vn), orthogonal to said horizontal
cutting edge (O) and placed symmetrically to said fixing arm or plate (B). The
cutting edges can have the same length or different lengths. The cutting edges

have one or more cutting blades (G1, G2), a front one (G1) and a back one (G2).

PCT/IT2006/000148
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EMBODIMENT 5: reference figures 5 and 6;

According to a further alternative solution, the new crushing hammer is equipped
with one or more horizontal cutting edges (O1, 02, ..., On), i.e. parallel to the
axis of rotation, and two or more vertical cutting edges (V1, V2, ..., Vn),
orthogonal or inclined with respect to said horizontal cutting edges (01, O2, ...,
On) and placed symmetrically with respect to said fixing arm or plate (B), so that
said horizontal and vertical cutting edges form one or more quadrangular meshes.
In the solution shown in Figure 6, the new crushing hammer comprises two or
more fixing arms or plates (B), two or more horizontal cutting edges (01, 02, ...,
On) and two or more vertical cutting edges (V1, V2, ..., Vn), where each one of
said vertical cutting edges (V1, V2, ..., Vn) is machined on the front and/or rear
advanced side of each of said fixing arms or plates (B). The cutting edges can
have the same length or different lengths. The cutting edges have one or two
cutting blades, a front one (G1) and a back one (G2).

EMBODIMENT 6: reference figures 7 and 7a

According to a further solution, the new crushing hammer comprises a central
vertical cutting edge (V), substantially coplanar with said fixing arm or plate (B),
and one or more cutting edges (T1, T2, ..., Tn) placed transversely to said vertical
cutting edge (V) and forming an angle different from 90° with this. In particular,
said cutting edges (T1, T2, ..., Tn) are arranged as an upturned V and each one of
the two pitches that form such cutting edges (T1, T2, ..., Tn) form a non-
orthogonal angle with the plane on which said vertical cutting edge (V) lies. Even
said inclined cutting edges (T1, T2, ..., Tn) have the cutting blade (G1, G2) on one
or two sides. The cutting edges can have the same length or different lengths.
EMBODIMENT 7: reference figure 10;

According to a further manufacturing solution, as exemplified in Figure 10, said
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horizontal cutting edge/s (0), (O1, O2, ..., On) and/or said inclined cutting edges
(T1, T2, ..., Tn) have an oblique cutting blade (G1) and/or (G2), set back with
respect to said vertical cutting edge (V).

In this way, during the rotation of the hammer the cutting and crushing action of
the cutting blade (G1) and/or (G2) is exploited to the maximum, in particular in
the case of the toothed cutting blade (G1D) and/or (G2D), of the serrated cutting
blade (G1S, G2S) and of other types of irregular or variously shaped cutting
blades.

The vertical cutting edge/s (V) of the new crushing hammer, in the operating
phase remove any stones that may be in the soil and, owing to the fact that it
projects with respect to the horizontal and/or inclined cutting edges (O and/or T),
protects the horizontal and/or inclined cutting edges (O and/or T) from wear.

The present artefact has cutting edges arranged in at least two or more directions,
in such a way as to be able to cut and crush all products, whatever position these
happen to be in once they have been introduced in the machine. The solutions
described above have been studied to avoid jamming caused by the product or by
non-crushed product residues that could prevent the correct rotation of the rotor
shaft.

In substance, the new crushing hammer described herein makes it possible to
achieve optimal results, never obtained before by means of known hammers, as it
produces less consistent residues, in less time and with less power costs.
Furthermore, during trials on the field with the new crushing hammer, it has been
noticed that the material is crushed into smaller parts and in less time than when
ﬁsing the known cutting tools, with consequent considerable time saving.

In this way the power consumption and the wear of the cutting tools or crushing

hammers are limited and therefore they can be used for longer periods of time.
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Consequently, with reference to the above description and to the attached

drawings, the following claims are made.



10

15

20

25

WO 2007/105235 PCT/IT2006/000148

CLAIMS

1. New crushing hammer for brush cutters, bioshredders, choppers and
shredders for grass, twigs and pruning residues in general, organic and non-
organic waste, packaging, furniture, cardboard, with one or more supports for
fixing to one or more rotor shafts of said machines, characterised in that it
comprises cutting edges (V, O) integral with said fixing arm or plate (B), and
wherein said cutting edges (V, O) lie on different intersecting planes.

2. New crushing hammer according to claim 1, characterised in that one or
more of said cutting edges (V) are arranged vertically, i.e. orthogonally to the axis
of rotation of said hammer, and ore or more further cutting edges (O) are arranged
horizontally, i.e. parallel to the axis of rotation of said hammer, and wherein said
cutting edges (V) and (O) are arranged in a T o crossed over.

3. New crushing hammer according to claims 1, 2, characterised in that it
comprises a vertical cutting edge (V) in a substantially central position and
coplanar with said fixing arm or plate (B), and one or more horizontal cutting
edges (O1, 02, ..., On), and wherein said cutting edges can have the same or
different dimensions.

4. New crushing hammer according to claims 1, 2, 3, characterised in that it
comprises a horizontal cutting edge (O) and two or more vertical cutting edges
(V1,V2, .., Vn).

8.  New crushing hammer according to claims 1, 2, 3, characterised in that it
comprises at least two or more horizontal cutting edges (O1, 02, ..., On) and at
least two or more vertical cutting edges (V1, V2, ..., Vn).

6.  New crushing hammer according to one or more of the previous claims,
characterised in that said vertical cutting edges (V1, V2, ..., Vn) are placed

symmetrically with respect to one or more of said fixing arm/s or plate/s (B).
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7. New crushing hammer according to claim 1, characterised in that it
comprises a vertical cutting edge (V) in a substantially central position, coplanar
with said fixing arm or plate (B), and one or more cutting edges (T1, T2, ..., Tn)
lying on one or more planes that intersect the plane on which said vertical cutting
edge (V) lies and are not orthogonal to this.

8.  New crushing hammer according to one or more of the previous claims,
characterised in that one or more of said vertical cutting edges (V), (V1, V2, ...,
Vn) and/or one or more of said horizontal cutting edges (0), (01, 02, ..., On)
and/or one or more of said inclined cutting edges (T1, T2, ..., Tn) comprise one or
two cutting blades, of which one (G1) is on the front side and/or one (G2) is on
the rear side with respect to the rotation direction of said crushing hammer.

9.  New crushing hammer according to the previous claims, characterised in
that in correspondence with the front and/or rear lower end of one or more of said
vertical cutting edges (V), (V1, V2, ..., Vn) a tooth (D) for the expulsion of
foreign bodies is machined.

10. New crushing hammer according to one or more of the previous claims,
characterised in that said cutting blade/s has/have a linear profile (G1L, G2L).

11. New crushing hammer according to one or more of the previous claims,
characterised in that said cutting blade/s (G1) and/or (G2) has/have a toothed
profile (G1D, G2D) and/or a serrated profile (G1S, G2S), (G1T, G2T) and/or an
irregular profile and/or a variously shaped profile.

12. New crushing hammer according to one or more of the previous claims,
characterised in that said cutting blade/s (G1) and/or (G2) of one or more of said
horizontal cutting edges (0), (O1, 02, ..., On) and/or of one or more of said
inclined cutting edges (T1, T2, ..., Tn) is/are oblique and set back with respect to

said vertical cutting edge (V).

10
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13. New crushing hammer according to one or more of the previous claims,
characterised in that one or more of said vertical cutting edges (V), (V1, V2, ...,
Vn) is machined onto the advanced front and/or rear side of said fixing arm/s or
plate/s (B).

14. New crushing hammer according to one or more of the previous claims,
characterised in that said fixing arm/s or plate/s (B) is/are articulated and
comprises/comprise at least one pin (P) for the swinging of said crushing hammer.

15. New crushing hammer according to one or more of the previous claims,
characterised in that said fixing arm/s or plate/s (B) is/are integral with the
corresponding rotor shaft (R) and welded to it.

16. New crushing hammer according to the previous claims, characterised in
that it is a single body obtained by casting and/or pressing and/or welding of one

or more components.

11
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