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(54) TIP GROUP FOR EARTH-MOVING MACHINES

(57)  Atipgroup (1)forearth-moving machines, which
predominantly extends along a longitudinal axis (X) be-
tween a front working portion (2) and a rear portion (4) for
fastening to a bucket of an earth-moving machine, and
comprises atip (6) defining a pocket (8) open atthe rear, a
tip holder (10) having a nosepiece (12) defining a front
protrusion (13), said nosepiece (12) being suitable for
geometrically coupling with the pocket (8), so as toform a
male-female type coupling. The tip group is character-

ized in that at least one of the nosepiece (12) and the
inner surface of the pocket (8) has at least one lowered or
recessed zone (15; 15’), which extends atleast partially in
a direction incident with respect to the longitudinal axis
(X); andinthat atleast the other of the nosepiece (12) and
the inner surface of the pocket (8) has at least one relief
(16; 16’) suitable for engaging said lowered or recessed
zone (15; 15’), so that, following said engagement, the tip
(6) and the tip holder (10) are integrally coupled.
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Description

Field of application

[0001] The present invention falls within the field of
equipment and spare parts for earth-moving machines,
for example excavators.

[0002] Inparticular, the subject of the presentinvention
is a tip group for earth-moving machines.

Prior art

[0003] Inthefield, countless examples of tip groups for
earth-moving machines are known. Typically, a tip group
is composed of a tip, a tip holder, and a locking element
for locking the tip to the tip holder, such as for example a
locking pin.

[0004] Typically, the tip is provided with a pocket open
at the rear, and with a locking element hole obtained in a
pair of opposite walls of said pocket, suitable for being
engaged by the locking element.

[0005] Typically, the tip holder has a body configured to
be fixed, for example by welding, screwing or bolting, to
the bucket of the earth-moving machine, and a nosepiece
that extends from the body and geometrically couples to
the pocket of the tip, so as to form a male-female type
coupling.

[0006] Furthermore, the nosepiece is typically pro-
vided with a locking element seat suitable for being
engaged by the locking element, which extends between
two opposite surfaces of the nosepiece and is aligned
with the locking element hole when the tip and the tip
holder are coupled.

[0007] The making of the tip group in two separable
parts, tip and tip holder, advantageously allows the re-
placement of the tip alone when worn, allowing the tip
holder to remain permanently fixed to the bucket of the
earth-moving machine. The locking system of the tip to
the tip holder must therefore be suitable for allowing an
easy and quick replacement of the tip, without giving rise
to misunderstandings about the insertion direction of the
locking element, and without requiring excessive effort by
the operator for the operation of inserting said locking
element.

[0008] However, this requirement clashes with the
need to make the coupling between the tip and the tip
holder as firm as possible, so as to withstand the con-
siderable stresses to which the tip is subjected when the
earth-moving machine is in operation.

[0009] In some known tip groups, in order to make the
replacement operation of the tip easier and quicker, it has
been chosen to forego achieving an optimal constraint
between the locking element and the locking element
seat engaged by it, with the result that, following pro-
longed use of the tip, the locking element can come out of
its seat, causing the decoupling of the tip from the tip
holder.

[0010] In other known embodiments, in order to firmly
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constrain the locking element, specific retaining devices
have been provided in the locking element itself, for
example of the elastic type, suitable for interacting with
the nosepiece of the tip holder. These embodiments, in
addition to making the structure of the tip group more
complex, and consequently more expensive, have not
completely solved the problem of avoiding the decou-
pling of the tip from the tip holder in demanding operating
conditions. In fact, all efforts in this regard have been
predominantly concentrated on the coupling between the
locking element, the tip and the tip holder, and conse-
quently limited to a restricted area of the tip group. How-
ever, the stresses to which the tip group is subjected
during use are such that, if countered solely by the locking
element, they can cause its breakage, and the conse-
quent decoupling of the tip from the tip holder.

[0011] Other known tip groups provide a bore in the
nosepiece of the tip holder, suitable for being engaged by
the locking element. Such a bore entails an inevitable
structural weakening of the tip group and of its compo-
nents, in addition to making an additional machining of
the tip holder necessary, with a consequent increase in
production costs.

[0012] Other known embodiments for tip groups pro-
vide an integrated tip-tip holder locking system, without
the need for a third locking element. However, such an
integrated locking system entails the need for a tool such
as a crowbar to lock, unlock or remove the tip, a tool not
always readily available in such working environments.
Furthermore, such integration also makes a further ma-
chining of the tip group necessary, with a consequent
increase in production costs.

[0013] Other known tip groups are based on a helical
coupling system between the tip and the tip holder. In
such systems, the nosepiece of the tip holder, having a
helical shape, couples with the tip, reducing the workload
of the locking element, which simply has the function of
preventing the rotational movement of the tip in the tip
holder, and the consequent disengagement.

[0014] A typical problem of all these known systems
consists in the fact that, in the absence of the locking
element, the tip tends to come out of the tip holder when
the tip group is tilted with respect to the horizontal position
with respect to the ground, or if it is positioned vertically
with respect to the ground.

[0015] Consequently, a bucket of an earth-moving ma-
chine having a typical tip group of the prior art must
always be placed in a horizontal position with respect
to the ground for the assembly of the tip group itself or the
replacement of one of its components, since any different
inclination of the bucket with respect to the ground would
make such an operation of assembling and/or replacing
the components difficult or impossible, due to the con-
siderable weight of the tip group.

[0016] A further problem of such systems consists in
the disengagement of the locking element during the
operation, very frequent, of dragging the bucket of the
earth-moving machine to level the ground.
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[0017] A still further problem of such systems consists
in the lack of compatibility and interchangeability of the
various components of the tip group when they are
procured each from a different supplier. In particular, tips
and tip holders originating from different suppliers pre-
sent, for example, an excessive play in the coupling
between one another, causing a poor coupling of the
components, which eventually causes the disengage-
ment of the locking element, which in order to remain
correctly constrained in its seat requires a correct sizing
and positioning of both the tip and the tip holder.

[0018] Thereistherefore still a strong need to reconcile
the requirements of making the tip as integrally con-
strained as possible to the tip holder, so as to effectively
counter the considerable stresses to which the tip is
subjected, and at the same time to facilitate the assembly
orreplacementofthe tip itself, especially when the bucket
of the earth-moving machine is inclined with respect to
the ground.

Summary of the invention

[0019] The purpose of the present invention is there-
fore to meet this need, at the same time overcoming the
drawbacks of the tip groups for earth-moving machines of
the prior art.

[0020] These and otherobjects are achieved by means
of a tip group for earth-moving machines in accordance
with attached claim 1. The dependent claims describe
preferred or advantageous embodiments of the inven-
tion, involving further advantageous aspects.

Description of the drawings

[0021] The features and advantages of the invention
will nonetheless become evident from the description
given below of some preferred embodiments, provided
by way of non-limiting example, with reference to the
accompanying figures, in which:

- Figure 1is a perspective view of a tip group accord-
ing to the present invention, in one embodiment;

- Figure 2 is a side view of the tip group of Figure 1;

- Figure 3is atop plan view of the tip group of Figure 1;

- Figure 4 is an exploded perspective view of the tip
group of the previous figures;

- Figures 5a and 5b are two perspective views of the
tip holder alone of the tip group of the previous
figures;

- Figures 6a, 6b, 6¢ and 6d are four perspective views
ofthe tip alone of the tip group of the previous figures;

- Figure 7ais a perspective view of the assembled tip
group of the previous figures provided with a locking
pin;

- Figure 7b is a side view of the tip group of Figure 7a;

- Figure 7c is a vertical section of the tip group of
Figure 7a;

- Figure 8 is a horizontal section of the tip group of

10

15

20

25

30

35

40

45

50

55

Figure 7a;

- Figure 9 is an exploded perspective view of the tip
group of Figure 7a;

- Figure 10ais a perspective view of the tip group with
the connecting pin and related locking ring assembly
inserted, according to an alternative embodiment of
the present invention;

- Figure 10b is a vertical section of the tip group of
Figure 10a;

- Figures 11aand 11b are two perspective views of the
tip alone of the tip group of Figure 10a;

- Figure 12 is a horizontal section of the tip group of
Figure 10a;

- Figure 13 is a cross section of the tip group of Figure
10a, at the connecting pin and related locking ring
assembly;

- Figure 14 is a vertical section of the tip group of
Figure 10a, provided with pin assembly;

- Figure 15 is an exploded perspective view of the tip
group of Figure 10a;

- Figures 16a and 16b show, in side view, two steps of
the insertion of the tip onto the tip holder;

- Figures 17a and 17b show, in perspective view, two
steps of the angular movement for coupling the tip to
the tip holder;

- Figures 17cand 17d are views similar to the previous
ones, but with tip and tip holder in cross section;

- Figures 18aand 18b are two perspective views of the
tip holder and of the tip according to an alternative
embodiment of the present invention.

Detailed description

[0022] The reference numerals reported below are
also shown in the aforementioned accompanying fig-
ures.

[0023] Inthe continuation of the present disclosure, all
directional references (for example, upper, lower, up-
ward, downward, left, right, to the left, to the right, top,
bottom, above, below, vertical, horizontal, clockwise and
counterclockwise) are used solely for identification pur-
poses to assist the reader in understanding the embodi-
ments described and do not create limitations, in parti-
cular with regard to the position, orientation or use of the
embodiments described.

[0024] Furthermore, the references of connection (for
example, fixed, coupled, connected and the like) must be
interpreted in a broad sense and may include intermedi-
ate elements between a connection of elements and a
relative movement between elements.

[0025] Therefore, the references of connection do not
necessarily imply that two elements are directly con-
nected and in a fixed relationship with each other.
[0026] The tip group (1) for earth-moving machines
according to the present invention predominantly ex-
tends along a longitudinal axis (X) between a front work-
ing portion (2) and a rear portion (4) for fastening to a
bucket of an earth-moving machine.
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[0027] In a general embodiment, the tip group com-
prises a tip (6) and a tip holder (10). The tip defines a
pocket (8) open at the rear. The tip holder (10) has a
nosepiece (12) defining a front protrusion (13). The nose-
piece (12) is suitable for geometrically coupling with the
pocket (8), so as to achieve a male-female type coupling.
[0028] Atleastonebetweenthenosepiece (12)andthe
inner surface of the pocket (8) has atleast one lowered or
recessed zone (15; 15’). Said lowered or recessed zone
(15; 15’) extends at least partially in a direction incident
with respect to the longitudinal axis (X). At least the other
between the nosepiece (12) and the inner surface of the
pocket (8) has at least one relief (16; 16’) suitable for
engaging the lowered or recessed zone (15; 15’), so that,
following said engagement, the tip (6) and the tip holder
(10) are integrally coupled.

[0029] The tip (6) belonging to the tip group (1) for
earth-moving machines according to the present inven-
tion constitutes the actual tool for earth handling,
whereas the tip holder (10) belonging to the tip group
(1) according to the presentinvention allows the entire tip
group (1) to be fixed to a bucket of an earth-moving
machine, for example an excavator.

[0030] Thetip (6)has afrontworking portion and arear
portion for coupling to the tip holder (10). The coupling
between the tip (6) and the tip holder (10) is of the male-
female type, the rear portion of the tip (6) defining the
female portion of the coupling. More in detail, the rear
portion defines the pocket (8) open at the rear.

[0031] The nosepiece (12) constitutes the male portion
of the coupling with the tip (6), and is shaped comple-
mentarily to the pocket (8) to be inserted and geometri-
cally coupled with it.

[0032] The nosepiece (12) extends from a tip holder
body (10). In one embodiment, the tip holder body has a
configuration, for example V-shaped, to be fixed, for
example by welding, screwing or bolting, to a bucket of
an earth-moving machine.

[0033] In a general embodiment, the constraining re-
action generated by the integral coupling between the tip
(6) and the tip holder (10) is such as to balance the effect
of the gravitational force acting on the tip (6), when the tip
group (1) is in a vertical position with respect to the
ground.

[0034] In other words, the engagement of the at least
one relief (16; 16°) with the at least one lowered or
recessed zone (15; 15°), and the consequent coupling
between the tip (6) and the tip holder (10), generates a
constraining reaction that allows the tip (6) not to come
out from the tip holder (10), even when the tip group (1) is
inclined with respect to the ground.

[0035] Therefore, the integral coupling between the tip
(6) and the tip holder (10) takes place by means of an
axial insertion of the tip (6) into the tip holder (10) and a
subsequent rotational movement of the tip (6) around the
longitudinal axis (X).

[0036] Preferably, the integral coupling between the tip
(6) and the tip holder (10) is a bayonet engagement.
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[0037] The bayonet engagementis a mechanical con-
nection that allows the tip (6) to be quickly joined to the tip
holder (10), by means of an insertion movement of the tip
(6) into the tip holder (10) and a subsequent rotation of a
few degrees of the tip (6) around the longitudinal axis (X).
[0038] Inageneral embodiment, the bayonet engage-
ment is designed so as to compensate the gravitational
force acting on the tip (6) by means of a locking mechan-
ism, which exploits the rotational movement to keep the
connection between the tip (6) and the tip holder (10) firm.
[0039] Inotherwords, the rotational movement causes
the at least one relief (16; 16’) to engage the at least one
lowered or recessed zone (15; 15’), so that the final
configuration reached is one of stable equilibrium, pre-
venting the gravitational force from causing the tip (6) to
come out of the tip holder (10), axially locking the tip (6)
itself. In this way, although the gravitational force acts on
the tip (6), the bayonet engagement resists through its
mechanical structure, preventing the disconnection of
the two components.

[0040] In one embodiment, both the nosepiece (12)
and the inner surface of the pocket (8) have a lowered or
recessed zone (15; 15’). Each of said lowered or re-
cessed zones (15; 15’) extends at least partially in a
direction incident with respect to the longitudinal axis
(X). Both the nosepiece (12) and the inner surface of
the pocket (8) have arelief (16; 16’). Each of said reliefs
(16; 16’) is suitable for engaging a respective lowered or
recessed zone (15; 15').

[0041] In one embodiment, both the nosepiece (12)
and the inner surface of the pocket (8) have both a
lowered or recessed zone (15; 15’), which extends at
least partially in a direction incident with respect to the
longitudinal axis (X), and a relief (16; 16°). The relief (16;
16’) on the nosepiece (12) engages the lowered or re-
cessed zone (15; 15’) present on the inner surface of the
pocket (8), while the relief (16; 16’) on the inner surface of
the pocket (8) engages the lowered or recessed zone (15;
15’) on the nosepiece (12).

[0042] In other words, the presence of a pair of reliefs
(16; 16’) and of a pair of lowered or recessed zones (15;
15’) allows a double bayonet engagement between the
tip (6) and the tip holder (10).

[0043] According to a further aspect of the invention,
the at least one lowered or recessed zone (15; 15’)
consists of a groove having a dimension in the direction
parallel to the longitudinal axis (X) much smaller than the
dimension in the direction incident to the longitudinal axis
(X).

[0044] In one embodiment, each groove defines a
broken line composed of at least two portions, of which
one insertion portion is substantially parallel to the long-
itudinal axis (X), and one locking portion incident to said
longitudinal axis (X).

[0045] Forexample, the locking portion is perpendicu-
lar to the longitudinal axis (X).

[0046] In accordance with one embodiment, the tip (6)
has at least one locking element hole (18) obtained in a
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pair of opposite walls (20, 20’) defining the pocket (8), and
suitable for being engaged by a locking element (22; 23,
23"). Furthermore, alocking element seat (24) suitable for
being engaged by the locking element (22; 23, 23’) is
obtained in the nosepiece (12). The locking element seat
(24) is at least partially aligned with the locking element
hole (18) when the tip (6) and the tip holder (10) are
integrally coupled.

[0047] In a general embodiment, the locking element
seat (24)is perfectly aligned with the locking element hole
(18) when the tip (6) and the tip holder (10) are integrally
coupled.

[0048] In a general embodiment, the locking element
seat (24) is defined by a lowered or recessed zone (14)
obtained in the surface of the nosepiece (12).

[0049] In a general embodiment, the locking element
hole (18) and the locking element seat (24) extend along
a transverse axis (Y) perpendicular to the longitudinal
axis (X).

[0050] Preferably, the transverse axis (Y) is parallel to
the ground, so that the locking element (22; 23, 23’) is
positioned parallel to the ground when the earth-moving
machine is in operation.

[0051] Inaccordance with one embodiment, the nose-
piece (12) and the pocket (8) have respective upper (26,
26’) and lower (28, 28’) surfaces inclined with respect to
the longitudinal axis (X) and converging at the front. The
nosepiece (12) and the pocket (8) also have respective
opposite side surfaces (30, 30, 30", 30’”). For example,
the opposite side surfaces (30", 30") of the pocket (8) are
substantially vertical.

[0052] In a general embodiment, the locking element
seat (24) and the locking element hole (18) extend be-
tween the opposite side surfaces (30, 30°, 30", 30").
[0053] Inaccordance with one embodiment, the pocket
(8) ends at the front with a substantially hemispherical
bottom (32). The front protrusion (13) defined by the
nosepiece (12) is substantially hemispherical, so that
said front protrusion (13) abuts against the bottom (32)
when the tip (6) and the tip holder (10) are integrally
coupled.

[0054] In accordance with one embodiment, the front
protrusion (13) defined by the nosepiece (12) and the
body of the tip holder (10) are joined by a transition
surface (36) substantially free of edges.

[0055] Preferably, said transition surface (36) is sub-
stantially hyperboloidal in shape.

[0056] In one embodiment, the tip group (1) further
comprises a locking pin (22). The locking pin (22) pre-
dominantly extends along a pin axis (Z) and is suitable for
engaging the locking element seat (24) and the locking
element hole (18).

[0057] In one embodiment, the locking pin (22) has an
intermediate portion (34), in the direction perpendicular
to the pin axis (Z), suitable for allowing a compression
insertion of the locking pin (22) into the locking element
hole (18) and into the locking element seat (24), so as to
constrain the locking pin (22) in the direction of the pin
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axis (2).

[0058] In a general embodiment, the locking pin (22)
has a rear portion defining a rear surface and a front
portion defining a front surface.

[0059] Preferably, the intermediate portion (34) of the
locking pin (22) is made of an elastomeric material, for
example rubber.

[0060] In an alternative embodiment illustrated in Fig-
ure 10a, the tip group (1) is provided with a connecting pin
assembly (23) comprising a connecting pin and a related
locking ring (23). The connecting pin (23) predominantly
extends along a pin axis (P) and is suitable for engaging
the locking element seat (24) and the locking element
hole (18). The locking ring (23’) is suitable for constrain-
ing the connecting pin (23) in the direction of the pin axis
(P).

[0061] In a general embodiment, the connecting pin
(23) is suitable for being inserted into the locking element
hole (18) and into the locking element seat (24), and for
being constrained along the pin axis (P) by the related
locking ring (23’).

[0062] Preferably, the connecting pin (23) and the re-
lated locking ring (23’) are made of steel.

[0063] The advantages offered by the tip group (1)
described above are many.

[0064] First of all, the simultaneous presence of low-
ered or recessed zones (15; 15’) in the nosepiece (12)
and corresponding reliefs (16; 16’) in the inner surface of
the pocket (8), and corresponding reliefs (16; 16’) in the
nosepiece (12) and lowered or recessed zones (15; 15’)
in the inner surface of the pocket (8), allows involving in
the coupling between tip (6) and tip holder (10) multiple
sides of the surface of the nosepiece (12) and of the inner
surface of the pocket (8), greatly increasing the solidity of
the tip group (1), and the resistance of the tip (6) to
tearing.

[0065] Moreover, the presence of a double coupling
mechanism between the tip (6) and the tip holder (10)
protects the tip group (1) from possible casting defects
due to mass production of the components, such as the
absence of one of the reliefs (16; 16’), thereby reducing
the impact of production defects on the product.

[0066] Advantageously, the presence of a locking pin
(22), unlike integrated locking systems of the prior art,
allows the use of a hammer for the assembly or replace-
ment of the tip (6), without the need for specific tools not
always readily available in such working environments,
while also containing production costs.

[0067] Moreover, the presence of a locking pin (22)
made of elastomeric material, easy to compress, allows
to compensate any excessive play in the coupling be-
tween the components, offering solidity to the entire tip
group (1), and preventing possible disengagements of
the locking pin (22) from the locking element seat (24).
[0068] Advantageously, the tip group (1) according to
the invention allows an intuitive, safe and reliable assem-
bly of the tip (6). In fact, the insertion of the locking pin (22)
takes place unambiguously thanks to the geometry of the
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system, and the engagement takes place with a simple
insertion movement followed by a rotation of a few de-
grees.

[0069] Innovatively, the locking pin (22) is in a horizon-
tal position with respect to the ground when the earth-
moving machine is in operation, thus avoiding the risk of
its possible disengagement, with consequent disengage-
ment of the tip (6) from the tip holder (10), due to the
dragging of the bucket on the ground to level it.

[0070] Extremely advantageously, the locking be-
tween tip (6) and tip holder (10) is not conditioned by
the simultaneous full conformity of both the tip (6) and the
tip holder (10), allowing faster and more economical
interchange of the various components of the tip group
(1).

[0071] Innovatively, the locking element (22; 23, 23’)
can be inserted into the tip (6) independently of the
presence of the tip holder (10), allowing greater flexibility
of the locking mechanism.

[0072] Extremely advantageously, the bayonet en-
gagement allows the tip (6) and the tip holder (10) to
remain integrally coupled even in the absence of the
locking pin (22), allowing the components of the tip group
(1) to be mounted or replaced with flexibility in the posi-
tioning of the bucket, with less risk of sudden falls of the
components before the insertion of the locking pin (22),
especially when the bucket is in a vertical position, there-
by ensuring greater safety for operators.

[0073] Advantageously, the bayonet engagement al-
lows a distribution of the pressure exerted by the gravita-
tional force along the entire contact surface between the
reliefs (16; 16’) and the lowered or recessed zones (15;
15°), rather than at a single point. This greatly improves
the overall robustness of the tip group (1), making it very
difficult for the tip (6) to disengage from the tip holder (10).
[0074] Advantageously, the use of a connecting pin
(23) and related locking ring (23’) made of steel allows
the operator to work with hot slag.

[0075] Even more advantageously, the use of a con-
necting pin (23) and related locking ring (23’) made of
steel makes it possible to create larger tip groups, being
capable of supporting their weight and ensuring their
solidity.

[0076] Furthermore, the locking pin (22) is sized in
such a way that the intermediate elastic portion is com-
pressed not only during the insertion operation into its
seat, but remains compressed even after insertion is
completed. Such compression greatly reduces the risk
of disengagement of the locking pin (22), for example due
to the impact of the tip (6) with objects or debris while the
earth-moving machine is in operation.

[0077] Advantageously, the transition surface (36) be-
tween the front protrusion (13) defined by the nosepiece
(12) and the body of the tip holder (10) is substantially free
of edges, allowing reinforcement of the nosepiece (12) in
one of the areas most subject to breakage due to the
impact of the tip (6) with objects or debris while the earth-
moving machine is in operation.
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[0078] Finally, the coupling between the tip (6) and the
tip holder (10) gives the tip group (1) an extremely com-
pact and homogeneous design, as if the two elements
formed a single body. This helps prevent soil, debris or
other working materials from entering the tip group (1),
compromising its solidity.

[0079] ltis clear that a person skilled in the art, in order
to meet contingent needs, may make modifications to the
invention described above, all within the scope of protec-
tion as defined by the following claims.

Claims

1. A tip group (1) for earth-moving machines, said tip
group (1) predominantly extending along a longitu-
dinal axis (X) between a front working portion (2) and
a rear portion (4) to be fixed to a bucket of an earth-
moving machine, and comprising:

- a tip (6) defining a pocket (8) open at the rear;
- a tip holder (10) having a nosepiece (12) defin-
ing a front protrusion (13), said nosepiece (12)
suitable for being coupled geometrically to the
pocket (8), so as to create a male-female type
coupling;

characterized in that at least one of the nose-
piece (12) and the inner surface of the pocket (8)
has at least one lowered or recessed zone (15;
15’), said lowered or recessed zone (15; 15)
extending at least partially in an incident direc-
tion with respect to the longitudinal axis (X); and
in that at least the other of the nosepiece (12) or
the inner surface of the pocket (8) has at least
one relief (16; 16’) suitable for engaging said
lowered or recessed zone (15; 15°) so that,
following said engagement, the tip (6) and the
tip holder (10) are integrally coupled.

2. Tip group according to claim 1, wherein the con-
straining reaction generated by the integral coupling
between the tip (6) and the tip holder (10) balances
the effect of the gravitational force acting on the tip
(6), when the tip group (1) is in a vertical position with
respect to the ground.

3. Tip group according to any one of the preceding
claims, wherein the integral coupling between the
tip (6) and the tip holder (10) occurs by axially en-
gaging the tip (6) in the tip holder (10) and then
rotationally moving the tip (6) about the longitudinal
axis (X).

4. Tip group according to any one of the preceding
claims, wherein the integral coupling between the
tip (6) and the tip holder (10) is a bayonet engage-
ment.
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Tip group according to any one of the preceding
claims, wherein both the nosepiece (12) and the
inner surface of the pocket (8) have a lowered or
recessed zone (15; 15’), each of said lowered or
recessed zones (15; 15’) extending at least partially
in an incident direction with respect to the longitudi-
nal axis (X), and both the nosepiece (12) and the
inner surface of the pocket (8) have a relief (16; 16’),
each of said reliefs (16; 16’) being suitable for en-
gaging a respective one of said lowered or recessed
zones (15; 15’).

Tip group according to any one of the preceding
claims, wherein the at least one lowered or recessed
zone (15; 15’) consists of a groove having a much
smaller dimension in the direction parallel to the
longitudinal axis (X) than the dimension in the direc-
tion incident to the longitudinal axis (X).

Tip group according to any one of the preceding
claims, wherein the tip (6) has at least one locking
element hole (18) obtained in a pair of opposite walls
(20, 20’) defining the pocket (8) and suitable for being
engaged by a locking element (22; 23, 23’); and
wherein a locking element seat (24) suitable for
being engaged by said locking element (22; 23,
23’) is obtained in the nosepiece (12), said locking
element seat (24) being at least partially aligned with
said locking element hole (18) when the tip (6) and
the tip holder (10) are integrally coupled.

Tip group according to claim 7, characterized in
that the locking element seat (24) is defined by a
lowered or recessed zone (14) obtained in the sur-
face of the nosepiece (12).

Tip group according to claim 7 or 8, wherein the
locking element hole (18) and the locking element
seat (24) extend along a transverse axis (Y) perpen-
dicular to the longitudinal axis (X).

Tip group according to any one of claims 7 to 9,
wherein the nosepiece (12) and the pocket (8) have
respective upper (26, 26’) and lower (28, 28’) sur-
faces inclined with respect to the longitudinal axis (X)
and converging at the front; and wherein the nose-
piece (12) and the pocket (8) have respective oppo-
site side surfaces (30, 30’, 30”, 30”), at least said
opposite side surfaces (30", 30") of the pocket (8)
being substantially vertical.

Tip group according to claim 10, the locking element
seat (24) and the locking element hole (18) extend-
ing between said opposite side surfaces (30, 30,
30", 30™).

Tip group according to any one of the preceding
claims, characterized in that the pocket (8) ends
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13.

14.

15.

16.

at the front with a substantially hemispherical bottom
(32); and in that the front protrusion (13) defined by
the nosepiece (12) is substantially hemispherical, so
that said front protrusion (13) abuts against said
bottom (32) when the tip (6) and the tip holder (10)
are integrally coupled.

Tip group according to any one of claims 7 to 12,
further comprising a locking key (22), said locking
key (22) predominantly extending along a key axis
(2), and being suitable for engaging the locking ele-
ment seat (24) and the locking element hole (18).

Tip group according to claim 13, wherein the locking
key (22) has an intermediate portion (34) in the
direction perpendicular to the key axis (Z), said inter-
mediate portion (34) being suitable for allowing a
compression insertion of the locking key (22) into the
locking element hole (18) and into the locking ele-
mentseat (24), so as to constrain the locking key (22)
in the direction of the key axis (Z).

Tip group according to any one of claims 13 or 14,
wherein the intermediate portion (34) of the locking
key (22) is made of an elastomeric material, for
example rubber.

Tip group according to any one of claims 7 to 12,
further comprising a connecting pin (23) and related
locking ring (23’), said connecting pin (23) predomi-
nantly extending along a pin axis (P), and being
suitable for engaging the locking element seat (24)
and the locking element hole (18); and said related
locking ring (23’) being suitable for constraining the
connecting pin (23) in the direction of the pin axis (P).
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