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(54) HANDLING SYSTEM,BOOMFORATELEHANDLER AND TELEHANDLER COMPRISING SUCH

BOOM

(57)  Handling system for a boom (5) of a telehandler
(1) comprising a cylinder (11) and a stem (12) adapted
to slide within the cylinder (11) along a first direction (B);
a lever (13) operatively connected to the stem (12) and
adapted to rotate about a first axis (C) as a result of the
sliding of the stem (12) within the cylinder (11); a locking
element (14) is hinged to the boom (5) and operatively
connected to the lever (13); the locking element (14) is

rotatable between a first angular position, in which it is
adapted to cooperate with a first stop portion of the boom
(5) and to lock the stem (12) in an extended position with
respect to the cylinder (11); and a second angular posi-
tion different than the first angular position, in which it is
adapted to cooperate with a second stop portion of the
boom (5) and to lock the stem (12) in a retracted position
with respect to the cylinder (11).
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Description

TECHNICAL FIELD

[0001] The presentinvention concerns a handling sys-
tem for a boom of a telehandler, and, further, to a boom
for a telehandler and to a telehandler comprising such
boom.

BACKGROUND OF THE INVENTION

[0002] Telehandlers (short for "telescopic handlers")
are widely used both in agriculture and in industry in view
of their great versatility in use.

[0003] Telehandlers generally comprise aframe, atel-
escopic boom articulated on the frame and traction
means adapted to move the frame and the boom with
respect to the ground. In detail, the boom can be fitted
with various operative tools, such as a bucket, pallet forks
or a winch.

[0004] Under some circumstances, such operative
tools are rotatable relative to the boom about an axis
transversal to the boom. Rotation of the operative tools
may be obtained by means of handling system compris-
ing a cylinder, a stem sliding within the cylinder and a
leverage, which is adapted to convert the translation of
the stem into a rotational movement.

[0005] In detail, the stem slides along a predetermined
stroke within the cylinder between a retracted position
and an extended position. However, when the stem is in
the retracted or in the extended position, its position is
not locked with respect to the cylinder. As a result, the
stem might slip beyond the extended position and away
from the cylinder, thereby causing damage to the cylinder
and stem assembly.

[0006] This risk increases when the boom and the op-
erative tool attached thereto are required to handle high
loads, due to the stresses acting on the stem.

[0007] Therefore, the needis feltto obtain an optimized
handling system for a boom of a telehandler, which allows
minimizing the risk of damage to the mechanical parts of
the boom.

[0008] An aim of the presentinvention is to satisfy the
above mentioned needs in a cost effective and optimized
manner.

SUMMARY OF THE INVENTION

[0009] The aforementioned aim is reached by a han-
dling system, as claimed in the appended independent
claims.

[0010] The aforementioned aim is also reached by a
boom for a telehandler and by a telehandler comprising
such boom.

[0011] Preferred embodiments of the invention are re-
alized according to the claims dependent or related to
the above independent claims.
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BRIEF DESCRIPTION OF DRAWINGS

[0012] Forabetter understanding of the presentinven-
tion, a preferred embodiment is described in the follow-
ing, by way of a non-limiting example, with reference to
the attached drawings wherein:

e Figure 1 is a lateral view of a telehandler according
to the present invention comprising a boom and a
handling system attached thereto;

e Figure 2 is a partial perspective view of the boom
and the handling system of figure 1 in an enlarged
scale;

e Figures 3 and 4 are lateral views of a portion of the
boom and the handling system of figures 1 and 2 in
a further enlarged scale in two respective operative
positions;

* Figures 5and 6 are perspective view of a component
of the handling system of Figures 1 to 4; and

e Figure 7 is a partial perspective view of the boom
and the handling system of Figures 1 to 4.

DETAILED DESCRIPTION OF THE INVENTION

[0013] With reference to figure 1, numeral 1 indicates
a telehandler, in particular for industrial or agricultural
applications.

[0014] Telehandler 1 comprises a frame 2 and a plu-
rality of wheels 3 for moving the frame 2 with respect to
the ground. In addition, telehandler 1 is preferably pro-
vided with a driver’s cockpit 4.

[0015] Telehandler 1 further comprises a boom 5,
which is fitted in a movable manner to frame 2. In partic-
ular, boom 5 is a telescopic boom, i.e. extendable or re-
tractable along a direction A. Furthermore, boom 5 may
be rotatable about a vertical axis Z and/or a horizontal
axis Y of telehandler 1 (figure 1).

[0016] In detail, boom 5 comprises a first end 5a, at
which it is articulated on frame 2 and a second end 5b,
which is opposite to first end 5a and adapted to be op-
eratively connected with a not-shown operative tool of
telehandler 1, such as a bucket, pallet forks or a winch.
[0017] In the embodiment shown, boom 5 comprises
a first stretch 50 on the side of first end 5a and a second
stretch 51 on the side of second end 5b. In detail, second
stretch 51 is hinged to first stretch 50 and is rotatable
with respect to first stretch 50 about an axis W transversal
to direction A. In further detail, when second stretch 51
is in the default position illustrated in figure 1, it extends
along a direction J that is transversal to direction A.
[0018] As shown in figure 1, telehandler 1 comprises
a handling system 10, which is arranged at second end
5b. More precisely, handling system 10 is arranged at
second stretch 51.

[0019] Handling system 10 comprises, in turn, a cylin-
der 11, a stem 12 sliding within cylinder 11 along a di-
rection B and a lever 13 operatively connected to stem
12. In detail, cylinder 11 may be a hydraulic or a pneu-
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matic cylinder.

[0020] As shown in figure 7, second stretch 51 is at
least partially hollow and defines a cavity 52. Preferably,
cylinder 11 and stem 12 are completely housed inside
cavity 52. In addition, lever 13 is at least partially housed
inside cavity 52.

[0021] Stem 12 is slidable between an extended posi-
tion and a retracted position with respect to cylinder 11.
In detail, stem 12 comprises a not-shown inner end,
which is arranged inside cylinder 11 and an outer end,
which is opposite to the inner end and is arranged outside
cylinder 11. When stem 12 is in the extended position,
the outer end of stem 12 is placed at a first distance with
respect to cylinder 11 (figure 3); when stem 12 is in the
retracted position, the outer end of stem 12 is placed at
a second distance with respect to cylinder 11 (figure 4).
In detail, the second distance is smaller than the first
distance.

[0022] Lever13isrotatable aboutanaxis Ctransversal
to direction B as a consequence of the movement of stem
12 within cylinder 11 (figures 3 and 4). In other words,
lever 13 is adapted to convert the translation of stem 12
within cylinder 11 into a rotational movement.

[0023] Handling system 10 further comprises a locking
element 14, which is hinged to boom 5 and is operatively
connected to lever 13. Locking element 14 is rotatable
about an axis D, which is parallel to axis C.

[0024] In particular, locking element 14 may be directly
or indirectly operatively connected to lever 13. In other
words, one or more elements may be interposed between
lever 13 and locking element 14 without preventing lever
13 and connecting element 14 from being operatively
connected to each other.

[0025] Furthermore, boom 5 comprises two stop por-
tions 15, 16, which are adapted to limit the rotation of
locking element 14 about axis D.

[0026] Advantageously, locking element 14 is rotata-
ble between a first angular position, in which it is adapted
to cooperate with stop portion 15 and to lock stem 12 in
the extended position (figure 3) and a second angular
position, in which it is adapted to cooperate with stop
portion 16 and to lock stem 12 in the retracted position
(figure 4).

[0027] Since locking element 14 is operatively con-
nected to lever 13 and since lever 13 is adapted to rotate
as a consequence of the movement of stem 12 within
cylinder 11, the rotation of locking element 14 is deter-
mined by the movement of stem 12 within cylinder 11. In
particular, each position of stem 12 within cylinder 11
between the extended and the retracted positions corre-
sponds to an angular position of locking element 14 be-
tween the first and the second angular positions.
[0028] In detail, locking element 14 is adapted to con-
tact stop portion 15 in the first angular position and to
contact stop portion 16 in the second angular position.
In further detail, stop portion 15 is adapted to prevent the
rotation of locking element 14 beyond the first angular
position in the rotational direction oriented from the sec-
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ond angular position to the first angular position. Similar-
ly, stop portion 16 is adapted to prevent the rotation of
locking element 14 beyond the second angular position
in the rotational direction oriented from the first angular
position to the second angular position.

[0029] Preferably, locking element 14 is rotatable be-
tween the first angular position and the second angular
position by an angle of 135° about axis D.

[0030] As shown in figures 3 and 4, handling system
10 further comprises a connecting element 17, which is
operatively connected to lever 13 and to locking element
14. In particular, connecting element 17 is adapted to
transmit to locking element 14 the rotation of lever 13
about axis C.

[0031] Furthermore, as shown in figures 3 and 4, lever
13 comprises a central portion 13a, a first arm 13b and
a second arm 13c. In detail, first and second arms 13b,
13c extend from central portion 13a along two respective
directions F, G transversal to each other. In other words,
lever 13 is substantially V-shaped or boomerang-
shaped.

[0032] More precisely, central portion 13a, first and
second arms 13a, 13b form a single piece. In addition,
first arm 13a and second arm 13b are rounded to each
other.

[0033] Lever 13 is hinged to the outer end of stem 12
at central portion 13a; it is hinged to boom 5 at first arm
13b with ahinge 80 and itis hinged to connecting element
17 at second arm 13c.

[0034] Indetail, hinge 80 is a fixed hinge and comprises
a pin 81 defining axis C. In further detail, pin 81 protrudes
from second stretch 51 and out of cavity 52 parallel to
axis C (figure 2) .

[0035] As shown in figures 3 and 4, the extension of
first arm 13b along direction F is greater than the exten-
sion of second arm 13c along direction G. In addition,
the distance between the point at which central portion
13a is hinged to stem 12 and hinge 80 is greater than
the distance between the point at which central portion
13a is hinged to stem 12 and the point at which second
arm 13c is hinged to connecting element 17.

[0036] In the embodiment shown, proceeding along
first arm 13b along direction F and away from central
portion 13c, the extension of firstarm 13b perpendicularly
to direction F progressively decreases and then progres-
sively increases. On the other hand, proceeding along
second arm 13c along direction G and away from central
portion 13a, the extension of second arm 13c perpendic-
ularly to direction G progressively decreases.

[0037] As shown in detail in figures 5 and 6, locking
element 14 comprises a main portion 20 and two flange
portions 21.

[0038] In detail, main portion 20 comprises a central
portion 20a and two lateral portions 20b, which extend
from central portion 20a at two respective opposite ends
thereof along a direction E of locking element 14. In fur-
ther detail, central portions 20a and lateral portions 20b
are planar and rounded to one another. In addition, lateral
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portions 20b are perpendicular to central portion 20a. In
other words, main portion 20 is U-shaped.

[0039] In particular, when locking element 14 is fitted
to boom 5, direction E and axis D are parallel to each
other.

[0040] Each lateral portion 20b comprises, in turn, an
abutment portion 24, which is adapted to abut against
second stop portion 16 when locking element 14 is in the
second angular position (figures 4 and 7). In detail, each
abutment portion 24 is planar and is arranged at the end
of the respective lateral portion 20b opposite to central
portion 20a.

[0041] Flange portions 21 extend from central portion
20a on the same side of lateral portions 20b and are
interposed between lateral portions 20b along direction
E. In addition, flange portions 21 are spaced from each
other along direction E and are identical to each other.
Preferably, flange portions 21 are arranged symmetrical-
ly with respect to a median plane of main portion 20 along
direction E.

[0042] As shown in figures 3 and 4, main portion 20 is
hinged to boom 5 and flange portions 21 are hinged to
connecting element 17.

[0043] In detail, main portion 20 is formed with two
holes 22 through which locking element 14 is hinged to
boom 5. In further detail, each lateral portion 20b is
formed with a respective hole 22. As illustrated in figures
5 and 6, holes 22 are through and concentric holes.
[0044] Inaddition, eachflange portion 21 is formed with
a respective hole 23, through which locking element 14
is hinged to connecting element 17. As illustrated in fig-
ures 5 and 6, holes 23 are through and concentric holes.
[0045] Furthermore, as shown in figures 3 and 4, con-
necting element 17 is substantially a rod comprising a
firstend 17a and a second end 17b, which are opposite
to each other. In detail, first end 17a is hinged to second
arm 13c of lever 13 and second end 17b is hinged to
flange portions 21 through holes 23.

[0046] As illustrated in figure 7, locking element 14 is
fitted to boom 5 in such a manner that main portion 20
and flange portions 21 face boom 5 and define a seat 55
with respect to second end 5b. More precisely, central
portion 20a faces boom 5 on the side from which lateral
portions 20b and flange portions 21 extend. In addition,
main portion 20 is arranged completely external with re-
spect to cavity 52.

[0047] More precisely, seat 55 is delimited by central
portion 20a on the side from which lateral portions 20b
andflange portions 21 extend. Seat 55is further delimited
by lateral portions 20b on the side of flange portions 21
and second end 5b of boom 5.

[0048] Furthermore, stop portions 15 and 16 can be
variously conformed for the purpose of limiting the rota-
tion of locking element 14 between the first and the sec-
ond angular positions.

[0049] Inthe embodiment shown, stop portion 15 com-
prises hinge 80, which acts as a detent. In detail, the
portion of hinge 80 arranged externally with respect to
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cavity 52 is adapted to act as an abutment for locking
element 14, whenlocking element 14 is in the firstangular
position (figure 3). In further detail, such portion of hinge
80 is adapted to abut against lateral portions 20b of lock-
ing element 14.

[0050] Alternatively orin addition, stop portion 15 com-
prises a portion of end 5b of boom 5. In detail, when
locking element 14 is in the first angular position, locking
element 14 abuts against end 5b. In further detail, flange
portions 21 are adapted to contact end 5b, when locking
element 14 is in the first angular position (figure 3).
[0051] Stop portion 16 comprises a detent53 arranged
at second stretch 51 and extending transversally to di-
rection J towards the outside of second stretch 51. Detent
53 is completely external with respect to cavity 52 and
comprises an abutment portion 54 (figure 3). In detail,
abutment portion 54 is adapted to contact abutment por-
tion 24 of locking element 14 when locking element 14
is in the second angular position (figures 4 and 7) .
[0052] The operation of the locking element 14 accord-
ing to the invention and described as above is the follow-
ing. In particular, the operation will be described starting
from a condition in which locking element 14 is in the first
angular position (figure 3).

[0053] In this condition, stem 12 is in the extended po-
sition and locking element 14 abuts against first stop por-
tion 15. In particular, lateral portions 20b abut against
hinge 80 and/or flange portions 21 abut against a portion
of end 5b.

[0054] Therefore, the rotation of locking element 14
beyond the firstangular position in the rotational direction
oriented from the second angular position to the first an-
gular position is prevented.

[0055] When it is necessary to operate the operative
tools fitted to boom 5, stem 12 moves from the extended
position toward the retracted position and the outer end
of stem 12 moves closer to cylinder 11 along direction
B. Accordingly, lever 13, which is hinged to stem 12 ro-
tates about axis C. In detail, with reference to figure 3,
lever 13 rotates clockwise about axis C.

[0056] As a consequence of the rotation of lever 13
and because of the fact that locking element 14 is oper-
atively connected tolever 13 through connecting element
17, locking element 14 rotates about axis D toward the
second angular position.

[0057] When stem 12 reaches the retracted position,
locking element 14 is in the second angular position. In
this condition, locking element 14 abuts against second
stop portion 16. In detail, abutment portion 24 of locking
element 14 abuts against abutment portion 54 of detent
53 (figures 4 and 7).

[0058] Therefore, the rotation of locking element 14
beyond the second angular position in the rotational di-
rection oriented from the first angular position to the sec-
ond angular position is prevented.

[0059] Inview of the foregoing, the advantages of han-
dling system 10, of boom 5 and telehandler 1 according
to the invention are apparent.
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[0060] In particular, handling system 10 comprises
locking element 14, which is rotatable between the first
angular position, in which it is adapted to lock stem 12in
the extended position and the second angular position,
in which it is adapted to lock stem 12 in the retracted
position.

[0061] Accordingly, the risk of damage to the mechan-
ical parts ofboom 5 is minimized. Infact, since the rotation
of locking element 14 beyond the first angular position in
the rotational direction from the second angular position
to the first angular position is prevented, stem 12 cannot
slip beyond the extended position and away from cylinder
11. The risk of damages is reduced also when boom 5
and the operative tools attached thereto are subjected
to high loads.

[0062] Itis clear that modifications can be made to the
described handling system 10 which do not extend be-
yond the scope of protection defined by the claims.
[0063] For the sake of example, handling system 10
could comprise more than one lever 13 and/or more than
one connecting element 17. In addition, lever 13, con-
necting element 17 and locking element 14 could be dif-
ferently shaped.

Claims

1. Handling system for a boom (5) of a telehandler (1)
comprising:

-acylinder (11) and a stem (12) adapted to slide
within said cylinder (11) along a first direction
(B);

- alever (13) operatively connected to said stem
(12) and adapted to rotate about a first axis (C)
as a result of the sliding of said stem (12) within
said cylinder (11); said first axis (C) being trans-
versal to said first direction (B); and

- a locking element (14), which is hinged to said
boom (5) and is operatively connected to said
lever (13); said locking element (14) being ro-
tatable about a second axis (D) parallel to said
first axis (C);

wherein said locking element (14) is rotatable be-
tween:

- a first angular position, in which it is adapted
to cooperate with a first stop portion (15) of said
boom (5) and to lock said stem (12) in an ex-
tended position with respect to said cylinder
(11); and

- a second angular position different than the
first angular position, in which it is adapted to
cooperate with a second stop portion (16) of said
boom (5) and to lock said stem (12) in a retracted
position with respect to said cylinder (11) .
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2. Handling system according to claim 1, further com-
prising a connecting element (17), which is opera-
tively connected to said lever (13) and said locking
element (14); said connecting element (17) being
adapted to transmit to said locking element (14) the
rotation of said lever (13) about said first axis (C).

3. Handling system according to claim 2, wherein said
lever (13) is hinged to said stem (12), to said boom
(5) and to said connecting element (17).

4. Handling system according to claims 2 or 3, wherein
said locking element (14) comprises:

- a main portion (20) through which it is adapted
to be hinged to said boom (5); and

- at least one flange portion (21) extending from
said main portion (20) and through which it is
hinged to said connecting element (17).

5. Handling system according to claim 4, wherein said
locking element (14) is adapted to be fitted to said
boom (5) in such a manner that said main portion
(20) and said at least one flange portion (21) are
adapted to face said boom (5) and to define a seat
(55) with respect to said boom (5).

6. Handling system according to any one of the fore-
going claims, wherein said locking element (14) is
rotatable between said firstangular position and said
second angular position by an angle of 135° about
second axis (D).

7. Boom for a telehandler (1) comprising:

- afirstend (5a) at which said boom (5) is adapt-
ed to be articulated on said telehandler (1);

- a second end (5b), which is opposite to said
first end (5a) and adapted to be operatively con-
nected with an operative tool of said telehandler
(1); and

- a handling system (10) according to any one
of the foregoing claims; said handling system
(10) being arranged at said second end (5b).

8. Boom according to claim 7, further comprising:

- afirst stop portion (15), against which a locking
element (14) of said handling system (10) is
adapted to abut when said locking element (14)
is in a first angular position; and

- a second stop portion (16), against which said
locking element (14) is adapted to abut when
said locking element (14)is in a second angular
position that is different than the first angular po-
sition.

9. Boom according to claim 8, wherein said first stop
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portion (15) and/or said second stop portion (16) is
adetent (53; 80) or a portion of said second end (5b).

10. Telehandler comprising:

- a frame (2);

- traction means (3) adapted to move said frame
(2) with respect to the ground; and

-aboom (5) according to any one of claims 7 t0 9.
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