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Description

TECHNICAL FIELD

[0001] The present invention concerns a swivel joint
for a work vehicle.

[0002] The present invention finds its preferred, al-
though not exclusive, application in earthmoving ma-
chines such as a scraper. Reference will be made to this
application by way of example below.

BACKGROUND OF THE INVENTION

[0003] Work vehicles tends more and more to be elec-
trified in order to reduce their pollutive emissions due to
internal combustion engine. Therefore, electrical ma-
chines are used for substituting operations usually car-
ried by torque provided by internal combustion engine.
[0004] Clearly, electrical machines use electrical en-
ergy and therefore the need to provide accumulator
means to allow energy accumulation to be used by elec-
tric machines.

[0005] However, the need is felt to improve the effi-
ciency of the overall work vehicle by either reducing the
energy consumption of the electric machines, their di-
mension and the space used in the vehicle or by improv-
ing the capability of this latter to recovery energy.
[0006] An aim of the presentinvention is to satisfy the
above mentioned needs in a cost-effective and optimized
manner.

SUMMARY OF THE INVENTION

[0007] The aforementioned aim is reached by an en-
ergy recovery system and a work vehicle as claimed in
the appended set of claims.

BRIEF DESCRIPTION OF DRAWINGS

[0008] 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:

* Figure 1is a perspective view of a work vehicle com-
prising a recovery system according to the invention;

* Figure 2 is an exploded perspective view of the work
vehicle of Figure 1;

*  Figure 3isacross-sectional view along alongitudinal
plane of a recovery system according to a first em-
bodiment of the invention;

e Figure 4 is a perspective view of the recovery system
according to the invention; and

* Figure5isacross-sectional view along alongitudinal
plane of a recovery system according to a second
embodiment of the invention.
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DETAILED DESCRIPTION OF THE INVENTION

[0009] Figure 1 discloses a work vehicle 1 such as a
scraper comprising a main body 2 and a chassis 4. The
main body 2 may be provided with an operative element
3 such as a boom/bucket and the chassis 4 is movable
on ground via ground engaging means 5 such as tracks.
[0010] As depicted in figures 1 and 2 the main body 2
is carried by the chassis 4 in a movable manner, in par-
ticular rotatably carried about a vertical axis A. The op-
erative system of the vehicle, namely electric system and
hydraulic system are connected between main body 2
and chassis 4 via swivel joint assembly 6.

[0011] Swivel jointassembly 6 comprise afirst element
6’ and a second element rotatably 6" cooperating rotat-
ably one with respect to the other in a fluid tight manner
about the vertical axis A. The first element 6’ and the
second element 6" are fixedly carried to respectively one
and another between the main body 2 and the chassis 4.
[0012] Infigures 3 and 5 it is disclosed an exemplarily
embodiment wherein the first element 6’ is fixedly carried
by the main body 2 and a second element 6” is fixedly
carried by chassis 4.

[0013] In both embodiment the first element 6° com-
prises a coupling portion 6a’ configured to be fixed to the
main body 2 and a plug portion 6b’ extending from the
coupling portion 6a’ along the vertical axis A and having
a cylindric shape.

[0014] The second element 6" comprises a coupling
portion 6a” configured to be fixed to the chassis 4 and a
housing portion 6b” extending from the coupling portion
6a" along the vertical axis A and having a hollow cylindric
shape configured to house therein the plug portion 6b’ in
a rotatably way about axis A in a fluid tight manner.
[0015] The swivel jointassembly 6 is furthermore con-
figured, as known, to define hydraulic passageways 7
and electric passageways 8 configured to allow connec-
tion between hydraulic and electric operative system be-
tween the chassis 4 and the main body 2.

[0016] In particular, the second element 6” is dimen-
sioned to define a space 9 between the plug portion 6ba’
of the first element 6’ and the base portion 6a” of the
second element 6”. For sake of clarity, the space 9 is
delimited radially by the housing portion 6b” of the second
element 6" and axially delimited between the plug portion
6ba’ of the first element 6’ and the base portion 6a” of
the second element 6’ .

[0017] According to the invention, the swivel joint as-
sembly 6 comprises an electric machine 11 operationally
interposed between the first and second elements 6,
6" and advantageously housed within space 9.

[0018] In detail, the electric machine 11 is configured
to generate electrical energy in function of the relative
movement between the first and second elements 6’,
6" in a first operation mode.

[0019] The electric machine 11 can therefore act as a
generator and comprise stator means 11’ and rotor
means 11" respectively carried by one and another be-
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tween the first and the second portions 6’, 6.

[0020] Inboth the disclosed exemplarily embodiments,
the stator means 11’ are carried by the second element
6", namely by housing portion 6b” and the rotor means
11” are carried by the first element 6, i.e. by the plug
portion 6b’.

[0021] The electric machine 11 is then electrically con-
nected via conductive means 12, such as wires, to elec-
trical energy accumulator means (not shown) of the ve-
hicle such as batteries.

[0022] Inthe second embodimentof figure 5, the swivel
joint assembly 6 further comprise reduction means 13
housed within space 9 and operatively interposed be-
tween the first or second element 6’, 6" and the electric
machine 11 and configured to vary, i.e. multiply or reduce,
the relative speed between the firstand second elements
6’,6".

[0023] Inthe disclosed exemplarily embodiment of fig-
ure 5, the reduction means 13 are interposed by plug
portion 6b’ of the first element 6’ and the rotor means 11’
of the electric machine 11.

[0024] In particular, even if not shown and detalil, re-
duction means 13 comprises at least one gearing, such
as a planetary gearing, configured to increase the speed
between the one of the first/second elements 6°, 6" and
the electric machine 11.

[0025] Advantageously, the mainbody 2 is moved with
respect to the chassis 4 via actuator means 15, in par-
ticular hydraulic actuator means. Such electric actuator
means 15 may comprise a hydraulic machine 15’ and a
rack 15" respectively carried by one and another be-
tween the main body 2 and the chassis 4. In the disclosed
embodiment, the hydraulic machine 15’ is fixedly carried
by the main body 2 and the rack 15" is realized fixedly to
the chassis 4.

[0026] In particular, the hydraulic machine 15’ may ro-
tate along rack 15" about a vertical axis A, i.e. coaxially
to the rotation axis of the swivel joint assembly 6. Accord-
ingly, the hydraulic machine 15’ and the swivel joint as-
sembly 6 are advantageously housed in a seat 16 dimen-
sioned to allow the rotation of the actuator means 15
about the swivel joint assembly 6.

[0027] The seat 16 is moreover configured to define
the aforementioned rack 15" that may comprise teeth
configured to cooperate with a gear carried by output
shaft of the hydraulic machine 15’.

[0028] In detail, the electric machine 11 may be further
configured to assist the hydraulic machine 15’ to improve
movement between the first and second elements 6/,
6" in a second operation mode, thereby using electrical
energy in such case.

[0029] Furthermore, it may be possible to provide de-
coupling means such as clutch means or free wheel
means configured to allow the selective connection of
the electric machine 11, in the disclosed embodiment of
rotor 11 to plug portion 6b’, in function of the operation
of the actuators 15 in order to reduce the inertia due to
the presence of electric machine 11 itself.
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[0030] The operation of the embodiment of the inven-
tion as described above is the following.

[0031] Inbothembodiments, the hydraulic machine 15’
is controlled to allow rotation of main body 2 with respect
to chassis 4 by cooperating with rack 15”. In particular,
the hydraulic machine 15’ provides a torque to its output
gear to allow rotation of the main body of rack 15". In
order to allow deceleration, when the correct position is
going to be reached, the electric machine 11 of the swivel
jointassembly 6 generates electrical energy from the free
deceleration movement of main body 2 (due to its inertia)
with respect to chassis 4.

[0032] Inafurther operational mode, the hydraulic ma-
chine 15’ may need a boost to allow quick turn of the
main body 2. In such case the electric machine 11 of the
swivel joint assembly 6 is controlled to use electrical en-
ergy to assist the hydraulic machine 15’.

[0033] In particular, in the embodiment of figure 5, the
presence of reduction means 13 allows to vary the rota-
tional speed of rotor 11" with respect to the speed of the
main body 2 thereby increasing the production of elec-
trical energy or reducing its consumption according to
the above two operational modes.

[0034] In view of the foregoing, the advantages of a
recovery system and a work vehicle according to the in-
vention are apparent.

[0035] Thanks to the proposed swivel joint assembly,
itis possible to integrate an electric machine in the swivel
joint assembly to generate electrical energy for recovery
the energy due to the free deceleration movement be-
tween the main body and the chassis thereby increasing
the overall efficiency of the work vehicle or to substitute
existing actuator means to move the main body with re-
spect to chassis.

[0036] The proposed solution, furthermore, does not
foresees excessive modifications to existing layouts,
therefore can be applied also to existing vehicles with
small modifications.

[0037] Moreover, the presence of the electric machine
in the swivel joint assembly guides the deceleration be-
tween main body and chassis thereby providing a smooth
movement between these latter.

[0038] Otherwise, if provided with actuator means, it
is possible to boost the movement of the main body with
respect to the chassis, thereby providing smaller actua-
tors and therefore further increasing the efficiency of the
work vehicle.

[0039] Itis clear that modifications can be made to the
described recovery system and a work vehicle which do
not extend beyond the scope of protection defined by the
claims.

[0040] For example, the disclosed structure may be
inverted, i.e. with the plug portion fixedly carried by chas-
sis and the housing portion fixedly carried by main body.
[0041] Moreover, different typology of electrical ma-
chines and their fixation may be present. For instance
the electrical machine may be external with respect to
the housing defined by the elements of swivel joint and
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similarly, if present, reduction means may be placed dif-
ferently and realized on any typology.

[0042] Clearly the typology of work vehicle, its shape
and the proposed arrangement of actuators between
main body and chassis may vary.

Claims

1. Swivel joint assembly (6) for a work vehicle (1) com-
prising a main body (2) and a chassis (4) wherein
the main body (2) is rotatably carried by the chassis
(4) about arotation axis (A), the swivel jointassembly
(6) comprising a first element (6’) configured to be
fixed to one between said main body (2) and said
chassis (4) and a second element (6”') configured to
be fixed to the other between said main body (2) and
said chassis (4) and cooperate at sliding with said
first element (6’) about said rotation axis (A), said
swivel joint assembly (6) comprising an electric ma-
chine (11) operatively connected to said first and
second elements (6’, 6").

2. Swivel joint assembly according to claim 1, wherein
said electric machine (11) is configured to generate
electrical energy in function of the relative rotational
displacement between said first and second ele-
ments (6, 6").

3. Swivel joint assembly according to claim 1, wherein
said electric machine (11) is configured to use elec-
trical energy to move relatively one with respect to
the other said first and second elements (6’, 6").

4. Swivel joint assembly according to any of the pre-
ceding claims, wherein said electric machine (11)
comprises a rotor (11”) carried by one between said
first and second elements (6’, 6") and a stator (11’)
carried by the other between said first and second
elements (6’, 6").

5. Swivel joint assembly according to any of the pre-
ceding claims, wherein said first element (6’) com-
prises a base portion (6a’) configured to be fixedly
carried by said one between said main body (2) and
said chassis (4) and a plug portion (6b’) extending
along said rotation axis (A) from said base portion
(6a’) and wherein said second element (6") compris-
es a base portion (6a") configured to be fixedly car-
ried by said other between said main body (2) and
said chassis (4) and a housing portion (6b”) extend-
ing along said rotation axis (A) from said base portion
(6a") and dimensioned to house in sliding and fluid
tight manner said plug portion (6b’), said housing
portion (6b”) defining with said plug portion (6b’) a
space (9), said electric machine (11) being housed
within said space (9).
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10.

1.

12.

13.

14.

Swivel joint assembly according to claim 5, further
comprising conductive means (12) configured to
electrically connect said electric machine (11) to
electric accumulator means of said work vehicle (1).

Swivel joint assembly according to any of the pre-
ceding claims, further comprising reduction means
(13) operatively interposed between said first and
second elements (6’, 6") and said electric machine
(11) and configured to vary the rotation speed pro-
vided to the electric machine (11) with the respect
to relative rotation speed between said first and sec-
ond elements (6’, 6").

Swivel joint assembly according to claims 5 and 7,
wherein said reduction means (13) are housed within
said space (9) .

Swivel joint assembly according to any of the pre-
ceding claims, wherein said first and second ele-
ments (6’, 6”) define electric and hydraulic passage-
ways (7, 8).

Work vehicle (1) comprising a main body (2) and a
chassis (4) movable on ground, said main body (2)
being rotatably carried by said chassis (4) about a
rotation axis (A), said work vehicle (1) comprising
actuator means (15) for displacing said main body
(2) withrespectto said chassis (4) about said rotation
axis (A) and a swivel joint assembly (6) for connect-
ing operative hydraulic and/or electric systems be-
tween said chassis (4) and said main body (2), said
swivel joint assembly (6) being realized according to
any according to the preceding claims.

Work vehicle according to claim 10, wherein said
actuator means (15) comprise a hydraulic machine
(15’) carried by one between said main body (2) and
said chassis (4) and operatively cooperating with a
rack (15”) carried by the other between said main
body (2) and said chassis (4).

Work vehicle according to claim 10, wherein, in use,
said hydraulic machine (15’) moves about said rota-
tion axis (A) about said swivel joint assembly (6).

Work vehicle according to claim 10 or 11, wherein
said actuator means (15) and said swivel joint as-
sembly (6) are both housed in a seat (16) realized
in the other between said main body (2) and said
chassis (4), said seat (16) defining said rack (15").

Work vehicle according to any of claims 9 to 12, fur-
ther comprising decoupling means configured to al-
low the selective connection of said electric machine
(11) to said first and/or second elements (6°, 6") in
function of the operation of said hydraulic machine
(15).
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15. Work vehicle according to any of claims 10 to 13,
wherein said electric machine (11) is configured to
assist the between said first and second elements
(6’,6")in addition to the action of said actuator means
(15). 5
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