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(57) Swivel joint assembly (1) for a work vehicle
provided with a chassis movable on ground and a main
body rotatably carriedby chassis about a vertical axis (A),
the swivel joint assembly (1) comprising a stator portion
(2) configured to be carried by one between the chassis
and themain body anda rotor portion (3) configured to be
carried by the other between the chassis and the main
body, rotor portion (3) beinghoused in a fluid tightmanner
and rotatably free carried about axis (A) by stator portion
(2),
rotor portion (3) comprising at least a pair of input con-
duits (4’, 4’’) fluidly connectable to pump means carried
by other between the chassis and the main body and
stator portion (2) comprising a plurality of output conduits
(5a, 5b, 5c, 5d, 5e, 5f, 5g, 5h, 51, 51) fluidly connectable
to operative elements of work vehicle, wherein swivel
joint assembly (1) comprises valve means (7) carried
transversally to axis (A) by said rotor portion (3) and
configured to regulate the fluid flow between said input
conduits (4’, 4’’) and at least a pair among the plurality of
output conduits (5a, 5b, 5c, 5d, 5e, 5f, 5g, 5h, 51, 51).
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Description

TECHNICAL FIELD

[0001] The present invention concerns a swivel joint
assembly for a work vehicle.
[0002] The present invention finds its preferred,
although not exclusive, application in hydraulic arrange-
ment for work vehicles such as excavators. Reference
will be made to this application by way of example below.

BACKGROUND OF THE INVENTION

[0003] Swivel joint assemblies are widely known and
used as shown in publication EP3546659 A1.
[0004] As known, a swivel joint is used for allowing
hydraulic and/or electric passage between hydraulic/-
electric system of a work vehicle comprising a chassis,
movable on ground, and a main body that is rotatably
carried about the chassis.
[0005] The hydraulic flows within the swivel joint are
regulated by dedicated flow control valves that are car-
ried by the chassis or by the main body, i.e. downstream
or upstreamwith respect to the flow direction, in an upper
position of the swivel joint.
[0006] One of such valves is the anti-drift valve that is
voted to avoid drift of operative cylinders of the work
vehicle, i.e. unwanted movement thereof. Commonly,
such valves are placed on the operative cylinders them-
selves.
[0007] However, it is clear that such flow control valves
reduces the space claim on operative cylinders and
needs dedicated piping to connect this latter to the re-
quired openings on the swivel joint, e.g. for pilot lines.
[0008] Therefore, the need is felt to reduce the overall
complexity and encumbrance of existing hydraulic ar-
rangement comprising known swivel joint assemblies,
while maintaining their functionalities.
[0009] An aim of the present invention is to satisfy the
abovementioned needs in a cost-effective andoptimized
manner.

SUMMARY OF THE INVENTION

[0010] The aforementioned aim is reached by a swivel
joint assembly, a hydraulic arrangement and a work
vehicle as claimed in the appended set of claims.

BRIEF DESCRIPTION OF DRAWINGS

[0011] For a better understanding of the present inven-
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 1 is a lateral schematic view of a swivel joint
assembly according to the invention;

• Figure 2 is a cross-sectional schematic view of the

swivel joint assembly of figure 1 ; and
• Figures 3 and 4 are cross-sectional schematic view

as in Figure 2 with addition of lines indicating fluid
flows in different operational conditions.

DETAILED DESCRIPTION OF THE INVENTION

[0012] The attached figures disclose a swivel joint
assembly 1 for use on a work vehicle (not shown) such
as an earthmovingmachine, e.g. an excavator. The work
vehicle comprises, as known, a chassis movable on
ground, e.g. by crawlers, and a main body carried in a
rotatable manner about a rotational, vertical, axis A with
respect to chassis.
[0013] The work vehicle further comprises a hydraulic
arrangement provided with the aforementioned swivel
joint assembly 1, pumpmeans (not shown) configured to
provide pressurized fluid and actuators configured to
receive the pressurized fluid derived from pump means
to control related utilities of the work vehicles as de-
scribed below.
[0014] In particular, the aforementioned hydraulic ar-
rangement may comprise the following elements for
controlling different utilizes of the work vehicle:

• At least a pair of hydraulic motors (not shown) such
as a left or a right one for controllingmovement of the
work vehicle;

• At least a first and a second actuator cylinder (not
shown), the first actuator cylinder is configured to
control the operation of an operable element such as
a bucket/dozer of the work vehicle and the second
actuator cylinder, as disclosed in EP3546659 A1,
being configured to vary thewidth of the chassis, e.g.
varying the distance between crawlers thereof.

[0015] The swivel joint assembly 1 is configured to
manage fluid flow coming to pump means towards the
aforementioned different utilities.
[0016] In detail, swivel joint assembly 1 comprises a
stator portion 2 carried by one between the chassis or the
main body of the work vehicle and a rotor portion 3
housed within the housing 2 and carried by the other
between the chassis or the main body.
[0017] In detail, in the shown embodiment, the stator
portion 2 comprises a body 2’ that is fixedly carried by
flanges 2’’ to the chassis of the work vehicle and the rotor
portion 3 is fixedly carried by the main body of the work
vehicle.
[0018] The body 2’ houses the rotor portion 3 in a
rotatably free manner along a vertical axis A in a fluid
tight manner, as per se known and not further described
into details.
[0019] In the discloses embodiment, the rotor portion 3
is fluidly connected to pump means via input conduits 4
while the body 2’ of housing 2 if fluidly connected to the
utilities via output conduits 5.
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[0020] In greater detail, the rotor portion 3 defines a
pair of conduits 4’, 4’’ configured to define two different
high pressure fluid inputs towards the output conduits 5.
[0021] Output conduits 5 are a plurality and may be
provided according to the specific typology and number
of utilities of the hydraulic arrangement of the work ve-
hicle.
[0022] In the disclosed embodiment, such output con-
duits 5 comprises:

• A first output conduit 5a for a pilot line, e.g. for
controlling the variation of hydraulic motor displace-
ment;

• A second and a third output conduits 5b, 5c for
controlling the first actuator cylinder;

• A fourth, a fifth, a sixth and a seventh output conduits
5d, 5g, 5h, 5i for controlling the hydraulic motors;

• An eight output conduit 5l towards a drain; and
• A ninth and a tenth conduits 5e, 5f for controlling the

second actuator cylinder.

[0023] In the described embodiment, the first and sec-
ond conduits 4’, 4’’ are fluidly separated one with respect
to the other and are respectively fluidly connected to a
pair of different output conduits. In the disclosed embodi-
ment, such output conduits are the second conduit 5b
and the first conduit 5c.
[0024] According to the invention, the swivel joint as-
sembly 1 comprises valve means 7 carried laterally with
respect to axis A by the rotor portion 3 and configured to
manage the fluid coming from input conduits 4’, 4" to-
wards a pair conduits among the output conduits 5. Such
valvemeans 7 are controlled hydraulically on the base of
an input signal spilled from input conduits 4’, 4’’ them-
selves.
[0025] In detail, the rotor portion 3 defines a housing 6
that houses valve means 7. In particular, housing 6 is
housed transversally, better perpendicularly,with respect
to vertical axis A.
[0026] More preferably, housing 6 can be selectively
fixed, e.g. by threaded elements, to the lateral surface of
the rotor 3, or realized monolithic, i.e. as one body, with
the body 2.
[0027] Advantageously, the valvemeans 7 are an anti-
drift valve and therefore comprises a pair of check valves
8’, 8" fluidly interposed in theflow towards the secondand
third outputs 5b, 5c respectively and a pair of cross-pilot
lines 9’, 9" each configured to allow opening of the
opposite check valve in function of the pressure of fluid
flowing in the respective conduit.
[0028] The operation of the embodiment of the inven-
tion as described above is the following.
[0029] In general, in function of the pressure signal in
the designated output conduit, the valvemeans 7 control
the passage of pressurized fluid from the pair conduits 4’,
4’’ to the selected pair of output conduits 5. Therefore
different designs can be foreseen according to the vehi-
cle specific need.

[0030] In a preferred use described above, as per the
operations disclosed in EP3546659 A1 that is incorpo-
rated by reference, the work vehicle may control the
dozer up or down via sending fluid to one between the
second and third outlets 5b, 5c. In detail, when there is
need to lift dozer up (via first hydraulic actuator), as
shown in figure 3, fluid is sent towards the second outlet
5b passing through first check valve 8’ and allowing via
first cross-pilot line 9’ to allow fluid to return from the third
outlet 5c. Conversely, when there is need to lift dozer
down as shown in figure 4, fluid is sent towards the third
outlet 5c passing through second check valve 8" and
allowing via first cross-pilot line 9’’ to allow fluid to return
from the second outlet 5b.
[0031] In view of the foregoing, the advantages of a
swivel joint assembly 1 and related hydraulic arrange-
ment and work vehicle according to the invention are
apparent.
[0032] Thanks to provision of valve means transver-
sally with respect to the rotor portion, it is possible avoid
waste of space in the neighborhood of the operative
cylinders.
[0033] Furthermore, it is easier to assemble the opera-
tive cylinder, thereby reducing costs.
[0034] Moreover, since valve means are selectively
removable by the rotor portion, it is possible to easily
substitute or change position to the valve means, if
needed.
[0035] Furthermore, since the valvemeansare directly
carried by the rotor portion, the use of hoses is reduced
and consequently the possibilities of damages or it is
avoided the use of protection means for such valves,
thereby further reducing encumbrance and costs.
[0036] In addition to the above, the manufacturing of
the work vehicle is less complex since there is less need
of hoses and their fluid connection to the respective
elements, thereby reducing the manufacturing time
and costs.
[0037] Moreover, in the peculiar use linked to the sys-
temof EP3546659A1, the valvemeans allows to provide
the related functionality without varying the proposed
system but simply substituting and providing the valve
means coupled to the correct outputs outside the lateral
surface of the rotor.
[0038] It is clear that modifications can be made to the
described swivel joint assembly 1 and related hydraulic
arrangement and work vehicle which do not extend be-
yond the scope of protection defined by the claims.
[0039] For example, even if a preferred configuration is
disclosed, clearly the proposed valve means 7 can be
coupled to the rotor portion of the swivel joint to allow
control of other operative system of the vehicle.
[0040] Clearly, different hydraulic topology or typology
of valve means may be used to achieve different opera-
tive profiles.
[0041] Furthermore, as said, different work vehicle
may use the proposed swivel joint assembly that may
have different shapes with respect to the disclosed one.

5

10

15

20

25

30

35

40

45

50

55



4

5 EP 4 517 008 A1 6

Claims

1. Swivel joint assembly (1) for a work vehicle provided
with a chassis movable on ground and a main body
rotatably carried by said chassis about a vertical axis
(A), said swivel joint assembly (1) comprisingastator
portion (2) configured to be carried by one between
the chassis and themain body and a rotor portion (3)
configured to be carried by the other between the
chassis and the main body, said rotor portion (3)
being housed in a fluid tight manner and rotatably
free carried about said axis (A) by said stator portion
(2),
said rotor portion (3) comprising at least a pair of
input conduits (4’, 4’’) fluidly connectable to pump
means carried by said other between the chassis
and the main body and said stator portion (2) com-
prising a plurality of output conduits (5a, 5b, 5c, 5d,
5e, 5f, 5g, 5h, 5i, 5l) fluidly connectable to operative
elements of said work vehicle, wherein said swivel
joint assembly (1) comprises valvemeans (7) carried
by said rotor portion (3) transversally with respect to
said axis (A) and configured to regulate the fluid flow
betweensaid input conduits (4’, 4’’) andat least apair
among said plurality of output conduits (5a, 5b, 5c,
5d, 5e, 5f, 5g, 5h, 5i, 5l).

2. Swivel joint assembly according to claim 1, wherein
said valve means (7) are hydraulic controlled by a
hydraulic pressure signal derived by said input con-
duits (4’, 4’’) themselves.

3. Swivel joint assembly according to claim 1 or 2,
further comprising a housing (6) carried by the rotor
portion (3), said housing (6) housing said valve
means (7).

4. Swivel joint assembly according to claim 3, wherein
saidhousing (6) is fixedly carriedby said rotor portion
(3) in a selectively removable manner.

5. Swivel joint assembly according to claim 3 or 4,
wherein said housing (6) is carried externally from
said rotor portion (3).

6. Swivel joint assembly according to any of the pre-
ceding claims, wherein said hydraulic arrangement
comprises:

• At least one hydraulic motor for controlling
movement of the work vehicle;
• A first and a second actuator cylinder, the first
configured to control the operation of an oper-
able element of thework vehicle and the second
configured to control the width of said chassis,
said output conduits comprising:

o A first output conduit (5a) for a pilot line;

o A second and a third output conduits (5b,
5c) fluidly connectable to said first actuator
cylinder;
o A fourth, a fifth, a sixth and a seventh
output conduits (5d, 5g, 5h, 5i) fluidly con-
nectable to said hydraulic motors;
o An eight output conduit (5l) fluidly con-
nectable towards a drain; and
o A ninth and a tenth conduits (5e, 5f) fluidly
connectable to said second actuator cylin-
der.

7. Swivel joint assembly according to claim 6, wherein
said valve means (7) are fluidly interposed between
said first and second inputs (4’, 4’’) and said second
and third output conduits (5b, 5c).

8. Swivel joint assembly according to claim 7, wherein
said valve means (7) comprises respective check
valves (8’, 8’’) fluidly interposed towards the second
and third outputs (5b, 5c) and a pair of cross-pilot
lines (9’, 9’’) each configured to allow opening of the
opposite check valve (8’, 8’’) in function of the pres-
sure of fluid flowing in the respective conduit.

9. Hydraulic arrangement for awork vehicle comprising
a chassis movable on ground, a main body rotatably
carried about a vertical axis (A) with respect to said
chassis, said hydraulic arrangement comprising
pump means for providing pressurized fluid, at least
a pair of actuator cylinders and at least one hydraulic
motor and a swivel joint assembly (1) according to
any of the preceding claims for distributing said
pressurized fluid coming from said pump means
towards said at least a pair of actuator cylinders
and at least one hydraulic motor.

10. Work vehicle comprising a chassis movable on
ground, a main body rotatably carried about a ver-
tical axis (A) with respect to said chassis and a
hydraulic arrangement according to claim 9.
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