EP 3 719 316 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
07.10.2020 Bulletin 2020/41

(21) Application number: 20167511.3

(22) Date of filing: 01.04.2020

(11) EP 3719 316 A1

EUROPEAN PATENT APPLICATION

(51) IntClL:

F04B 23/02 (20060
F04B 53/06 (200607

FO04B 23/04 (2006.0%)
FO04B 53/20 (2006.0%)

(84) Designated Contracting States:

ALATBEBG CH CY CZDE DKEE ES FIFR GB
GRHRHUIEISITLILTLULVMC MKMT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

Designated Validation States:
KH MA MD TN

(30) Priority: 05.04.2019 1T 201900005240

(71) Applicant: CNH Industrial Italia S.p.A.

10135 Torino (IT)

(72)

(74)

Inventors:
¢ Arbeithuber, Peter
4484 Kronstorf (AT)
¢ Haider, Franz
4443 Maria Neustift (AT)
¢ Huber, Karl
4100 Ottensheim (AT)

Representative: CNH Industrial IP Department
Patent Department,

Leon Claeysstraat 3A

8210 Zedelgem (BE)

(54)

(57)  Suction and filtering hydraulic arrangement (1)
for feeding hydraulic pumps assemblies (2, 3) of a work
vehicle, comprising at least an auxiliary pump assembly
(2) and at least one hydraulic circuit pump (3), both
pumps (2, 3) comprising an inlet fluidly connected to a
source (4) of oil and a filter module (5) fluidly interposed

HYDRAULIC OIL SUCTION AND FILTERING ARRANGEMENT FOR A WORK VEHICLE

between each of said pumps (2, 3) and said source (4),
this latter being an oil transmission tank of the work ve-
hicle, wherein the arrangement (1) comprises air dis-
charge means (13) configured to accumulate air from
filter module (5) and to allow the suction of such air from
the at least one pump (3).
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Description

TECHNICAL FIELD

[0001] The presentinvention concerns a hydraulic ar-
rangement for a work vehicle, in particular an improved
hydraulic oil suction and filtering arrangement for a work
vehicle.

BACKGROUND OF THE INVENTION

[0002] Work vehicles such as agricultural vehicles or
construction equipment vehicles are provided with a plu-
rality of hydraulic circuits for actuating different utilities
of the vehicle.

[0003] In particular, such plurality of hydraulic circuits
uses a common source of oil which is usually the oil from
oil transmission tank of the vehicle which is therefore
suctioned and filtered before flowing into the aforemen-
tioned hydraulic circuits.

[0004] Making reference to figure 1, it is disclosed a
known prior art suction and filtering hydraulic arrange-
ment 1’ for providing oil to a plurality of utility hydraulic
circuits. Such suction and filtering hydraulic arrangement
1’ is configured to provide filtered oil to an auxiliary pump
assembly 2, i.e. a pump voted to feed an auxiliary de-
vices hydraulic arrangement (not shown) of the vehicle
and a plurality of hydraulic circuits 3’ voted in particular
to managing the hydraulic devices linked to motion of the
vehicle, e.g. a transmission pump 3a’ and a steering
pump 3b’ for feeding respectively a transmission and a
steering hydraulic arrangements (not shown).

[0005] As depicted, auxiliary pump assembly 2’ com-
prises, as known, an auxiliary pump 2’ a carried by a
known charge pump 2b’ and it is provided with a relief
valve 2¢’ for safety reason.

[0006] Both auxiliary pump assembly 2’ and hydraulic
circuits 3’ suck oil from a source 4’ of oil with the hydraulic
interposition of a filter 5° configured to filter oil from im-
purities. Indeed source 4’ of oil is transmission oil tank
and therefore contain impurities due to gearing operation
and/or degradation of oil due to the high temperature of
the transmission during its operation.

[0007] OQil filtered by filter 5’ and suctioned by pumps
assemblies 2, 3’ is then, when passed through the relat-
ed circuit, discharged to respective discharges €', being
each fluidly connected to oil transmission tank.

[0008] It has to be noticed that oil in transmission tank
is, as said before, dirtied and mixed so that an emulsion
of dirty oil is usually present in such tank. Consequently,
it may happen that air passes through filter 5’ and flows
towards pump assemblies 2’ and 3.

[0009] However, motion voted pump assemblies 3’, i.
e. transmission pump and steering pump 3a’, 3b’, are not
deeply influenced by air suction and oil usually returns
to transmission/mechanical elements which operation is
not influenced by presence of air into the oil. Conversely,
auxiliary pump 2a’ is deeply affected by the presence of
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air into oil.

[0010] Moreover, auxiliary pump assembly 2’ is not
used continuously as other pump assembly 3’ and, ac-
cordingly, air tends to accumulate in conduits connecting
auxiliary pump assembly 2’ with filter 5’ during rest op-
eration of auxiliary pump assembly 2’.

[0011] Consequently, by passing into auxiliary pump
assembly 2, such air creates noise problems and may
also lead to other malfunctioning of this latter.

[0012] Therefore, the need is felt to avoid the accumu-
lation of air towards auxiliary pump assembly 2’ of a hy-
draulic oil suction and filtering arrangement 1’ for a work
vehicle.

[0013] An aim of the present invention is to satisfy the
above mentioned needs.

SUMMARY OF THE INVENTION

[0014] The aforementioned aim is reached by a hy-
draulic oil suction and filtering arrangement as claimed
in the appended set of claims.

BRIEF DESCRIPTION OF DRAWINGS

[0015] 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 1is a schematic hydraulic circuit of hydraulic
oil suction and filtering arrangement as known in the
prior art; and

e Figure 2 is a schematic hydraulic circuit of hydraulic
oil suction and filtering arrangement according to the

invention.

DETAILED DESCRIPTION OF THE INVENTION

[0016] Figure 2 discloses a hydraulic oil suction and
filtering arrangement 1 for providing oil to a plurality of
utility hydraulic circuits according to the invention.
[0017] Inthe described embodiment, hydraulic oil suc-
tion and filtering arrangement 1 is configured to provide
filtered oil to an auxiliary pump assembly 2, i.e. a pump
voted to feed an auxiliary devices hydraulic arrangement
(not shown) of the vehicle and to a plurality of hydraulic
circuit pumps 3 voted in particular to managing the hy-
draulic devices linked to motion of the vehicle, e.g. a
transmission pump 3a and a steering pump 3b for feeding
respectively a transmission and a steering hydraulic ar-
rangements (not shown).

[0018] According to the exemplarily embodiment, aux-
iliary pump assembly 2 may comprise a proper auxiliary
pump 2a carried by a known charge pump 2b and it is
provided with a security valve 2c¢ for safety reason.
[0019] Both auxiliary pump assembly 2 and hydraulic
circuit pumps 3 suck oil from a source 4 of oil with the
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hydraulic interposition of a filter module 5 configured to
filter oil from impurities. Filter module 5 may of any typol-
ogy and therefore it is not disclosed for sake of brevity.
[0020] In particular, filter module 5 comprises a first
opening 5a fluidly connected to auxiliary pump assembly
2 by a conduit 6, a second opening 5b fluidly connected
to hydraulic circuit pumps 3 by a related conduit 7 and a
third opening 5c fluidly connected to the aforementioned
source 4. More in detail, source 4 is the tank of a trans-
mission of the work vehicle.

[0021] In greater particular, according to the proposed
embodiment, an input of charge pump 2b is fluidly con-
nected to first opening 5 via conduit 6 and an output of
charge pump 2b is fluidly hydraulically via a conduit 9 to
an input of auxiliary pump 2a. Furthermore, charge pump
2b is operatively connected to auxiliary pump 2a via a
mechanical link 8. An output of auxiliary pump 2ais fluidly
connected to discharge 11. Advantageously, discharge
11 is again the tank of the transmission oil.

[0022] Preferably, auxiliary pump 2a is a variable dis-
placement pump and may be controlled electronically or
hydraulically to provide the requested hydraulic load to
auxiliary devices of the work vehicle.

[0023] Security valve 2c preferably comprises a relief
valve having an output fluidly connected to conduit 9 and
an output connected to discharge 11, i.e. oil transmission
tank. Relief valve 11 is configured to allow to connect
conduit 9 to discharge if pressure inside this latter over-
come a preset maximum pressure.

[0024] In the described embodiment, second opening
5b is fluidly connected to hydraulic circuit pumps 3. Each
of such pumps 3a, 3b comprises respectively an inlet
fluidly connected to second opening 5b and an outlet
fluidly connected to discharge 11, i.e. oil transmission
tank.

[0025] In particular, second opening 5b is fluidly con-
nected to a hydraulic junction 12 configured to divide fluid
to the aforementioned inlets of pumps 3a,3b. In particu-
lar, hydraulic junction 12 may be, as the described em-
bodiment, a hydraulic knot.

[0026] According to the invention, hydraulic oil suction
and filtering arrangement 1 comprises air discharge
means 13 configured to allow the accumulation of air into
a dedicated space and to allow its suction by hydraulic
circuits pumps 3 so as to avoid its suction by auxiliary
pump assembly 2.

[0027] Accordingtothe described embodiment, airdis-
charge means 13 comprise a discharge conduit 14 fluidly
connecting filter module 5 and hydraulic junction 12. Fur-
thermore, such discharge conduit 14 is fluidly connected
to an accumulation portion 15 of at least part of conduit
6. In particular, in the described embodiment accumula-
tion portion 15 is realized in conduit 6 and has an extrem-
ity joining the connection between conduits 6 and 7.
[0028] Advantageously accumulation portion 15 is a
top portion of filter module 5, i.e. a portion higher with
respect to first and second openings 5a, 5b which there-
fore is a syphon for air with respect to discharge conduit
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14.

[0029] The operation of the above described suction
and filtering hydraulic arrangement 1 according to the
invention is the following.

[0030] Standard operation of the arrangement 1 in-
cludes a substantial continuous suction of oil from pumps
3 while auxiliary pump assembly 2 operates discontinu-
ously. Accordingly, air which comes from filter module 5
tends to accumulate into accumulation portion 15 due to
its upper position with respect to remaining portion of
conduits 6, 7.

[0031] Accordingly, since operation of pumps 3 is al-
most continuous, any air accumulation due to inoperative
status of auxiliary pump assembly is sucked directly by
pumps 3 which are substantially unaffected by air.
[0032] When auxiliary pump assembly 2 is operative,
air cannot accumulate into filter module 5 and therefore
the sucked oil is almost of good quality for the operation
of auxiliary pump assembly 2.

[0033] In view of the foregoing, the advantages of a
suction and filtering hydraulic arrangement 1 according
to the invention are apparent.

[0034] The air discharge means 13 allows to accumu-
late deliberately airinto azone by which air can be sucked
by pumps 3 thereby avoiding its suction from auxiliary
pump assembly 2. Accordingly, noise of such assembly
is sensibly reduced.

[0035] Furthermore, the layout of such auxiliary pump
assembly 2 could also be simplified; indeed, without the
great presence of air of prior art arrangements, it is pos-
sible to have a simplified pump assembly 2 i.e. not to use
charge pump 2b (embodiment not shown), thereby in-
creasing economies and having a more compact layout.
[0036] The use of a discharge conduit 14 fluidly con-
nected to an accumulation portion 15 works such as a
syphon, allowing the accumulation of air in a predeter-
mined zone and its suction predominantly by pumps 3.
Such embodiment of air discharge means 13 is economic
and does not need to change the global layout/encum-
brance of arrangement 1.

[0037] Itis clear that modifications can be made to the
described suction and filtering hydraulic arrangement 1
which do not extend beyond the scope of protection de-
fined by the claims.

[0038] Forexample, number or typologies of pump as-
semblies 2, 3 may be varied according to the typology
and power of the work vehicle.

[0039] Furthermore, accumulation portion 15 may be
positioned differently with respect to the described posi-
tion into conduit 6.

[0040] Further, hydraulic junction 12 may be of any ty-
pology or, even, a passive or active controlled valve.

Claims

1.  Work vehicle comprising an oil transmission tank for
a transmission of said vehicle and a suction and fil-
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tering hydraulic arrangement (1) for feeding hydrau-
lic pumps assemblies (2, 3) of a work vehicle,
said arrangement (1) comprising:

- at least an auxiliary pump assembly (2) com-
prising an inlet fluidly connected to a source (4)
of oil,

- atleast one hydraulic circuit pump (3) compris-
ing aninletfluidly connected to a source (4) of oil,
- a filter module (5) fluidly interposed between
said auxiliary pump assembly (2) and said
source (4) and between said at least one hy-
draulic circuit pump (3) and said source (4) ;

wherein said source (4) is the oil transmission tank
of said work vehicle and

wherein said arrangement (1) comprises air dis-
charge means (13) configured to accumulate air from
filter module (5) and to allow the suction of such air
from said at least one hydraulic circuit pump (3).

Arrangement according to claim 1, wherein said air
discharge means (13) comprise a discharge conduit
(14) fluidly connecting said filter module (5) to said
at least one hydraulic circuit pump (3).

Arrangement according to claim 2, wherein said air
discharge means (13) comprise an accumulation
portion (15) configured to trap the air into said filter
module (5), said accumulator portion (15) being flu-
idly connected by said discharge conduit (14) to said
at least one hydraulic circuit pump (3).

Arrangement according to claim 3, wherein said aux-
iliary pump unit (2) is fluidly connected to said filter
module (5) by a conduit (6), said accumulator conduit
portion (15) being part of said filter module (5) and
at least part of said conduit (6).

Arrangement according to claim 2 to 4, wherein said
at least one hydraulic circuit pump (3) comprises at
least two hydraulic circuit pumps (3a, 3b), whose in-
lets are fluidly connected to a hydraulic junction (12)
which is fluidly connected to said filter module (5),
said discharge conduit (14) fluidly connecting said
filter module (5) with said hydraulic junction (12).

Arrangement according to claim 3 to 5, wherein said
filter module (5) comprises a first opening (5a) fluidly
connected to said auxiliary assembly pump (2) and
a second opening (5b) fluidly connected to said at
last one hydraulic circuit pump (3), accumulation por-
tion (15) being placed in a top portion of said filter
module (5) which is higher with respect to said first
and second openings (5a, 5b) so that air is trapped
in such accumulation portion (15) by a syphon effect.

Arrangement according to any of the preceding
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claims, wherein said pump assembly (2) comprises
a charge pump (2b) and an auxiliary pump (2a), said
charge pump (2b) being fluidly and mechanically
connected to said auxiliary pump.

Arrangement according to claim 7, wherein said aux-
iliary pump (2a) is a variable displacement pump.

Arrangement according to claim 7 or 8, wherein said
auxiliary pump assembly (2) comprises a safety
valve (2c) configured to fluidly connect to discharge
said auxiliary pump assembly (2) if a pressure value
of oil in said auxiliary pump assembly (2) reaches a
preset value.
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