EP 4 393 867 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
03.07.2024 Bulletin 2024/27

(21) Application number: 23217792.3

(22) Date of filing: 18.12.2023

(11) EP 4 393 867 A1

EUROPEAN PATENT APPLICATION

(51) International Patent Classification (IPC):
B66F 9/22(2006.0%)

(562) Cooperative Patent Classification (CPC):
B66F 9/22

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FI FR GB
GRHRHUIEISITLILTLULVMC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
KH MA MD TN

(30) Priority: 23.12.2022 1T 202200026805

(71) Applicant: CNH Industrial Italia S.p.A.
10156 Torino (IT)

(72) Inventor: NOTARNICOLA, Giovanni
10156 Turin (IT)

(74) Representative: CNH Industrial IP Department
Leon Claeysstraat 3A
8210 Zedelgem (BE)

(54) TELESCOPIC HANDLER

(57)  Telescopic lift vehicle comprising an arm (B) hy-
draulically operated in elevation by means of

- a one-way hydraulic pump arranged to be rotated by a
prime mover,

- a hydraulic oil accumulation tank (T),

- a damping tank (HST),

- a double-action hydraulic actuator (HA), comprising a
first chamber (HA1), for lifting the arm (B), and a second
chamber (HA2), for lowering the arm, opposite the first,
arranged to be hydraulically powered by

- a hydraulic circuit (HC) comprising

+ a proportional main valve (V) , arranged to assume a
rest position (Vb) in which the hydraulic circuit is isolated
from both the hydraulic pump and the accumulation tank
(T), and a first actuation position (Vc), to connect the
second chamber (HA2) of the hydraulic actuator with the
hydraulic pump (P) and the first chamber (HA1) of the
hydraulic actuator with the buffer tank (T),

+ a first valve (V1) arranged to assume at least one en-
ergized position (VIb), in which it allows bidirectional com-
munication between the hydraulic damping reservoir
(HST) and the first chamber (HA1) of the hydraulic actu-
ator,

+ a second valve (V2) arranged to assume an energized
position (V2b), in which it allows a bidirectional circulation
of the hydraulic oil between the two chambers;

the vehicle comprising processing means (ECU) config-
ured to perform

- a first operating configuration (C1) in which said first
valve (V1) is energized (ON) and said second valve (V2)
is de-energized (OFF) when said main valve (V) is in rest
position (Vb) and the arm is raised,

- a second operating configuration (C2) in which said
second valve (V2) is energized and said first valve (V1)
is de-energized when said main valve (V) is in said first

actuation position (Vc).
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Description

Filed of the invention

[0001] The presentinvention relates to the field of tel-
escopic lift vehicles named "Telescopic handler" or "tel-
ehandler".

State of the art

[0002] Telescopic booms are widely used in the field
of work machines, especially in mining companies, where
the work telescopic boom plays an important role in the
field of material loading operations.

[0003] Telescopicarms are also used in firefighting ve-
hicles for rescuing people.

[0004] Telehandlervehicles are also widely usedinthe
construction sector to allow loads to be lifted even up to
the third or fourth floor of a building, without the need to
install a crane.

[0005] The arm comprises a plurality of interconnected
segments, wherein the first segment is hinged to the
chassis of the work vehicle.

[0006] The vehicle can be used to perform various op-
erations and therefore it is important that the hydraulic
actuation system s suitable to make versatile the vehicle.
[0007] Unless specifically excluded in the detailed de-
scription that follows, what is described in this chapter is
to be considered as an integral part of the detailed de-
scription.

Summary of the invention

[0008] The object of the presentinvention is to simplify
the control of a telescopic arm of a lifting vehicle.
[0009] The basic idea of the present invention is that
of realizing a cushioned lifting condition and a rapid de-
scent condition selected on the basis of predetermined
preconditions. The invention is better described with the
aid of claim 1.

[0010] The dependent claims describe preferred vari-
ants of the invention, forming an integral part of the
present description.

Brief description of the figures

[0011] Further objects and advantages of the present
invention will become clear from the detailed description
that follows of an embodiment of the same (and of its
variants) and from the annexed drawings given for purely
explanatory and non-limiting purposes, in which:

Fig. 1 shows an example of atelescopiclifting vehicle
modified according to the present invention;

Fig. 2 shows an electro-hydraulic circuit object of the
present invention e

Fig.2b shows a detail of the operating configurations
that can be assumed by the valves shown in the cir-
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cuit of Fig. 2.

[0012] The same reference numbers and letters in the
figures identify the same elements or components or
functions.

[0013] It should also be noted that the terms "first",
"second", "third", "superior", "inferior" and the like may
be used herein to distinguish various elements. These
terms do not imply a spatial, sequential, or hierarchical
order for the modified items unless specifically indicated
or inferred from the text.

[0014] The elements and characteristics illustrated in
the various preferred embodiments, including the draw-
ings, can be combined with each other without however
departing from the scope of protection of the present ap-
plication as described below.

Detailed description of preferred embodiments

[0015] Figure 1 shows a telehandler vehicle VEH ob-
ject of the present invention.

[0016] It comprises a telescopic arm B arranged to
raise and lower under the action of an actuator HA, shown
in figure 2.

[0017] A hydraulic pump (not shown)is arranged to be
drivenin rotation by a prime mover (not shown), generally
an internal combustion and preferably a Diesel or Otto
cycle engine.

[0018] The hydraulic pump is also arranged to supply
the actuator HA at leastin the operating conditions where
this is required.

[0019] An electro-hydraulic circuit HC controls the in-
flow and outflow of hydraulic oil to and from the HA hy-
draulic actuator.

[0020] The oil that flows out is generally collected in
an accumulation tank T, from which the same oil is recir-
culated in the hydraulic circuit by the action of the hy-
draulic pump, which is therefore unidirectional. This is
true regardless of the valve V is an open or closed center
directional valve.

[0021] Generally, the accumulation tank is at atmos-
pheric pressure, but it may also be pressurizable.
[0022] The hydraulic actuator is double action, there-
fore it includes two opposing chambers HA1 and HA2
which oppositely fill and empty to allow the lifting and
lowering of the telescopic arm A.

[0023] For convenience, the filling of the first chamber
HA1 is associated with the extraction of the hydraulic
actuator stem. In the same way, only for convenience,
the extraction of the stem SM is associated with the lifting
of the arm A of the vehicle. However, a kinematic con-
figuration may be provided which allows for the boom to
rise in response to the retraction of the hydraulic actuator
stem.

[0024] A proportional main valve V has three positions:

- arest position, represented by a central drawer Vb,
infigure 2, in which the hydraulic circuit HC is isolated
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both from the hydraulic pump and from the accumu-
lation tank T,

- afirstactuation position Va, in which a first chamber,
HA1 of the hydraulic actuator HA is operatively con-
nected with the hydraulic pump P, while the second
chamber HA2 of the hydraulic actuator, opposite the
first chamber, is connected to the accumulation tank
T,

- asecond actuation position Vc, in which the second
chamber HA2 of the hydraulic actuator is operatively
connected to the hydraulic pump (P) while the first
chamber HA1 is connected to the accumulation tank
T.

[0025] Itis worth pointing out that, although the hydrau-
lic pump is not shown in the drawings, the main valve V
has a port designated by the letter P to indicate that such
port is operationally connected with the hydraulic pump.
The same applies to the port connected to the hydraulic
tank T.

[0026] The circuitis also equipped with a damping res-
ervoir HST and a first valve V1 operationally connected
between the first actuator chamber HA1 and the damping
reservoir HST. It is arranged to assume two positions:

- afirst position V1a, rest position, in which it allows
the flow of hydraulic oil only from the hydraulic tank
HST to the first chamber HA1 of the hydraulic actu-
ator and

- asecond position V1b, energized, in which it allows
bidirectional communication between the hydraulic
tank HST and the first chamber HA1 of the hydraulic
actuator.

[0027] Valve V1 as well as the other valves V2 and V3
are summarized in figure 2b, where "x" can assume the
value 1, 2 or 3.

[0028] Figure 2b indicates the first position Vxa and
the second position Vxb. The respective reference signs
are notdirectly showninfigure 2in order notto complicate
their reading.

[0029] Therefore, when the valve V1 is energized, the
bidirectional connection of the chamber HA1 with the
damping reservoir allows to dampen the arm B. This is
particularly useful when the vehicle moves on rough
ground carrying aload. In particular, the damping applied
to the arm prevents the stresses deriving from the rough-
ness of the ground from being abruptly transferred to the
load.

[0030] Thedampingreservoirisa perseknowndevice.
It may include a diaphragm partially filled with air or an-
other compressible fluid, which allows hydraulic pressure
peaks in the circuit to discharge onto the compressible
fluid.

[0031] According to a preferred aspect of the present
invention, the damping tank HST is connected to the first
chamber HA1 of the hydraulic actuator by means of a
check valve, which allows the damping tank to be pres-
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surized to the same pressure as the first chamber HA1
of the hydraulic actuator. This fact allows, regardless of
the condition of the first valve V1, to have the same pres-
surization degree in the two components. Therefore,
when, at the end of the lifting of the arm, the first valve
V1 is energized, the arm remains approximately in the
same position with the advantages described above. On
the contrary, if the reservoir were not pressurized in the
same way as the first chamber HA1, once the first valve
V1 is energized there would be a concrete risk that part
of the hydraulic oil contained in the first chamber would
flow into the damping reservoir with a significant lowering
of the arm and with the risk of damage to property and
people.

[0032] Valve V1, inthe rest condition, allows the circu-
lation of hydraulic oil from the damping reservoir to the
remaining circuit. This fact is very useful when the valve
V is in the position Vc, i.e. in which it causes the arm to
lower and empty the first chamber HA1.

[0033] In fact, under these conditions, both the first
chamber HA1 and the damping reservoir can discharge
the hydraulic oil into the accumulator tank T. This fact
ensures that the damping reservoir is always kept at the
same pressurization level as the first chamber HA1 of
the hydraulic actuator.

[0034] The circuit includes a second valve V2 opera-
tively connected between the two chambers HA1 and
HA2 of the hydraulic actuator HA. It is arranged to as-
sume two positions:

- afirst position V2a, rest position, in which it prevents
any circulation of hydraulic oil between the two ac-
tuator chambers;

- asecond position V2b, energized, in which it allows
a bidirectional circulation of the hydraulic oil between
the two chambers.

[0035] The second valve V2 can be of the proportional
type allowing the regulation of the bidirectional circulation
of the hydraulic oil. In other words, a partial throttling is
realized proportional to the excitation of the valve.
[0036] This second position is particularly useful when
it is desired to lower the arm. In fact, in addition to the
contribution of the hydraulic pump, which is operatively
connected to the second chamber HA2, the first chamber
contributes by sending the hydraulic oil to the first cham-
ber instead of sending it to the accumulation tank T.
[0037] According to a preferred aspect of the present
invention, the hydraulic circuit HC comprises a third valve
V3 operatively connected between the second chamber
HAZ2 of the hydraulic actuator and the accumulation tank
T.

[0038] Itis arranged to assume two positions:

- afirst position V3a, rest position, in which it allows
the circulation of hydraulic oil only from the accumu-
lation tank T to the second chamber and

- asecond position V3b, energized, in which it allows
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the bidirectional circulation of the oil between the
second chamber HA2 of the hydraulic actuator HA
and the accumulation tank.

[0039] The third valve V3, according to an operating
condition, is energized simultaneously with the second
valve V2.

[0040] This fact allows both chambers of the hydraulic
actuator to be connected to each other and to the accu-
mulation tank T. Therefore, arm B is free to move under
the effect of its own weight force.

[0041] This operating condition is particularly useful
since it is possible to associate a tool such as a brush
for cleaning the ground to the end of the arm and the
arm, being free to oscillate, can freely follow the contours
of the ground without the risk of damaging the tool.
[0042] It is worth pointing out that the rest position of
the third valve V3 is also useful when only the valve V2
is energized, since three contributions of hydraulic oil flow
into the second chamber HA2:

- oil coming from the first chamber HA1,
- oil coming from hydraulic pump P,
- oil coming from the accumulation tank T.

[0043] Therefore, the implementation of the third valve
results in synergy with the second valve both when the
latter is in the rest position and in the energized condition.

[0044] The following operating conditions have been
considered up to now:
\Y V1 V2 V3
C1 Vb ON OFF OFF
C2 Ve OFF ON OFF
C3 Vb OFF ON ON

C1: the arm is raised to a fixed height and damped,
C2: the boom is actuated in lowering with the contri-
bution of the hydraulic pump and the recirculation of
hydraulic oil between the chambers of the same hy-
draulic actuator and of the accumulation tank T,

C3: the boom is fully lowered and the two valves V2
and V3 are energized, while the valves V and V1 are
de-energized, allowing the boom to move up and
down freely.

[0045] Itis worth highlighting that the third valve V3 can

- notexist, or

- be replaced by a check valve arranged to allow the
flow of hydraulic oil exclusively from the hydraulic
reservoir to the second chamber HA2 of the hydraulic
actuator,

in this case, this would correspond to the realization of
the operative configuration C2.
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[0046] Conversely, when the third valve is presentand
energized, then condition C3 can occur.

[0047] It is important to highlight that the valves can
assume "positions" considering that they have a mobile
shutter. Each position corresponds to an "operating con-
dition", therefore it is completely indifferent to confuse
the terms "position" and "condition".

[0048] An ECU processing unit is suitably configured
to control the operation of the hydraulic pump and of the
valves V, V1, V2, V3.

[0049] In particular, a man/machine interface, opera-
tionally connected with the processing unit to activate
one of the operating conditions C1 - C3, in relation to the
vehicle’s mission.

[0050] For example, valve V1 can be energized auto-
matically when an arm control lever, usually a joystick,
is fully released, which corresponds to the Vb position of
the V valve.

[0051] For example, with the boom fully lowered,
valves V2 and V3 can be automatically energized when
the boom control lever is fully released, which corre-
sponds to the Vb position of the V valve, and the arm is
raised.

[0052] Conversely, assoon as the joystick control lever
is operated to obtain boom lifting, which corresponds to
the Va position of the V valve, the V1 - V3 valves are
automatically de-energized, returning to the rest condi-
tion.

[0053] For example, when the joystick control lever is
actuated to achieve boom lowering, which corresponds
to the Vc position of the V valve, the second valve V2 is
automatically energized to achieve faster boom lowering.
[0054] The present invention can advantageously be
implemented through a computer program comprising
coding means for carrying out one or more steps of the
method, when this program is executed on a computer.
Therefore, it is understood that the scope of protection
extends to said computer program and also to computer-
readable means comprising a recorded message, said
computer-readable means comprising program coding
means for carrying out one or more steps of the method,
when said program is run on a computer.

[0055] Variants of the non-limiting example described
are possible, without however departing from the scope
of protection of the present invention, including all equiv-
alent embodiments for a person skilled in the art, to the
contents of the claims.

[0056] From the description given above, the person
skilled in the art is capable of realizing the object of the
invention without introducing further constructive details.

Claims

1. Telescopiclift vehicle comprising an arm (B) hydrau-
lically operated in elevation by means of

- a one-way hydraulic pump arranged to be ro-
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tated by a prime mover,

- a hydraulic oil accumulation tank (T),

- a damping tank (HST),

- a double-action hydraulic actuator (HA), com-
prising a first chamber (HA1), for lifting the arm
(B), and a second chamber (HA2), for lowering
the arm, opposite the first, arranged to be hy-
draulically powered by

- a hydraulic circuit (HC) comprising

+ a proportional main valve (V), arranged to
assume a rest position (Vb) in which the hy-
draulic circuit is isolated from both the hy-
draulic pump and the accumulation tank (T),
and afirstactuation position (Vc), to connect
the second chamber (HA2) of the hydraulic
actuator with the hydraulic pump (P) and
the first chamber (HA1) of the hydraulic ac-
tuator with the buffer tank (T),

+ a first valve (V1) arranged to assume at
least one energized position (V1b), in which
it allows bidirectional communication be-
tween the hydraulic damping reservoir
(HST) and the first chamber (HA1) of the
hydraulic actuator,

+ a second valve (V2) arranged to assume
an energized position (V2b), in which it al-
lows a bidirectional circulation of the hy-
draulic oil between the two chambers;

the vehicle comprising processing means (ECU)
configured to perform

- afirstoperating configuration (C1)in which said
first valve (V1) is energized (ON) and said sec-
ond valve (V2) is de-energized (OFF) when said
main valve (V) is in rest position (Vb) and the
arm is raised,

- a second operating configuration (C2) in which
said second valve (V2) is energized and said
first valve (V1) is de-energized when said main
valve (V) is in said first actuation position (Vc).

Vehicle according to claim 1, wherein said hydraulic
circuit (HC) further comprises a check valve (V3a)
arranged to allow the circulation of hydraulic oil only
from the accumulation tank (T) to the second cham-
ber (HA2), in so that the second chamber is simul-
taneously fed by the first chamber, the hydraulic
pump and the accumulation tank.

Vehicle according to claim 2, further comprising a
third valve (V2) arranged to assume two positions:

- a first position (V3a), rest position, in which it
defines said check valve e

- a second position (V3b), energized, in which it
allows the bidirectional circulation of the oil be-
tween the second chamber (HA2) of the hydrau-
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lic actuator (HA) and the accumulation tank,

and wherein said processing means are configured
to keep said third valve de-energized in said first op-
erating condition (C1).

Vehicle according to claim 3, wherein said process-
ing means are configured to realize a third operating
configuration (C3), wherein said second and third
valves are energized and said main valve and first
valve are de-energized, so that the arm can rise and
fall freely.

Vehicle according to any one of the preceding
claims, wherein said main valve (V) is further ar-
ranged to assume a second actuation condition (Va),
to connect the first chamber (HA1) of the hydraulic
actuator with the hydraulic pump (P) and the second
chamber (HA2) of the hydraulic actuator with the ac-
cumulation tank (T) and in which said processing
means are configured to de-energize said first, sec-
ond and third valves when said main valve is in said
second actuation condition (Va).
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