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TECHNICALLY SPEAKING

WALVOIL SXF, the innovative
directional valve for front loaders
and other lifting applications.

B Alessandro Cervi
Hydraulics Project Manager Walvoil Spa

alvoil SXP is an innovative di-
rectional valve designed for
front loaders and other lift-
ing applications. The main
feature of new SXP valve is the possibil-
ity to switch autonomously from Series
Circuit to Parallel Circuit whenever the
working conditions make it necessary
and convenient. The patented system
stands out for its ease of use and above
all it guarantees a significant increase
in productivity. Thanks to this new sys-
tem it is possible to overcome the tradi-
tional dichotomy between Series Circuit
valves (which optimize controllability)
and Parallel Circuit valves (which opti-
‘mize load capacity). Walvoil, world lead-
er manufacturer of directional valves for
front loaders market since long time, in
its range has many specific products
based on the two traditional technolo-
gies. The long experience in this appli-
cation sector has led to a deep knowl-
edge of the benefits and weaknesses of
such circuitarchitectures. With the new
SXP system, Walvoil provides for a de-
cisive answer, which combines the posi-
tive features of both systems and solves
the main critical issues. The innovation
is achieved with a simple device, which
can be inserted into valves already ex-
isting in the Walvoil catalog (see Pic. 1),
or included in a dedicated customiza-
tion for the customer’s application.

A “logic element”

and a sequence valve

The system consists of a “logic element”
and a sequence valve, positioned be-

A patented and successful concept

ded the EIMA 2018 Technical

e which
Innovation award, will saon be implemented on customized products for the main OEMs.

For further i

tween the boom section and the buck-
et section. Picture 2 shows an exploded
view of the system presented and Pic. 3
shows a simplified hydraulic diagram of
the SXP system. Picture 4 shows instead
atypical circuit for front loader equipped
with SXP system. Analyzing the oper-
ation of this system: the logic element
in normal position connects the return
of the S Arm (ie series) with the supply
of the Bucket, called P1. At the same
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time the P pressure channel (ie paral-
lel) is closed, as well as the tank connec-
tion through the T-port. In this status,
the valve works as a normal series cir-
cuit. When the pressure on the P chan-
nel reaches the calibration value of the
VS valve (for example when a function
is reaching its stroke end), the logic el-
ement switches to the second working
position, connecting S channel to tank
and the simultaneous opening of the P
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Combining advantages of both Series and Parallel circuits

parallel channel. In this configuration
the valve works as a typical parallel cir-
cuit. Thanks to the sequence valve, there
is no unwanted switching between the
two working positions: in fact, to bring
the logic element back to its neutral posi-
tion (and thus to the series circuit func-
tion), the pressure needs to fall below a
certain value pre-set on the sequence
valve spring. The system aims to solve
real problems in the hydraulic circuits of
loading and lifting machines. In tradi-
tional Series circuits, during the simulta-
neous operation of two functions (typi-
callyarm lifting and bucket movement),
if the cylinders of a function reach their
stroke end, also the cylinders of the other

Pic. 1 - Walvoil
novative
¥ directional valve.
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Pic. 3 - A simplified
hydraulic diagram
of the SXP system.
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Combining advantages of bot

WALVOIL SXP the innovative
directional valve for front loaders
and other lifting applications.

® Alessandro Cervi
Hydraulics Project Manager Walvoil Spa

alvoil SXP is an innovative di-
rectional valve designed for
front loaders and other lift-
ing applications. The main
feature of new SXP valve is the possibil-
ity to switch autonomously from Series
Circuit to Parallel Circuit whenever the
working conditions make it necessary
and convenient. The patented system
stands out for its ease of use and above
all it guarantees a significant increase
in productivity. Thanks to this new sys-
tem it is possible to overcome the tradi-
tional dichotomy between Series Circuit
valves (which optimize controllability)
and Parallel Circuit valves (which opti-
mize load capacity). Walvoil, world lead-
er manufacturer of directional valves for
front loaders market since long time, in
its range has many specific products
based on the two traditional technolo-
gies. The long experience in this appli-
cation sector has led to a deep knowl-
edge of the benefits and weaknesses of
such circuit architectures. With the new
SXP system, Walvoil provides for a de-
cisive answer, which combines the posi-
tive features of both systems and solves
the main critical issues. The innovation
is achieved with a simple device, which
can be inserted into valves already ex-
isting in the Walvoil catalog (see Pic. 1),
or included in a dedicated customiza-
tion for the customer’s application.

A “logic element”

and a sequence valve

The system consists of a “logic element”
and a sequence valve, positioned be-

A patented and successful concept

The patented and successfully tested concept, which was awarded the EIMA 2018 Technical
Innovation award, will soon be implemented on customized products for the main OEMs.
For further information: marketing@walvoil.com

tween the boom section and the buck-
et section. Picture 2 shows an exploded
view of the system presented and Pic. 3
shows a simplified hydraulic diagram of
the SXP system. Picture 4 shows instead
a typical circuit for front loader equipped
with SXP system. Analyzing the oper-
ation of this system: the logic element
in normal position connects the return
of the S Arm (je series) with the supply
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time the P pressure channel (ie paral-
lel) is closed, as well as the tank connec-
tion through the T-port. In this status,
the valve works as a normal series cir-
cuit. When the pressure on the P chan-
nel reaches the calibration value of the
VS valve (for example when a function
is reaching its stroke end), the logic el-
ement switches to the second working
position, connecting S channel to tank
and the simultaneous opening of the P
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h Series and Parallel circuits

Pic. 1 - Walvoil
SXP innovative
directional valve.
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Pic. 3 - A simplified
hydraulic diagram
of the SXP system.

parallel channel. In this configuration
the valve works as a typical parallel cir-
cuit. Thanks to the sequence valve, there
is no unwanted switching between the
two working positions: in fact, to bring O A1B1 A2B2 T
the logic element back to its neutral posi- | : : : . :
tion (and thus to the series circuit func-
tion), the pressure needs to fall belowa i 4o typical

certain value pre-set on the sequence cjrcuit for front
valve spring. The system aims to solve loader equipped
real problems in the hydraulic circuits of ~ With SXP system. ﬁ
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TECHNICALLY SPEAKING About Walvoil

Since 2015 Walvoil has been representing the Interpump Group’s Valves Division merging
both the experiences and Walvoil, Hydrocontrol and Galtech brands.

Among the main manufacturers of integrated products, electronics and complete mechatron-
ics systems, Walvoil keeps on projecting the future of motion in close touch with its custom-
ers and its partners from different sectors and markets.

Present in Italy with seven production sites and a well reknown Test Department, that is
the core of all its R&D activities, Walvoil can count also on eight branches in four conti-
nents and a capillary sales network allowing the company to be close to its main markets
worldwide. www.walvoil.com

Pic. 5 - In traditional Series circuits,
during the simultaneous operation
of two functions (typically arm
lifting and bucket movement), if the
cylinders of a function reach their
stroke end, also the cylinders of

the other function stop, creating an
obvious discomfort to the operator.
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function stop, creating an obvious dis-

When the Bucket goes at\e;nd of stroke, the Boom stops as well Boom UP & Bucket DW COmeI't to the operator. ThlS is one Of

“ the main problems afflicting these cir-

“: va.,m_.,__j 250 } " cuits, in addition to the pressure sum-
o ‘ i lamel | LIVELLILLLELL LN L ’ mation of the two functions, which lim-
£ , B Std. Valve with its the maximum load capacity. (pic. 5).
o'n ‘ * «SERIES» Viceversa, a parallel configuration does

: [ 1| . not guarantee a predictable distribution

N 0 of oil flow and makes the simultaneous

o=l | h‘ A In ftverfiesh plase The mi) is redougred movements (pic. 6) hard, if not impos-

time (s) can quickly move both functions sible (pic. 6). In the first phase the oil is
taken from the arm return and both
cylinders can be quickly moved. Both
problems are solved by the Walvoil SXP
2l the ol go6s £ Boor -» High acceleration system, which allows to work in Series
. \ ' configuration until a pressure level is
e N } A reached to signal that the load lifting
\ J limits have been achieved (or the cylin-
E \ 5 itg)xﬂ\lfj_ é"l'_ﬂ‘ der stroke end); in this case, the device
o = circuit switches to parallel configuration, allow-
/ ‘( . ing to continue the operation, without
B P\ e AR S e Bnakel foorer e the operator perceiving any change in
time (s) function) -> very slow Boom the control of the machine. (pic. 7)
Above all, the increase in productivity
of the front loader makes Walvoil SXP’s
Pic. 6 - A parallel configuration does not guarantee a predictable distribution innovation worthwhile. Thanks to the
of oil flow and makes the simultaneous movements (pic. 6) hard skillful use of the Series circuit, that

makes the most out of the pump flow,
bench tests and functional field tests in

When the Bucket goes at the end of stroke, the 'logic element’ Collaboration Wlth international OEMS
switches and the Boom continues its run at nearly constant flow Boom UP & Bucket DW

s 2% have shown a reduction up to 20% of the

» \ o . loading and unloading cycle times com-

B ) J pared to a traditional parallel circuit.

30 = 150 . . e . .
2 L1 2 _ o The higher productivity per time unit
E " J w0 5 Valve with new circuit . .
=2 8 «SXP» and the absence of typical parallel cir-
O 1 e . . . . . .

| s cuit dissipations, also imply considera-

N 0 ble energy savings of the machine. The
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, WL L In the first phase almost all the oil comfort of the operator is also consider-

. 4 . : g = . is recovered from the return of the boom and . .
time (5) we can quickly move both functions ably improved: the simultaneous opera-

tion of bucket movement and arm lift-

Pic. 7 - The Walvoil SXP system allows to work in Series ing is achieved without difficulty, the

configuration until a pressure level is reached to signal that the load movement of the front loader continues
lifting limits have been achieved. smoothly and without alterations. @
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