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ELASTOMER-MOUNTED SPLIT RING

TECHNICAL FIELD

[0001] The present invention pertains to a split ring assem-
bly for adjusting the throughput of a fluid of a hydraulic
valve and a hydraulic valve with such a split ring assembly.

TECHNOLOGICAL BACKGROUND

[0002] Hydraulic valves control the volume flow in a
hydraulic system. The control ranges from targeted flow
limitation to complete shut-off

[0003] The valve comprises adjustment elements to regu-
late the flow of the hydraulic fluid. For example, the flow of
hydraulic fluid is regulated by a split ring which regulates
the throughput of hydraulic fluid in a hydraulic ram com-
prising outlets for guiding hydraulic fluid. The split ring is
controlled such that it can regulate the targeted flow passing
the outlets.

[0004] The rapid wear of regulating elements such as split
rings is a problem and can affect the reliability of the valves.
For example, such valves are used in (water) hydraulic
machines, such as boosters. The split ring passes over
pressurized outlets. Each time the split ring passes over the
pressurized outlets it is exposed to high loads. The problem
is characterized by greatly increased wear, up to the total
destruction of the split ring when passing these holes.
[0005] Accordingly, hydraulic valves for adjusting the
throughput of a fluid may still be improved, in particular in
regard of durability.

SUMMARY OF THE INVENTION

[0006] Starting from the prior art, it is an objective to
provide an improved split ring assembly and a hydraulic
valve with such a split ring assembly, which particularly
improves the durability of the hydraulic valve.

[0007] This objective is solved by means of a split ring
assembly and a hydraulic valve with the features of claim 1
or claim 4. Preferred embodiments are set forth in the
present specification, the Figures as well as the dependent
claims.

[0008] Accordingly, a split ring assembly for adjusting the
throughput of a fluid of a hydraulic ram comprising an
elastomeric element being adapted to mount a split ring
around the hydraulic ram, wherein the elastomeric element
is arranged around the outward circumference of the split
ring, wherein the throughput of the fluid is adjustable
depending on the degree to which the throughput of hydrau-
lic fluid is limited by the split ring.

[0009] Further, a hydraulic valve comprising a split ring
assembly and a hydraulic ram is provided, wherein the split
ring assembly is mounted around the hydraulic ram, wherein
the degree of throughput of hydraulic fluid is adjustable
depending on the degree to which the throughput of hydrau-
lic fluid is limited by the split ring.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The present disclosure will be more readily appre-
ciated by reference to the following detailed description
when being considered in connection with the accompany-
ing drawings in which:

[0011] FIG. 1 schematically shows a hydraulic valve with
a split ring assembly according to an embodiment;
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[0012] FIG. 2 schematically shows a hydraulic valve with
a split ring assembly according to another embodiment;
[0013] FIG. 3 schematically shows a hydraulic valve with
a split ring assembly according to a further embodiment.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0014] In the following, the invention will be explained in
more detail with reference to the accompanying figures. In
the Figures, like elements are denoted by identical reference
numerals and repeated description thereof may be omitted in
order to avoid redundancies.

[0015] As shown in FIG. 1 to FIG. 3, a split ring assembly
10 for adjusting the throughput of a fluid of a hydraulic valve
1 comprising an elastomeric element 16 being adapted to
mount a split ring 12 around the hydraulic ram 5 is shown.
The elastomeric element 16 is arranged around the outward
circumference of the split ring 12, wherein the throughput of
the fluid is adjustable depending on the degree to which the
throughput of hydraulic fluid is limited by the split ring 12.
[0016] In other words, the split ring and the outlet are
positioned in such a way to each other that the hydraulic
fluid flow is regulated by regulating the passage between the
split ring 12 and the outlet of the hydraulic ram.

[0017] As shown exemplarily by the arrow in FIG. 1, the
flow or throughput of hydraulic fluid is regulated by moving
the split ring 12 in the longitudinal direction of the hydraulic
ram 5 which regulates the throughput of hydraulic fluid in
the hydraulic ram 5 comprising bores 51 for guiding hydrau-
lic fluid. The split ring 12 is controlled such that it can
regulate the targeted flow passing the bores 51.

[0018] The implementation of the elastomeric element 16
has the effect that the loads on the split ring 12 caused by
passing over the pressurized bores 51 of the hydraulic ram
5 can be absorbed. Specifically, lateral movements or forces
introduced on the split ring 12 and leading to wear and tear
are absorbed by the elastomeric element 16.

[0019] Further, the split ring assembly 10 comprises a
housing 18, wherein the elastomeric element 16 is arranged
between the split ring 12 and the housing 18.

[0020] By this, the elastomeric element is mounted to the
split ring in a secure manner. Further, the housing can be
used for mounting the split ring assembly to a hydraulic
machine in which the hydraulic valve may be implemented.
[0021] According to another aspect and exemplarily
shown in FIG. 1, an hydraulic valve 1 comprising a split ring
assembly 10 and a hydraulic ram 5 is provided, wherein the
split ring assembly 10 is mounted around the hydraulic ram
5, wherein the degree of throughput of hydraulic fluid is
adjustable depending on the degree to which the throughput
of hydraulic fluid is limited by the split ring 12.

[0022] In an example, the split ring assembly 10 is mov-
able and the hydraulic ram 14 is fixed, wherein the split ring
assembly 10 is movable along the longitudinal axis L of the
hydraulic ram 5 in a closing or at least partially closing
position in order to fully close or at least partially close the
flow of the hydraulic fluid or in an open position in order to
enable a maximum throughput of the hydraulic fluid.
[0023] In this example, the split ring assembly 110 is
movably mounted to the hydraulic ram 5 so that it can be
moved along the longitudinal axis L of the hydraulic ram 5.
[0024] Alternatively, the split ring assembly 10 is fixed
and the hydraulic ram 5 is movable along the longitudinal
axis L of the hydraulic ram 5 to position the hydraulic ram
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5 in relation to the split ring assembly 10 in a closing or at
least partially closing position in order to fully close or at
least partially close the throughput of the hydraulic fluid or
in an open position in order to enable a maximum through-
put of the hydraulic fluid. The split ring assembly 1110 may
be fixed via the housing 18 to a hydraulic machine (not
shown).

[0025] In this example, the split ring assembly 10 is
mounted in a fixed manner and the hydraulic ram 5 is
movable through the split ring assembly 10 to position the
outlets in relation to the split ring 12 such that the hydraulic
fluid flow passing the outlets is regulated.

[0026] In other words, the split ring 12 is positioned in
relation to the outlets such that the hydraulic fluid through-
put is limited, partially limited or not limited.

[0027] The split ring assembly 10 comprises the split ring
12 which is mounted by an elastomeric element 16 around
the hydraulic ram 5 of the hydraulic valve 1. By this, lateral
movements or forces introduced on the split ring during
operation and leading to wear and tear are absorbed by the
elastomeric element 16.

[0028] By this, a near wear free split ring assembly can be
provided which improves the durability of the hydraulic
valve 1. This can considerably increase the load cycles for
the hydraulic valve operation. By this, the split ring 12
assembly is able to withstand at least 600.000 load cycles.

[0029] According to an embodiment shown in FIGS. 1 and
2, the hydraulic ram 5 is a pipe through which hydraulic fluid
is guided, wherein the hydraulic ram 5 comprise at least one
outlet, wherein the split ring assembly 10 is positioned over
the outlet such that the throughput of the hydraulic fluid
within the hydraulic ram 5 is adjustable.

[0030] In an example and shown in FIG. 1, the outlet is
configured as multiple bores 51 being transverse in relation
to the longitudinal axis L of the hydraulic ram 5. Preferably,
the hydraulic ram comprise multiple bores 51 which are
arranged circumferentially in the hydraulic ram 5. In this
example, the hydraulic fluid is regulated by positioning the
split ring 12 in the region of the bores 51. For example, if the
split ring 12 is positioned over the bores (not shown), the
bores are covered by the split ring and the valve is shut off.
As shown in FIG. 1, the bores 51 are not covered and the
hydraulic fluid is not limited by the split ring 12. Thus, the
throughput of the hydraulic fluid is not limited at the shown
position.

[0031] Ina further example and shown in FIG. 2, the outlet
is designed as a breakthrough 52 with a triangular shape. In
this embodiment, the throughput of the hydraulic fluid can
be regulated by positioning the split ring 12 along the
longitudinal axis of the hydraulic ram 5 in the region of the
breakthrough 52. The throughput of the hydraulic fluid is
regulated depending on the position of the split ring 12 in
relation to the breakthrough in the longitudinal direction of
the hydraulic ram 5. For example, the triangular shaped
breakthrough 52 can be designed as a pointed triangle
wherein the apex of the triangle is lying in the same plane
as the longitudinal axis L of the hydraulic ram 5. Thus,
depending where the split ring 12 is positioned the through-
put of the hydraulic fluid is regulated. For example, when the
split ring 12 is positioned over the apex of the triangular
shaped breakthrough 52 only a limited throughput of the
hydraulic fluid is passed through the split ring 12. By this,
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the hydraulic fluid can be proportionally regulated in depen-
dence on the position of the split ring 12 over the triangular
shaped breakthrough 52.

[0032] According to a further embodiment shown in FIG.
3, the hydraulic ram is at least partially conically shaped
with outwardly protruding ribs 53, wherein depending on
the position of the split ring assembly 10 in the conically
shaped region the throughput of the hydraulic fluid is
adjustable.

[0033] In an example, the ribs 53 are arranged along the
conically shaped part of the hydraulic ram 5 protruding
outwardly so that the outer diameter of the hydraulic ram 5
is constant and adapted to the diameter of the split ring.
Thus, the hydraulic ram 5 is not a pipe but the hydraulic fluid
is guided through the ribs 53. Thus, the throughput of the
hydraulic fluid being passed through the split ring 12
depends on the position of the split ring 12 within the
conically shaped region of the hydraulic ram 5. For example,
when the split ring 12 is positioned at a position where the
inner diameter of the conically shaped is smallest the
passage for the hydraulic fluid volume passing along the ribs
53 is greatest. Thus, the hydraulic fluid throughput guided
through the split ring 12 is greatest. By this, the hydraulic
fluid can be proportionally regulated in dependence on the
position of the split ring 12 along the conically shaped
region with outwardly protruding ribs 53 of the hydraulic
ram 5.

[0034] In an example, the inner diameter of the split ring
12 and the outer diameter of the hydraulic ram 14 are
adapted to each other so that there is a gap between the
hydraulic ram 14 and the split ring 12 in order to allow
leakage.

[0035] By allowing a controlled leakage between the split
ring 12 and the hydraulic ram 5 being both metal parts the
wear and tear of the split ring 12 is further prevented.
[0036] The hydraulic ram 14 is made of stainless steel,
preferably X90CrMoV18.

[0037] Preferably, the elastomeric element 16 is designed
as a ring.
[0038] According to a first aspect, a split ring assembly for

adjusting the throughput of a fluid of a hydraulic valve
comprising an elastomeric element being adapted to mount
a split ring around a hydraulic ram, wherein the elastomeric
element is arranged around the outward circumference of the
split ring, wherein the throughput of the fluid is adjustable
depending on the degree to which the throughput of hydrau-
lic fluid is limited by the split ring.

[0039] The flow or throughput of hydraulic fluid is regu-
lated by the split ring which regulates the throughput of
hydraulic fluid in a hydraulic ram comprising outlets for
guiding hydraulic fluid. The split ring is controlled such that
it can regulate the targeted flow passing the outlets. The split
ring is not a seal. It is a metal based element which is
limiting the hydraulic flow guided by the hydraulic ram
when positioned in the region of the outlets of the hydraulic
ram.

[0040] The implementation of the elastomeric element has
the effect that the loads on the split ring caused by the
passing over the pressurized outlets of the hydraulic ram can
be absorbed. Specifically, lateral movements or forces intro-
duced on the split ring and leading to wear and tear are
absorbed by the elastomeric element.

[0041] Further, the elastomer-mounted split ring allows
increasing the tolerance range, because higher dimensional
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tolerances are compensated by the elastomeric element
which leads to simplified manufacturing and reduced costs
of the split ring assembly.

[0042] According to an embodiment, the split ring assem-
bly comprises a housing, wherein the elastomeric element is
located between the split ring and the housing.

[0043] By this, the mounting of the elastomeric element is
securely fixed to the split ring. Further, the housing can be
used for mounting the split ring assembly to the hydraulic
machine.

[0044] The split ring and/or the housing is made of a brass
alloy, preferably CuZn37Mn3AI2PbSi, or ceramic. It has
been shown that this metal alloy particularly reduces wear.
[0045] According to another aspect, a hydraulic valve
comprising a split ring assembly and a hydraulic ram is
provided, wherein the split ring assembly is mounted around
the hydraulic ram, wherein the degree of throughput of
hydraulic fluid is adjustable depending on the degree to
which the throughput of hydraulic fluid is limited by the split
ring.

[0046] The split ring assembly comprises a split ring
which is mounted by an elastomeric element around the
hydraulic ram of the hydraulic valve. By this, a near wear
free split ring assembly can be provided which improves the
durability of the hydraulic valve. This can considerably
increase the load cycles. By this, the split ring assembly is
able to withstand at least 600.000 load cycles.

[0047] According to an embodiment, the hydraulic valve
is configured so that the split ring assembly is movable and
the hydraulic ram is fixed, wherein the split ring assembly is
movable along the longitudinal axis of the hydraulic ram in
a closing or at least partially closing position in order to fully
close or at least partially close the throughput of the hydrau-
lic fluid or in an open position in order to enable a maximum
throughput of the hydraulic fluid through the hydraulic
valve.

[0048] In another embodiment, the split ring assembly is
fixed and the hydraulic ram is movable along the longitu-
dinal axis of the hydraulic ram to position the hydraulic ram
in relation to the split ring assembly in a closing or at least
partially closing position in order to fully close or at least
partially close the throughput of the hydraulic fluid or in an
open position in order to enable a maximum throughput of
the hydraulic fluid.

[0049] In this example, the split ring assembly is mounted
in a fixed manner.

[0050] According to an embodiment, the hydraulic ram is
a pipe through which hydraulic fluid is guided, wherein the
hydraulic ram comprise at least one outlet, wherein the split
ring assembly is positioned over the outlet such that the
throughput of the hydraulic fluid within the hydraulic ram is
adjustable.

[0051] In an example, the outlet is a bore being transverse
in relation to the longitudinal axis of the hydraulic ram.
Preferably, the hydraulic ram comprise multiple bores which
are arranged circumferentially in the hydraulic ram. In this
example, the hydraulic fluid is regulated by positioning the
split ring in the region of the outlets. For example, if the split
ring is positioned over the bores, the bores are covered by
the split ring and the valve is shut off.

[0052] According to another embodiment, the outlet is
designed as a breakthrough with a triangular shape.

[0053] According to another embodiment, the hydraulic
ram is at least partially conically shaped with outwardly

Aug. 31, 2023

protruding ribs, wherein depending on the position of the
split ring assembly within the conically shaped region of the
hydraulic ram the throughput of the hydraulic fluid is
adjustable.

[0054] According to embodiment, the inner diameter of
the split ring and the outer diameter of the hydraulic ram are
adapted to each other so that there is a gap between the
hydraulic ram and the split ring in order to allow leakage.
[0055] According to an embodiment, the hydraulic ram is
made of stainless steel, preferably X90CrMoV18.

[0056] According to an embodiment, the hydraulic fluid is
water. The use of the elastomeric element in combination
with the split ring enable an operation with water pressures
of up to 600 bar in water hydraulic machines.

[0057] According to an embodiment, the elastomeric ele-
ment is designed as a ring.

INDUSTRIAL APPLICABILITY

[0058] With reference to FIGS. 1 to 3, a split ring assem-
bly and a hydraulic valve with such a split ring assembly for
adjusting the throughput of a fluid of a hydraulic valve is
suggested. The split ring assembly and the hydraulic valve
as mentioned above are applicable in and in connection with
(water) hydraulic machines, e.g. booster. The suggested split
ring assembly and the hydraulic valve with such a split ring
assembly may replace conventional hydraulic valves for ¢
for adjusting the throughput of a fluid of a hydraulic valve.
[0059] It will be obvious for a person skilled in the art that
these embodiments and items only depict examples of a
plurality of possibilities. Hence, the embodiments shown
here should not be understood to form a limitation of these
features and configurations. Any possible combination and
configuration of the described features can be chosen
according to the scope of the invention.

1. A split ring assembly for adjusting the throughput of a
fluid of a hydraulic valve, comprising an elastomeric ele-
ment being adapted to mount a split ring around a hydraulic
ram, wherein the elastomeric element is arranged around the
outward circumference of the split ring, wherein the
throughput of the fluid is adjustable depending on the degree
to which the throughput of hydraulic fluid is limited by the
split ring.

2. The split ring assembly according to claim 1, further
comprising a housing, wherein the elastomeric element is
arranged between the split ring and the housing.

3. The split ring assembly according to claim 1, wherein
the split ring and/or the housing is made of a brass alloy,
preferably CuZn37Mn3Al12PbSi, or ceramic.

4. An hydraulic valve comprising a split ring assembly
according to claim 1 and a hydraulic ram; wherein the split
ring assembly is mounted around the hydraulic ram; wherein
the degree of throughput of hydraulic fluid is adjustable
depending on the degree to which the throughput of hydrau-
lic fluid is limited by the split ring.

5. The hydraulic valve according to claim 4, wherein the
split ring assembly is movable and the hydraulic ram is
fixed, wherein the split ring assembly is movable along the
longitudinal axis of the hydraulic ram in a closing or at least
partially closing position in order to fully close or at least
partially close the flow of the hydraulic fluid or in an open
position in order to enable a maximum throughput of the
hydraulic fluid through the hydraulic valve, or

wherein the split ring assembly is fixed and the hydraulic

ram is movable along the longitudinal axis of the
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hydraulic ram to position the hydraulic ram in relation
to the split ring assembly in a closing or at least
partially closing position in order to fully close or at
least partially close the flow of the hydraulic fluid or in
an open position in order to enable a maximum
throughput of the hydraulic fluid.

6. The hydraulic valve according to claim 4, wherein the
hydraulic ram is a pipe through which hydraulic fluid is
guided, wherein the hydraulic ram comprise at least one
outlet, wherein the split ring assembly is positioned over the
outlet such that the throughput of the hydraulic fluid within
the hydraulic ram is adjustable.

7. The hydraulic valve according to claim 6, wherein the
outlet is a bore being transverse in relation to the longitu-
dinal axis of the hydraulic ram.

8. The hydraulic valve according to claim 6, wherein the
outlet is designed as a breakthrough with a triangular shape.

9. The hydraulic valve according to claim 4, wherein the
hydraulic ram is at least partially conically shaped with

Aug. 31, 2023

outwardly protruding ribs, wherein depending on the posi-
tion of the split ring assembly in the conically shaped region
the throughput of the hydraulic fluid is adjustable.

10. The hydraulic valve according to claims 4, wherein
the inner diameter of the split ring and the outer diameter of
the hydraulic ram are adapted to each other so that there is
a gap between the hydraulic ram and the split ring in order
to allow leakage.

11. The hydraulic valve according to claims 4, wherein the
hydraulic ram is made of stainless steel.

12. The hydraulic valve according to claims 4, wherein
the hydraulic ram is made of X90CrMoV18.

13. The hydraulic valve according to claims 4, wherein
the hydraulic fluid is water.

14. The hydraulic valve according to claims 1, wherein
the elastomeric element is designed as a ring.
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