
(19) *EP004481200A1*
(11) EP 4 481 200 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
25.12.2024 Bulletin 2024/52

(21) Application number: 23305967.4

(22) Date of filing: 19.06.2023

(51) International Patent Classification (IPC):
F04B 53/16 (2006.01) F04B 53/22 (2006.01)
F04B 53/10 (2006.01)

(52) Cooperative Patent Classification (CPC):
F04B 53/16; F04B 53/10; F04B 53/22

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR

(71) Applicant: WILO SE
44263 Dortmund (DE)

(72) Inventor: HAREL, Xavier
44263 Dortmund (DE)

(74) Representative: Schwöbel, Thilo K. et al
Kutzenberger Wolff & Partner
Waidmarkt 11
50676 Köln (DE)

(54) HYDRAULIC CONNECTION ARRANGEMENT FOR CONNECTING A HYDRAULIC SYSTEM
WITH A PUMP UNIT, WHEREIN THE HYDRAULIC CONNECTION ARRANGEMENT
COMPRISES AT LEAST A WEAR PART AND A VALVE, AND FURTHERMORE COMPRISES A
CONNECTING PART, SYSTEM, METHOD FOR REMOVING AND/OR EXCHANGING A WEAR
PART AND/OR FOR REMOVING AND/OR EXCHANGING AT LEAST PART OF A HYDRAULIC
CONNECTION ARRANGEMENT, USE OF A HYDRAULIC CONNECTION ARRANGEMENT

(57) The invention relates to a hydraulic connection
arrangement for connecting a hydraulic system with a
pump unit, wherein the hydraulic connection arrange-
ment comprises at least wear part and a valve, and
furthermore comprises a connecting part,
wherein the hydraulic connection arrangement com-
prises a first side and a second side, wherein the hy-
draulic connection arrangement is configured to be con-
nected, at its first side, to the pumpunit, and, at its second
side, to the hydraulic system,

wherein the second side of the hydraulic connection
arrangement corresponds to one connection side of
the valve,
characterized in that the wear part, the connecting part
and the valve are connected with each other bymeans of
screw connections to form the hydraulic connection ar-
rangement, wherein the connecting part comprises at
least one union nut, wherein the union nut is used to
connect the connecting part to the wear part.
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Description

[0001] The present invention relates a hydraulic con-
nection arrangement for connecting a hydraulic system
with a pump unit, wherein the hydraulic connection ar-
rangement comprises at least a wear part and a valve,
and furthermore comprises a connecting part, wherein
the hydraulic connection arrangement comprises a first
side anda second side,wherein thehydraulic connection
arrangement is configured to be connected, at its first
side, to the pump unit, and, at its second side, to the
hydraulic system.
[0002] Furthermore, the present invention relates to a
corresponding hydraulic system comprising a plurality of
pump units besides the hydraulic system, wherein each
pump unit is connected, to the hydraulic system, by
means of a respective hydraulic connection arrange-
ment.
[0003] Additionally, the present invention relates to a
method for removing and/or exchanging a wear part
and/or for removing and/or exchanging at least part of
a hydraulic connection arrangement, wherein the hy-
draulic connection arrangement connects a hydraulic
system with a pump unit, wherein the hydraulic connec-
tion arrangement comprises at least the wear part and a
valve, and furthermore comprises a connecting part,
wherein the hydraulic connection arrangement com-
prises a first side and a second side, wherein the hy-
draulic connection arrangement is configured to be con-
nected, at its first side, to the pumpunit, and, at its second
side, to the hydraulic system.
[0004] Furthermore, the present invention relates to
the use of a hydraulic connection arrangement for con-
necting a hydraulic system with a pump unit or use of a
wear part for providing a hydraulic connection arrange-
ment, wherein the hydraulic connection arrangement
comprises at least a wear part and a valve, and further-
more comprises a connecting part, wherein the hydraulic
connection arrangement comprises a first side and a
second side, wherein the hydraulic connection arrange-
ment is configured to be connected, at its first side, to the
pump unit, and, at its second side, to the hydraulic
system.

BACKGROUND OF THE INVENTION

[0005] Hydraulic connection arrangements for con-
necting ahydraulic systemwith a pumpunit are generally
know. Typically, several pump units are connected to-
gether to form a pump system that provides the required
pressure. In particular for water supply, several pump
units are combined to so-called booster pump systems in
order to increase an existing water pressure and also to
provide an adequate water pressure on higher floors.
[0006] The pump units in such pump systems have
usually two hydraulic connection ports, whereby the fluid
is sucked in at a suction port and discharged at a dis-
charge port at a higher pressure. The hydraulic connec-

tion ports are, e.g., formed by a threaded pipe or another
connection means.
[0007] Regarding both the suction ports as well as the
discharge ports, such a pump unit is typically connected
to a hydraulic system (i.e. typically each one of such
pump units is separately connected to the hydraulic
system, and typically to a manifold thereof). In between
each one of the pump units and the hydraulic system (i.e.
typically between the manifold (of the hydraulic system)
and each one of the pump units), a hydraulic connection
arrangement is typically provided for connecting the hy-
draulic system with each one of the pump units.
[0008] Often, such hydraulic connection arrangement
comprise at least a wear part and a valve, wherein the
wear part is required to be completely removed (in order
to be checked) or even replaced either regularly or in
case of sufficient wear. One example of such a wear part
is the use of a non-return valve (or check valve): Such a
non-return valve (or check valve) typically needs to be
checked and/or replaced regularly according to certain
intervals, e.g. time intervals - suchas, e.g., every year - or
usage intervals - such as, e.g., each specific number of
operating hours or volumes (of a medium) pumped - in
order to ensure its good operation.
In conventionally known hydraulic systems, in order to
check or to remove or to replace the wear part, it is often
required to completely remove a part of the hydraulic
system, especially completely remove themanifold, from
the (residual) hydraulic system which requires the hy-
draulic system to be completely shut off and/or isolated
from the water network.

SUMMARY OF THE INVENTION

[0009] An object of the present invention is to provide a
technically simple, effective and cost-effective solution
for connecting a hydraulic system with a pump unit in a
manner such that the drawbacks of the prior art are able
to be avoided as much as possible. Especially, it should
be able to check and/or to remove and/or to replace a
wearpart (beingpart of thehydraulic connectionarrange-
ment) with the hydraulic system being under pressure,
i.e. without the necessity to completely remove a part of
the hydraulic system, especially completely remove the
manifold, and also without the necessity to completely
shut off the hydraulic system and/or isolate it from the
water network. Furthermore, such checking and/or re-
movingand/or replacingof thewearpart shall bepossible
without increased tightness problems and/or leakages
(i.e. due tomisalignment of components). A further object
of the present invention is to provide a corresponding
hydraulic system, a corresponding method for removing
and/or exchanging a wear part and/or for removing an-
d/or exchanging at least part of a hydraulic connection
arrangement, a corresponding use of a hydraulic con-
nection arrangement for connecting a hydraulic system
with a pump unit, and a corresponding use of a wear part
for providing a hydraulic connection arrangement.
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[0010] The object of the present invention is achieved
by a hydraulic connection arrangement for connecting a
hydraulic systemwith a pump unit, wherein the hydraulic
connection arrangement comprises at least a wear part
and a valve, and furthermore comprises a connecting
part, wherein the hydraulic connection arrangement
comprises a first side and a second side, wherein the
hydraulic connection arrangement is configured to be
connected, at its first side, to the pump unit, and, at its
second side, to the hydraulic system,wherein the second
side of the hydraulic connection arrangement corre-
sponds to one connection side of the valve, wherein
the wear part, the connecting part and the valve are
connected with each other by means of screw connec-
tions to form the hydraulic connection arrangement, and
wherein the connecting part comprises a union nut and a
lock nut.
[0011] It is thereby advantageously possible according
to thepresent invention to provide thepossibility to create
an axial distance or space for facilitating the removal
and/or theexchangeof thewearpart and/or for facilitating
the removal and/or exchange of at least part of a hydrau-
lic connection arrangement.
According to the present invention, the connecting part,
having, or comprising, both theunionnut and the locknut,
provides - especially by means of an interaction of a
thread portion with a corresponding internal thread,
e.g. of the valve, or the wear part or the pump unit -
the possibility to easily replace and/or remove and/or
exchange the wear part.
[0012] Compared to other solutions conventionally
known, the use of threaded connections also advanta-
geously realizes benefits, especially with regard to an
increased tightness and the possibility to realize, for a
given interior diameter, smaller outer (or external) dia-
meter, especially of a sliding piece.
[0013] Once the axial distance or space is realized, by
means of loosening the union nut, it is advantageously
possible to comparatively easily and quickly remove
and/or exchange the wear part and/or remove and/or
exchange at least part of the hydraulic connection ar-
rangement - andespeciallywithout having to shutoffall of
the hydraulic system: only the corresponding valve
(being part of or related to the hydraulic connection
arrangement considered or concerned) needs to be
closed in order to hydraulically separate the wear part
and/or the hydraulic connection arrangement towards
the respective and considered pump unit.
[0014] Hence, according to the present invention, the
hydraulic connection arrangement advantageously pro-
vides the possibility to avoid drawbacks associated with
such an exchange and/or a removal of the wear part in
relation tohydraulic systemsconventionally known.Such
drawbacks include, e.g., quality problems related to leak-
age due to the difficulty to center thewear part, especially
in case the wear part corresponds to a non-return valve.
[0015] Especially, the concept of the present invention
is able to be applied to awide variety of different hydraulic

systems, especially hydraulic systems comprising a plur-
ality of pump units besides the hydraulic system,wherein
each pump unit is connected, to the hydraulic system, by
meansof a respectivehydraulic connection arrangement
according to the present invention. In such a setup or
regarding such hydraulic systems, it is especially advan-
tageous to be able to separately interrupt the respective
connection between the hydraulic system and the re-
spective pump unit in order to exchange a wear part
and/or a part of the hydraulic connection arrangement:
Especially, the present invention provides the possibility
to not having to shut off (at an inspection or revision point
in time) all pump units (and corresponding hydraulic
connection arrangements) of such a hydraulic system
but only the one (pump unit and hydraulic connection
arrangement) under revision or inspection; this espe-
cially provides the advantage to be able to continuously
operate such a hydraulic system despite the wear part
(of, e.g., one of the involved hydraulic connection ar-
rangements) being removed and/or exchanged, i.e.
there is the possibility to more easily remove (or replace)
a wear part, e.g. a non-return valve or non-return valve
cartridge, with the booster or (other) pump units still
working. Especially according to the present invention,
this advantage is able to be realized and applied for a
wide variety of different categories of hydraulic systems
and/or pump units involved, e.g. all 6" pump units and/or
regarding pumpunits or hydraulic systems in the rangeof
being able to pump between 2 and 6 cubic meters per
hour and/or to pumpbetween 10 and 16 cubicmeters per
hour.
Especially, it is advantageously possible according to the
present invention to remove the non-return valve (or non-
return valve cartridge) from non-return valve housing
(which is not possible in conventionally known hydraulic
systems as the non-return valve (or the non-return valve
cartridge) has to be broken in order to remove it from the
non-return valve housing.
[0016] A further advantage according to the present
invention, concerns the possibility to use standard ball
valves: Regarding the whole range of different power
specifications, it is advantageously possible to use stan-
dard ball valves, e.g. brass ball valves (or stainless steel
ball valves), hence there is no need, according to the
present invention, to use (typically more costly) special
ball valves, especially ball valvesmadeof stainless steel.
[0017] Still a further advantage is related to the con-
necting part comprising the union nut used to tightly
connect the connecting part (with, e.g., the wear part)
wherein a seal ring is usedat the interfaceof theunionnut
(e.g., towards a first thread of the wear part). Especially
and advantageously, this seal ring corresponds to an
integrated seal ring (orO-ring) and - especially compared
to conventionally known hydraulic systems - it is not
possible anymore to loose this O-ring..
[0018] According to the present invention, it is advan-
tageously possible and preferred that the union nut is
used at the connection of the connecting part to the wear

5

10

15

20

25

30

35

40

45

50

55



4

5 EP 4 481 200 A1 6

part, andwherein the lock nut is used at the connection of
the connecting part to the valve, especially to assure this
connection and its tightness, wherein the first side of the
hydraulic connection arrangement corresponds to one
connection side of the wear part, wherein especially the
hydraulic connection arrangement is formed

-‑ by means of another connection side of the wear
part being connected, using the union nut, with one
connection side of the connecting part, and
-‑ by means of the connecting part being connected,
on its other connection side, with the valve, using the
lock nut and especially using a thread portion, the
thread portion especially being screwed into an in-
ternal thread of the valve.

[0019] It is thereby advantageously possible to realize
and implement the inventive method in a comparatively
simple and efficient manner.
[0020] According to the present invention, it is advan-
tageously furthermore possible and preferred that the
union nut is used at the connection of the connecting part
to the valve, and wherein the lock nut is used at the
connection of the connecting part to the wear part, espe-
cially to assure this connection and its tightness, wherein
the first side of the hydraulic connection arrangement
corresponds to one connection side of the wear part,
wherein especially the hydraulic connection arrange-
ment is formed

-‑ by means of another connection side of the wear
part being connected, using the lock nut and espe-
cially a thread portion, with one connection side of
the connecting part, the thread portion especially
being screwed into an internal thread of the wear
part, and
-‑ by means of the connecting part being connected,
on its other connection side, with the valve, using the
union nut.

[0021] It is thereby advantageously possible to realize
and implement the inventive method in a comparatively
simple and efficient manner; especially, it is advanta-
geously possible to realize the internal thread as part
of the wear part such that only the wear part and the
connecting part need to be specifically configured in
order to implement the present invention.
[0022] According to the present invention, it is further-
more advantageously possible and preferred that the
wear part is connected, at the first side of the hydraulic
connection arrangement towards the pump unit, by
means of a flange connection, especially comprising
two screws.
[0023] It is thereby advantageously possible to realize
and implement the inventive method in a comparatively
simple and efficient manner. Especially, it is advanta-
geously possible that, by means of a flange element as
part of the wear part (or connected to the wear part) a

flange interface or a flange connection towards the pump
unit is able to be realized efficiently.
[0024] According to the present invention, it is further-
moreadvantageously possibleandpreferred that thefirst
side of the hydraulic connection arrangement corre-
sponds to one connection side of the connecting part,
wherein the lock nut and especially a thread portion is
used, at this connection side of the connecting part, for its
connection to the pump unit, especially to assure this
connection and its tightness, the thread portion espe-
cially being screwed into an internal thread of the pump
unit, wherein especially the hydraulic connection ar-
rangement is formed

-‑ by means of using, at the other connection side of
the connecting part, the union nut, with one connec-
tion side of the wear part, and
-‑ bymeans of the wear part, being connected, on its
other connection side, with the valve, especially
using a further union nut.

[0025] It is thereby advantageously possible to realize
and implement the inventive method in a comparatively
simple and efficient manner; especially, it is advanta-
geously possible to realize the internal thread as part
of the pump unit such that only the pump unit and the
connecting part need to be specifically configured in
order to implement the present invention.
[0026] Furthermore, it is advantageously possible and
preferred according to the present invention that the first
side of the hydraulic connection arrangement corre-
sponds to one connection side of the connecting part,
wherein the union nut is used, at this connection side of
the connecting part, for its connection to the pump unit,
wherein especially the hydraulic connection arrange-
ment is formed

-‑ by means of using, at the other connection side of
the connecting part, the lock nut and especially a
thread portion, with one connection side of the wear
part, especially to assure this connection and its
tightness and the thread portion especially being
screwed into an internal thread of the wear part, and
-‑ bymeans of the wear part, being connected, on its
other connection side, with the valve, especially
using a further union nut.

[0027] It is thereby advantageously possible to realize
and implement the inventive method in a comparatively
simple and efficient manner; especially, it is advanta-
geously possible to realize the internal thread as part
of the wear part such that only the wear part and the
connecting part need to be specifically configured in
order to implement the present invention.
[0028] Furthermore, it is advantageously possible and
preferredaccording to thepresent invention that thewear
part corresponds to a check valve or to a filter element
and/or that the valve corresponds to a ball valve.
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[0029] It is thereby advantageously possible to realize
and implement the inventive method in a comparatively
simple and efficient manner.
[0030] Furthermore, the present invention relates to a
hydraulic system comprising a plurality of pump units
besides the hydraulic system, wherein each pump unit
is connected, to the hydraulic system, by means of a
respective hydraulic connection arrangement according
to the present invention.
[0031] Furthermore, the present invention relates to a
method for removing and/or exchanging a wear part
and/or for removing and/or exchanging at least part of
a hydraulic connection arrangement, wherein the hy-
draulic connection arrangement connects a hydraulic
system with a pump unit, wherein the hydraulic connec-
tion arrangement comprises at least the wear part and a
valve, and furthermore comprises a connecting part,

wherein the hydraulic connection arrangement com-
prises a first side and a second side,
wherein the hydraulic connection arrangement is
configured to be connected, at its first side, to the
pump unit, and, at its second side, to the hydraulic
system,
wherein the second side of the hydraulic connection
arrangement corresponds to one connection side of
the valve,
characterized in that the wear part, the connecting
part and the valve are connected with each other by
means of screw connections to form the hydraulic
connection arrangement, wherein the connecting
part comprises a union nut and a lock nut, wherein
the method comprises the following steps:

-‑ in a first step, the connection of the hydraulic
connection arrangement at its first side is loo-
sened or opened and the lock nut is loosened
with regard to a thread portion of the connecting
part,
-‑ in a second step, the thread portion of the
connecting part is rotated, together with the
wear part.
-‑ in a third step, the union nut is loosened or
opened, and the wear part removed and/or ex-
changed.

[0032] Additionally, the present invention relates to the
use of a hydraulic connection arrangement for connect-
ing a hydraulic system with a pump unit or to the use of a
wear part for providing a hydraulic connection arrange-
ment, especially according to the present invention or for
providing an inventive system or for being used in an
inventive method, wherein the hydraulic connection ar-
rangement comprises at least a (or the) wear part and a
valve, and furthermore comprises a connecting part,

wherein the hydraulic connection arrangement com-
prises a first side and a second side, wherein the

hydraulic connection arrangement is configured to
beconnected,at its first side, to thepumpunit, and, at
its second side, to the hydraulic system,
wherein the second side of the hydraulic connection
arrangement corresponds to one connection side of
the valve,
characterized in that the connecting part comprises
at least one union nut and a lock nut, wherein - in an
operative state of the hydraulic connection arrange-
ment - the connecting part is connected to the wear
part,
wherein - in a maintenance state of the hydraulic
connection arrangement - the union nut as well as
the lock nut is loosened such that the wear part is
able to be removed or exchanged while being sepa-
rated from the hydraulic system by means of the
valve being closed.

[0033] These and other characteristics, features and
advantages of the present invention will become appar-
ent from the following detailed description, taken in con-
junction with the accompanying drawings, which illus-
trate, by way of example, the principles of the invention.
The description is given for the sake of example only,
without limiting the scope of the invention. The reference
figures quoted below refer to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

Figure 1 schematically illustrates an exemplary em-
bodiment of the present invention, according to a
perspective view: A hydraulic connection arrange-
ment is shown together with a pump unit, the hy-
draulic connection arrangement being connected to
a hydraulic system.

Figure 2 schematically illustrates an exploded view
of the hydraulic connection arrangement according
to the present invention.

DETAILED DESCRIPTION

[0035] The present invention will be described with
respect to particular embodiments and with reference
to certain drawings, but the invention is not limited thereto
but only by the claims. The drawings described are only
schematic and are non-limiting. In the drawings, the size
of some of the elements may be exaggerated and not
drawn on scale for illustrative purposes.
[0036] Where an indefinite or definite article is used
when referring to a singular noun, e.g. "a", "an", "the", this
includes a plural of that noun unless something else is
specifically stated.
[0037] Furthermore, the terms first, second, third and
the like in the description and in the claims are used for
distinguishing between similar elements and not neces-
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sarily for describing a sequential or chronological order. It
is to be understood that the terms so used are inter-
changeable under appropriate circumstances and that
the embodiments of the invention described herein are
capable of operation in other sequences than described
or illustrated herein.
[0038] In Figure 1, an exemplary embodiment of a
hydraulic connection arrangement 100 is schematically
shown according to a perspective view. The hydraulic
connection arrangement 100 is connected to a pumpunit
300 and to a hydraulic system 200.
The hydraulic connection arrangement 100 comprises a
first side A and a second side B. At its first side A, the
hydraulic connection arrangement 100 is configured to
be connected to the pump unit 300. At its second side B,
the hydraulic connection arrangement 100 in configured
to be connected to the hydraulic system 200. Figure 1
only shows a small portion (such as a pipe end leading to
a manifold) of the hydraulic system 200.
[0039] According to the present invention, the hydrau-
lic connection arrangement 100 comprises at least a
wear part 110 and a valve 130, and furthermore com-
prises a connecting part 120, wherein the wear part 110,
the connecting part 120 and the valve 130 are connected
with each other by means of screw connections to form
the hydraulic connection arrangement 100. The second
side B of the hydraulic connection arrangement 100
corresponds to one connection side of the valve 130,
and the connecting part 120 comprises a union nut 125
and a lock nut 126.
Thus, the hydraulic connection arrangement 100 com-
prises the wear part 110, the connecting part 120 and the
valve 130 such that the wear part 110 (at one of its two
connection sides) is connected to (one of the two con-
nection sides of) the connecting part 120 (using a screw
connection), and the connecting part 120 is in turn con-
nected (at its other connection side and again using a
screw connection) with (one of the two connection sides
of) the valve 130 - i.e. starting from the first side A of the
hydraulic connectionarrangement 100, thewear part 110
comes first and then comes the connecting part 120; and
thereafter the valve 130. This corresponds to the config-
uration of the hydraulic connection arrangement 100
shown in Figure 1; however, another configuration of
the hydraulic connection arrangement 100 (not shown
inFigure1) is possibleaccording to thepresent invention:
according this other configuration of the hydraulic con-
nectionarrangement100 -while thehydraulic connection
arrangement 100 nevertheless comprises the wear part
110, the connecting part 120 and the valve 130 - the
connection part 120 (at one of its two connection sides) is
connected to (one of the two connection sides of) the
wear part 110 (using a screw connection), and the wear
part 110 is in turn connected (at its other connection side
and again using a screw connection) with (one of the two
connection sides of) the valve 130 - i.e. starting from the
first side A of the hydraulic connection arrangement 100,
the connecting part 120 comes first and then comes the

wear part 110; and thereafter the valve 130.
[0040] In Figure 2, schematically showing an exploded
view of an embodiment of the hydraulic connection ar-
rangement 100 according to the present invention, the
parts of the hydraulic connection arrangement 100 - i.e.
the wear part 110, the valve 130, and the connecting part
120 - are represented separately and, thus, are more
clearly visible: In the exemplary embodiment shown, the
wear part 110 comprises a flange element 112 that is
used to tightly connect the first side A of the hydraulic
connection arrangement 100, with the pump unit 300, in
the exemplary embodiment shown, with a flange of the
pump unit 300. The connecting part 120 comprises the
union nut 125: According to the exemplarily represented
embodiment, the union nut 125 is used to tightly connect
the connecting part 120with thewear part 110; according
to theexemplary embodiment shown, this is doneusing a
seal ring125’ between theunionnut 125andafirst thread
115 of the wear part 110. Furthermore, the connecting
part 120 comprises the lock nut 126: According to the
exemplarily represented embodiment, the lock nut 126 is
used to tightly connect the connecting part 120 with the
valve 130; according to the exemplary embodiment
shown, this is done using a further seal ring 126’ between
the lock nut 126 and the valve 130: an external thread,
hereinafter called thread portion 120’, of the connecting
part 120 (shown, in Figure 2, on the left hand side of the
connecting part 120) is first screwed into an internal
thread 136 of the valve 130; this connection is then
secured (and tightened) bymeans of the further seal ring
126’ and the lock nut 126 against the valve 130.
At the other side of the valve 130, realizing the second
side B of the hydraulic connection arrangement 100, the
valve 130 is connected to the hydraulic system200 using
connection techniques known in the art.
[0041] Hence, Figures 1 and2 showanembodiment of
the hydraulic connection arrangement 100 where the
union nut 125 is used at the connection of the connecting
part 120 to the wear part 110, and wherein the lock nut
126 is used at the connection of the connecting part 120
to the valve 130, especially to assure this connection and
its tightness. The first side A of the hydraulic connection
arrangement 100 corresponds to one connection side of
thewearpart 110.Thehydraulic connectionarrangement
100 is formed by means of another connection side (first
thread 115) of the wear part 110 being connected, using
the union nut 125, with one connection side of the con-
necting part 120, and by means of the connecting part
120 being connected, on its other connection side (using
the threadportion 120’), with the valve 130, using the lock
nut 126.
[0042] According to sucha configuration of the hydrau-
lic connection arrangement 100, it is advantageously
possible, according to the present invention, to remove
and/or to exchange the wear part 110 and/or to remove
and/or exchange at least part of the hydraulic connection
arrangement 100, and this despite the fact that the hy-
draulic connection arrangement 100 is fixedly integrated
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between the pump unit 300 (on its first side A) and the
hydraulic system 200 (on its second side B), i.e. the axial
distance between the pump unit 300 and the hydraulic
system 200 (or between the pump unit 300 and the
internal thread 136 of the valve 130) is fixed and cannot
be modified, at least not meaningfully enlarged (in order
tobeable tomoreeasily removeand/orexchangeat least
a part of a hydraulic connection arrangement 100); to the
contrary, it might very well be the case that - in a scenario
where the hydraulic system is under pressure - this axial
distance (between the pump unit 300 and the hydraulic
system 200 or between the pump unit 300 and the inter-
nal thread 136 of the valve 130) might be even reduced
(e.g. due tomechanical stress and corresponding elastic
displacements).
According to the present invention, this is possible by
means of using both the union nut 125 and the lock nut
126 of the connecting part 120: in a first step - after the
connectionof thehydraulic connectionarrangement 100,
at its first side A, is loosened or opened - the lock nut 126
is loosened with regard to the thread portion 120’ of the
connecting part (120); in other words, the lock nut 126 is
moved, on the thread portion 120’, away from the valve
130, thereby providing the possibility to screw (or to
rotate) - in a second step - the thread portion 120’ further
into the internal thread 136 of the valve 130. Such screw-
ing (or rotating) of the thread portion 120’ further into the
internal thread 136 of the valve 130 provides axial space
inorder tobeable to removeand/or toexchangeat least a
part of the hydraulic connection arrangement 100; the
rotation of the thread portion 120’ of the connecting part
120 is preferably (but not necessarily) done together with
the wear part 110. In a third step, the union nut 125 is
loosened or opened, and the wear part 110 is able to be
removed and/or exchanged. In case that the third step is
conducted prior to the second step, the rotation of the
thread portion 120’ of the connecting part 120 is not
necessarily done together with the wear part 110.
[0043] According to the embodiment shown in Figure
2, the wear part 110 is connected, at the first side A of the
hydraulic connection arrangement 100 towards the
pump unit 300, by means of a flange connection, espe-
cially comprising two screws. This is exemplarily shown,
in Figures 1 and 2, by means of the flange element 112
being realized as part of the wear part 110 (or connected
to the wear part 110) and providing a flange interface or
flange connection towards the pump unit 300.
[0044] According to a further preferred embodiment -
that not shown in Figures 1 and 2 - according to the
present invention, the connecting part 120 is somehow
rotated (about a vertical axis) by 180 degrees such that
the locations of the union nut 125 and the lock nut 126 are
exchanged, i.e. the union nut 125 is used at the connec-
tion of the connecting part 120 to the valve 130, and the
lock nut 126 is used at the connection of the connecting
part 120 to the wear part 110, especially to assure this
connection and its tightness. Again (and corresponding
to theembodiment shown inFigures1and2) the first side

A of the hydraulic connection arrangement 100 corre-
sponds to one connection side of the wear part 110, and
especially the hydraulic connection arrangement 100 is
formed by means of another connection side (which
needs to be an internal thread) of the wear part 110 being
connected, using the lock nut 126, with one connection
side of the connecting part 120 - namely with the thread
portion 120’ -, and by means of the connecting part 120
being connected, on its other connection side, with the
valve 130, using the union nut 125 (in this case, the valve
needs to have an external thread instead of the internal
thread 136 as shown in Figure 2).
[0045] According to still a further embodiment - like-
wise not shown in Figures 1 and 2 - according to the
present invention, the first side A of the hydraulic con-
nection arrangement 100 corresponds to one connection
side of the connecting part 120 (namely the side of the
connecting part 120 having the thread portion 120’),
wherein the lock nut 126 is used, at this connection side
of the connecting part 120, for its connection to the pump
unit 300 (in this case, the pump unit 300 needs to provide
an internal thread), especially to assure this connection
and its tightness. According to such an embodiment,
especially, the hydraulic connection arrangement 100
is formed by means of using, at the other connection
side of the connecting part 120, the union nut 125, with
one connection side of the wear part 110 (i.e. the side
corresponding to the first thread 115), and by means of
the wear part 110, being connected, on its other connec-
tion side, with the valve 130, especially using a further
union nut.
[0046] According to still a further embodiment - like-
wise not shown in Figures 1 and 2 - according to the
present invention, the first side A of the hydraulic con-
nection arrangement 100 corresponds to one connection
sideof theconnectingpart 120,wherein theunionnut 125
isused,at this connectionsideof theconnectingpart 120,
for its connection to the pump unit 300 (in this case, the
pump unit 300 needs to provide an external thread in
order to be able to accommodate the union nut 125).
According to such an embodiment, especially the hy-
draulic connection arrangement 100 is formed bymeans
of using, at the other connection side of the connecting
part (120), the lock nut 126, with one connection side of
the wear part 110 (which needs to be an internal thread),
especially toassure this connectionand its tightness, and
by means of the wear part 110, being connected, on its
other connection side, with the valve 130, especially
using a further union nut.
[0047] According to all embodiment of the present
invention - i.e. the one represented in Figures 1 and 2
as well as the ones not represented in Figures 1 and 2 ‑,
the connecting part 120 is arranged such that an axial
distance or an axial space is able to be realized, which
axial distance or axial space is used to be able to remove
and/or to exchange and/or to mount the wear part 110:
This axial distanceor axial space, is able to be realizedby
meansof using the sideof the connectingpart 120having
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the thread portion 120’; after the lock nut 126 (interacting
with this thread portion 120’) having been loosened, it is
possible to rotate (i.e. screw) theconnectingpart 120with
its thread portion 120’ further into an internal thread,
thereby providing the axial distance or space. In order
to use this axial distance or axial space, the connecting
part 120comprises, on its opposingside (i.e. opposite the
thread portion 120’), the union nut 125.
Figure 2 shows the embodiment where, starting from the
first side A of the hydraulic connection arrangement 100
(i.e. at the interface of the pump unit 300), first comes the
wear part 110 which is facing the connecting part 120 by
means of the connection side of the connecting part 120
having the union nut 125; after the connecting part 120
comes the valve 130, wherein these two are connected
using the connection side of the connecting part 120
having the thread portion 120’ and the lock nut 126
and using the internal thread 136 of the valve 130 as
the internal thread providing the possibility to achieve or
realize the axial distance or axial space.
[0048] According to two other mentioned embodi-
ments or configurations of the present invention, an
internal thread analogous to internal thread 136 of the
valve130 (andhaving thesame functionality) is able tobe
implemented as part of the wear part 110: Such a con-
figuration is possible, according to the present invention,
bymeans of two different embodiments or configurations
of the hydraulic connection arrangement 100. According
to one of these embodiments or configurations, the con-
necting part 120 has its two sides inverted (compared to
the representation of Figure 2, i.e. the connecting part
120 is rotated by 180 degrees about a vertical axis, or,
stated differently, the locations of the union nut 125 and
the lock nut 126 are exchanged, and the union nut 125 is
used at the connection of the connecting part 120 to the
valve 130, whereas the lock nut 126 is used at the
connection of the connecting part 120 to the wear part
110with thewear part 110 needs to have, in this case, the
internal thread), according to the other of these embodi-
ments or configurations, the positions of the wear part
110 and the connecting part 120 are exchanged, i.e.
starting from the first side A of the hydraulic connection
arrangement 100 (i.e. at the interface of the pump unit
300), the connecting part 120 comes first (facing, the
pumpunit 300 bymeans of its connection side having the
union nut 125) and the wear part 110 comes second, and
both the connecting part 120 and the wear part 110 are
connected using the connection side of the connecting
part 120 having the lock nut 126 (and the wear part 110
hasacorresponding internal threadanalogous to internal
thread 136 of the valve 130).
In a manner alternative to these two embodiments or
configurations (of the wear part 110 comprising an ana-
logous internal thread) and also alternative to the valve
130 comprising the internal thread 136 (as shown in
Figure 2), it is also possible and preferred according to
the present invention that an internal thread is implemen-
ted at the interface between the connecting part 120 and

the pump unit 300: Such an embodiment or configuration
corresponds - compared to the representation of Figure 2
- to a rotation (by180degreesandabout a vertical axis) of
not only the connecting part 120 alone but to a rotation of
both the connecting part 120 and the wear part 110 (of
course, in case of the wear part 110 having a direction-
ality, e.g. due to a no-return valve or a filter unit, the wear
part 110 needs to be configured such that the required
directionality is preserved), i.e. starting from the first side
Aof the hydraulic connection arrangement 100 (i.e. at the
interface of the pumpunit 300), again the connecting part
120 comes first (using the connection side of the con-
necting part 120 having the lock nut 126 and the pump
unit 300 having a corresponding internal thread analo-
gous to internal thread 136 of the valve 130 shown in
Figure 2) and the wear part 110 comes second, and both
the connecting part 120 and the wear part 110 are con-
nectedbymeansof the connection sideof the connecting
part 120 having the union nut 125.
[0049] Hence, according to all embodiments or config-
urations of the hydraulic connection arrangement 100 of
the present invention, an axial distance or space is ad-
vantageously able to be realized due to the connecting
part 120having the (external) threadportion120’ (and the
locknut 126)andbymeansofan interactionof that thread
portion 120’ with a corresponding internal thread - of
either the valve 130 (shown in Figures 1 and 2), or the
wear part 110 or the pump unit 300 - by means of screw-
ing, or rotating, at least the connecting part 120 further
into the corresponding internal thread after the lock nut
126 having been loosened. Once the axial distance or
space is realized, by means of loosening the union nut
125, it is advantageouslypossible tocomparativelyeasily
and quickly remove and/or exchange the wear part 110
and/or remove and/or exchange at least part of the
hydraulic connection arrangement 100 - and especially
without having to shut off all of the hydraulic system 200:
only the corresponding valve 130 (being related to the
hydraulic connection arrangement 100 considered or
concerned) needs to be closed in order to hydraulically
separate the wear part 110 and/or the hydraulic connec-
tion arrangement 100 towards the respective and con-
sidered pump unit 300.
Hence, regarding all embodiments or configurations of
the hydraulic connection arrangement 100, the inventive
method for removing and/or exchanging the wear part
110 and/or for removing and/or exchanging at least part
of the hydraulic connection arrangement 100 is able to be
applied: the connecting part 120 comprises the union nut
125aswell as the locknut 126and themethod comprises
loosening or opening the connection of the hydraulic
connection arrangement 100 at a location opposite of
the lock nut 126, e.g. at its first side A, and loosening the
lock nut 126 with regard to the thread portion 120’ of the
connecting part 120; furthermore, the thread portion 120’
of the connecting part 120 is rotated further into the
internal thread (of the valve 130 (reference sign 136),
or of the wear part or of the pump unit 300) - especially
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together with the wear part 110 - and the union nut 125 is
loosened or opened, and the wear part 110 removed
and/or exchanged.

Claims

1. Hydraulic connection arrangement (100) for con-
necting a hydraulic system (200) with a pump unit
(300), wherein the hydraulic connection arrange-
ment (100) comprises at least a wear part (110)
and a valve (130), and furthermore comprises a
connecting part (120),

wherein the hydraulic connection arrangement
(100) comprises a first side (A) and a second
side (B), wherein the hydraulic connection ar-
rangement (100) is configured to be connected,
at its first side (A), to the pump unit (300), and, at
its second side (B), to the hydraulic system
(200),
wherein the second side (B) of the hydraulic
connection arrangement (100) corresponds to
one connection side of the valve (130),
characterized in that the wear part (110), the
connecting part (120) and the valve (130) are
connected with each other by means of screw
connections to form the hydraulic connection
arrangement (100),
wherein the connecting part (120) comprises a
union nut (125) and a lock nut (126).

2. Hydraulic connection arrangement (100) according
to claim 1, wherein the union nut (125) is used at the
connection of the connecting part (120) to the wear
part (110), and wherein the lock nut (126) is used at
the connection of the connecting part (120) to the
valve (130), especially to assure this connection and
its tightness,wherein the first side (A)of thehydraulic
connection arrangement (100) corresponds to one
connection side of the wear part (110),
wherein especially the hydraulic connection ar-
rangement (100) is formed

-‑ by means of another connection side of the
wear part (110) being connected, using the un-
ion nut (125), with one connection side of the
connecting part (120),
and
-‑ by means of the connecting part (120) being
connected, on its other connection side, with the
valve (130), using the lock nut (126) and espe-
cially using a thread portion (120’), the thread
portion (120’) especially being screwed into an
internal thread (136) of the valve (130).

3. Hydraulic connection arrangement (100) according
to one of the preceding claims,

wherein the union nut (125) is used at the con-
nection of the connecting part (120) to the valve
(130), and wherein the lock nut (126) is used at
the connection of the connecting part (120) to
the wear part (110), especially to assure this
connection and its tightness, wherein the first
side (A) of the hydraulic connection arrange-
ment (100) corresponds to one connection side
of the wear part (110),
wherein especially the hydraulic connection ar-
rangement (100) is formed

-‑ by means of another connection side of
the wear part (110) being connected, using
the lock nut (126) and especially a thread
portion (120’), with one connection side of
theconnectingpart (120), the threadportion
(120’) especially being screwed into an in-
ternal thread of the wear part (110), and
-‑ by means of the connecting part (120)
being connected, on its other connection
side, with the valve (130), using the union
nut (125).

4. Hydraulic connection arrangement (100) according
to one of the preceding claims,
wherein the wear part (110) is connected, at the first
side (A) of the hydraulic connection arrangement
(100) towards the pump unit (300), by means of a
flange connection, especially comprising two
screws.

5. Hydraulic connection arrangement (100) according
to one of the preceding claims,

wherein the first side (A) of the hydraulic con-
nection arrangement (100) corresponds to one
connection side of the connecting part (120),
wherein the lock nut (126) and especially a
thread portion (120’) is used, at this connection
side of the connecting part (120), for its connec-
tion to the pump unit (300), especially to assure
this connection and its tightness, the thread
portion (120’) especially being screwed into an
internal thread of the pump unit (300),
wherein especially the hydraulic connection ar-
rangement (100) is formed

-‑bymeansofusing, at theother connection
side of the connecting part (120), the union
nut (125), with one connection side of the
wear part (110), and
-‑ by means of the wear part (110), being
connected, on its other connection side,
with the valve (130), especially using a
further union nut.

6. Hydraulic connection arrangement (100) according
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to one of the preceding claims,

wherein the first side (A) of the hydraulic con-
nection arrangement (100) corresponds to one
connection side of the connecting part (120),
wherein the union nut (125) is used, at this
connection side of the connecting part (120),
for its connection to the pump unit (300),
wherein especially the hydraulic connection ar-
rangement (100) is formed

-‑bymeansofusing, at theother connection
side of the connecting part (120), the lock
nut (126) and especially a thread portion
(120’), with one connection side of the wear
part (110), especially to assure this connec-
tion and its tightness and the thread portion
(120’) especially being screwed into an in-
ternal thread of the wear part (110), and
-‑ by means of the wear part (110), being
connected, on its other connection side,
with the valve (130), especially using a
further union nut.

7. Hydraulic connection arrangement (100) according
to one of the preceding claims,
wherein the wear part (110) corresponds to a check
valve or to a filter element.

8. Hydraulic connection arrangement (100) according
to one of the preceding claims,
wherein the valve (130) corresponds to a ball valve.

9. Hydraulic system (200) comprising a plurality of
pump units (300) besides the hydraulic system
(200), wherein each pump unit (300) is connected,
to the hydraulic system (200), bymeans of a respec-
tive hydraulic connection arrangement (100) accord-
ing to one of the preceding claims.

10. Method for removing and/or exchanging a wear part
(110) and/or for removing and/or exchanging at least
part of a hydraulic connection arrangement (100),

wherein the hydraulic connection arrangement
(100) connects a hydraulic system (200) with a
pump unit (300), wherein the hydraulic connec-
tion arrangement (100) comprises at least the
wear part (110) and a valve (130), and further-
more comprises a connecting part (120),
wherein the hydraulic connection arrangement
(100) comprises a first side (A) and a second
side (B), wherein the hydraulic connection ar-
rangement (100) is configured to be connected,
at its first side (A), to the pump unit (300), and, at
its second side (B), to the hydraulic system
(200),
wherein the second side (B) of the hydraulic

connection arrangement (100) corresponds to
one connection side of the valve (130),
characterized in that the wear part (110), the
connecting part (120) and the valve (130) are
connected with each other by means of screw
connections to form the hydraulic connection
arrangement (100),
wherein the connecting part (120) comprises a
union nut (125) and a lock nut (126), wherein the
method comprises the following steps:

-‑ in a first step, the connection of the hy-
draulic connection arrangement (100) at its
first side (A) is loosened or opened and the
lock nut (126) is loosened with regard to a
thread portion (120’) of the connecting part
(120),
-‑ in a second step, the thread portion (120’)
of the connecting part (120) is rotated, to-
gether with the wear part (110).
-‑ in a third step, the union nut (125) is
loosened or opened, and the wear part
(110) removed and/or exchanged.

11. Use of a hydraulic connection arrangement (100) for
connectingahydraulic system(200)withapumpunit
(300) or use of a wear part (110) for providing a
hydraulic connection arrangement (100), especially
according to one of the preceding claims and/or for
providing a system according to claim 9 and/or for
beingused inamethodaccording toclaim10,where-
in the hydraulic connection arrangement (100) com-
prises at least a wear part (110) and a valve (130),
and furthermore comprises a connecting part (120),

wherein the hydraulic connection arrangement
(100) comprises a first side (A) and a second
side (B), wherein the hydraulic connection ar-
rangement (100) is configured to be connected,
at its first side (A), to the pump unit (300), and, at
its second side (B), to the hydraulic system
(200),
wherein the second side (B) of the hydraulic
connection arrangement (100) corresponds to
one connection side of the valve (130),
characterized in that the connecting part (120)
comprisesat least oneunionnut (125)anda lock
nut (126),
wherein - in an operative state of the hydraulic
connection arrangement (100) - the connecting
part (120) is connected to the wear part (110),
wherein - in amaintenance state of the hydraulic
connection arrangement (100) - the union nut
(125) as well as the lock nut (126) is loosened
such that the wear part (110) is able to be re-
moved or exchanged while being separated
from the hydraulic system (200) by means of
the valve (130) being closed.

5

10

15

20

25

30

35

40

45

50

55



11

EP 4 481 200 A1



12

EP 4 481 200 A1



13

EP 4 481 200 A1

5

10

15

20

25

30

35

40

45

50

55



14

EP 4 481 200 A1

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

