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PUMP UNIT AND PUMP SYSTEM

Pump unit (10) for installation in a pump system

(100), in particular a booster pump system, comprising
a pump casing (11) with at least two hydraulic connection
ports (20, 30), wherein at least one of the hydraulic con-
nection ports (20, 30) comprises a connecting pipe (21,

n

31) which is integrally connected to the pump casing (11)
and which has a flange (22, 32), wherein a union nut (23,
33) is held on the connecting pipe (21, 31) between the
flange (22, 32) and the pump casing (11) so that the union
nut (23, 33) is held back by the flange (22, 32).
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Description

[0001] The invention relates to a pump unit for instal-
lation in a pump system, in particular a booster pump
system, comprising a pump casing with at least two hy-
draulic connection ports. In addition the invention relates
to a pump system, in particular a booster pump system.
[0002] 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.
[0003] 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 typically formed by a threaded pipe. For
the connection to an adjacent hydraulic component, the
hydraulic component is screwed with its corresponding
thread onto or into the thread of the threaded pipe of the
hydraulic connection port.

[0004] Forawatertightconnection, adhesive is applied
to the threads before screwing them together. This is
particularly necessary with booster pump systems in or-
derto achieve sufficientwatertightness even at high pres-
sures. The adhesive may contain substances that are
potentially harmful to health and may be banned by tech-
nical standards in the future.

[0005] The objective of the underlying invention is to
provide a pump unit that can be easily and quickly con-
nected to other hydraulic components, whereby the con-
nection has the required tightness, in particular even
without adhesive. In addition, it is an objective of the in-
vention to provide a pump system, in particular a booster
pump system, which has a small number of hydraulic
components, which can be assembled and maintained
quickly and in a simple manner, whereby sufficient tight-
ness is achieved even without the use of adhesive.
[0006] The underlying objective is solved by a pump
unit having the features of claim 1, with advantageous
embodiments listed in the dependent claims 2 to 6. A
pumping system which solves the underlying problem
has the features of claim 7, with advantageous embodi-
ments being listed in the dependent claims 8 to 13.
[0007] The underlying pump unit is characterized in
that at least one of the hydraulic connection ports com-
prises a connecting pipe which is integrally connected to
the pump casing and which has a flange, wherein a union
nut is held on the connecting pipe between the flange
and the pump casing so that the union nut is held back
by the flange. The pump casing, the connecting pipe and
the flange form an integral element, wherein the flange
is located at the end of the connecting pipe opposite the
pump casing so that the union nut is undetachably held
between the pump casing and the flange.

[0008] Advantageously, this ensures that the union nut
cannot be lost during transport. Another advantage is
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that a hydraulic component that is to be connected to the
connecting pipe does not have to be turned in order to
achieve a hydraulic connection. Furthermore, it is advan-
tageous that the integral connection has a high mechan-
ical stability and can therefore withstand high pressures.
With regard to installation in a pump system, itis advan-
tageous that the number of components is reduced so
that the assembly time is reduced.

[0009] According to an embodiment of the invention
the connecting pipe is integrally connected to the pump
casing by welding. In particular, the end of the connecting
pipe opposite to the flange is welded to the pump casing.
During welding, the union nut is held at a distance from
the welding zone.

[0010] The advantage of the welded connection is that
it has a high mechanical stability. In addition, a waterproof
connection at high pressures is achievable even without
the use of adhesive. Compared to the adhesive bond,
the advantage in terms of production is that curing of the
adhesive is not necessary so that shorter production
times are achievable.

[0011] The connecting pipe is preferably welded to the
pump casing by laser welding. This has the advantage
that a watertight connection can be achieved with a rel-
atively small welding zone.

[0012] According to an embodiment of the invention
the pump casing comprises a suction port and a dis-
charge port, wherein the suction port has a suction con-
necting pipe with a suction port flange and a suction port
union nut and wherein the discharge port has a discharge
connecting pipe with a discharge port flange and a dis-
charge port union nut. Accordingly, both hydraulic con-
nection ports of the pump unit have each a union nut that
is retained by a respective flange.

[0013] Advantageously, the same or similar tools can
be used for the integral connection between the pump
casing and both connecting pipes, so that manufacturing
costs can be reduced. In particular, the same welding
tool can be used for both hydraulic connection ports.
[0014] According to an embodiment of the invention
the discharge connecting pipe have the same inner di-
ameter. The connecting pipes have the save inner diam-
eter preferably when the pump unit is intended to be op-
erated at flow rates of up to 5 m3/h. This has the advan-
tage that the same tool, in particular welding tool, can be
used for both connecting pipes so that time and costs
can be saved during production for the changeover of
the tool. In addition, this feature improves the efficiency
of the pump unit at these flows by reducing the flow re-
sistance.

[0015] According to an alternative embodiment of the
invention the suction connecting pipe has a larger inner
diameter than the discharge connecting pipe. The suction
connecting pipe has alarger diameter than the discharge
connecting preferably when the pump unit is intended to
be operated at flow rates of 5 m3/h or more. Advanta-
geously, this feature improves the efficiency of the pump
at higher flow rates by reducing flow resistance, in par-
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ticular at the suction port.

[0016] According to an embodiment of the invention
the union nut is made of brass. The advantage of brass
is that it has preferred mechanical properties for the
screwed joint, particularly in terms of stiffness, and that
it is cost effective in terms of manufacturing costs. It is
advantageous that the union nut has no contact with the
water passing through the connecting pipe so that the
pump unit according to this invention can also be used
if brass is restricted or prohibited in drinking water supply
systems by future regulations.

[0017] The underlying pump system is characterized
in that the pump system comprises at least one pump
unit that has the previously described technical features
and at least one hydraulic component having a first
thread, wherein a union nut of the pump unit is screwed
to the first thread. Accordingly, the union nut is screwed
directly onto the first thread of the valve member. The
hydraulic component is preferably a valve member. A
sealing ring is preferably inserted between the valve
member and the connecting pipe so that no further com-
ponents are required for the connection between the
valve member and the pump unit.

[0018] An advantage is that the hydraulic component
that is to be connected to the connecting pipe does not
have to be turned in order to achieve a hydraulic connec-
tion, which leads to an easier installation. In addition, the
installation time can be improved in particular, as the
number of construction parts is reduced.

[0019] According to an embodiment of the invention
the pump system comprises at least one manifold with a
manifold tube having at least one manifold connecting
pipe, wherein the manifold connecting pipe is integrally
connected to the manifold tube and has a manifold,
wherein a manifold union nutis held on the manifold con-
necting pipe between the manifold flange and the man-
ifold tube so that the manifold union nut is held back by
the flange. The manifold tube, the manifold connecting
pipe and the manifold flange form an integral element,
wherein the flange is located at the end of the connecting
pipe opposite the manifold tube so that the manifold union
nut is undetachably held between the manifold tube and
the manifold flange. Preferably, the manifold connecting
pipe is integrally connected to the manifold tube by weld-
ing, in particular by laser welding.

[0020] An advantage is that the union nut cannot be
lost during transport. Another advantage is that a hydrau-
lic component, in particular the valve member, does not
have to be turned in order to achieve a hydraulic connec-
tion between the hydraulic component and the manifold
connecting pipe. Furthermore, it is advantageous that
the integral connection has a high mechanical stability
and can therefore withstand high pressures. With regard
to installation in a pump system, the assembly time is
advantageously reduced due to the low number of com-
ponents. In particular, the manifold can be easily re-
moved from the rest of the system so that it is easy to
replace or turn around.
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[0021] According to an embodiment of the invention
the manifold connecting pipe is integrally connected to
the radial wall of the manifold tube, wherein a dome clos-
es one axial front side of the manifold tube. A connection
of the manifold is arranged on the opposite axial front
side of the manifold tube.

[0022] With regard to installation, it is advantageous
for the installer not to have to manually close one axial
side of the manifold tube so that time can be saved during
installation. In addition, the tightness is improved as the
manifold tube has only one threaded connection. In par-
ticular, it is easy to select the side of the connection of
the manifold by rotating the manifold around an axis par-
allel to the connecting pipes. For example, to change the
side of the discharge manifold, it is only necessary to
close the connected valve members, loosen the union
nuts, rotate the manifold around an axis parallel to the
connecting pipes and retighten the union nuts. Advanta-
geously, the use of a rounded dome prevents areas of
no or reduced flow.

[0023] According to an embodiment of the invention
the pump system comprises a suction manifold and a
suction valve member, wherein a suction manifold tube
of the suction manifold has at least one suction manifold
connecting pipe with a suction manifold flange and a suc-
tion manifold union nut, wherein the suction manifold un-
ion nut is screwed to a second thread of the suction valve
member and wherein the suction union nut is screwed
to a first thread of the suction valve member. For sealing
a sealing ring is inserted between the suction manifold
and the suction valve member and between the suction
valve member and the suction connection pipe of the
pump unit. With the exception of the sealing rings, the
installation of the suction valve member is realized in this
way without additional components. Furthermore, the
connections between the components are realized solely
by union nuts.

[0024] Advantageously, the assembly time is reduced,
because as few components as possible are used and
all connections are realized by union nuts. In addition,
the tightness is improved since the number of hydraulic
connections is reduced. In addition, the sole use of union
nuts allows the hydraulic components to be removed
without the need to remove any other hydraulic compo-
nents, which improves ease of maintenance.

[0025] According to an embodiment of the invention,
the pump system comprises a discharge manifold, a
check valve member and a discharge valve member,
wherein a discharge manifold tube of the discharge man-
ifold has at least one suction manifold connecting pipe
with a discharge manifold flange and a discharge mani-
fold union nut, wherein the discharge manifold union nut
is screwed to a thread of the discharge valve member,
wherein the discharge union nut is screwed to a first
thread of the check valve member, and the check valve
member is directly hydraulically connected to the dis-
charge valve member. Sealing rings are inserted be-
tween the discharge manifold, the discharge valve mem-
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ber, the check valve member and the discharge connect-
ing pipe of the pump unit in order to achieve a sealing of
the components. With the exception of the sealing rings,
the installation of the check valve member and the dis-
charge valve member is realized in this way without ad-
ditional components.

[0026] Advantageously, the assembly time is reduced,
because as few components as possible are used. In
addition, the tightness is improved since the number of
hydraulic connections is reduced.

[0027] According to an embodiment of the invention,
the discharge valve has a union nut on the opposite side
to the thread and the check valve member has a second
thread on the opposite side to the first thread, wherein
the union nut of the discharge valve is screwed to the
second thread of the check valve member.

[0028] The advantage of this configuration is that all
hydraulic connections are realized by union nuts so that
a simpler and faster assembly of the pump system is
possible. In particular, the same tool may be used to as-
semble all hydraulic connections. In addition, the sole
use of union nuts allows the hydraulic components to be
removed without the need to remove any other hydraulic
components, which improves ease of maintenance.
[0029] According to another embodiment of the inven-
tion each manifold comprise two or three manifold con-
necting pipes, wherein each manifold connecting pipe is
hydraulically connected one pump unit. Therefore, the
pump system according to the invention has two or three
pump units.

[0030] Advantageously, a higher flow rate can be
achieved in this way. Redundancy is also achieved with
regard to the downtime of individual pump units. By pro-
viding the valves, in particular the suction valve member
and the discharge valve member, and the connection
with the union nuts, individual pumps can be removed
without the need to remove any other components of the
system, thus improving ease of maintenance.

[0031] To illustrate the invention, the following figures
show examples of the invention. They show:

Fig. 1 a perspective view of a pump unit according
to the invention,

Fig. 2a  atop view of a pump casing of the pump unit
according to the invention,

Fig. 2b  aside cross-section of the casing of the pump
unit according to the invention,

Fig. 3 a perspective view of a pump system accord-
ing to the invention,

Fig. 4 a side view of the pump system in cross-sec-
tion as an exploded view,

Fig. 5a  afrontview of a discharge manifold according

to the invention and
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Fig. 5b  a cross-section of the discharge manifold of
Fig. 5a along the Line A-A.
[0032] Fig. 1 shows a perspective view of a pump unit

10 according to the invention. The pump unit 10 compris-
es a pump casing 11, in which an impeller is arranged,
and adrive unit 12, which isintended to drive the impeller.
A fixing element 13 is provided for fixing the pump unit
10. Preferably, the pump unit 10 is a horizontal multistage
pump, as it is often used in booster pump systems.
[0033] The pump casing 11 has two hydraulic connec-
tion ports, a suction port 20 and a discharge port 30. The
suction port 20 is located on an axial face of the pump
casing 11 and comprises a suction connecting pipe 21
with a suction port flange 22 and a suction port union nut
23. The discharge port 30 is located on a radial wall of
the pump casing 11 and comprises a discharge connect-
ing pipe 31 with a discharge port flange 32 and a dis-
charge port union nut 33.

[0034] The pump casing 11 is shown in Fig. 2a in a top
view. A cross-section of the pump casing 11 of Fig. 2a
along line A-A is shown in Fig. 2b. As shown in Fig. 2b,
the suction connecting pipe 21 comprises the suction port
flange 22 on the side opposite to the pump casing 11.
The suction port union nut 23 is located between the suc-
tion port flange 22 and the pump casing 11 so that the
suction port union nut 23 is held back by the suction port
flange 22. In an analogous way, the discharge connecting
pipe 31 comprises the discharge port flange 32 on the
side opposite to the pump casing 11, wherein the dis-
charge portunion nut33islocated between the discharge
port flange 32 and the pump casing 11. The discharge
portunion nut 33 is held back by the discharge port flange
32.

[0035] An integral connection between the suction
connecting pipe 21 and the discharge connecting pipe
31 with the pump casing 11 is preferably achieved by
welding. For the manufacturing of the hydraulic connec-
tion ports 20, 30 the following steps are preferably carried
out. First, the connecting pipe 21, 31 with the flange 22,
32 is manufactured, wherein the connecting pipe 21, 31
with the flange 22, 32 is formed by milling from a single
body, the flange 22, 32 is formed by pressure forming
with a pressing tool or the flange 22, 32 is welded to the
connecting pipe 21, 31. Then the union nut 23, 33 is in-
serted onto the connecting pipe 21, 31. Then the con-
necting pipe 21, 31 is welded on the pump casing 11,
keeping the union nut 23, 33 at a distance from a welding
zone 24, 34 by means of a tool. As an option, at least the
welding zone 24, 34 is finally sandblasted. The welding
is preferably carried out automatically, using in particular
a laser welding system.

[0036] AsshowninFig.2b, the suction connecting pipe
21 and the discharge connecting pipe 31 have the same
inner diameter for pump units 10 intended to be operated
atflow rates of up to 5 m3/h. Forexample, both the suction
connecting pipe 21 and the discharge connecting pipe
31 have an inner diameter of 25 mm at a flow rate up to
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5 m3/h.

[0037] For pump units 10 intended to be operated at
flow rates of 5 m3/h or more, the suction connecting pipe
21 has preferably a larger inner diameter than the dis-
charge connecting pipe 31. For example: for a flow rate
of 6 m3/h the suction connecting pipe 21 has an inner
diameter of 32 mm while the discharge connecting pipe
31 has an inner diameter of 25 mm; for a flow rate of 10
m3/h the suction connecting pipe 21 has an inner diam-
eter of 40 mm while the discharge connecting pipe 31
has an inner diameter of 32 mm; and for a flow rate of
16 m3/h the suction connecting pipe 21 has an inner di-
ameter of 45 mm while the discharge connecting pipe 31
has an inner diameter of 40 mm.

[0038] An embodiment of the pump system 100 ac-
cording to the invention is shown in Fig. 3 in perspective
view. The pump system 100 comprises two pump units
10, two suction valve member 40, two check valve mem-
ber 50, a suction manifold 60, a discharge manifold 70
and two discharge valve member 80.

[0039] On the suction side, the pumping system 100
has the suction manifold 60 with a suction manifold tube
61 having two suction manifold connecting pipes 62,
wherein the suction manifold connecting pipes 62 are
integrally connected to the radial wall of the manifold tube
61 and have each a suction manifold flange 63 (see Fig.
4). The suction manifold union nut 64 is located between
the suction manifold flange 63 and the manifold tube 61
so that the suction manifold union nut 64 is held back by
the flange 63. There is one suction valve member 40
located between each suction manifold pipe 62 and each
pump unit 10, which has a first thread 41 and a second
thread 42, wherein the first thread 41 corresponds to the
suction port union nut 23 and the second thread 42 cor-
responds to the suction manifold union nut 64. For es-
tablishing a hydraulic connection, the suction manifold
union nut 64 is screwed to the second thread 42 of the
suction valve member 40 and the suction union nut 23
is screwed to the first thread 41 of the suction valve mem-
ber 40, wherein a sealing ring 92 is inserted between
each component.

[0040] Onthedischarge side, the pumping system 100
has the discharge manifold 70 with a discharge manifold
tube 71 having two discharge manifold connecting pipes
72, wherein the discharge manifold connecting pipes 72
are integrally connected to the radial wall of the discharge
manifold tube 71 and have each a discharge manifold
flange 73 (see Fig. 4, Fig 5a and Fig. 5b). The discharge
manifold union nut 74 is located between the discharge
manifold flange 73 and the discharge manifold tube 71
so that the discharge manifold union nut 74 is held back
by the discharge manifold flange 73. There is one check
valve member 50 and one discharge valve member 80
located between each discharge manifold pipe 72 and
each pump unit 10. The check valve member 40 has a
first thread 41 and a second thread 42, wherein the first
thread 41 corresponds to the discharge union nut 33.
The discharge valve member 80 has a thread 81 that

10

15

20

25

30

35

40

45

50

55

corresponds to the discharge manifold union nut 74 and
a union nut 82 that corresponds to a second thread 52
of the check valve member 50. For establishing a hy-
draulic connection, the discharge manifold union nut 74
is screwed to the thread 81 of the discharge valve mem-
ber 80, the union nut 82 of the discharge valve member
80 is screwed to the second thread 52 of the check valve
member 50 and the discharge union nut 33 is screwed
to the first thread 51 of the check valve member 50,
wherein a sealing ring 92 is inserted between each com-
ponent (see Fig. 4).

[0041] The discharge manifold 70 is shown in detail in
Figures 5a and 5b, with the discharge manifold flange 73
and the arrangement of the discharge manifold union nut
74 being in particularly shown in the cross-section of Fig.
5b. The discharge manifold 70 has a port 77 for a pres-
sure tank 90 that is used for pressure compensation and
port 78 for pressure measurement device 91 that is used
for pressure monitoring.

[0042] On the suction side, the pumping system 100
is connected to the rest of a hydraulic system via a suction
connection 66, which is located at an axial front side of
the suction manifold tube 61 (see Fig. 3). The opposite
axial front side of the suction manifold tube 61 is closed
by a suction manifold rounded dome 65 that is welded
to the suction manifold tube 61. Analogous to this, on the
discharge side the pumping system 100 is connected to
the rest of the hydraulic system via a discharge connec-
tion 76, which is located at an axial front side of the dis-
charge manifold tube 71 (see Fig. 3). The opposite axial
front side of the discharge manifold tube 71 is closed by
a suction manifold rounded dome 75 that is preferably
welded to the discharge manifold tube 71 (see Fig. 5a).
In the embodiment shown in Fig. 3, the suction connec-
tion 66 and discharge connection 76 are located on the
same side of the pump system 100. Depending on the
application, it can be required that the side of the suction
connection 66 and/or discharge connection 76 must be
changed in order to adapt the pump system to external
conditions. The side of the suction connection 66 can be
modified by releasing the suction manifold union nuts 64,
rotating the suction manifold 60 about an axis parallel to
the suction manifold connecting pipes 62 and tightening
the suction manifold union nuts 64 again. Analogously,
the side of the discharge connection 76 can be changed.
In this way, the pump system 100 can be quickly and
easily adapted to external conditions.

References

[0043]

10  pump unit

11 pump casing
12 drive unit

13  fixing device

20  connection port, suction port
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21 connecting pipe, suction connecting pipe

22  flange, suction port flange

23 union nut, suction port union nut

24  welding zone

30 connection port, discharge port

31 connecting pipe, discharge connecting pipe

32 flange, discharge port flange

33 union nut, discharge port union nut

34  welding zone

40 valve member, suction valve member

41  first thread

42  second thread

50 valve member, check valve member

51 first thread

52  second thread

60  manifold, suction manifold

61 manifold tube, suction manifold tube

62  manifold connecting pipe, suction manifold con-
necting pipe

63  manifold flange, suction manifold flange

64  manifold union nut, suction, manifold union nut

65 dome

66  suction connection

70  manifold, discharge manifold

71 manifold tube, discharge manifold tube

72  manifold connecting pipe, discharge connecting
pipe

73  manifold flange, discharge manifold flange

74 manifold union nut, discharge manifold union nut

75 dome

76  discharge connection

77  port for the pressure tank

78  port for the pressure measurement device

80 valve member, discharge valve member

81 thread

82  union nut

90 pressure tank

91  pressure measurement device

92  sealingring

100 pump system

Claims

1. Pump unit (10) for installation in a pump system

(100), in particular a booster pump system, compris-
ing a pump casing (11) with at least two hydraulic
connection ports (20, 30), characterized in that, at
least one of the hydraulic connection ports (20, 30)
comprises a connecting pipe (21, 31) which is inte-
grally connected to the pump casing (11) and which
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has a flange (22, 32), wherein a union nut (23, 33)
is held on the connecting pipe (21, 31) between the
flange (22, 32) and the pump casing (11) so that the
union nut (23, 33) is held back by the flange (22, 32).

Pump unit (10) according to claim 1, characterized
in that, the connecting pipe (21, 31) is integrally con-
nected to the pump casing (11) by welding, in par-
ticular laser welding.

Pump unit (10) according to claim 1 or 2, character-
ized in that, the pump casing (11) comprises a suc-
tion port (20) and a discharge port (30),

- wherein the suction port (20) has a suction con-
necting pipe (21) with a suction port flange (22)
and a suction port union nut (23) and

- wherein the discharge port (30) has a dis-
charge connecting pipe (31) with a discharge
port flange (32) and a discharge port union nut
(33).

Pump unit (10) according to claim 3 characterized
in that, the suction connecting pipe (21) and the dis-
charge connecting pipe (31) have the same inner
diameter, in particular for pump units (10) intended
to be operated at flow rates of up to 5 m3/h.

Pump unit (10) according to claim 3, characterized
in that, the suction connecting pipe (21) has a larger
inner diameter than the discharge connecting pipe
(31), in particular for pump units (10) intended to be
operated at flow rates of 5 m3/h or more.

Pump unit (10) according to one of the proceeding
claims, characterized in that, the union nut (23, 33)
is made of brass.

Pump system (100), in particular a booster pump
system, comprising

- at least one pump unit (10) according to one
of the previous claims, and

- at least one hydraulic component, in particular
a valve member (40, 50), having a first thread
(41, 51), wherein the union nut (23, 33) of the
pump unit (10) is screwed to the first thread (41,
51).

Pump system (100) according to claim 7, charac-
terized in that, the pump system (100) comprises
at least one manifold (60, 70) with a manifold tube
(61, 71) having atleast one manifold connecting pipe
(62, 72), wherein the manifold connecting pipe (62,
72) is integrally connected to the manifold tube (61,
71)and which has a manifold flange (63, 73), wherein
a manifold union nut (64, 74) is held on the manifold
connecting pipe (62, 72) between the manifold flange
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(63, 73) and the manifold tube (61, 71) so that the
manifold union nut (64, 74) is held back by the flange
(63, 73).

Pump system (100) according to claim 8, charac-
terized in that, the manifold connecting pipe (61,
71) is integrally connected to the radial wall of the
manifold tube (61, 71), wherein one axial front side
of the manifold tube (61, 71) is closed by a dome
(65, 75).

Pump system (100) according to claim 8 or 9 char-
acterized in that, the pump system (100) comprises
a suction manifold (60) and a suction valve member
(40),

-wherein a suction manifold tube (61) of the suc-
tion manifold (60) has at least one suction man-
ifold connecting pipe (62) with a suction manifold
flange (63) and a suction manifold union nut
(64),

- wherein the suction manifold union nut (64) is
screwed to a second thread (42) of the suction
valve member (40), and

- wherein the suction union nut (23) is screwed
to the first thread (41) of the suction valve mem-
ber (40).

Pump system (100) according to one of the claims
8 to 10, characterized in that, the pump system
(100) comprises a discharge manifold (70), a check
valve member (50) and a discharge valve member
(80),

- wherein a discharge manifold tube (71) of the
discharge manifold (70) has at least one suction
manifold connecting pipe (72) with a discharge
manifold flange (73) and a discharge manifold
union nut (74),

- wherein the discharge manifold union nut (74)
is screwedtoathread (81) ofthe discharge valve
member (80),

- wherein the discharge union nut (33) is
screwed to the firstthread (51) of the check valve
member (50), and

-the check valve member (50)is directly hydrau-
lically connected to the discharge valve member
(80).

Pump system (100) according to claim 11, charac-
terized in that, the discharge valve (80) has a union
nut (82) on the opposite side to the thread (81) and
the check valve member (50) has a second thread
(52) on the opposite side to the first thread (51),
wherein the union nut (82) of the discharge valve
(80) is screwed to the second thread (52) of the check
valve member (50).
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13. Pump system (100) according to one of the claims

7 to 12, characterized in that, each manifold (50,
60) comprise two or three manifold connecting pipes
(62, 72), wherein one pump unit (10) is hydraulically
connected at each manifold connecting pipe (62,72).

Amended claims in accordance with Rule 137(2)
EPC.

Pump system (100), in particular a booster pump
system, comprising

- at least one pump unit (10),

- at least one valve member (40, 50), having a
first thread (41, 51), and

- at least one manifold (60, 70) with a manifold
tube (61, 71) having at least one manifold con-
necting pipe (62, 72), wherein

- the pump unit (10) comprising a pump casing
(11) with at least two hydraulic connection ports
(20, 30), atleast one of the hydraulic connection
ports (20, 30) comprises a connecting pipe (21,
31) which is integrally connected to the pump
casing (11) and which has a flange (22, 32),

- a union nut (23, 33) is held on the connecting
pipe (21, 31) between the flange (22, 32) and
the pump casing (11) so that the union nut (23,
33)is held back by the flange (22, 32), the union
nut (23, 33) of the pump unit (10) is screwed to
the first thread (41, 51),

- the manifold connecting pipe (62, 72) is inte-
grally connected to the manifold tube (61, 71)
and which has amanifold flange (63, 73), where-
in a manifold union nut (64, 74) is held on the
manifold connecting pipe (62, 72) between the
manifold flange (63, 73) and the manifold tube
(61, 71) so that the manifold union nut (64, 74)
is held back by the flange (63, 73),

characterized in that,

- the manifold (60, 70) is a discharge manifold
(70) with a discharge manifold tube (71) having
at least one discharge manifold connecting pipe
(72) with a discharge manifold flange (73) and
a discharge manifold union nut (74),

- the valve member (40, 50) is a check valve
member (50), and

- the pump system (100) further comprises a dis-
charge valve member (80),

- the discharge manifold union nut (74) is
screwed to a thread (81) of the discharge valve
member (80),

- the discharge union nut (33) is screwed to the
firstthread (51) of the check valve member (50),
and

- the check valve member (50)is directly hydrau-
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lically connected to the discharge valve member
(80).

Pump system (100) according to claim 1, charac-
terized in that, the connecting pipe (21, 31) is inte-
grally connected to the pump casing (11) by welding,
in particular laser welding.

Pump system (100) according to claim 1 or 2, char-
acterized in that, the pump casing (11) comprises
a suction port (20) and a discharge port (30),

-wherein the suction port (20) has a suction con-
necting pipe (21) with a suction port flange (22)
and a suction port union nut (23) and

- wherein the discharge port (30) has a dis-
charge connecting pipe (31) with a discharge
port flange (32) and a discharge port union nut
(33).

Pump system(100) according to claim 3 character-
ized in that, the suction connecting pipe (21) and
the discharge connecting pipe (31) have the same
inner diameter, in particular for pump units (10) in-
tended to be operated at flow rates of up to 5 m3/h.

Pump system(100) according to claim 3, character-
ized in that, the suction connecting pipe (21) has a
larger inner diameter than the discharge connecting
pipe (31), in particular for pump units (10) intended
to be operated at flow rates of 5 m3/h or more.

Pump system (100) according to one of the proceed-
ing claims, characterized in that, the union nuts (23,
33) is made of brass.

Pump system (100) according to one of the preced-
ing claims, characterized in that, the manifold con-
necting pipe (61, 71) is integrally connected to the
radial wall of the manifold tube (61, 71), wherein one
axial front side of the manifold tube (61, 71) is closed
by a dome (65, 75).

Pump system (100) according to one of the preced-
ing claims characterized in that, the pump system
(100) comprises a suction manifold (60) and a suc-
tion valve member (40),

-wherein a suction manifold tube (61) of the suc-
tion manifold (60) has at least one suction man-
ifold connecting pipe (62) with a suction manifold
flange (63) and a suction manifold union nut
(64),

- wherein the suction manifold union nut (64) is
screwed to a second thread (42) of the suction
valve member (40), and

- wherein the suction union nut (23) is screwed
to the first thread (41) of the suction valve mem-
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10.

ber (40).

Pump system (100) according to one of the preced-
ing claims, characterized in that, the discharge
valve member (80) has a union nut (82) on the op-
posite side to the thread (81) and the check valve
member (50) has a second thread (52) on the oppo-
site side to the first thread (51), wherein the union
nut (82) of the discharge valve member (80) is
screwed to the second thread (52) of the check valve
member (50).

Pump system (100) according to one of the preced-
ing claims, characterized in that, each manifold (50,
60) comprise two or three manifold connecting pipes
(62, 72), wherein one pump unit (10) is hydraulically
connected at each manifold connecting pipe (62,72).



EP 3 670 927 A1

10
30
33 \/
31
11 @
21
23
" o
@ 12
A\ 13
20

Fig. 1



EP 3 670 927 A1

10



EP 3 670 927 A1

o

Fig. 3

1"



EP 3 670 927 A1

91

80

o

12



EP 3 670 927 A1

R

AL 78 71
e 5

@/_77

— 72 76
75
- 74
A
Fig. 5a
s —f, ‘
71 (\ // .
N —
72— R
. 73
Fig. 5b

13



10

15

20

25

30

35

40

45

50

55

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EP 3 670 927 A1

EUROPEAN SEARCH REPORT

Application Number

EP 18 02 0642

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X WO 00/68575 A2 (H TECH INC [US]; FLEISCHER|1-9 INV.
GENE S [US] ET AL.) FO4D29/42
16 November 2000 (2000-11-16) FO4D29/40
A * abstract; figure 2 * 10-13 FO4D29/62
----- FO4D13/06
X DE 870 498 C (AHLBORN E AG) 1,2,6-9 | F16L19/02
16 March 1953 (1953-03-16)
* claim 1; figure 1 *
X EP 1 373 735 Al (DAVEY PRODUCTS PTY LTD 1-3,6-9
[AU]) 2 January 2004 (2004-01-02)
* claim 1; figure 3 *
X GB 1 406 559 A (WERNERT & CO KG H) 1,2,6-9

figure 1 *

17 September 1975 (1975-09-17)
* page 2, column 1, lines 44-46; claim 1;

TECHNICAL FIELDS

SEARCHED (IPC)
FoO4D
Fl6L
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

Munich

3 June 2019

de Martino, Marcello

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

14




EP 3 670 927 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 18 02 0642

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

03-06-2019
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 0068575 A2 16-11-2000 AU 5131600 A 21-11-2000
WO 0068575 A2 16-11-2000

DE 870498 C 16-03-1953  NONE

EP 1373735 Al 02-01-2004 AT 433543 T 15-06-2009
AU 2006201817 Al 25-05-2006
CN 1633564 A 29-06-2005
DK 1373735 T3 05-10-2009
EP 1373735 Al 02-01-2004
ES 2327497 T3 30-10-2009
US 2004091373 Al 13-05-2004
WO 02073040 Al 19-09-2002

GB 1406559 A 17-09-1975 AT 327688 B 10-02-1976
BE 808556 A 29-03-1974
CH 570557 A5 15-12-1975
DE 2262017 Al 20-06-1974
DK 133633 B 21-06-1976
ES 421596 Al 16-04-1976
FI 53346 B 30-12-1977
FR 2211058 A5 12-07-1974
GB 1406559 A 17-09-1975
IT 1605521 B 30-09-1976
NL 7317411 A 21-06-1974
NO 142458 B 12-65-1980
SE 407100 B 12-03-1979

15

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




	bibliography
	abstract
	description
	claims
	drawings
	search report

