
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
31

0 
34

2
A

1
*EP004310342A1*

(11) EP 4 310 342 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
24.01.2024 Bulletin 2024/04

(21) Application number: 22186045.5

(22) Date of filing: 20.07.2022

(51) International Patent Classification (IPC):
F04D 29/48 (2006.01)

(52) Cooperative Patent Classification (CPC): 
D06F 39/085; F04D 15/0016; F04D 29/486; 
F04D 13/022 

(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 MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(71) Applicant: BSH Hausgeräte GmbH
81739 München (DE)

(72) Inventors:  
• Baran, Marcin

95-080 Tuszyn (PL)
• Kirchof, Zbyszko

91-457 Lodz (PL)
• Debski, Aleksander

Lodz (PL)

(54) HOUSEHOLD APPLIANCE WITH A PUMP-VALVE ASSEMBLY

(57) A household appliance with a pump-valve as-
sembly comprising a first body, a second body creating
a chamber and having an inlet, a first outlet, a second
outlet and an impeller for transporting fluid, wherein the
pump-valve assembly is driven by a motor, wherein the
impeller has a shaft and a first set of blades and a second

set of blades placed coaxially on the shaft.
The present invention enables a household appli-

ance in which the operation is controlled by a pump-valve
assembly driven by a BLDC or DC motor in easy, auto-
matic, and reliable way.
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Description

[0001] The invention relates to a household appliance,
especially a dryer with a pump-valve assembly compris-
ing a first body and a second body which creates a cham-
ber. The pump-valve assembly has an inlet, a first outlet,
a second outlet and an impeller for transporting fluid,
wherein the pump-valve assembly is driven by a motor.
[0002] The household appliances like dryers or wash-
ing machines or dishwashers with centrifugal pump and
integrated valve are known in the state of the art. Dryer
is a device designed to remove moisture from clothing
after washing in a washing machine. The heated air cir-
culates among clothes in a drum which rotates and as-
sures better air circulation. The water is transferred into
a condensate container or redirected to the external
drain. For transferring the water, a pump-valve assembly
is provided.
[0003] The patent application WO 2017 097 641 A1
discloses a switching-valve arrangement for a water-
channeling domestic appliance comprises a valve cham-
ber, a valve-closing body, which is arranged in the valve
chamber, a first outlet, a second outlet) and a first inlet,
wherein the first outlet, the second outlet and the first
inlet are assigned to the valve chamber. In an operating
position, the first outlet and the second outlet are ar-
ranged in an upper region of the valve chamber. Also
provided is a second inlet, which is assigned to the valve
chamber. In the operating position, the first inlet and the
second inlet are arranged in a lower region of the valve
chamber. The valve-closing body here is configured in
the form of a buoyant valve-closing body. Additionally
provided is a delivery device, which, in order for liquid to
be introduced into the valve chamber, guides the liquid
into the valve chamber via both the first inlet and the
second inlet.
[0004] The patent document EP 0 271 318 A2 disclos-
es a valve arrangement for a rotary bidirectional pump
comprises a valve chamber, two substantially tangential-
ly but oppositely arranged outlets from the pump cham-
ber of the pump forming two inlets to the valve chamber,
two outlets from the valve chamber each associated with
a respective one of the inlets and a valve member in the
valve chamber with an obturating part and an actuating
part, the valve member being movable between a first
stable position in which the obturating part closes a first
of the outlets from the valve chamber and a second stable
position in which the obturating part closes the second
of the outlets from the valve chamber, the actuating part
being subject to the pressures of the inlets to move the
obturating part between the said two positions in depend-
ence on the relative inlet pressures of the two inlets.
[0005] WO 99/ 27 836 A1 discloses a dishwasher
which has a nozzle for jetting water into a washing tub
and a sump case for storing water to be jetted into the
washing tub and for receiving water jetted into the wash-
ing tub. the dishwasher has further a supply pipe for sup-
plying the water in the sump case into the nozzle and a

discharge pipe for discharging the water in the sup case.
The water in the sump case is selectively pumped into
the supply pipe or the discharge pipe by a pump. Thus,
both the jetting operation of water for washing dishes and
discharging operation of water after the dishes have been
washed can be performed with a single motor, whereby
the number of components decreases and the manufac-
turing cost and the size of the dishwasher are reduced.
[0006] It is the object of the present invention to provide
a household appliance with pump-valve assembly where
the pump is able to control the position of the valve and
therefore is able to control the household appliance op-
eration.
[0007] This object is solved by a household appliance
with a pump-valve assembly in which the impeller has a
shaft and a first set of blades and a second set of blades
placed coaxially on the shaft and the second set of blades
is placed above the first set of blades. The pump-valve
assembly has a first body and a second body. The pump-
valve assembly has an inlet, a first outlet and a second
outlet. The first body and the second body create a cham-
ber in which an impeller is located. The impeller has a
shaft with a first set of blades and a second set of blades
which are placed coaxially on the shaft. Coaxial set of
blades are a pair of blades mounted one above the other
on concentric shafts, with the same axis of rotation, but
able to turn in opposite directions. The first set of blades
and the second set of blades rotates independently in a
clockwise and/or counterclockwise direction. The first set
of blades and the second set of blades rotate independ-
ently what means that it is possible that during rotation
of the first set of blades clockwise the second set of
blades rotates clockwise or counterclockwise direction.
The pump is pumping the water, the first set of blades
and the second set of blades are responsible for trans-
ferring water into the drain hose or to the condensate
container depending of the drying process phase.
[0008] The pump is a rotary centrifugal pump used in
laundry dryers for draining of condensate water. The im-
peller has a shaft with a first set of blades and a second
set of blades placed coaxially on the shaft and the second
set of blades is placed above the first set of blades.
[0009] In another embodiment of the invention the
pump-valve assembly is driven by a BLDC or DC motor.
Thanks to the BLDC or DC motor the rotation of the first
set of blades and the second set of blades in different
directions is possible. The BLDC motor is a brushless
motor which reacts much faster to changing load condi-
tions and has a better performance in comparison to the
standard AC motors.
[0010] In the preferred embodiment of the invention
the second body is provided with at least one rib and the
second set of blades are hydrokinetically connected with
the rib. The second body of the pump-valve assembly is
a part which can rotate in respect to the first body of the
pump-valve assembly. The second body is provided with
at least one rib. The water flows and hits the first set of
blades and next to the second set of blades which is
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hydrokinetically connected with the rib and results in ro-
tation of the second body in relation to the first body of
the pump-valve assembly. Thanks to the fact that the
second set of blades can rotate in both directions it is
also possible for the second body to rotate in both direc-
tions. By the changing the direction of rotation of the first
set of blades and the second set of blades the closing
and opening of the respective outlets can be achieved in
easy and reliable way.
[0011] In another embodiment of the invention, the
pump-valve assembly has two working positions which
are set by the rotation of the second body with respect
to the first body. The first working position is setup when
the second set of blades turns counterclockwise and ro-
tates the second body into its extreme left position. The
second working position is respectively setup when the
second set of blades turns clockwise and rotates the sec-
ond body into its extreme right position.
[0012] In a preferred embodiment of the invention the
inlet, the first outlet and the second outlet are placed on
the first body. The second body has at least four openings
which after rotation of the second body in relation to the
first body create inlet and outlet paths. In the first working
position of the pump-valve assembly the first outlet is
created and the water is transferred outside the house-
hold appliance into the drain. In the second working po-
sition the second outlet is opened and the water is trans-
ferred into the condensate container. The positive effect
is that the opening of the respective outlet of the pump-
valve assembly is provided by changing the direction of
rotation of the first and the second set of blades of the
pump-valve assembly.
[0013] The second set of blades also transfers water
and also is able to change the working position of the
pump-valve assembly.
[0014] The invention may be used in numerous house-
hold appliances containing a centrifugal pump impeller.
The household appliance is preferably embodied as a
laundry dryer for pieces of laundry, and a washer-dryer
which combines the function of washing laundry with the
function of drying.
[0015] The present invention enables a household ap-
pliance in which the operation is controlled by a pump-
valve assembly driven by a BLDC or DC motor in easy,
automatic, and reliable way.
[0016] In the drawing:

Fig. 1 shows a laundry dryer isometric view,
Fig. 2 shows a pump-valve assembly isometric view,
Fig. 3 shows a cross section of the pump-valve as-

sembly,
Fig. 4 shows a top view of the pump-valve assembly

in a first working position,
Fig. 5 shows a top view of the pump-valve assembly

in a second working position.

[0017] In cooperation with attached drawing, the tech-
nical contents and detailed description of the present in-

vention are described thereinafter according to a prefer-
able embodiment being not used to limit its executing
scope. Any equivalent variation and modification made
according to appended claims is all covered by the claims
claimed by the present invention.
[0018] In the following description of the preferred em-
bodiments of the present invention, similar identical ref-
erence numbers designate identical of comparable com-
ponents.
[0019] Fig. 1 shows a household appliance 10 in iso-
metric view. The household appliance 10 is a laundry
dryer for eliminate moisture from clothes. The water col-
lected through the drying process is collected in the con-
densate container (not shown on the figure) and after the
drying process the water is transferred outside the house-
hold appliance 10 by the drain hose (not shown on the
figure) which is connected with sewage system of a
house.
[0020] Fig. 2 shows a pump-valve assembly 11 in iso-
metric view. The pump-valve assembly 11 has a first body
12 in which an inlet 14, a first outlet 15 and a second
outlet 16 are placed. The water is pumped by the pump-
valve assembly 11. The pumped water leaves the pump-
valve assembly 11 by the first outlet 15 or the second
outlet 16 depending on the operation phase of the dryer.
The first outlet 15 is used to transfer the water outside
the appliance and the second outlet 16 is used to transfer
the water into the condensate container.
[0021] Fig. 3 shows a pump-valve assembly 11 cross
section. The pump-valve assembly 11 comprises a first
body 12 and the second body 13 which are connected
rotatably to each other and which create a chamber 23
in which an impeller 17 is placed. The impeller 17 consist
of a shaft 18 with the first set of blades 19 and the second
set of blades 20, where the second set of blades 20 is
placed above the first set of blades 19 and the first set
of blades 19 and the second set of blades 20 are placed
concentrically on the shaft 18. During the drying process
the pump-valve assembly 11 starts to work and the water
is pumped by the first set of blades 19 in the direction of
the second set of blades 20. The second set of blades
20 starts to rotate. The second outlet 16 is opened and
the water flows into the condensate container (not shown
on the figure). When the drying cycle is in its final phase
and the first outlet 15 should be opened the BLDC or DC
motor changes rotation of the first set of blades 19 and
next the second set of blades 20 which are hydrokineti-
cally connected with the rib 21 (not shown on the figure)
so that the second body 13 rotates in relation to the first
body 12 and one of the opening 22 aligns with the first
outlet 15 and makes the flow of the water possible
through the first outlet 15 and direct the water outside
the appliance by the drain.
[0022] Fig. 4 shows a top view of the pump-valve as-
sembly 11 in a first working position. The pump-valve
assembly 11 has a first body 12 with an inlet 14, a first
outlet 15 and a second outlet 16. The second body 13
has four openings 22. The second body 13 can be rotated
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in relation to the first body 12 in the second working po-
sition.
[0023] The first working position is when the second
body 13 is placed in its extreme left position. The opening
22 is aligned with the first outlet 15. The rotation of the
second body 13 in relation to the first body 12 is possible
thanks to the rib 21 which is pushed by the flow of water
generated by the second set of blades 20. Such arrange-
ment provides the opening of the first outlet 15 through
which the water is transferred outside the dryer through
the drain hose to the sewage system of the house (not
shown on the figure).
[0024] Fig. 5 shows a top view of the pump-valve as-
sembly 11 in a second working position. The second
working position is when the second body 13 reaches its
extreme right position and opens the second outlet 16
through which the water is transferred from the pump-
valve assembly 11 into the condensate container of the
dryer (not shown on the figure). The second working po-
sition is setup by rotation of the second set of blades 20
which pushes the rib 21 by the force of the water flowing
through the pump-valve assembly 11.
[0025] The present invention enables a household ap-
pliance in which the operation is controlled by a pump-
valve assembly driven by a BLDC or DC motor in easy,
automatic, and reliable way.

REFERENCE SIGNS

[0026]

10 household appliance
11 pump-valve assembly
12 first body
13 second body
14 inlet
15 first outlet
16 second outlet
17 impeller
18 shaft
19 first set of blades
20 second set of blades
21 rib
22 opening
23 chamber

Claims

1. A household appliance (10) with a pump-valve as-
sembly (11) comprising a first body (12), a second
body (13) creating a chamber (23) and having an
inlet (14), a first outlet (15), a second outlet (16) and
an impeller (17) for transporting fluid, wherein the
pump-valve assembly (11) is driven by a motor,
characterized in that the impeller (17) has a shaft
(18) and a first set of blades (19) and a second set
of blades (20) placed coaxially on the shaft (18).

2. The household appliance (10) according to claim 1,
characterized in that the second set of blades (20)
is placed above the first set of blades (19).

3. The household appliance (10) according to any of
the preceding claims, characterized in that the first
set of blades (19) and the second set of blades (20)
rotates independently.

4. The household appliance (10) according to any of
the preceding claims, characterized in that the first
set of blades (19) and the second set of blades (20)
of the impeller (17) rotates in a clockwise and/or
counterclockwise direction.

5. The household appliance (10) according to any of
the preceding claims, characterized in that the
pump-valve assembly (11) is driven by a BLDC or
DC motor.

6. The household appliance (10) according to any of
the preceding claims, characterized in that the sec-
ond body (13) is provided with at least one rib (21).

7. The household appliance (10) according to any of
the preceding claims, characterized in that the sec-
ond set of blades (20) are hydrokinetically connected
with the rib (21).

8. The household appliance (10) according to any of
the preceding claims, characterized in that the
pump-valve assembly (11) has two working posi-
tions which are set by the rotation of the second body
(13) with respect to the first body (12).

9. The household appliance (10) according to any of
the preceding claims, characterized in that the inlet
(14), the first outlet (15) and the second outlet (16)
are placed on the first body (12).

10. The household appliance (10) according to any of
the preceding claims, characterized in that the sec-
ond body (13) has at least four openings (22) which
after rotation of the second body (13) in relation to
the first body (12) create inlet and outlet paths.
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