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(57)  Vibration-isolated mounting arrangement for a
household appliance, in particular for a dishwasher or
washing machine, the arrangement comprising: a motor
unit (1), a cantilever unit (2), a damping suspension de-
vice (6), and a securing device (3,4). The suspension
device (6) is connecting the motor unit (1) to the cantilever
unit (2) and is adapted to bear the motor unit (1). The
suspension device (6) and the securing device (3,4) are
arranged separate of each other, in particular are spaced
apart of each other. The suspension device (6) provides
a non-locking detachable connection between the motor
unit (1) and the cantilever unit (2). The securing device
(3,4) is providing a locking connection (10,12) between
the motor unit (1) and the cantilever unit (2) or an sup-
porting element of the household appliance, wherein the
securing device (3,4) has or essentially has a non-bear-
ing function with respect to the motor unit (1). The motor
unit (1) is attachable to and detachable from the canti-
lever unit (2) via the suspension device (6) in a predefined
line of movement and wherein the securing device (3,4)
is adapted to block the movement of the motor unit (1)
relative to the cantilever unit (2) along the predefined line
of movement (D).
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Description

[0001] The invention relates to a vibration-isolated
mounting or pump unit arrangement for a household or
home appliance, in particular for a dishwasher orwashing
machine, for reducing operation noise transmission.
[0002] EP 1245 859 A2 discloses a vibration-isolated
bearing for a motor or motor powered unit of a household
appliance with at least one elastic bearing element. Ac-
cording to one embodiment a single bearing element is
provided supporting a motor at its center of mass. In an-
other embodiment an angular element is arranged at a
side wall of a dishwasher and at the cantilever arm of the
angular element a motor is elastically suspended. Also
a multi-connection suspension using several rubber
bands is suggested.

[0003] Itis an object of the invention to provide a pump
unit arrangement and a vibration-isolated mounting ar-
rangement reducing vibration and noise propagation.
Further it is an object to provide a household appliance
comprising such a vibration-isolating pump unit arrange-
ment and/or mounting arrangement.

[0004] The invention is defined in claims 1, 12 and 16,
respectively.

[0005] Particular embodiments are set out in the de-
pendent claims.

[0006] According toclaim 1 avibration-isolated mount-
ing arrangement for a household appliance is provided.
The arrangement comprises a motor unit, a cantilever
unit, a damping suspension device and a securing de-
vice. The motor unit is a motor or a component powered
by a motor, in particular a pump unit, for example a re-
circulation pump of a washing machine or a draining
pump of a dishwasher. Preferably the cantilever unit has
a horizontal portion and a vertical portion comprising a
base. The base is attachable, for example by fixing
means, to the inside of the household or home appliance.
The cantilever unit is preferably formed to be at least
partially resilient or elastic, for additionally contributing
to the dampening function of the damping suspension
device.

[0007] The dampening provided by the damping sus-
pension device includes reducing or preventing a transfer
of structure-borne noise, sound or vibration propagation
from the operating motor unit to the cantilever unit. Fur-
ther movements of the motor unitare damped, essentially
in a direction of a bearing axis of the suspension device.
The movements occur for example during a transport of
the household appliance where the mounting arrange-
ment has to provide a secure transport connection.
[0008] The motor unit is connected to the cantilever
unit or a supporting element of the household appliance
viathe damping suspension device, wherein the damping
suspension device bears the motor unit. Via the damping
suspension device, the motor unit is connected to a con-
necting portion of the cantilever unit which may be an
element of the household appliance. For example the
connection is provided to a free end of the horizontal

10

20

25

30

35

40

45

50

55

portion of the cantilever unit. The damping suspension
device provides a non-locking detachable connection be-
tween the motor unit and the cantilever unit. Preferably
the suspension device is slideable or pluggable connect-
ed to the cantilever unit or element of the household ap-
pliance and is preferably made of elastic and/or resilient
material. The slideable and pluggable connection pro-
vides an easy mounting of the motor unit to the cantilever
unit via the suspension device. According to one embod-
iment the suspension device is arranged on top of the
motor unit in particular at a position defined by a vertical
extension of its center of mass.

[0009] The securing device is arranged separate from
the suspension device. Preferably the securing device is
arranged between the element of the household appli-
ance and a side of the motor unit facing the element of
the household appliance. More preferably the securing
device is arranged between the vertical portion of the
cantilever unit and a side of the motor unit facing the
vertical portion of the cantilever unit. The securing device
provides a locking connection between the motor unit
and the cantilever unit or an supporting element of the
household appliance, for example by a plug-in connec-
tion. The securing device has (essentially) a non-bearing
function with respect to the motor unit. The non-bearing
connection is for example provided by a coupling clear-
ance in the locking connection, preferably provided by a
coupling clearance of the plug-in connection. The cou-
pling clearance reduces or prevents the structure-borne
noise, sound or vibration propagation via the securing
device from the motor unit to the cantilever unitor element
of the household appliance.

[0010] The motor unit is attachable to and detachable
from the cantilever unit via the suspension device along
a predefined line of movement. The predefined line of
movement is defined by requiring no or essentially no
force for the attaching or detaching of the motor unit to
the cantilever unit or element of the household appliance
via the suspension device. l.e. the predefined line of
movement for providing the connection of the suspension
device is the free movement when the securing device
would not be present. The predefined line of movement
is essentially a connecting line between the suspension
device and the connecting portion of the cantilever unit
or the element of the household appliance. Preferably
the predefined line of movement runs in a horizontal
plane.

[0011] The securing device is adapted to block the
movement of the motor unit relative to the cantilever unit
along the predefined line of movement, after the attach-
ing of the motor unit via the suspension device and the
securing device. The position of the attached damping
device and of the motor unit is fixed or stabilized by the
securing device with respect to the predefined line of
movement.

[0012] For mounting the motor unit to the cantilever
unit or element of the household appliance via the sus-
pension device and the securing device, a mounting line
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of movement is required during assembling. The mount-
ing line of movement overcomes the blocking of the se-
curing device which blocks the movement along the pre-
defined line of movement. The suspension device is
slideable or pluggable coupled to the second coupling
element by a combination of the predefined line of move-
ment and a bending movement, by which the suspension
device is stretched and bend by a force, to align the first
and second securing element. Thereby the springy or
elastic form of the cantilever unit reduces the force need-
ed to stretch the suspension device for aligning. After the
aligning of the first and second securing element, in par-
ticular the aligning of the opening to the protruding ele-
ment, the force applied to the suspension device is re-
leased and a restoring force of the suspension device
pulls the securing device and the cantilever unit in the
locking connection.

[0013] In a preferred embodiment the predefined line
of movement is essentially perpendicular to a movement
for connecting or separating the locking connection of
the securing device. Preferably the movement for pro-
viding the locking connection is vertical. Because the pre-
defined line of movement of the suspension device is
essentially perpendicular to the movement providing the
locking connection, a turning or oscillating movement of
the motor unit about a bearing axis of the suspension
device is blocked by the securing device.

[0014] According to one embodiment the securing de-
vice comprises at least one first securing element and at
least one second securing element. The first and second
securing elements preferably provide a plug-in connec-
tion. For example the at least one second or first securing
element comprises an opening to receive a protruding
element of the at least one first or second securing ele-
ment. The first or second securing element is preferably
integrally formed at the cantilever unit, in particular
formed as a cast or moulded component, and the second
or first securing element is attached to the side of the
motor unit. To provide the non-bearing function of the
securing device, for example the opening comprises a
larger cross section than a cross section of the protruding
element.

[0015] In a preferred embodiment the securing device
has at least one damping section or portion, in particular
the first or second securing element is made of a resilient
or elastic material. During a blocking of the turning or
oscillating movement of the motor unit in the locking con-
nection, a contact between the first and second securing
element is damped. Therefore the noise and vibration
transmission is reduced or prevented.

[0016] In a preferred embodiment the suspension de-
vice comprises a first coupling element. The first coupling
element is provided for coupling the suspension element
to a second coupling element arranged at the cantilever
unit or motor unit. The second coupling element is pref-
erably integrally formed at the cantilever unit or motor
unit, in particular formed as a cast or moulded compo-
nent, for example as a hook-like component. The first
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coupling element is preferably a through hole in the sus-
pension device. The suspension device is preferably
slideably or pluggably connected to the second coupling
element. This provides a quick-release connection,
wherein no tools are required for connecting the suspen-
sion device to the second coupling element. The attach-
ing and detaching of the motor unit to the cantilever unit
or element of the household appliance via the mounting
line of movement, requires no tools and is simply per-
formed by hand. This particularly advantageous as com-
monly inside the household appliance only little space is
provided for using tools.

[0017] The resiliency and therefore the restoring force
of the damping suspension device assure that the locking
connection of the securing device is locked during an
operation of the motor unit, a transport of the arrange-
ment. The securing device provides a transportation lock
for the motor unit which remains attached at the motor
unit and cantilever unit during operation of the motor unit.
This is particularly advantageous as commonly dispos-
able transportation locks are provided and after a remov-
al these transportation locks are usually not reusable.
Because the transportation lock provided by the securing
device is not removed, the motor unit is still secured at
a later transport of the arrangement or household appli-
ance, for example during a move.

[0018] Accordingtoclaim 12, a pump unitarrangement
for a household appliance, in particular for a dishwasher
or washing machine is provided. The arrangement com-
prises a pump unit having a pump housing with an intake
port and/or an outlet port. The pump unit is for example
a recirculation pump for a washing machine or a draining
pump for a dishwasher. The intake port and/or the outlet
portare preferably integrally formed at the pump housing,
in particular formed as a cast or moulded component.
Further the pump unit arrangement comprises at least
one fluid line, for example a hose or tube adapted to carry
fluids. The fluid line is coupled to the intake or outlet port
via at least one damping element. The damping element
provides a vibration-isolated coupling between the intake
or outlet port and the at least one fluid line. Therefore a
transfer of structure-borne noise, sound or vibration of
the operating motor unit to the fluid line are reduced or
prevented.

[0019] The damping elementis preferably slideably or
pluggably coupled to the fluid line or ports, for example
bushing-like. The slideable or pluggable coupling facili-
tates the coupling between the damping element and the
fluid line or ports, as no tools are needed for the coupling.
This is particularly advantageous, as commonly inside
the household appliance only little space for using tools
is provided.

[0020] In a preferred embodiment the damping ele-
ment comprises a damping portion, which is integrally
formed between afirst and a second portion of the damp-
ing element. The first or second portion is coupled to the
fluid line and the second or first portion is coupled to the
intake or outlet port. Preferably the damping portion is
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formed as a corrugated hose or a bellow.

[0021] In a preferred embodiment the at least one
damping element or at least the damping portion is resil-
ient and the material of the damping element is for ex-
ample Polyethylene or Polypropylene. The resilient ma-
terial of the damping element and/or the form of the
damping portion reduces or prevents the sound or vibra-
tion propagation from the motor unit to the fluid line. Fur-
ther a force applied to the fluid line due to movements of
the motor unit during a transport are damped or compen-
sated by the damping element.

[0022] Afurtheradvantage isthatlow-price plastic-ma-
terial fluid lines with high structure-borne noise transmis-
sion properties can be used without reducing the vibra-
tion isolation of the pump unit to the fluid line, because
the damping element provides the vibration-isolated cou-
pling between the pump unit and the fluid line.

[0023] In an alternative embodiment the at least one
damping element is integrally formed at an end of the at
least one fluid line or at the intake port and/or outlet port.
In this case the number of components is reduced. For
example the damping element may be integrally cast or
molded to the intake and/or outlet port or the at least one
fluid line. The connection to the counterpart component
(outlet port/fluid line and/or intake port/fluid line) is again
made via the damping element. Here preferably only one
portion for a pluggable or sliding connection to the coun-
terpart component is provided.

[0024] Claim 16 defines a household appliance, in par-
ticular dishwasher or washing machine having at least
one vibration-isolated mounting arrangement and/or at
least one pump unit arrangement. In a preferred embod-
iment the cantilever unit of the at least one vibration-iso-
lated mounting arrangement is attached inside the
household appliance over or on a foot or in a corner of
the household appliance.

[0025] Reference is made in detail to a preferred em-
bodiment of the invention, an example of which is illus-
trated in the accompanying drawing.

[0026] Fig. 1 shows a preferred embodiment of a vi-
bration-isolated mounting arrangement for a dishwasher.
The arrangement comprises a motor unit 1, having a mo-
tor 16 and a pump housing 18. The motor unit 1 is de-
tachably connected to a cantilever unit 2 via a damping
suspension element 6. The suspension element 6 is ar-
ranged on top of the motor unit 1 in a position defined by
the vertical extension of a centre of mass of said motor
unit 1. The suspension element 6 comprises a through
hole 14 which is coupled to a hook element 5, which is
integrally formed at the free end of the cantilever unit 2
as a casted or moulded component.

[0027] The attaching and detaching of the motor unit
1 to the cantilever unit 2 via the through hole 14 and the
hook element 5 is provided along a predefined line of
movement (see arrow D) which is essentially horizontal,
wherein the movement is a sliding on or plugging in of
the through hole 14 to the hook element 5. The predefined
line of movement D is defined by requiring no or essen-
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tially no force for connecting the through hole 14 to the
hook element 5. The connection of the motor unit 1 to
the cantilever unit 2, via the through hole 14 and the hook
element 5, is non-locked and quick-releasable.

[0028] The damping suspension element 6 is made of
a resilient material, which is adapted to damp a transfer
of structure-borne noise, sound or vibration of the motor
unit 1 to the cantilever unit 2 and to damp movements of
the motor unit 1 during a transport of the arrangement.
[0029] A securing device 3, 4 is arranged between a
side of the motor unit 1 and the cantilever unit 2 compris-
ing a first and second securing element 3, 4. The first
securing element 3 comprises a protruding stud 12 and
is integrally formed at the cantilever unit 2 as a moulded
or cast component. The second securing element 4 is
fixed to the side of the motor unit, is resilient and com-
prises an opening 10 to receive the protruding stud 12.
The opening 10 has a larger cross-section than the pro-
truding stud 12, therefore a coupling clearance is provid-
ed in a locking connection between the opening 10 and
the protruding stud 12. The coupling by the securing de-
vice 3, 4 does normally not support the motor unit 1. Fur-
ther, the coupling clearance reduces or prevents sound
or vibration propagation via the securing device 3, 4 from
the motor unit 1 to the cantilever unit 2.

[0030] For mounting the motor unit 1 to the cantilever
unit 2 such as providing the connections via the suspen-
sion element 6 and the securing device 3, 4, a mounting
line of movement (see arrow E) is required during as-
sembling. The mounting line of movement E overcomes
the blocking of the securing device 3, 4 which blocks the
movement along the horizontal predefined line of move-
ment D. In the mounting line of movement E the suspen-
sion element 6 is slideable or pluggable coupled to the
second coupling element 5 by a combination of a hori-
zontal movement and a bending movement by which the
resilientmaterial of the suspension element 6 is stretched
and bend by a force, to align the protruding stud 12 to
the opening 10. After the alignment between the protrud-
ing stud 12 and the opening 10 of the securing device 3,
4 has been achieved, the force applied to stretch the
suspension element 6 is released, and the restoring force
of the suspension element 6 pulls the securing device 3,
4 in the locking connection 10, 12.

[0031] The base 24 of the cantilever unit 2 is preferably
attached inside the dishwasher over or on a foot or in a
corner of the dishwasher (not shown).

[0032] An intake port 22 and an outlet port 20 are ar-
ranged on a pump housing 18. Hoses 7 are respectively
coupled to each port 22, 20 by a bushing-like damping
element 8. The damping element 8 is integrally formed
and comprises a corrugated hose B, a first connection
part A and a second connection part B. The coupling is
provided by a sliding on or plugging to of the first con-
nection part A to one of the hoses 7 and of the second
connection part B to the intake 22 or outlet 20 port, re-
spectively. The damping element 8 is resilient and has a
Shore-A hardness of less than or equal to 40. Preferably
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the Shore-A hardness is less than or equal to 38, more
preferably less or equal to 35. The material of the damp-
ing element 8 is for example Polyethylene or Polypropyl-
ene.

Reference Numerals List

[0033]

1 motor unit

2 cantilever unit

3 first securing element

4 second securing element
5 hook element

6 damping suspension element
7 hose

8 damping element

10  opening

12 protruding stud

14  through hole

16  motor

18  pump housing

20  outlet port

22  intake port

24  base

A first connection part

B  damping part

C  second connection part

D arrow

E arrow

Claims

1. Vibration-isolated mounting arrangement for a

household appliance, in particular for a dishwasher
or washing machine, the arrangement comprising:

a motor unit (1),

a cantilever unit (2),

a damping suspension device (6), and
a securing device (3, 4);

wherein the suspension device (6) is connecting the
motor unit (1) to the cantilever unit (2) and is adapted
to bear the motor unit (1),

characterized in that

the suspension device (6) and the securing device
(3, 4) are arranged separate of each other, in partic-
ular are spaced apart of each other, wherein the sus-
pension device (6) provides a non-locking detacha-
ble connection between the motor unit (1) and the
cantilever unit (2), and

the securing device (3, 4) is providing a locking con-
nection (10, 12) between the motor unit (1) and the
cantilever unit (2) or an supporting element of the
household appliance, wherein the securing device
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10.

(3, 4) has or essentially has a non-bearing function
with respect to the motor unit (1),

wherein the motor unit (1) is attachable to and de-
tachable from the cantilever unit (2) via the suspen-
sion device (6) in a predefined line of movement and
wherein the securing device (3, 4) is adapted to block
the movement of the motor unit (1) relative to the
cantilever unit (2) along the predefined line of move-
ment (D).

Vibration-isolated mounting arrangement of claim 1,
wherein the predefined line of movement (D) is es-
sentially perpendicular to a movement for connect-
ing or separating the locking connection (10, 12).

Vibration-isolated mounting arrangement of claim 1
or 2, wherein the predefined line of movement (D)
runs or essentially runs in a horizontal plane.

Vibration-isolated mounting arrangement of claim 1,
2 or 3, wherein the securing device (3, 4) comprises
a coupling clearance in the locking connection (10,
12) of the motor unit (1) to the cantilever unit (2) or
element of the household appliance.

Vibration-isolated mounting arrangement of any of
the previous claims, wherein the securing device (3,
4) has at least one damping portion (4).

Vibration-isolated mounting arrangement of any of
the previous claims, wherein the securing device (3,
4) comprises at least one first securing element (3)
and at least one second securing element (4), and
wherein the at least one first or second securing el-
ement (3, 4) is adapted to receive the at least one
second or first securing element (4, 3).

Vibration-isolated mounting arrangement of claim 6,
wherein the at least one second or first securing el-
ement (4, 3) comprises an opening (10) to receive a
protruding element (12) of the at least one first or
second securing element (3, 4).

Vibration-isolated mounting arrangement of any of
the previous claims, wherein the suspension device
(6) comprises a first coupling element (14), wherein
the first coupling element (14) is provided for cou-
pling the suspension element (6) to a second cou-
pling element (5) arranged at the cantilever unit (2)
or motor unit (1).

Vibration-isolated mounting arrangement of claim 8,
wherein the coupling connection provided by the first
and second coupling element (14, 5) is a quick-re-
lease connection.

Vibration-isolated mounting arrangement of any of
claims 6 to 9, wherein the second coupling element
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(5) and/or the at least one first securing element (3)
is integrally formed at the cantilever unit (2), in par-
ticular formed as a molded component.

Vibration-isolated mounting arrangement according
to any of the previous claims, wherein the motor unit
(1) is a motor (16) or a component powered by a
motor, in particular a pump unit (16, 18).

Pump unit arrangement for a household appliance,
in particular for a dishwasher or washing machine,
the arrangement comprising:

a pump unit (16, 18) comprising a pump housing
(18) with an intake port (22) and/or an outlet port
(20);

at least one fluid line (7); and

at least one damping element (8) providing a
vibration-isolated coupling between the intake
(22) or outlet port (20) and the at least one fluid
line (7), or

atleastone damping element (8) being arranged
at the intake and/or outlet port (22, 20) or the at
least one fluid line (7) and providing a vibration-
isolated coupling to the at least one fluid line (7)
or the intake and/or outlet port (22, 20), respec-
tively.

Pump unit arrangement of claim 12, wherein the
damping element (8) comprises a damping portion
(B) integrally formed between a first and a second
portion (A, C) of the damping element (8), wherein
the damping portion (B) is in particular a corrugated
hose or a bellow.

Pump unit arrangement of claim 13, wherein the first
portion (A) is adapted to be slideably or pluggably
coupled to the fluid line (7) and/or the second portion
(C) is adapted to be slideably or pluggably coupled
to the intake (22) or outlet port (20).

Pump unit arrangement of any of claims 12 to 14,
wherein the at least one damping element (8) or at
least the damping portion (B) is resilient and has a
Shore-A hardness of less than or equal to 40, pref-
erably the Shore-A hardness is less than or equal to
38, more preferably less than or equal to 35.

Household appliance, in particular-dishwasher or
washing machine, comprising at least one vibration-
isolated mounting arrangement according to any of
the previous claims 1to 11 and/or at least one pump
unit arrangement according to any of the previous
claims 12 to 15.

Household appliance according to claim 16, wherein
the cantilever unit (2) of the at least one vibration-
isolated mounting arrangement is attached inside
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the household appliance over or on a foot or in a
corner of the household appliance.
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requirements of unity of invention and relates to several inventions or groups of inventions, namely:

see sheet B

All further search fees have been paid within the fixed time limit. The present European search report has
been drawn up for all claims.

As all searchable claims could be searched without effort justifying an additional fee, the Search Division
did not invite payment of any additional fee.

[l

Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims:

[l

D None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, hamely claims:
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o ) Eul:opean Patent LACK OF UNITY OF INVENTION Application Number
J Office SHEET B EP 07 00 2592

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-11,16,17

Vibration-isolated mounting arrangement with a suspension
device and a securing device

2. claims: 12-17

Pump unit arrangement with a damping element between the
intake or outlet and one fluid line
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ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 07 00 2592

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.

EPO FORM P0459

31-08-2007
Patent document Publication Patent family Publication
cited in search report date member(s) date
DE 9211880 Ul 05-01-1994 IT 1272559 B 23-06-1997
WO 0054392 A 14-09-2000 AU 4163400 A 28-09-2000
US 2868484 A 13-01-1959  NONE
DE 1628488 Al 23-04-1970 AT 268596 B 10-02-1969
US 3425651 A 04-02-1969  NONE
EP 1245859 A 02-10-2002 DE 10115032 Al 02-10-2002
EP 0752493 Al 08-01-1997 DE 69610796 D1 07-12-2000
DE 69610796 T2 01-03-2001
ES 2152484 T3 01-02-2001
IT T0950573 Al 07-01-1997
EP 1087052 A 28-03-2001 IT PN990075 Al 23-03-2001
US 4571963 A 25-02-1986  NONE
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This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

+  EP 1245859 A2 [0002]
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