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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a suspension
unit. More specifically the invention relates to a suspen-
sion unit for use in a washing machine for dynamically
supporting a washing machine tub and drum assembly.

BACKGROUND TO THE INVENTION

[0002] Conventional washing machine tub and drum
assemblies are hung by springs or spring and damper
assemblies which act in tension. A significant disadvan-
tage of hung systems is that typically the suspended as-
sembly is hung from the top of the cabinet enclosing the
machine internal components. Therefore the cabinet
must be structurally strong enough to carry all the oscil-
lating suspension forces. An advantage of a hung system
is that it is inherently self centering because the lowest
potential energy state is in the centre of the movement
range. Therefore a hung system is stable.
[0003] Using suspension units, for example suspen-
sion struts, in compression to support the tub from below
enables the forces generated by the tub dynamic assem-
bly to be transmitted directly into the base of the washing
machine. The cabinet therefore has less structural de-
mands and can be somewhat isolated from the vibration
source of the drum and tub.
[0004] The main disadvantage of a suspension system
that operates in compression is that it does not inherently
self centralize the dynamic assembly and therefore can
provide less stability than a hung system.
[0005] In this specification where reference has been
made to patent specifications, other external documents,
or other sources of information, this is generally for the
purpose of providing a context for discussing the features
of the invention. Unless specifically stated otherwise, ref-
erence to such external documents is not to be construed
as an admission that such documents, or such sources
of information, in any jurisdiction, are prior art, or form
part of the common general knowledge in the art.
[0006] It is an object of the present invention to provide
an improved suspension unit or laundry machine, or to
at least provide the public or industry with a useful choice.
[0007] GB1387259A discloses a suspension assem-
bly having a resilient mounting for connecting one end
of a suspension strut to a bracket below it on the lower
part of a washing machine’s frame. The resilient mount-
ing resists tilting of the strut relative to the bracket while
the upper end of the strut is provided with a damper unit
or has a compression spring about it to resist axial move-
ment.

SUMMARY OF THE INVENTION

[0008] In one aspect, the present invention consists in
a laundry machine comprising: a dynamically suspended

assembly including a drum for holding laundry rotation-
ally mounted with the dynamically suspended assembly,
a supporting structure below the dynamically suspended
assembly, and at least one suspension assembly cou-
pled between the dynamically suspended assembly and
the supporting structure for supporting the dynamically
suspended assembly, the suspension assembly coupled
to the supporting structure below the dynamically sus-
pended assembly, the suspension assembly comprising:
a strut having a first end and a second end, and a coupling
disposed at the first end of the strut, the coupling having
a strut part connected to the strut and a mounting part
mounted to or integrally formed with the dynamically sus-
pended assembly, the mounting part of the coupling con-
figured to tilt relative to the strut part of the coupling, the
second end of the strut being coupled to the supporting
structure via a pivot coupling, characterized by a spring
disposed about the strut, a first end of the spring being
restrained relative to the mounting part of the coupling
and a second end of the spring being restrained relative
to the strut or the supporting structure so that lateral or
bending stiffness of the spring resists tilting movement
between the strut part and the mounting part of the cou-
pling to return or maintain the coupling to or in an equi-
librium position, and the strut part of the coupling is adapt-
ed to move axially relative to the strut.
[0009] The present invention also provides a laundry
machine comprising: a dynamically suspended assem-
bly including a drum for holding laundry rotationally
mounted with the dynamically suspended assembly, a
supporting structure below the dynamically suspended
assembly, and at least one suspension assembly cou-
pled between the dynamically suspended assembly and
the supporting structure for supporting the dynamically
suspended assembly, the suspension assembly coupled
to the supporting structure below the dynamically sus-
pended assembly, the suspension assembly comprising:
a strut having a first end and a second end, and a coupling
disposed at the first end of the strut, the coupling having
a strut part connected to the strut and a mounting part
mounted to or integrally formed with the supporting struc-
ture, the mounting part of the coupling configured to tilt
relative to the strut part of the coupling, the second end
of the strut being coupled to the dynamically suspended
assembly via a pivot coupling, characterized by a spring
disposed about the strut, a first end of the spring being
restrained relative to the mounting part of the coupling
and a second end of the spring being restrained relative
to the strut or the dynamically suspended assembly so
that lateral or bending stiffness of the spring resists tilting
movement between the strut part and the mounting part
of the coupling to return or maintain the coupling to or in
an equilibrium position, and the strut part of the coupling
is adapted to move axially relative to the strut.
[0010] To restrain the first end of the spring relative to
the mounting part of the coupling, the first end of the
spring may be fixed or mounted to the mounting part of
the coupling, or to one of the dynamically suspended
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assembly and the supporting structure that the mounting
part of the coupling is mounted to or integrally formed
with.
[0011] Preferably the coupling at the first end of the
strut is a first coupling and the suspension assembly has
a second coupling disposed at the second end of the
strut, the second coupling having a strut part connected
to the strut and a mounting part connected to or integrally
formed with the other one of the dynamically suspended
assembly and the supporting structure, the mounting part
of the second coupling configured to tilt relative to the
strut part of the second coupling, and a second end of
the spring being restrained relative to the strut or the
mounting part of the second coupling.
[0012] To restrain the second end of the spring relative
to the mounting part of the second coupling, the second
end of the spring may be fixed or mounted to the mounting
part of the second coupling, or to the other one of the
dynamically suspended assembly and the supporting
structure that the mounting part of the second coupling
is mounted to or integrally formed with.
[0013] Preferably the coupling is a pivot coupling. Pref-
erably the second coupling is a pivot coupling. Preferably
the coupling allows at least two degrees of freedom of
rotational movement between the strut part and the
mounting part of the coupling. Preferably the second cou-
pling allows at least two degrees of freedom of rotational
movement between the strut part and the mounting part
of the second coupling.
[0014] In a preferred embodiment, the mounting part
of the coupling has an extension extending axially to-
wards the second end of the strut and away from a centre
of tilting or pivoting movement of the coupling, the first
end of the spring being supported by the extension.
[0015] In one embodiment, the strut part of the coupling
is adapted to move axially relative to the strut. In this
embodiment, preferably the strut part of the coupling and
the strut are adapted to provide frictionally damped axial
movement between the strut part of the coupling and the
strut. The strut may have an abutment disposed adjacent
the strut part of the coupling that limits axial movement
of the coupling with respect to the strut, the spring biasing
the coupling toward the abutment so that axial movement
of the strut part of the coupling away from the abutment
compresses the spring.
[0016] Preferably the first end of the spring being re-
strained relative to the mounting part of the coupling has
a greater diameter than the second end of the spring.
For example, the spring is a conical spring or is approx-
imately conical or frustoconical.
[0017] Preferably the strut part and the mounting part
of the coupling are adapted to provide frictionally damped
movement between the strut part and the mounting part
of the coupling.
[0018] Preferably the strut part of the coupling com-
prises a pivot cup or ball and the mounting part of the
coupling comprises a seat that supports the pivot cup or
ball to provide pivoting movement between the strut part

and the mounting part of the coupling. In one embodi-
ment, the strut part of the coupling comprises the pivot
cup and the mounting part of the coupling comprises the
seat and a cap, complimentarily curved facing surfaces
of the seat and the cap defining a raceway for receiving
the cup. Preferably a rim of the cup and a closed perim-
eter of the raceway define a limit to the extent of pivoting
movement between the strut part and the mounting part
of the coupling. Preferably the seat and the cap bear
against the cup to create a frictional damping force that
opposes movement of the cup within the raceway. Pref-
erably a clamping force between the seat and cap defines
an amount of frictional damping between the strut part
and mounting part of the coupling. Preferably a surface
friction damping element is located between the cup and
the raceway to influence frictional damping characteris-
tics of the coupling.
[0019] In an alternative embodiment the mounting part
of the coupling comprises the seat and a cap, and the
coupling comprises a spring, the spring acting between
the cap and the cup or the ball to maintain a positive force
between the cup or the ball and the seat.
[0020] The seat or the cap may be integrally formed
with one of the dynamically suspended assembly and
the supporting structure.
[0021] Preferably the strut part of the coupling com-
prises a sleeve for connecting the pivot cup to the strut.
Preferably the sleeve and the strut are formed to provide
frictionally damped axial movement between the cup and
the strut. Preferably a surface friction damping element
is located between the sleeve and the strut to influence
frictional damping characteristics between the coupling
and the strut. Preferably the second coupling is a ball
and socket joint. In one embodiment, the strut part of the
second coupling is adapted to move axially relative to
the strut. Preferably the laundry machine comprises at
least three said suspension assemblies. Preferably each
said suspension assembly is aligned so that a line along
the longitudinal axis of the spring of each suspension
assembly extends within a distance of the centre of grav-
ity of the dynamically suspended assembly, the distance
being the smallest of one quarter of the diameter of the
drum or one quarter of the length of the drum. More pref-
erably, a line along the longitudinal axis of the spring of
each suspension assembly extends within 10cm of the
centre of gravity of the dynamically suspended assembly.
[0022] In one embodiment, the second end of the
spring is restrained relative to the mounting part of the
second coupling, and
the dynamically suspended unit is supported by a single
said suspension unit, a line along the longitudinal axis of
the spring of the suspension assembly extending within
10cm of the centre of gravity of the dynamically suspend-
ed assembly.
[0023] Preferably the laundry machine is a washing
machine, and

the dynamically suspended assembly comprises a
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tub for holding washing fluid and the drum is rota-
tionally mounted within the tub, and
the at least one suspension assembly is coupled be-
tween the tub and the supporting structure for sup-
porting the dynamically suspended assembly, the
suspension assembly coupled to the supporting
structure below the tub. For example, the laundry
machine is a horizontal axis washing machine. The
laundry machine may be a top loading horizontal axis
washing machine, the drum being supported at each
end by a shaft rotationally supported by bearings lo-
cated at the tub. Alternatively the laundry machine
is a dryer.

[0024] In another embodiment, the laundry machine
comprises:
each suspension assembly is aligned so that a longitu-
dinal axis of the compression spring of each suspension
unit extends within a distance of the centre of gravity of
the dynamically suspended assembly, the distance being
the smallest of:

one quarter of the diameter of the drum, and
one quarter of the length of the drum.

[0025] In one embodiment the laundry machine com-
prises at least two said suspension assemblies. In a pre-
ferred embodiment the laundry machine comprises at
least three said suspension assemblies. Most preferably,
the laundry machine comprises four said suspension as-
semblies. Each suspension assembly may comprise a
suspension assembly as described above.
[0026] More preferably a line along the longitudinal ax-
is of the compression spring of each suspension assem-
bly extends within 10cm of the centre of gravity of the
dynamically suspended assembly.
[0027] The laundry machine according to the invention
comprises a pivot coupling. Preferably, this pivot coupling
comprises:

a first part, and a second part configured to pivot
relative to the first part of the coupling, the first part
attached to the strut and the second part mounted
to the respective
one of the dynamically supported assembly and the
supporting structure, wherein
the first part of the pivot coupling comprises a pivot
cup or ball having a first curved surface, and the sec-
ond part of the pivot coupling comprises a second
curved surface providing a seat that supports the
first curved surface of the pivot cup or ball to provide
pivoting movement between the first part and the
second part of the pivot coupling, and
a component for maintaining a positive force be-
tween the first and second curved surfaces, wherein
the first part of the coupling does not significantly
support the weight of the dynamically suspended
system so that a friction damping force between the

first and second curved surfaces is significantly in-
dependent of the weight of the dynamically suspend-
ed system.

[0028] In one embodiment the first part of the pivot cou-
pling comprises the pivot cup, and the component for
maintaining a positive force between the first and second
curved surfaces is a cap, the second part of the pivot cup
comprising the cap and the seat, complimentarily curved
facing surfaces of the seat and the cap defining a raceway
for receiving the pivot cup, a clamping force between the
seat and cap maintaining the positive force between the
first and second curved surfaces. The second curved sur-
face comprises a convex surface or concave surface and
the cap comprises a third curved surface, the third curved
surface comprising the other one of a convex surface or
concave surface, the second curved surface facing the
third curved surface, the second curved surface and the
third curved surface defining the raceway, and

the first curved surface of the cup comprises the oth-
er one of a convex surface and a concave surface,
and the pivot cup comprises a fourth curved surface,
the fourth curved surface opposite the first curved
surface, the fourth curved surface of the cup corre-
sponding to the third curved surface of the cap.
each of the concave and convex surfaces of the sec-
ond part and the pivot cup having the same radius
of curvature.

[0029] In an alternative embodiment the second part
comprises a cap, and the component is a spring acting
between the cap and the pivot cup or ball to maintain the
positive force between the first and second curved sur-
faces. In one alternative embodiment the first part of the
pivot coupling comprises the pivot cup and the pivot cou-
pling comprises a bearing element between the pivot cup
and the spring, the bearing element contacting a curved
side of the pivot cup opposite to the first curved surface.
[0030] Preferably the first curved surface is convex and
the second curved surface is concave.
[0031] In the embodiment comprising a raceway, pref-
erably the seat and the cap bear against the cup to create
a frictional damping force that opposes movement of the
cup within the raceway. Preferably a rim of the cup and
a closed perimeter of the raceway define a limit to the
extent of pivoting movement between the first part and
the second part of the pivot coupling. Preferably the seat
and the cap bear against the cup to create a frictional
damping force that opposes movement of the cup within
the raceway.
[0032] Preferably the seat or the cap is integrally
formed with one of the dynamically suspended assembly
and the support structure.
[0033] Preferably the pivot coupling allows at least two
degrees of freedom of rotational movement between the
first part and the second part of the coupling.
[0034] Preferably, the first part of the pivot coupling is
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adapted to move axially relative to the strut, or
the laundry machine comprises a joint between the strut
and the other one of the dynamically supported assembly
and the supporting structure for providing axial move-
ment between the strut and the other one of the dynam-
ically supported assembly and the supporting structure.
[0035] In a preferred embodiment, the first part of the
pivot coupling and the strut are adapted to provide fric-
tionally damped axial movement between the first part
of the pivot coupling and the strut. Preferably the strut
has an abutment disposed adjacent the first part of the
pivot coupling that limits axial movement of the pivot cou-
pling with respect to the strut. Preferably the first part of
the pivot coupling comprises a sleeve for connecting the
pivot cup to the strut. Preferably the sleeve and the strut
are formed to provide frictionally damped axial movement
between the cup and the strut. Preferably a surface fric-
tion damping element is located between the sleeve and
the strut to influence frictional damping characteristics
between the pivot coupling and the strut.
[0036] Preferably a surface friction damping element
is located between the first curved surface and the sec-
ond curved surface to influence frictional damping char-
acteristics of the pivot coupling.
[0037] Preferably the laundry machine comprises a
compression spring between the second part of the cou-
pling and the other one of the dynamically supported as-
sembly and the supporting structure.
[0038] In one embodiment the laundry machine is a
washing machine, for example a horizontal washing ma-
chine. Alternatively the laundry machine is a dryer.
[0039] The term "comprising" as used in this specifi-
cation and provisional claims means "consisting at least
in part of". When interpreting each statement in this spec-
ification and provisional claims that includes the term
"comprising", features other than that or those prefaced
by the term may also be present. Related terms such as
"comprise" and "comprises" are to be interpreted in the
same manner.
[0040] To those skilled in the art to which the invention
relates, many changes in construction and widely differ-
ing embodiments and applications of the invention will
suggest themselves without departing from the scope of
the invention as defined in the appended claims. The
disclosures and the descriptions herein are purely illus-
trative and are not intended to be in any sense limiting.
[0041] The invention consists in the foregoing and also
envisages constructions of which the following gives ex-
amples only.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] Preferred embodiments of the invention will be
described by way of example only and with reference to
the drawings, in which:

Figure 1 shows a suspension unit according to one
embodiment of the present invention.

Figure 2 is a cross section of the suspension unit of
Figure 1 on line II-II.
Figure 3 is an exploded view of the suspension unit
of Figure 1.
Figure 4 shows a dynamically suspended assembly
of a washing machine comprising a tub and a drum
(not shown) rotationally mounted in the tub, the dy-
namically suspended assembly supported by four
suspension units extending from a support structure.
Figure 5 is a cross section of the suspension unit of
Figure 1 with a mounting part of a coupling tilted or
pivoted away from a central position relative to a strut
and strut part of the coupling.
Figures 6A and 6B are cross sectional views of two
alternative suspension unit assemblies.
Figure 7 is a cross sectional view of another alter-
native suspension unit assembly.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0043] With reference to Figures 1 to 7, the invention
comprises a suspension unit 1. The suspension unit com-
prises a strut or shaft 5, a coupling 2 disposed toward a
first end 7 of the strut, and a spring 25 extending from
the coupling towards a second end 8 of the strut.
[0044] The coupling 2 comprises a strut part 15 con-
nected to the strut and a mounting part 3. The mounting
part and the strut part are mutually adapted to allow the
two parts to tilt or pivot with respect to each other. That
is, the mounting part 3 of the coupling 2 can tilt or pivot
relative to the strut 5 or the strut part 15 of the coupling,
and the strut or strut part 15 of the coupling can tilt or
pivot relative to the mounting part 3 of the coupling.
[0045] In this specification and claims, tilt, tilting, pivot
and pivoting are used to describe movement between
the strut part and the mounting part of the coupling that
causes a longitudinal axis of these parts to tilt relative to
one another. Pivoting or tilting movement in this specifi-
cation and claims is intended to also mean rotational
movement with at least one degree of freedom about a
centre of rotation. Preferably the coupling 2 provides tilt-
ing or pivoting movement that allows for rotation with at
least two degrees of freedom about a centre of rotation.
That is, rotational movement about the centre of rotation
in any lateral direction with respect to the longitudinal
axis of the strut 5. Preferably the coupling 2 provides
tilting or pivoting movement that allows for rotation with
three degrees of freedom about a centre of rotation.
[0046] As best shown in Figure 2, a first end 26 of the
spring 25 is restrained relative to the mounting part 3 of
the coupling 2. This arrangement utilises the lateral stiff-
ness of the spring to provide a force to resist tilting move-
ment of the mounting part of the coupling away from an
equilibrium or central position of the strut part of the cou-
pling. Tilting or pivoting movement between the mounting
part of the coupling and the strut or strut part of the cou-
pling causes the spring to bend or deform laterally since
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the spring is attached to or restrained relative to the
mounting part of the coupling. Figure 5 illustrates the
mounting part of the coupling tilted or pivoted away from
a central position relative to the strut and strut part of the
coupling. The lateral stiffness of the spring will resist
bending and lateral deflection of the spring and thus the
lateral stiffness of the spring will act to return the coupling
to the equilibrium position. In the illustrated embodi-
ments, the equilibrium position for the suspension unit is
a central position where the spring is centred on the strut
and the longitudinal axis’s of the mounting part and strut
part of the coupling are aligned.
[0047] In the illustrated embodiments, one end of the
spring is restrained relative to the mounting part of the
coupling and the other end of the spring is restrained
relative to the strut, so that tilting movement between the
parts of the coupling causes the spring to bend or deform
laterally. As described above, the lateral stiffness of the
spring will resist bending and lateral deflection of the
spring. Thus a suspension unit arrangement according
to the invention uses the lateral stiffness of the spring to
resist pivoting or tilting movement between the mounting
part and the strut part of the coupling.
[0048] The illustrated suspension unit has a second
coupling 30 at the second end 8 of the strut. The second
coupling allows the suspension unit to tilt or pivot relative
to a support structure to which the second coupling is
attached. Preferably the second coupling provides at
least two degrees of freedom of rotational movement be-
tween the second end of the strut and the supporting
structure. Preferably the second coupling provides three
degrees of freedom. Preferably the second coupling is a
ball joint. As shown, the ball 33 of the ball joint is attached
at the end of the strut 5, and a corresponding socket (not
shown) is mounted to a supporting structure. The socket
or mounting part of the second coupling may be included
as a part of a suspension unit assembly for mounting to
a support structure.
[0049] In the illustrated embodiments and as best
shown in Figures 2 and 7, the second end 27 of the spring
is restrained relative to the second end of the strut. In an
alternative embodiment, the second end of the spring is
restrained relative to a mounting part of the second cou-
pling, or to a supporting structure supporting the suspen-
sion unit. With the first end of the spring restrained relative
to the mounting part of the coupling at the first end of the
strut and the second end of the spring restrained relative
to the mounting part of the second coupling, any tilting
movement of the mounting parts of the couplings relative
to the strut will bend or deform the spring. And as de-
scribed above in relation to the illustrated embodiments,
the lateral stiffness of the spring will resist bending of the
spring and thus the lateral stiffness of the spring will act
to return the coupling to the equilibrium position.
[0050] In a further alternative embodiment, the second
end of the strut may be rigidly fixed to a supporting struc-
ture, with the second end of the spring fixed relative to
the second end of the strut or to the supporting structure.

[0051] In the preferred embodiment, the coupling at
the first end of the strut (the first coupling) is a pivot cou-
pling, and preferably the second coupling is a pivot cou-
pling. Preferably the first coupling allows three degrees
of freedom of rotational movement between the strut part
and the mounting part of the first coupling. And preferably
the second coupling allows three degrees of freedom of
rotational movement between the strut part and the
mounting part of the second coupling.
[0052] In an alternative embodiment, the first coupling
or the second coupling or both couplings could, by ex-
ample, be formed as an elastomeric block or member
coupled between an end of the strut and a corresponding
structure or assembly. The resiliency of the elastomeric
block allows a strut part and a mounting part of the cou-
pling to tilt relative to one another. For example, a flange
for attaching the strut to the elastomeric block could be
the strut part of the coupling. And a flange for attaching
the elastomeric block to a tub could be the mounting part
of the coupling. One embodiment of the invention re-
quires a coupling at one end having a mounting part and
a strut part, the coupling adapted to allow relative tilting
movement between the strut and mounting parts, and
the spring restrained relative to the mounting part of the
coupling.
[0053] The preferred embodiment comprises cou-
plings that isolate significant lateral loads from acting on
the strut. A pivot coupling at each end of the strut mostly
isolates lateral forces from acting on the strut. Since the
spring is restrained relative to the mounting side of at
least one of the pivot couplings, a lateral force or bending
moment acting on the suspension unit is mostly applied
to or resisted by the spring and not the strut. This means
the strut can be lighter weight than a strut of a conven-
tional suspension unit. For example, the embodiment of
Figure 7 comprises a lightweight strut.
[0054] In the preferred embodiment the end of the
spring being restrained relative to the mounting part of
the coupling has a significantly larger diameter than the
diameter of the strut 5. This is to allow the strut to move
about as required without contacting the spring at the
coupling end 7 of the strut. Where the other end (second
end) of the spring is restrained relative to the strut, it is
preferred that this second end of the spring has a smaller
diameter compared to the end of the spring at the cou-
pling 2 for convenient attachment to the strut or a strut
part of the coupling at the second end of the strut. As
shown in the illustrated embodiments, the spring is a con-
ical spring or is approximately conical or frustoconical.
[0055] The first end of the spring is received or cap-
tured by a radial inwardly facing surface of the mounting
part 3 of the coupling 2. Axially the spring bears against
an axially facing surface of the coupling. For example, in
the embodiment of Figure 2 the spring bears against an
end surface of longitudinal ribs 23 located in an internal
cavity of the mounting part of the coupling. In the embod-
iment of Figure 7, longitudinal ribs and an axial facing
surface are located between two adjacent turns of the
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spring to capture the spring axially. The second end of
the coupling is located on an outside diameter of the strut
5 or part of the coupling at the second end of the strut.
In the illustrated embodiments, the second end of the
spring locates on the radially facing surface of longitudi-
nal ribs 31 formed as part of the strut part of the second
coupling. The second end of the coupling bears axially
against a shoulder 32. In the embodiment of Figure 7,
the shoulder or lateral flange 32 locates between two
adjacent turns of the spring.
[0056] In an alternative embodiment where the second
end of the spring is restrained relative to a support struc-
ture, the diameter of the spring at the second end must
be sufficient for the spring to extend past the strut part
of the second coupling to attach to the mounting part of
the second coupling or a support structure to which the
mounting part of the second coupling is fixed.
[0057] Preferably the mounting part of the first coupling
has an extension or extension member 24 extending ax-
ially towards the second end of the strut and away from
a centre 40 of tilting or pivoting movement of the first
coupling. The first end of the spring is supported by the
extension 24 at an axial distance from the centre 40 of
tilting or pivoting movement of the coupling.
[0058] A spring provides both lateral stiffness and axial
stiffness. Where a spring is supported, for example at
one end, and a lateral force is applied to the spring at a
position axially spaced from the supported end of the
spring, the lateral stiffness of the spring resists the spring
being deflecting laterally.
[0059] The further the first end 26 of the spring is axially
spaced from the pivot centre 40, the more the first end
of the spring is deflected laterally for a given amount of
pivoting between the strut and mounting parts of coupling
2. So, by spacing the first end of the spring away from
the pivot centre, the amount of lateral deflection of the
spring is increased for a given angle of tilt between the
strut part and the mounting part of the coupling 2. The
lateral force required to deflect a spring laterally is de-
pendent on the amount of lateral deflection. Therefore,
spacing the first end of the spring away from the pivot
centre, by providing extension 24, increases the lateral
stiffness of the suspension unit.
[0060] In a suspension unit according to the present
invention with one end of the spring restrained relative
to a mounting side of a coupling, a desired amount of
lateral stiffness and a desired amount of linear stiffness
can be achieved with a single spring by varying the po-
sition of the spring relative to the pivot centre.
[0061] In the preferred embodiment the strut part 15
and the mounting part 3 of the coupling 2 are adapted to
provide frictionally damped movement between the strut
part and the mounting part of the coupling. In the embod-
iments of Figures 2 and 7, the strut part of the coupling
comprises a pivot cup 19 and the mounting part of the
coupling comprises a raceway 13 that supports the pivot
cup to provide pivoting movement between the strut part
and the mounting part of the coupling. The mounting part

of the coupling comprises two parts, a seat 20 and a cap
10. The seat and cap have complimentarily curved facing
surfaces 21 and 11 that define the raceway 13. The com-
plementary curved surfaces comprise a convex surface
and a concave surface facing the convex surface, the
convex and concave surfaces defining the raceway. The
curvature of the convex and concave surfaces matches
the curvature of the curved surfaces of the pivot cup. The
pivot cup comprises a concave surface corresponding to
the convex surface of the raceway, and a convex surface
corresponding to the concave surface of the raceway.
The seat and the cap bear against the cup to create a
frictional damping force that opposes movement of the
cup within the raceway. The seat and cap can be mutually
adapted so that when assembled the seat and cap pro-
vide a clamping force to clamp the cup in the raceway
and define an amount of frictional damping between the
strut part and mounting part of the coupling. The clamping
force between the seat and cap maintains a positive force
between the cup and the seat. A positive force between
the cup and the seat is intended to mean that the cup is
forced or pressed against the seat.
[0062] In the preferred embodiment a surface friction
damping element is located between the cup and the
raceway to influence frictional damping characteristics
of the coupling. For example, a surface friction damping
element may be a pad (not shown) located in a recess
22 formed in one or both surfaces of the cup facing the
seat and cap. Alternatively, a recess for receiving a fric-
tion damping element may be formed in the cap or the
seat or both. For example, a recess 22 is provided in the
cup of the embodiment of Figure 7. Preferably the surface
friction damping elements are greased foam pads. Alter-
natively, frictional damping between the mounting part
and the strut part of the coupling can be achieved by a
predetermined interference fit between these parts. A rim
18 of the cup and a closed perimeter 12 of the raceway
define a limit to the extent of pivoting movement between
the strut part and the mounting part of the coupling.
[0063] The curvature of the pivot cup and mounting
part of the coupling could be opposite to the curvature of
the preferred illustrated embodiments, so that the pivot
centre of the coupling 2 is located intermediate of the first
and second ends of the strut.
[0064] In use the suspension unit is coupled between
a supporting structure and a suspended object to dynam-
ically support the suspended object from the supporting
structure. The suspension unit allows axial movement of
the strut relative to the coupling 2 at the first end of the
strut or the coupling 30 at the second end of the strut to
allow the spring to be compressed to absorb linear or
axial movement of the suspended object relative to the
supporting structure. In the illustrated embodiments the
strut part 15 of the coupling at the first end of the strut is
adapted to move axially relative to the strut 5. In an al-
ternative embodiment, the strut part of the second cou-
pling 30 may be adapted to move axially relative to the
strut.
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[0065] Preferably the strut part 15 of the coupling 2 and
the strut 5 are adapted to provide frictionally damped
axial movement between the strut part of the coupling
and the strut. In the illustrated embodiments the strut part
of the coupling comprises a sleeve 16 for connecting the
strut part 15 to the strut 5. Preferably a surface friction
damping element is located between the sleeve and the
strut to influence frictional damping characteristics of the
coupling. For example, pads (not shown) are located in
annular recess 17 formed in the sleeve surface facing
strut 5. Preferably the surface friction damping elements
are greased foam pads. Alternatively, frictional damping
between the sleeve and the strut can be achieved by a
predetermined interference fit between these parts. In
the embodiment of Figure 7, the sleeve is formed in two
parts to provide a recess or cavity 17 for receiving damp-
ing foam.
[0066] Preferably the strut comprises an abutment 6
disposed adjacent the strut part of the coupling that limits
axial movement of the coupling with respect to the strut.
The abutment is a member that extends radially from the
strut to provide an axially facing surface that limits axial
movement of the coupling once the coupling bears
against the axially facing surface. Preferably the abut-
ment and the strut are integrally formed. For example, in
the preferred embodiment the abutment is formed by
splaying an end portion of the hollow strut radially out-
wards. The spring biases the coupling 2 toward the abut-
ment 6. Axial movement of the coupling away from the
abutment compresses the spring. Preferably the spring
is slightly compressed with the strut part of the coupling
bearing against the abutment.
[0067] The pivot cup does not significantly support the
weight of the dynamically suspended assembly. Due to
the axial movement provided in the suspension assembly
and with the spring 25 supporting the mounting part of
the pivot coupling, the pivot cup does not support the
weight of the suspended assembly. Further, the strut
does not support the weight of the suspended assembly;
the strut does not take any significant axial load. There-
fore the friction damping force between the seat and the
cup or between the pivot cup and the raceway is signif-
icantly independent of the weight of the dynamically sus-
pended assembly and/or the strength of the compression
spring supporting the dynamically suspended assembly.
This design allows for an amount of pivoting friction
damping to be achieved that is significantly independent
of the weight of the suspended assembly. Furthermore,
since the strut does not take any significant axial or lateral
load, the strut may be relatively lightweight as illustrated
by the embodiment of Figure 7. For example, the strut of
the embodiment of Figure 7 is a 6mm diameter solid rod
or wire. Such a smaller diameter strut may be formed
from a length of wire, for example 6mm diameter steel
wire. A smaller diameter strut may also be suitable, for
example 4 - 5mm diameter.
[0068] Alternative suspension unit assemblies 101 and
202 are illustrated in Figures 6A and 6B, each comprising

an alternative pivot coupling, 102 and 202.
[0069] The coupling 102 of the embodiment of Figure
6A comprises a strut part 115 and a mounting part 103.
The strut part 115 and mounting part 103 are adapted to
provide frictionally damped movement between the strut
part and the mounting part of the coupling. In the illus-
trated embodiment, the strut part of the coupling com-
prises a pivot cup 119. The mounting part of the coupling
comprises a seat 120 for receiving the cup, and a cap
110. The seat and the cap are connected together at an
edge region. The seat comprises a concave surface 121
to match the curved convex surface of the cup. A spring
150 is provided between the cap 110 and the cup 119 to
maintain contact between the curved surfaces of the seat
and the cup. The seat bears against the cup to create a
frictional damping force that opposes movement of the
cup. The spring is selected to provide a suitable amount
of contact pressure between the seat and the cup to
achieve a desired amount of frictional damping for the
particular use of the suspension unit.
[0070] In the illustrated embodiment of Figure 6A, a
surface friction damping element is located between the
cup and the seat to influence frictional damping charac-
teristics of the coupling. For example, a surface friction
damping element may be a pad (not shown) located in
a recess 122 formed in the curved surface of the cup
facing the seat. Preferably the surface friction damping
elements are greased foam pads.
[0071] A bearing element 151 may be provided be-
tween the cup 119 and the spring 150. In the illustrated
embodiment the spring 150 is received in a groove in one
side of the bearing element, and an opposed side of the
bearing element is complementarily shaped to contact
the concave curved surface of the cup 119.
[0072] The coupling 202 of the embodiment of Figure
6B comprises a strut part 215 and a mounting part 203.
The strut part 215 and mounting part 203 are adapted to
provide frictionally damped movement between the strut
part and the mounting part of the coupling. In the illus-
trated embodiment, the strut part of the coupling com-
prises a ball 219. The ball can be formed as a part of a
sphere. The ball is a body having a concave surface. The
mounting part of the coupling comprises a seat 220 for
receiving the ball, and a cap 210. The seat and the cap
are connected together at an edge region. The seat com-
prises a concave surface to match the curved concave
surface of the ball. A spring 250 is provided between the
cap 210 and the ball 219 to maintain contact between
the seat and the ball. The seat bears against the ball to
create a frictional damping force that opposes movement
of the ball. The spring is selected to provide a suitable
amount of contact pressure between the seat and the
ball to achieve a desired amount of frictional damping for
the particular use of the suspension unit.
[0073] In the illustrated embodiment, one end of the
spring is received in a groove in the cap 210, and an
opposite end of the spring is received in a grove in the
ball 219. Pivoting movement between the strut part 225
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and the mounting part 203 causes the spring 250 to elas-
tically bend; one side of the spring compresses more
than an opposite side of the spring as the ball moves in
the seat. The lateral stiffness of the spring 250 resists
bending and lateral deflection of the spring. Thus the lat-
eral stiffness of the spring will act to return the coupling
to the equilibrium or central position.
[0074] In the illustrated embodiment of Figure 6B, a
surface friction damping element is located between the
ball and the seat to influence frictional damping charac-
teristics of the coupling. For example, a surface friction
damping element may be a pad (not shown) located in
a recess 222 formed in the curved surface of the ball
facing the seat. Preferably the surface friction damping
elements are greased foam pads.
[0075] A suspension unit according to the present in-
vention is specifically intended to be used in a washing
machine assembly for dynamically suspending a tub and
drum assembly. The suspension unit is intended to be
coupled between the tub and a supporting structure, the
suspension unit coupled to the supporting structure be-
low the tub so that compression of the spring 25 resists
axial movement of the coupling 2 along the strut towards
the second end of the strut. Preferably a washing ma-
chine assembly comprises at least 3 suspension units.
In a preferred embodiment the washing machine has four
suspension units as illustrated in Figure 4. Where there
are three or more struts, the spring must be retained rel-
ative to the mounting side of at least one of the first and
second couplings, so that the lateral stiffness of the
springs is utilised. In an alternative embodiment, the tub
can be supported with a single suspension unit if the
spring is retained relative to the mounting side of both
the first and second couplings (or to the tub mounted to
the first coupling and the support structure supporting
the second coupling).
[0076] Three or more suspension units according to
the present invention can be used to support the tub from
below since the lateral stiffness of the spring in each sus-
pension unit is utilized. The lateral stiffness of the spring
of each suspension unit acts to provide a centralizing
force to return the tub to a neutral or equilibrium position.
[0077] The illustrated embodiment comprises a spring
restrained relative to the tub or mounting part of the upper
coupling. In an alternative embodiment, the spring can
be restrained relative to the mounting part of the lower
coupling or support structure supporting the strut, with
an upper end of the spring restrained relative to the strut
5.
[0078] A suspension unit according to the present in-
vention may be used to dynamically support the tub and
drum assembly in a horizontal axis or vertical axis ma-
chine. In this specification and claims, a horizontal axis
machine is a machine that has the rotating laundry drum
supported so that the longitudinal axis of the drum is hor-
izontal or at an angle of up to 45degrees from horizontal.
And a vertical axis machine is a machine that has the
rotating laundry drum supported so that the longitudinal

axis of the drum is vertical or at an angle of up to
45degrees from vertical. A horizontal axis machine may
be front or top loading. A benefit for using suspension
units according to the present invention in a top loading
horizontal axis machine to support the tub and drum as-
sembly is that the tub suspension mounting points do not
interfere with the circumferential opening of the drum or
the drum circumferential hatch or hatch operating mech-
anism.
[0079] Use of a suspension unit according to the
present invention is not limited to use in a washing ma-
chine. Suspension units according to the present inven-
tion may be used to support any body or assembly that
needs to be supported dynamically. For example, a sus-
pension unit according to the present invention may be
used to support the rotational laundry drum in a laundry
drying machine. Furthermore, a pivot coupling compris-
ing a first part being a pivot cup and a second part having
a raceway that supports the pivot cup to provide pivoting
movement between the first part and the second part of
the pivot coupling as described herein may be a useful
component for use in any assembly where a pivot joint
or coupling between two parts is required.
[0080] A further improvement can be achieved by sup-
porting a tub and drum assembly from below using a
suspension unit that is aligned so that a longitudinal axis
of each suspension unit extends through the approximate
centre of gravity of the dynamically suspended assembly.
This arrangement is illustrated in Figure 4 wherein four
suspension units 1 (one obscured from view) are angled
inwardly from a base 104 so that the longitudinal axis
101 of each suspension unit extends through the approx-
imate centre of gravity 102 of the dynamically supported
tub and drum assembly 103.
[0081] An amount of rotational or lateral stiffness is re-
quired from the suspension units so that the lowest en-
ergy state for the dynamically suspended system is to-
wards the centre of the movement range for the dynam-
ically suspended system.
[0082] As the drum spins through the natural rocking
resonance speed, any out of balance, caused for exam-
ple by unevenly distributed laundry within the drum, caus-
es the tub and drum assembly (the dynamically suspend-
ed system) to rock about the centre of mass of the dy-
namically suspended system.
[0083] The rocking resonance speed of the dynamical-
ly suspended assembly is dependent on the rotational or
lateral stiffness of the suspension system (the suspen-
sion units supporting the dynamically suspended assem-
bly) about the centre of mass of the dynamically sus-
pended system. Therefore the resistance to rotation of
the dynamically suspended system about the centre of
gravity should be carefully controlled so that the reso-
nance can be passed through at a suitably low speed
when the oscillations are less energetic.
[0084] The linear stiffness of the suspension units does
not contribute any useful self centering force, but if the
springs are aligned at an angle away from the centre of
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gravity of the dynamically suspended assembly they will
apply a moment about the centre of gravity and cause
an unwanted increase in the rocking stiffness of the sus-
pension system. For this reason the suspension units
should be aligned so that the longitudinal axis of the
spring of each suspension unit is aligned towards the
approximate centre of gravity of the dynamically sus-
pended system. Preferably the each said suspension as-
sembly is aligned so that a line along the longitudinal axis
of the spring of each suspension assembly extends within
the smallest of one quarter of the diameter of the drum
or one quarter of the length of the drum.
[0085] As illustrated, the lower end of each unit is sup-
ported on a base or support structure 104. Therefore a
cabinet (not shown) for enclosing the illustrated assembly
has a minimum structural requirement and can be some-
what isolated from vibration of the dynamically supported
assembly.
[0086] Preferably each suspension unit aligned to-
wards the centre of gravity of the dynamically suspended
assembly is a suspension unit according to the present
invention. However, an assembly comprising a plurality
of prior art suspension units each having a suspension
spring will be improved if the suspension springs are
aligned to the centre of gravity of the dynamically sus-
pended system.
[0087] For example, in a prior art washing machine
comprising suspension springs and separate damping
units, an improvement will be achieved if the suspension
springs are aligned to the centre of gravity of the tub and
drum assembly.
[0088] The foregoing description of the invention in-
cludes preferred forms thereof. Modifications may be
made thereto without departing from the scope of the
invention as defined by the accompanying claims.

Claims

1. A laundry machine comprising:

a dynamically suspended assembly (103) in-
cluding a drum for holding laundry rotationally
mounted with the dynamically suspended as-
sembly,
a supporting structure (104) below the dynami-
cally suspended assembly, and
at least one suspension assembly (1) coupled
between the dynamically suspended assembly
and the supporting structure for supporting the
dynamically suspended assembly, the suspen-
sion assembly coupled to the supporting struc-
ture below the dynamically suspended assem-
bly,
the suspension assembly comprising:

a strut (5) having a first end (7) and a second
end (8), and

a coupling (2) disposed at the first end of
the strut, the coupling having a strut part
(15) connected to the strut and a mounting
part (3) mounted to or integrally formed with
the dynamically suspended assembly, the
mounting part of the coupling configured to
tilt relative to the strut part of the coupling,
the second end of the strut being coupled
to the supporting structure via a pivot cou-
pling, characterized by a spring (25) dis-
posed about the strut, a first end (26) of the
spring being restrained relative to the
mounting part of the coupling and a second
end (27) of the spring being restrained rel-
ative to the strut or the supporting structure
so that lateral or bending stiffness of the
spring resists tilting movement between the
strut part and the mounting part of the cou-
pling to return or maintain the coupling to or
in an equilibrium position, and the strut part
of the coupling is adapted to move axially
relative to the strut.

2. A laundry machine comprising:

a dynamically suspended assembly (103) in-
cluding a drum for holding laundry rotationally
mounted with the dynamically suspended as-
sembly,
a supporting structure (104) below the dynami-
cally suspended assembly, and
at least one suspension assembly (1) coupled
between the dynamically suspended assembly
and the supporting structure for supporting the
dynamically suspended assembly, the suspen-
sion assembly coupled to the supporting struc-
ture below the dynamically suspended assem-
bly,
the suspension assembly comprising:

a strut (5) having a first end (7) and a second
end (8), and
a coupling (2) disposed at the first end of
the strut, the coupling having a strut part
(15) connected to the strut and a mounting
part (3) mounted to or integrally formed with
the supporting structure, the mounting part
of the coupling configured to tilt relative to
the strut part of the coupling, the second
end of the strut being coupled to the dynam-
ically suspended assembly via a pivot cou-
pling,
characterized by a spring (25) disposed
about the strut, a first end (26) of the spring
being restrained relative to the mounting
part of the coupling and a second end (27)
of the spring being restrained relative to the
strut or the dynamically suspended assem-
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bly so that lateral or bending stiffness of the
spring resists tilting movement between the
strut part and the mounting part of the cou-
pling to return or maintain the coupling to or
in an equilibrium position, and the strut part
of the coupling is adapted to move axially
relative to the strut.

3. The laundry machine as claimed in claim 1 or claim
2, wherein the coupling (2) at the first end (7) of the
strut (5) is a first coupling and the suspension as-
sembly (1) has a second coupling (30) disposed at
the second end (8) of the strut, the second coupling
having a strut part (33) connected to the strut and a
mounting part connected to or integrally formed with
the dynamically suspended assembly (103) or the
supporting structure (104), respectively, the mount-
ing part of the second coupling configured to tilt rel-
ative to the strut part of the second coupling, and the
second end (27) of the spring (25) being restrained
relative to the strut or the mounting part of the second
coupling.

4. The laundry machine as claimed in claim 1 or claim
2, wherein the coupling is a pivot coupling.

5. The laundry machine as claimed in claim 1 or claim
2, wherein the mounting part (3) of the coupling (2)
has an extension (24) extending axially towards the
second end (8) of the strut and away from a centre
(40) of tilting or pivoting movement of the coupling,
the first end (26) of the spring (25) being supported
by the extension.

6. The laundry machine as claimed in claim 1 or claim
2, wherein relative axial movement between the strut
part (15) of the coupling (2) and the strut is frictionally
damped.

7. The laundry machine as claimed in claim 6, wherein
the strut (5) has an abutment (6) disposed adjacent
the strut part (15) of the coupling (2) that limits axial
movement of the coupling with respect to the strut,
the spring (25) biasing the coupling toward the abut-
ment so that axial movement of the strut part of the
coupling away from the abutment compresses the
spring.

8. The laundry machine as claimed in any one of the
preceding claims, wherein the first end (26) of the
spring (25) has a greater diameter than the second
end (27) of the spring.

9. The laundry machine as claimed in any one of the
preceding claims, wherein the strut part (15) of the
coupling (2) at the first end (7) of the strut (5) com-
prises a pivot cup or ball and the mounting part (3)
of said coupling comprises a seat (20) that supports

the pivot cup or ball to provide pivoting movement
between the strut part and the mounting part of said
coupling.

10. The laundry machine as claimed in claim 9, wherein
the strut part (15) of the coupling (2) at the first end
(7) of the strut (5) comprises the pivot cup and the
mounting part (3) of said coupling comprises the seat
(20) and a cap (10), complementarily curved facing
surfaces (11, 21) of the seat and the cap defining a
raceway (13) for receiving the pivot cup.

11. The laundry machine as claimed in claim 10, wherein
the seat (20) and the cap (10) bear against the pivot
cup to create a frictional damping force that opposes
movement of the cup within the raceway (13).

12. The laundry machine as claimed in claim 10 or claim
11, wherein a clamping force between the seat (20)
and cap (10) defines an amount of frictional damping
between the strut part (15) and mounting part (3) of
the coupling (2) at the first end (7) of the strut (5).

13. The laundry machine as claimed in claim 9, wherein
the mounting part (103) of the coupling (102) at the
first end (7) of the strut (5) comprises the seat (120)
and a cap (110), and said coupling comprises a sec-
ond spring (150), the second spring acting between
the cap and the cup or the ball to maintain a positive
force between the cup or the ball and the seat.

14. The laundry machine as claimed in any one of claims
9 to 13, wherein the strut part (15; 115) of the coupling
(2; 102) at the first end (7) of the strut (5) comprises
a sleeve (16) for connecting the pivot cup (119) to
the strut (5).

15. The laundry machine as claimed in any one of the
preceding claims, wherein each suspension assem-
bly (1) is aligned so that an extension of the longitu-
dinal axis of its spring (25) passes within a distance
of the centre of gravity (102) of the dynamically sus-
pended assembly (103), the distance being the
smallest of one quarter of the diameter of the drum
or one quarter of the length of the drum.

Patentansprüche

1. Waschmaschine, umfassend:

eine dynamisch aufgehängte Anordnung (103),
die eine Trommel zum Aufnehmen von Wäsche
enthält, die mit der dynamisch aufgehängten
Anordnung rotierend montiert ist; eine
Tragstruktur (104) unterhalb der dynamisch auf-
gehängten Anordnung und mindestens eine
Aufhängungsanordnung (1), die zwischen der
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dynamisch aufgehängten Anordnung und der
Tragstruktur zum Tragen der dynamisch aufge-
hängten Anordnung gekoppelt ist, wobei die
Aufhängungsanordnung mit der Tragstruktur
unterhalb der dynamisch aufgehängten Anord-
nung gekoppelt ist, wobei die Aufhängungsan-
ordnung umfasst:
eine Strebe (5) mit einem ersten Ende (7) und
einem zweiten Ende (8) und einer Kopplung (2),
die am ersten Ende der Strebe angeordnet ist,
wobei die Kopplung ein mit der Strebe verbun-
denes Strebenteil (15) und ein Montageteil (3)
aufweist, das an der dynamisch aufgehängten
Anordnung montiert oder einstückig mit dieser
ausgebildet ist, wobei das Montageteil der
Kopplung so konfiguriert ist, dass es relativ zum
Strebenteil der Kopplung kippt, wobei das zwei-
te Ende der Strebe über eine Drehkopplung mit
der Tragstruktur gekoppelt ist, gekennzeichnet
durch eine Feder (25), die um die Strebe ange-
ordnet ist, wobei ein erstes Ende (26) der Feder
relativ zu dem Montageteil der Kopplung und ein
zweites Ende (27) der Feder relativ zu der Stre-
be oder der Tragestruktur zurückgehalten wird,
so dass die Seiten- oder Biegesteifigkeit der Fe-
der einer Neigungsbewegung zwischen dem
Strebenteil und dem Montageteil der Kopplung
widersteht, um die Kopplung in eine Gleichge-
wichtsposition zurückzubringen oder in einer
solchen zu halten, und das Strebenteil der Kopp-
lung dazu ausgelegt ist, sich axial im Verhältnis
zu der Strebe zu bewegen.

2. Waschmaschine, umfassend:

eine dynamisch aufgehängte Anordnung (103),
die eine Trommel zum Aufnehmen von Wäsche
enthält, die mit der dynamisch aufgehängten
Anordnung rotierend montiert ist; eine
Tragstruktur (104) unterhalb der dynamisch auf-
gehängten Anordnung und mindestens eine
Aufhängungsanordnung (1), die zwischen der
dynamisch aufgehängten Anordnung und der
Tragstruktur zum Tragen der dynamisch aufge-
hängten Anordnung gekoppelt ist, wobei die
Aufhängungsanordnung mit der Tragstruktur
unterhalb der dynamisch aufgehängten Anord-
nung gekoppelt ist, wobei die Aufhängungsan-
ordnung umfasst:
eine Strebe (5) mit einem ersten Ende (7) und
einem zweiten Ende (8) und einer Kopplung (2),
die am ersten Ende der Strebe angeordnet ist,
wobei die Kopplung ein mit der Strebe verbun-
denes Strebenteil (15) und ein Montageteil (3)
aufweist, das an der Tragstruktur montiert oder
einstückig mit dieser ausgebildet ist, wobei das
Montageteil der Kopplung so konfiguriert ist,
dass es relativ zum Strebenteil der Kopplung

kippt, wobei das zweite Ende der Strebe über
eine Drehkopplung mit der dynamisch aufge-
hängten Anordnung gekoppelt ist, gekenn-
zeichnet durch eine Feder (25), die um die
Strebe angeordnet ist, wobei ein erstes Ende
(26) der Feder relativ zu dem Montageteil der
Kopplung und ein zweites Ende (27) der Feder
relativ zu der Strebe oder der dynamisch aufge-
hängten Anordnung zurückgehalten wird, so
dass die Seiten- oder Biegesteifigkeit der Feder
einer Kippbewegung zwischen dem Strebenteil
und dem Montageteil der Kopplung widersteht,
um die Kopplung in eine Gleichgewichtsposition
zurückzubringen oder in einer solchen zu hal-
ten, und das Strebenteil der Kopplung dazu aus-
gelegt ist, sich axial im Verhältnis zu der Strebe
zu bewegen.

3. Waschmaschine nach Anspruch 1 oder Anspruch 2,
wobei die Kopplung (2) am ersten Ende (7) der Stre-
be (5) eine erste Kopplung ist und die Aufhängungs-
anordnung (1) eine zweite Kopplung (30) aufweist,
die am zweiten Ende (8) der Strebe angeordnet ist,
wobei die zweite Kopplung ein mit der Strebe ver-
bundenes Strebenteil (33) und ein mit der dynamisch
aufgehängten Anordnung (103) oder der Tragstruk-
tur (104) verbundenes oder einstückig damit ausge-
bildetes Montageteil aufweist, wobei das Montage-
teil der zweiten Kopplung so konfiguriert ist, dass es
relativ zum Strebenteil der zweiten Kopplung kippt
und das zweite Ende (27) der Feder (25) relativ zur
Strebe oder zum Montageteil der zweiten Kopplung
zurückgehalten wird.

4. Waschmaschine nach Anspruch 1 oder Anspruch 2,
wobei die Kopplung eine Drehkopplung ist.

5. Waschmaschine nach Anspruch 1 oder Anspruch 2,
wobei das Montageteil (3) der Kopplung (2) eine Ver-
längerung (24) aufweist, die sich axial zum zweiten
Ende (8) der Strebe hin und von einer Mitte (40) der
Kipp- oder Drehbewegung der Kopplung weg er-
streckt, wobei das erste Ende (26) der Feder (25)
von der Verlängerung getragen wird.

6. Waschmaschine nach Anspruch 1 oder Anspruch 2,
wobei die relative axiale Bewegung zwischen dem
Strebenteil (15) der Kopplung (2) und der Strebe rei-
bungsgedämpft ist.

7. Waschmaschine nach Anspruch 6, wobei die Strebe
(5) ein Widerlager (6) aufweist, das angrenzend an
das Strebenteil (15) der Kopplung (2) angeordnet ist
und das die axiale Bewegung der Kopplung in Bezug
auf die Strebe begrenzt, wobei die Feder (25) die
Kopplung in Richtung des Widerlagers vorspannt,
so dass eine axiale Bewegung des Strebenteils der
Kopplung vom Widerlager weg die Feder zusam-
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mendrückt.

8. Waschmaschine nach einem der vorhergehenden
Ansprüche, wobei das erste Ende (26) der Feder
(25) einen größeren Durchmesser als das zweite En-
de (27) der Feder aufweist.

9. Waschmaschine nach einem der vorhergehenden
Ansprüche, wobei das Strebenteil (15) der Kopplung
(2) am ersten Ende (7) der Strebe (5) einen Gelenk-
becher oder eine Kugel aufweist und das Montage-
teil (3) der Kopplung einen Sitz (20) umfasst, der den
Gelenkbecher oder die Kugel trägt, um eine Dreh-
bewegung zwischen dem Strebenteil und dem Mon-
tageteil der Kopplung bereitzustellen.

10. Waschmaschine nach Anspruch 9, wobei das Stre-
benteil (15) der Kopplung (2) am ersten Ende (7) der
Strebe (5) den Gelenkbecher umfasst und das Mon-
tageteil (3) der Kopplung den Sitz (20) und eine Kap-
pe (10) umfasst, wobei komplementär gekrümmte
gegenüberliegende Oberflächen (11, 21) des Sitzes
und der Kappe eine Laufbahn (13) zum Aufnehmen
des Drehbechers begrenzen.

11. Waschmaschine nach Anspruch 10, wobei der Sitz
(20) und die Kappe (10) gegen den Gelenkbecher
drücken, um eine Reibungsdämpfungskraft zu er-
zeugen, die der Bewegung des Bechers innerhalb
der Laufbahn (13) entgegenwirkt.

12. Waschmaschine nach Anspruch 10 oder Anspruch
11, wobei eine Klemmkraft zwischen dem Sitz (20)
und der Kappe (10) ein Ausmaß einer Reibungs-
dämpfung zwischen dem Strebenteil (15) und dem
Montageteil (3) der Kopplung (2) am ersten Ende (7)
der Strebe (5) begrenzt.

13. Waschmaschine nach Anspruch 9, wobei das Mon-
tageteil (103) der Kopplung (102) am ersten Ende
(7) der Strebe (5) den Sitz (120) und eine Kappe
(110) umfasst und die Kopplung eine zweite Feder
(150) umfasst, wobei die zweite Feder zwischen der
Kappe und dem Becher oder der Kugel wirkt, um
eine positive Kraft zwischen dem Becher oder der
Kugel und dem Sitz aufrechtzuerhalten.

14. Waschmaschine nach einem der Ansprüche 9 bis
13, wobei das Strebenteil (15; 115) der Kopplung (2;
102) am ersten Ende (7) der Strebe (5) eine Hülse
(16) zum Verbinden des Gelenkbechers (119) mit
der Strebe (5) umfasst.

15. Waschmaschine nach einem der vorhergehenden
Ansprüche, wobei jede Aufhängungsanordnung (1)
so ausgerichtet ist, dass eine Verlängerung der
Längsachse ihrer Feder (25) innerhalb eines Ab-
stands vom Schwerpunkt (102) der dynamisch auf-

gehängten Anordnung (103) hindurchgeht, wobei
der Abstand der kleinste von einem Viertel des
Durchmessers der Trommel oder einem Viertel der
Länge der Trommel ist.

Revendications

1. Machine à laver le linge comprenant :

un ensemble suspendu dynamiquement (103)
comportant un tambour servant à contenir le lin-
ge monté de manière rotative avec l’ensemble
suspendu dynamiquement,
une structure de support (104) au-dessous de
l’ensemble suspendu dynamiquement, et
au moins un ensemble de suspension (1) ac-
couplé entre l’ensemble suspendu dynamique-
ment et la structure de support servant à sup-
porter l’ensemble suspendu dynamiquement,
l’ensemble de suspension étant accouplé à la
structure de support au-dessous de l’ensemble
suspendu dynamiquement,
l’ensemble de suspension comprenant :

une entretoise (5) ayant une première ex-
trémité (7) et une seconde extrémité (8), et
un accouplement (2) disposé à la première
extrémité de l’entretoise, l’accouplement
ayant une partie entretoise (15) reliée à l’en-
tretoise et une partie de montage (3) mon-
tée sur l’ensemble suspendu dynamique-
ment ou formée en monobloc avec ce der-
nier, la partie de montage de l’accouple-
ment étant conçue pour s’incliner par rap-
port à la partie entretoise de l’accouple-
ment, la seconde extrémité de l’entretoise
étant accouplée à la structure de support
par le biais d’un accouplement à pivot,
caractérisé par un ressort (25) disposé
autour de l’entretoise, une première extré-
mité (26) du ressort étant retenue par rap-
port à la partie de montage de l’accouple-
ment et une seconde extrémité (27) du res-
sort étant retenue par rapport à l’entretoise
ou à la structure de support de sorte que la
rigidité latérale ou de flexion du ressort ré-
siste au mouvement d’inclinaison entre la
partie entretoise et la partie de montage de
l’accouplement pour ramener ou maintenir
l’accouplement vers ou dans une position
d’équilibre, et la partie entretoise de l’accou-
plement étant conçue pour se déplacer
axialement par rapport à l’entretoise.

2. Machine à laver le linge comprenant :

un ensemble suspendu dynamiquement (103)

23 24 



EP 2 726 661 B1

14

5

10

15

20

25

30

35

40

45

50

55

comportant un tambour servant à contenir le lin-
ge monté de manière rotative avec l’ensemble
suspendu dynamiquement,
une structure de support (104) au-dessous de
l’ensemble suspendu dynamiquement, et
au moins un ensemble de suspension (1) ac-
couplé entre l’ensemble suspendu dynamique-
ment et la structure de support servant à sup-
porter l’ensemble suspendu dynamiquement,
l’ensemble de suspension étant accouplé à la
structure de support au-dessous de l’ensemble
suspendu dynamiquement,
l’ensemble de suspension comprenant :

une entretoise (5) ayant une première ex-
trémité (7) et une seconde extrémité (8), et
un accouplement (2) disposé à la première
extrémité de l’entretoise, l’accouplement
ayant une partie entretoise (15) reliée à l’en-
tretoise et une partie de montage (3) mon-
tée sur la structure de support ou formé en
monobloc avec cette dernière, la partie de
montage de l’accouplement étant conçue
pour s’incliner par rapport à la partie entre-
toise de l’accouplement, la seconde extré-
mité de l’entretoise étant accouplée à l’en-
semble suspendu dynamiquement par le
biais d’un accouplement à pivot,
caractérisé par un ressort (25) disposé
autour de l’entretoise, une première extré-
mité (26) du ressort étant retenue par rap-
port à la partie de montage de l’accouple-
ment et une seconde extrémité (27) du res-
sort étant retenue par rapport à l’entretoise
ou à l’ensemble suspendu dynamiquement
de sorte que la rigidité latérale ou de flexion
du ressort résiste au mouvement d’inclinai-
son entre la partie entretoise et la partie de
montage de l’accouplement pour ramener
ou maintenir l’accouplement vers ou dans
une position d’équilibre, et la partie entre-
toise de l’accouplement étant conçue pour
se déplacer axialement par rapport à l’en-
tretoise.

3. Machine à laver le linge selon la revendication 1 ou
la revendication 2, l’accouplement (2) à la première
extrémité (7) de l’entretoise (5) étant un premier ac-
couplement et l’ensemble de suspension (1) ayant
un second accouplement (30) disposé à la seconde
extrémité (8) de l’entretoise, le second accouple-
ment ayant une partie entretoise (33) reliée à l’en-
tretoise et une partie de montage reliée à ou formée
en monobloc avec l’ensemble suspendu dynami-
quement (103) ou la structure de support (104), res-
pectivement, la partie de montage du second accou-
plement étant conçue pour s’incliner par rapport à la
partie entretoise du seconde accouplement, et la se-

conde extrémité (27) du ressort (25) étant retenue
par rapport à l’entretoise ou à la partie de montage
du second accouplement.

4. Machine à laver le linge selon la revendication 1 ou
la revendication 2, l’accouplement étant un accou-
plement à pivot.

5. Machine à laver le linge selon la revendication 1 ou
la revendication 2, la partie de montage (3) de l’ac-
couplement (2) ayant une extension (24) s’étendant
axialement vers la seconde extrémité (8) de l’entre-
toise et à l’écart d’un centre (40) de mouvement d’in-
clinaison ou de pivotement de l’accouplement, la
première extrémité (26) du ressort (25) étant sup-
portée par l’extension.

6. Machine à laver selon la revendication 1 ou la re-
vendication 2, le mouvement axial relatif entre la par-
tie entretoise (15) de l’accouplement (2) et l’entre-
toise étant amorti par friction.

7. Machine à laver le linge selon la revendication 6,
l’entretoise (5) ayant une butée (6) disposée de ma-
nière adjacente à la partie entretoise (15) de l’accou-
plement (2) qui limite le mouvement axial de l’accou-
plement par rapport à l’entretoise, le ressort (25) sol-
licitant l’accouplement en direction de la butée de
sorte qu’un mouvement axial de la partie entretoise
de l’accouplement l’écartant de la butée comprime
le ressort.

8. Machine à laver le linge selon l’une quelconque des
revendications précédentes, la première extrémité
(26) du ressort (25) ayant un diamètre plus grand
que la seconde extrémité (27) du ressort.

9. Machine à laver le linge selon l’une quelconque des
revendications précédentes, la partie entretoise (15)
de l’accouplement (2) à la première extrémité (7) de
l’entretoise (5) comprenant une coupelle ou bille de
pivot et la partie de montage (3) dudit accouplement
comprenant un siège (20) qui supporte la coupelle
ou bille de pivot pour fournir un mouvement de pivo-
tement entre la partie entretoise et la partie de mon-
tage dudit accouplement.

10. Machine à laver le linge selon la revendication 9, la
partie entretoise (15) de l’accouplement (2) à la pre-
mière extrémité (7) de l’entretoise (5) comprenant la
coupelle de pivot et la partie de montage (3) dudit
accouplement comprenant le siège (20) et un capu-
chon (10), des surfaces orientées face à face cour-
bées de manière complémentaire (11, 21) du siège
et du capuchon définissant un chemin de roulement
(13) servant à recevoir la coupelle de pivot.

11. Machine à laver le linge selon la revendication 10,
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le siège (20) et le capuchon (10) s’appuyant contre
la coupelle de pivot pour créer une force d’amortis-
sement par frottement qui s’oppose au mouvement
de la coupelle à l’intérieur du chemin de roulement
(13).

12. Machine à laver le linge selon la revendication 10 ou
la revendication 11, une force de serrage entre le
siège (20) et le capuchon (10) définissant une quan-
tité d’amortissement de frottement entre la partie en-
tretoise (15) et la partie de montage (3) de l’accou-
plement (2) à la première extrémité (7) de l’entretoise
(5).

13. Machine à laver le linge selon la revendication 9, la
partie de montage (103) du couplage (102) à la pre-
mière extrémité (7) de l’entretoise (5) comprenant le
siège (120) et un capuchon (110), et ledit accouple-
ment comprenant un second ressort (150), le second
ressort agissant entre le capuchon et la coupelle ou
la bille pour maintenir une force positive entre la cou-
pelle ou la bille et le siège.

14. Machine à laver le linge selon l’une quelconque des
revendications 9 à 13, la partie entretoise (15 ; 115)
de l’accouplement (2 ; 102) à la première extrémité
(7) de l’entretoise (5) comprenant un manchon (16)
servant à relier la coupelle de pivot (119) à l’entre-
toise (5).

15. Machine à laver le linge selon l’une quelconque des
revendications précédentes, chaque ensemble de
suspension (1) étant aligné de telle sorte qu’une ex-
tension de l’axe longitudinal de son ressort (25) pas-
se dans les limites d’une distance du centre de gra-
vité (102) de l’ensemble suspendu dynamiquement
(103), la distance étant la plus petite entre un quart
du diamètre du tambour et un quart de la longueur
du tambour.
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