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(54) WASHING MACHINE WITH IMPROVED SHOCK ABSORBER FIXATION AND PROCESS FOR

ITS MANUFACTURE

(57)  The invention relates to a washing machine (1)
comprising a housing (2) with a water tub in which a drum
is rotatable arranged, at least one damper (3) to support
the water tub; and a shock absorber fixing unit (4) ar-
ranged on a bottom plate (5) of the housing (2) to secure
the damper (3) at a fixed position; wherein the shock
absorber fixing unit (4) comprises a three-dimensional
structure (6) with a central opening (7) protruding from

Fig. 1

the bottom plate (5), the three-dimensional structure (6)
having a continuous round neck (8) around the central
opening (7) that is inclined towards the central opening
(7), and two flap portions (9,10) with round holes (11,12)
which extend from opposite sides of the neck (8). The
invention also relates to a process for manufacturing
such a washing machine.
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Description

[0001] Theinventionrelatestoawashingmachine with
an improved shock absorber fixation and a process for
its manufacture. The invention relates more particularly
to a washing machine comprising a housing with a water
tub in which a drum is rotatable arranged, at least one
shock absorber to support the water tub; and a shock
absorber fixing unit arranged on a bottom plate of the
housing to secure the shock absorber at a fixed position;
and a process for the manufacture of this washing ma-
chine.

[0002] Japanese Patent Publication No. Heisei
5-253387 discloses a drum type washing machine com-
prising at least one damper (herein especially referred
to as "shock absorber") for supporting a lower portion of
a water tub and reducing vibration and shaking caused
in the water tub. The damper has an upper end coupled
to the lower portion of the water tub and a lower end
secured to a bottom plate of a washing machine body,
and serves to reduce vibration and shaking caused in
the water tub by a flexible action thereof. The disclosed
washing machine comprises a specific shock absorber
fixing unit disposed on the bottom plate of the body and
adaptedto secure the lower end of the damper. The lower
end of the damper and the shock absorber fixing unit are
coupled to each other by use of fixing bolts.

[0003] The shock absorber fixing unit is conventionally
attached to the bottom plate of the body by welding, or
formed by cutting a portion of the bottom plate. For the
fastening of the fixing bolts penetrated through the lower
end of the damper, the shock absorber fixing unitincludes
first and second fixing pieces extending from the bottom
plate of the body to opposite sides of the lower end of
the damper, respectively, each fixing piece having a bolt
penetrating hole.

[0004] The shock absorber fixing unit of a common
washing machine has however the problem that a part
thereof connected to the bottom plate of the housing is
fragile, and therefore, the shock absorber fixing unit and
the peripheral region thereof may be damaged by repet-
itive vibration and shock applied thereto. In particular, in
a case where the shock absorber fixing unit is formed by
cutting a portion of the bottom plate of the body, a bound-
ary between the cut portion of the bottom plate and the
shock absorber fixing unit is fragile, thus having a high
risk of damage.

[0005] It has been found, for the case that a shock ab-
sorbing fixing unit containing flaps is being used, that
mechanical stress is concentrated in the transition zone
between the flaps and the remainder of the bottom plate,
such that the shock absorber fixation unit would not work
properly if boundary conditions are higher, i.e. higher
loads, lower sheet metal thicknesses, etc.

[0006] The publication EP 1 760 183 A2 discloses a
drum type washing machine comprising: a body; a water
tub installed in the body; at least one damper to support
the water tub; and a shock absorber fixing unit arranged
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on a bottom plate of the body to secure the damper at a
fixed position; wherein the shock absorber fixing unit is
formed via cutting of the bottom plate, and has a rein-
forced rigidity by a reinforcing portion formed around the
cut portion of the bottom plate. In a preferred embodi-
ment, the reinforcing portion is formed by bending a pe-
ripheral portion around the cut portion to have a height
larger than a thickness of the bottom plate, and is inte-
grally formed with the shock absorber fixing unit. In an-
other embodiment, the reinforcing portion is bent from a
periphery of the cut portion to protrude upward from an
upper surface of the bottom plate, and is integrally formed
with the shock absorber fixing unit. It is moreover pre-
ferred that the shock absorber fixing unit comprises first
and second fixing pieces, which are cut from the bottom
plate and bent upward to support opposite sides of a
lower end of the damper, each fixing piece having a hole
for the penetration of a fixing bolt.

[0007] The publication US 2020/0370223 A1 discloses
a washing machine comprising: a main body in which a
tub is installed, and having a bottom plate; a damper pro-
vided in the main body to support the tub; and a damper
fixing member, provided on the bottom plate to fix the
damper to the bottom plate, comprising: a bolt, a first
flange portion on the bottom plate to support a first side
of alower end of the damper and provided with a through
hole through which the bolt passes, a second flange por-
tion on the bottom plate and facing the first flange portion
to support a second side of the lower end of the damper,
and provided with a coupling portion to which the bolt is
fastened, and a reinforcing rib on the first flange portion
orthe secondflange portion. The reinforcing rib protrudes
from the first flange portion or the second flange portion
which the reinforcing rib is on. It is furthermore disclosed
that the hole formed on the first flange portion may be a
through hole through which the fixing bolt passes, and
the hole formed on the second flange portion may be
provided with threads to fix the fixing bolt.

[0008] In view of this situation it was an object of the
present invention to provide a washing machine with an
improved shock absorber fixing unit. Preferably, the used
shock absorber fixing unit allows the construction of the
washing machine with less material although the stability
is not worsened. In particular it would be desirable to
have a shock absorber fixation with a reduced bottom
strut thickness. The washing machine should be capable
of preventing damage to a shock absorber fixing unit. A
further object was the provision of a process for manu-
facturing this washing machine.

[0009] This objectis achieved according to the present
invention by the washing machine and the process for
its manufacture pursuant to the independent claims. Pre-
ferred embodiments of the washing machine according
to the invention are indicated in the dependent claims.
Preferred embodiments of the process correspond to
preferred embodiments of the washing machine and vice
versa, even if not expressly stated herein.

[0010] The invention is thus directed to a washing ma-
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chine comprising a housing with a water tub in which a
drum is rotatable arranged, at least one shock absorber
to support the water tub; and a shock absorber fixing unit
arranged on a bottom plate of the housing to secure the
shock absorber per at a fixed position; wherein the shock
absorber fixing unit comprises a three-dimensional struc-
ture with a central opening protruding from the bottom
plate, the three-dimensional structure having a continu-
ous round neck around the central opening thatis inclined
towards the central opening, and two flap portions with
holes which extend from opposite sides of the neck. Thus,
the shock absorber fixing unit has essentially a cut portion
in the bottom plate and an improved reinforcing portion
formed around the cut portion of the bottom plate. There
are thus also no discontinuities in the neck since there
is a continuous change of curvature away from the bottom
plate.

[0011] In the shock absorber fixing unit of the washing
machine of the present invention the shock absorber can
be secured to the shock absorber fixing unit by introduc-
ing and fixing a suitable bolt through the hole of the first
flap, a hole at the lower end of the shock absorber and
the hole in the second flap element.

[0012] Awashingmachine contains usually atleasttwo
shock absorbers, in general three or four shock absorb-
ers. Thus, the washing machine of the present invention
contains preferably three or four of the shock absorber
fixing units described herein.

[0013] The shock absorber fixing unitis arranged on a
bottom plate. Any plate located on the bottom part of the
housing is understood as a bottom plate. It is understood
as a bottom part of the housing any part of the housing
located under the lowest point of the water tub. The bot-
tom plate can be arranged either vertically or horizontally,
the horizontal position being the preferred position. The
bottom plate can cover the bottom side of the housing
partially or completely.

[0014] The washing machine can be a washing ma-
chine as such or a wash-dryer that combines the func-
tions of a washing machine and a dryer. The washing
machine is in general adapted to treat laundry items,
which are kept in the drum.

[0015] In a preferred embodiment of the washing ma-
chine of the presentinvention, the neck has a round base
area. The round base area has preferably a short side
and a long side, wherein the two flap elements are pref-
erably arranged along the long sides.

[0016] In a preferred embodiment of the washing ma-
chine of the present invention, the holes have a round
shape. A round shape avoids stress points that can be-
come breaking points.

[0017] A washing machine is moreover preferred,
wherein the round holes have the shape of circles. It is
then more preferable that the circle shaped holes have
a common perpendicular axis that passes through the
centers of both circle shaped holes.

[0018] In another preferred embodiment of the wash-
ing machine, the round holes have a size corresponding
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to a circle with a diameter d in the range of from 4 to 11
mm, preferably of from 6 to 9 mm.

[0019] Preferably, the holes in the flaps are circular
and have the same diameter.

[0020] A washing machine is moreover preferred
wherein one flap portion is provided with a thread around
its round hole. The damper can thus allow its fixation at
its lower end by introducing a bolt through an opening at
the lower end of the damper and the round holes in the
flaps in an improved manner.

[0021] Itis especially preferred in the washingmachine
of the present invention that a distance h between the
bottom plate and the center of each of the round holes
in the flap portions is in the range of from to 1.0 to 2.5
cm, preferably 1.2t02.3 cm. In case several embossment
steps have been carried out on the bottom plate, the dis-
tance h is measured from the highest located essentially
plane part of the embossed bottom plate.

[0022] A washing machine is moreover preferred,
wherein the bottom plate is made from steel and has a
thickness in the range of from 0.5 bis 2 mm, preferably
0.6t0 1.8 mm, in particular 0.7 to 1.5 mm. Following thick-
nesses 0.8 mm, 0.9mm, 1Tmm, 1.1 mm, 1.2mm, 1.3 mm
and 1.4 mm are also preferred.

[0023] The invention is moreover directed to a process
for the manufacture of a washing machine comprising a
housing with a water tub in which a drum is rotatable
arranged, at least one shock absorber to support the wa-
ter tub; and a shock absorber fixing unit arranged on a
bottom plate of the housing to secure the shock absorber
at a fixed position; wherein the shock absorber fixing unit
comprises a three-dimensional structure with a central
opening protruding from the bottom plate, the three-di-
mensional structure having a continuous round neck
around the central opening that is inclined towards the
central opening, and two flap portions with holes which
extend from opposite sides of the neck, the process com-
prising the steps:

(a) providing a bottom plate;

(b) embossing the three-dimensional structure;

(c) cutting out a central opening and two flap ele-
ments;

(d) embossing the two flap elements;

(e) providing two holes in the two flap elements; and
(f) calibrating the two flap elements such that both
holes are facing each other in the final two flap por-
tions.

[0024] In a preferred embodiment of this process, the
holes have a round shape.

[0025] In a preferred embodiment of this process, a
thread is provided around at least one of the holes after
the step e) providing two holes in the two flap elements.
[0026] In a preferred embodiment of this process, a
thread at one round opening in a flap portion is formed
by deformation through the application of pressure, which
creates the thread without scrap. Accordingly, the thread
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is preferably not an extra piece.

[0027] In step (g), the round holes are in general
aligned for receiving a bolt through them such that for
securing a damper in the shock absorber fixing unit of
the washing machine, a suitable bolt can be introduced
and fixed through the hole of the first flap, a hole at the
lower end of the shock absorber and the hole in the sec-
ond flap portion. Preferably, a die bends faces, i.e. the
flaps, from an inclined angle into 90°.

[0028] In step (e), the two holes are preferably intro-
duced in separate steps in order to avoid deformation.
[0029] The present invention provides several advan-
tages. Advantages of the invention include a better dis-
tribution of stress, in particular tensile stress distribution,
in such a way that there are no local stress concentration
points. Thus the tendency for deformation and cracks in
the shock absorber fixation can be significantly reduced.
Additionally, a more robust design can be realized be-
cause the hole size can be made significantly smaller. In
this manner, the system is less sensible to possible ma-
terial or process variations n improvement of the utiliza-
tion of. Another advantage is that the height h can be
reduced significantly. This is important, because the low-
er h, the lower the momentum will be such that there is
less stress on the bottom strut.

[0030] The invention allows to reduce thickness and
thus provides an economic saving. Finally, the present
invention allows the same stackability than present em-
bossed bottom plates. This allows to keep the same
stacking capacity of the feeder.

[0031] Moreover, the invention allows that the shock
absorber bracket is in a comparatively lower position,
which reduces momentum. The invention allows in ad-
dition that the hole in a bottom strut is comparatively
small, so the bottom strut is in general more robust.
[0032] The process of the present invention is also
more robust. The process is less sensible to variations
of all parameters needed to manufacture the part. It is
less sensible to variations of raw material properties, or
tool maintenance, etc. In contrast, a process relying on
merely flaps is more sensible to process changes. In ad-
dition, the present invention allows to reduce the com-
plexity of the manufacture in that the number of parts
used per household appliance can be reduced.

[0033] The invention will be illustrated in the following
by a non-limiting example for a three-dimensional struc-
ture and other exemplary parts used in a non-limiting
example of a washing machine of the present invention.
Reference is made in this regard to Figures 1 to 10.

Fig. 1 shows a perspective view on an exemplary
three-dimensional structure used in a washing ma-
chine according to the present invention.

Fig. 2 shows a perspective view on the exemplary
three-dimensional structure of Fig. 1 as present on
a shown bottom plate.
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Fig. 3 shows a partial view of the interior of a washing
machine where the position of a bottom plate is in-
dicated.

Fig. 4 shows a shock absorber placed in a shock
absorber fixing unit as used in the present invention
on a bottom plate.

Fig. 5 shows cut view of the exemplary three-dimen-
sional structure of Fig. 1 as present on a shown bot-
tom plate.

Fig. 6 shows a perspective view on a part of a shock
absorber placed in a shock absorber fixing unit as
used in the present invention on a bottom plate.

Fig. 7 shows the principle states of a steel plate being
first provided with a hole, then bent such that the
hole might be deformed and the final state where the
hole is reworked and thus calibrate and wherein a
thread is provided at that hole.

Fig. 8 shows a perspective view on a bottom plate
provided with two shock absorber fixing units.

Fig. 9 shows the result of a first embossing step,
wherein the three dimensional structure is formed
that does not yet contain an opening.

Fig. 10 shows the result after a second embossing
step has been carried out in addition to the first em-
bossing step of Fig. 9.

[0034] Fig. 1 thus shows the three-dimensional struc-
ture 6 with a central opening 7 protruding from a bottom
plate not shown here. The three-dimensional structure 6
has a continuous round neck 8 around the central open-
ing 7 that is inclined towards the central opening 7, and
two flap portions 9,10 with round holes 11,12 which ex-
tend from opposite sides of the neck 8. The neck 8 has
a round base area 13. The round holes 11,12 have the
shape of circles and have a common perpendicular axis
14 that passes through the centers 15 of both circle
shaped holes 11,12. The round holes 11,12 have a di-
ameter d in the range of from 6 to 9 mm. One flap portion
9 is provided with a thread 16 around its round hole.
[0035] Fig. 2 shows a perspective view on the exem-
plary three-dimensional structure of Fig. 1 as present on
a shown bottom plate 17,5. In this case an upper part 17
of the original bottom plate 5 has been obtained in an
embossing step. Further embossing is sometimes called
big embossing, because the major part of the bottom
plate is embossed in such a step. It has been surprisingly
found that it provides a better result when the embossing
of the three-dimensional structure is effected first, i.e.
before the so-called big embossing.

The reference signs have the same meaning as for Fig. 1.
[0036] Fig. 3 shows a partial view of the interior of a
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washing machine 1 where the position of a bottom plate
5 within the housing 2 is indicated.

[0037] Fig. 4 shows a shock absorber 3 placed in a
shock absorber fixing unit 4 as used in the present in-
vention on a bottom plate 5 that consists here of two
levels. 13 indicates the round base area and 11 the round
hole in the first flap portion 9.

[0038] Fig. 5 shows a cut view of the exemplary three-
dimensional structure 6 of Fig. 1 as present on a shown
bottom plate 5. 11 and 12 indicate the round, here circu-
lar, holes in the two flaps. 8 is the neck. The thickness p
of the bottom strut 5 is here in the range of from 0.6 to
0.9 mm.

[0039] Fig. 6 shows a perspective view on a part of a
shock absorber 3 placed in a shock absorber fixing unit
4 as used in the present invention on a bottom plate 5.
9 and 10 refer to the two flap portions. 11 indicates the
circular hole in flap portion 9. 8 is the neck. The thickness
p of the bottom strut 5 is here in the range of from 0.6 to
0.9 mm. M, is the screwing torque, which does not
change in general. M, is the reaction moment. It influ-
ences the stress distribution to the bottom strut. It is re-
lated to the height h.

[0040] Fig. 7 shows the principle states of a steel plate
as an example of a bottom plate 5 being first provided
with a hole 11, then bent to the structure shown in the
middle such that the hole 11 might be deformed and the
final state on the right where the hole 11 is reworked and
thus calibrated and wherein a thread 16 is provided at
that hole.

[0041] Fig. 8 shows a perspective view on a bottom
plate 5 provided with two shock absorber fixing units 6.
[0042] Fig. 9 shows the result of a first embossing step,
wherein the three-dimensional structure 6 is formed that
does not yet contain an opening.

[0043] Fig. 10 shows the result after a second emboss-
ing step has been carried out in addition to the first em-
bossing step of Fig. 9. 17 indicates a higher level of the
embossed bottom plate 5. 6 refers to the three-dimen-
sional structure.

LIST OF REFERENCE NUMERALS
[0044]

1 Washing machine

2 Housing

3 Shock absorber; damper

4 Shock absorber fixing unit

5 Bottom plate; in particular bottom plate part from
which the three-dimensional structure protrudes

6 Three-dimensional structure

7 Central opening (in three-dimensional structure)
8 Continuous round neck

9 First flap portion

10 Second flap portion

11 hole in first flap portion

12 hole in second flap portion
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13 Base area

14 Perpendicular axis (passing through the centers
of both round resp. circle shaped holes)

15 Centers of both circle shaped holes

16 Thread

17 Upper Part of bottom plate, resulting after a further
embossing step

Claims

1. Awashing machine (1) comprising a housing (2) with
a water tub in which a drum is rotatable arranged, at
least one damper (3) to support the water tub; and
a shock absorber fixing unit (4) arranged on a bottom
plate (5) of the housing (2) to secure the damper (3)
at a fixed position; characterized in that the shock
absorber fixing unit (4) comprises a three-dimen-
sional structure (6) with a central opening (7) pro-
truding from the bottom plate (5), the three-dimen-
sional structure (6) having a continuous round neck
(8) around the central opening (7) that is inclined
towards the central opening (7), and two flap portions
(9,10) with holes (11,12) which extend from opposite
sides of the neck (8).

2. Washing machine (1) according to claim 1, wherein
the neck (8) has a round base area (13).

3. Washing machine (1) according to claim 1 or 2,
wherein the holes (11,12) have a round shape.

4. Washing machine (1) according to claim 3, wherein
the round holes (11,12) have the shape of circles.

5. Washing machine (1) according to claim 4, wherein
the circle shaped holes (11,12) have a common per-
pendicular axis (14) that passes through the centers
(15) of both circle shaped holes.

6. Washing machine (1) according to any of claims 3
to 5, wherein the round holes (11,12) have a size
corresponding to a circle with a diameter d in the
range of from 4 to 11 mm, preferably of from 6 to 9
mm.

7. Washing machine (1) according to any of claims 1
to 6 wherein one flap portion (9) is provided with a
thread (16) around its hole (11) is provided.

8. Washing machine (1) according to any of claims 1
to 7, wherein a distance h between the bottom plate
(5) and the center (15) of each of the round holes
(11,12) in the flap portions (9,10) is in the range of
from to 1.0 to 2.5 cm, preferably 1.2 to 2.3 cm.

9. Washing machine (1) according to any of claims 1
to 8, wherein the bottom plate (5) is made from steel
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and has a thickness in the range of from 0,5 bis 2
mm, preferably 0,6 to 1.8 mm, in particular 0,7 to 1.5
mm.

Process for the manufacture of a washing machine
(1) comprising a housing (2) with a water tub in which
a drum is rotatable arranged, at least one damper
(3) to support the water tub; and a shock absorber
fixing unit (4) arranged on a bottom plate (5) of the
housing (2) to secure the damper (3) at a fixed po-
sition; wherein the shock absorber fixing unit (4)
comprises a three-dimensional structure (6) with a
central opening (7) protruding from the bottom plate
(5), the three-dimensional structure (6) having a con-
tinuous round neck (8) around the central opening
(7) that is inclined towards the central opening (7),
and two flap portions (9,10) with holes (11,12) which
extend from opposite sides of the neck (6), the proc-
ess comprising the steps:

(a) providing a bottom plate (5);

(b) embossing the three-dimensional structure
(6);

(c) cutting out the central opening and two flap
elements;

(d) embossing the two flap elements;

(e) providing two holes in the two flap elements;
and

(f) calibrating the two flap elements such that
both holes are facing each other in the final two
flap portions (9,10).

Process according to claim 10, wherein the holes
(11,12) provided in the step e) have a round shape.

Process according to claim 10 or 11, wherein the
process comprises also the step of providing a
thread (16) around one hole (11, 12);

after the step e)
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