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(57) Abstract: The present invention
provides a coupling apparatus (1) for use in
a household appliance (2) comprising a
pivotally supported door (3), a hinge (4) for
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compensating apparatus (5) for at least par-
tially compensating for the weight of the
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door (3). The coupling apparatus (1) of the
present invention comprises two retainers
(8) for parallely stretching one or more than
one tension spring (6) between two cables
(7) that tension said one or more than one
tension spring (6) respectively from both
ends and transmit the tension force to the
hinge (4).
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Description
COUPLING APPARATUS FOR USE IN A DOOR-WEIGHT COMPENSATING

[0001]

[0002]

APPARATUS OF A HOUSEHOLD APPLIANCE
The present invention relates to a household appliance, in particular a
domestic dishwasher which has a door-weight compensating apparatus.
Domestic dishwashers are commonly known. A domestic dishwasher
generally comprises a tub, an upper pull-out rack, a lower pull-out rack, a
door for accessing the tub and a hinge for pivotally supporting the door
about a horizontal axis. For loading or unloading the pull-out racks with the
dishes, the user must completely open the door. In general, the door of a
domestic dishwasher is comparatively heavy. To assist the user when
opening/closing the door and to prevent the door from falling, the domestic
dishwashers are generally provided with a door-weight compensating
apparatus which maintains the door substantially in a balanced state. The
door-weight compensating apparatuses which are used in the domestic
dishwashers are commonly known. The door-weight compensating
apparatus generally comprises a tension spring for acting a tension force
on the hinge and a tension transmission cable for transmitting the tension
force from the tension spring to the hinge of the door. One end of the
tension spring is generally fixed to the frame of the dishwasher. The other
end of the tension spring is fixed to the tension transmission cable.
Domestic dishwashers are generally designed either as a free-standing
type or a built-in type. A built-in type domestic dishwasher is generally
installed underneath the kitchen counter, particularly between the cabinets
and integrated with the kitchen furniture. The built-in type domestic
dishwasher is usually concealed with a decorative panel which matches
the design of the kitchen furniture. The decorative panel increases the
overall weight of the door. Therefore, the door-weight compensating
apparatus must exert an accordingly higher tension force for
compensating for the increased weight of the door. It is customary to
achieve a higher tension force by utilizing a stiffer tension spring.
However, there is generally a risk that the stiff tension spring is

permanently deformed at an earlier stage. In the event of a permanent
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deformation, the spring must be replaced with a new one. The
replacement of the deformed spring incurs additional material costs and
labor costs. Thus, the customer satisfaction may easily decrease. The
aforementioned difficulties generally put limitations on the weight of the
door and the decorative panel. These limitations further restrict the design
of the appliance door and the choice of the decorative panels for the
customers. Another difficulty is that the assembly of the prior art
door-weight compensating apparatus with the household appliance is a
time consuming and complicated process.

An objective of the present invention is to provide a coupling apparatus for
use in a door-weight compensating apparatus of a household appliance
which overcomes the aforementioned drawbacks of the prior art in a cost
effective way and which enables an improved assembly of the door-weight
compensating apparatus and a permanently reliable opening/closing of the
door even when the door is comparatively heavy and/or furnished with a
comparatively heavy decorative panel.

This objective has been achieved by the coupling apparatus as defined in
claim 1 and the household appliance as defined in claim 1. Further
achievements have been attained by the subject-matters respectively
defined in the dependent claims.

The coupling apparatus of the present invention comprises a couple of
retainers for parallely stretching one or more than one tension spring
between two cables which tension said one or more than one tension
spring respectively from both ends and transmit the tension force to the
hinge. Each retainer comprises a first attachment means for holding the
end of the corresponding cable and a second attachment means for
holding the end of each corresponding tension spring.

With the present invention, particularly by virtue of the coupling apparatus,
the necessary amount of tension springs can be parallely stretched
between the two cables in a few steps. For instance, the necessary
amount of tension springs can be attached to the retainers in a
preassembly step. And subsequently the retainers can be attached to the

two cables. The preassembly step can be separately performed in order to
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expedite and simplify the final assembly process. Thereby, the assembly
of the door-weight compensating apparatus has been improved. With the
present invention, the tension force which is exerted by the door-weight
compensating apparatus onto the door is obtained by a single tension
spring or a plurality of parallely coupled tension springs. Particularly in the
latter case, a comparatively high resultant tension force can be obtained
by a plurality of parallely coupled tensions springs which have
comparatively low stiffness values respectively. With the door-weight
compensating apparatus of the present invention, the need for increasing
the stiffness values of the tension springs has been obviated. Thus, the
stiffness values of the tension springs as well as their sizes, in particular
their diameters can be kept comparatively low. Thereby, the risk of a
permanent deformation can be eliminated or reduced as much as possible
without compromising the operation of the door-weight compensating
apparatus. In addition, with the present invention, the utilizable volume for
the tub has been prevented from decreasing by obviating the need for
large diameter tension springs. With the present invention, the
dishwashers can be equipped with comparatively heavier doors and
furnished with comparatively heavier decorative panels. Thereby, the
customer satisfaction can be further increased.

In an embodiment, the retainers have hooks which respectively engage
with the eyes of the cables. Thereby, the retainers which are
preassembled with the tension springs can be easily attached to end of the
cables respectively.

In another embodiment, the retainers have saddle-shaped notches which
respectively engage with the round hooks of the tension spring. Thereby,
the tension springs can be easily attached to the retainers.

In another embodiment, the retainers have claws which lock the hooks of
the tension spring in place.

In another embodiment, the retainers have holes which respectively
receive the ends of the tension spring.

In another embodiment, the retainers hold two identical tension springs

side by side. In alternative versions of this embodiment, the hooks of the
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tension springs bend towards each other or away from each other.
Thereby, a stable attachment can be attained.

In another embodiment, the door-weight compensating apparatus has an
adjusting device for presetting the tension force via the cable.

In another embodiment, the coupling apparatus together with each tension
spring is movably accommodated in a duct of the household appliance
which protects the door-weight compensating apparatus from dislodging.
In another embodiment, the household appliance has two door-weight
compensating apparatuses which are disposed on opposing side relative
to the door.

In another embodiment, the household appliance is provided as a
domestic dishwasher.

In another embodiment, the duct is provided as a separate member or
integrally formed by the frame of the dishwasher. The duct is disposed
between the tub and one of the side walls of the dishwasher. Thereby, the
installation of the door-weight apparatus is further facilitated. The tension
springs are aligned substantially downwards and arrayed along the depth
direction so as to save space for the tub.

Additional advantages of the coupling apparatus and the household
appliance according to the present invention will become apparent with the
detailed description of the embodiments with reference to the
accompanying drawings in which:

Figure 1 — is a schematic cutaway side view of the dishwasher which has
the coupling apparatus according to an embodiment of the present
invention, wherein the door is in the closed state and the door-weight
compensating apparatus is in the retracted state;

Figure 2 — is a schematic cutaway side view of the dishwasher which has
the coupling apparatus according to an embodiment of the present
invention, wherein the door is in the fully opened state and the door-weight
compensating apparatus is in the fully extended state;

Figure 3 - is a schematic perspective view of the door-weight
compensating apparatus which has the coupling apparatus according to

an embodiment of the present invention;
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Figure 4 - is a schematic perspective view of the door-weight
compensating apparatus which has the coupling apparatus according to
an alternative embodiment of the present invention;

Figure 5 — shows schematic front views of the door-weight compensating
apparatus of Fig. 3 in three different states;

Figure 6 — shows schematic front views of the door-weight compensating
apparatus of Fig. 4 in three different states;

Figure 7 — is a schematic perspective view of the coupling apparatus and
the tension springs of Fig. 5, prior to the assembly;

Figure 8 — is a schematic perspective view of the coupling apparatus and
the tension springs of Fig. 6, prior to assembly;

Figure 9 — is a schematic enlarged front view of the coupling apparatus
and the tension springs of Fig. 7 during the assembly;

Figure 10 - is a schematic enlarged front view of the coupling apparatus
and the tension springs of Fig.7, during the assembly;

Figure 11 - is a schematic enlarged front view of the coupling apparatus
and the tension springs of Fig.7, after the assembly;

Figure 12 - is a schematic enlarged perspective view of the coupling
apparatus and the tension springs of Fig. 9 during the assembly;

Figure 13 - is a schematic enlarged perspective view of the coupling
apparatus and the tension springs of Fig. 10, during the assembly;
Figure 14 - is a schematic enlarged perspective view of the coupling
apparatus and the tension springs of Fig. 11, after the assembly;

Figure 15 - is a schematic enlarged perspective view of the coupling
apparatus and the tension springs of Fig. 8, during the assembly;

Figure 16 — is a schematic enlarged perspective view of the coupling
apparatus and the tension springs of Fig. 8, during the assembly;

Figure 17 — is a schematic enlarged perspective view of the coupling
apparatus and the tension springs of Fig. 8, after the assembly;

Figure 18 - is a schematic sectional view of the coupling apparatus and
the tension springs of Fig. 11, taken along the line A-A;

Figure 19 - is a schematic side view of the coupling apparatus and the

tension springs of Fig. 11, when viewed from the direction B;
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[0037] Figure 20 - is a schematic sectional view of the coupling apparatus and
the tension springs of Fig. 17, taken along the line C-C.
[0038] The reference signs appearing on the drawings relate to the following
technical features.
1. Coupling apparatus
2. Household appliance
3. Door
[0039] 3a. Decorative panel
4. Hinge
5. Compensating apparatus
6. Tension spring
7. Cable
8. Retainer
9. 15t attachment means
10. 2" attachment means
11. Eye
12. Hook
13. Hook
14. Notch
15. Claw
16. Rib
17. Hole
18. Tub
19. Holder
20. Mounting lug
21. Adjusting device
22. Roller
23. Duct
24. Side wall
25. Frame
[0040] The coupling apparatus (1) is suitable for use in a household appliance
(2), in particular a dishwasher.

[0041] The household appliance (2) comprises a door (3), a hinge (4) for pivotally
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supporting the door (3) about a horizontal axis and a door-weight
compensating apparatus (5) for at least partly compensating for the weight
of the door (3).

In the household appliance (2) of the present invention, the door-weight
compensating apparatus (5) comprises one or more than one tension
spring (6) for acting a tension force on the hinge (4) and two cables (7) for
tensioning said one or more than one tension spring (6) respectively from
both ends and for transmitting the tension force to the hinge (4). In the
household appliance (2) of the present invention, each tension spring (6) is
stretched between the two cables (7) (Fig. 1 to 20).

The coupling apparatus (1) of the present invention comprises two
retainers (8) for parallely stretching said one or more than one tension
spring (6) between the two cables (7). Each retainer (8) comprises a first
attachment means (9) which is adapted to hold the end of the
corresponding cable (7) and a second attachment means (10) which is
adapted to hold the end of each corresponding tension spring (6).

In the household appliance (2) of the present invention, said one or more
than one tension spring (6) are parallely stretched between the two cables
(7) through the coupling apparatus (1).

In an embodiment, the ends of the cables (7) have eyes (11). In this
embodiment, each first attachment means (9) comprises a hook (12)
which is adapted to engage with the eye (11) of the corresponding cable
(7).

In another embodiment, the end of the tension springs (6) have hooks
(13). In this embodiment, each second attachment means (10) comprises
one or more than one saddle-shaped notch (14) which is adapted to
respectively engage with the corresponding hook (13) of the tension spring
(6).

In another embodiment, each second attachment means (10) also
comprises one or more than one claw (15) which is respectively disposed
adjacent to the corresponding saddle-shaped notch (14) for locking the

hook (13) of the corresponding tension spring (6) in place.
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In another embodiment, each retainer (8) comprises one or more than one
reinforcement rib (16).

In another embodiment, each second attachment means (10) comprises
one or more than one hole (17) for respectively receiving the end of the
corresponding tension spring (6).

In another embodiment, each retainer (8) is adapted to stretch a single
tension spring (6) between the two cables (7).

In another embodiment, each retainer (8) is adapted to parallely stretch
two tension springs (6) between the two cables (7).

In another embodiment, the two tensions springs (6) are identical. Each
second attachment means (10) is adapted to hold the tension springs (6)
side by side in an attachment position where the hooks (13) of the tension
springs (6) bend towards each other (Fig. 3).

In an alternative embodiment, each second attachment means (10) is
adapted to hold the tension springs (6) side by side in an attachment
position where the hooks (13) of the tension sprigs (13) bend away from
each other (Fig. 4).

In another embodiment, the two retainers (8) of the coupling apparatus (1)
are identical.

In another embodiment, the free end of the hinge (4) has a holder (19)
which is adapted to engage with a mounting lug (20) which is fixed to the
forward end of the cable (7) (Fig. 1 and 2).

In another embodiment, the door-weight compensating apparatus (5)
comprises an adjusting device (21) for presetting the tension force. The
rearward end of the cable (7) is fixed to the adjusting device (21).

In another embodiment, the door-weight compensating apparatus (5)
comprises a roller (22) for deflecting the cable (7).

In another embodiment, the household appliance (2) comprises a duct (23)
for slidably accommodating the door-weight compensating apparatus (5).
In another embodiment, the duct (23) extends in the vertical direction.

In another embodiment, the household appliance (2) is provided as a
dishwasher (2). The dishwasher (2) has a tub (18). The door (3) is pivotally

hinged about the horizontal axis for opening/closing the tub (18).
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[0061] In another embodiment, the dishwasher (2) comprises side walls (24) and
a frame (25) which supports the tub (18) and the side walls (24). In this
embodiment, the duct (23) is defined by the frame (25). The duct (23) is
disposed between one of the side walls (24) and the tub (18).

[0062] With the present invention, particularly by virtue of the coupling apparatus
(1), the household appliance (2) can be easily and reliably equipped with a
comparatively heavier door (3) and furnished with a comparatively heavier
decorative panel (3a). With the present invention, the customer

satisfaction can be further increased.
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Claims

1.

A coupling apparatus (1) for use in a household appliance (2), in particular a
dishwasher comprising a door (3), a hinge (4) for pivotally supporting the door
(3) about a horizontal axis and a door-weight compensating apparatus (5) for
at least partially compensating for the weight of the door (3), wherein the
door-weight compensating apparatus (5) comprising one or more than one
tension spring (6) for acting a tension force on the hinge (4) and two cables (7)
for tensioning said one or more than one tension spring (6) respectively from
both ends and for transmitting the tension force to the hinge (4), characterized
in that two retainers (8) for parallely stretching said one or more than one
tension spring (6) between the two cables (7), wherein each retainer (8)
comprising a first attachment means (9) which is adapted to hold the end of the
corresponding cable (7) and a second attachment means (10) which is
adapted to hold the end of each corresponding tension spring (6).

The coupling apparatus (1) according to claim 1, wherein the ends of the
cables (7) have eyes (11), characterized in that each first attachment means
(9) comprising a hook (12) which is adapted to engage with the eye (11) of the
corresponding cable (7).

The coupling apparatus (1) according to claim 1 or 2, wherein the ends of the
tension springs (6) have hooks (13), characterized in that each second
attachment means (10) comprising one or more than one saddle-shaped notch
(14) which is adapted to respectively engage with the corresponding hook (13)
of the tension spring (6).

The coupling apparatus (1) according to claim 3, characterized in that each
second attachment means (10) further comprising one or more than one claw
(15) which is respectively disposed adjacent to the corresponding
saddle-shaped notch (14) for locking the hook (13) of the corresponding
tension spring (6) in place.

The coupling apparatus (1) according to any one of claims 1 to 5,
characterized in that each retainer (8) comprising one or more than one
reinforcement rib (16).

The coupling apparatus (1) according to any one of claims 1 to 6,

characterized in that each second attachment means (10) comprising one or
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more than one hole (17) for respectively receiving the end of the corresponding
tension spring (6).

The coupling apparatus (1) according to any one of claims 1 to 6,
characterized in that each retainer (8) is adapted to stretch a single tension
spring (6) between the two cables (7).

The coupling apparatus (1) according to any one of claims 1 to 6,
characterized in that each retainer (8) is adapted to parallely stretch two
tension springs (6) between the two cables (7).

The coupling apparatus (1) according to claim 8, characterized in that the two
tensions springs (6) are identical and each second attachment means (10) is
further adapted to hold the tension springs (6) side by side in an attachment
position where the hooks (13) of the tension springs (6) bend towards each
other.

The coupling apparatus (1) according to claim 8, characterized in that the two
tensions springs (6) are identical and each second attachment means (10) is
further adapted to hold the tension springs (6) side by side in an attachment
position where the hooks (13) of the tension springs (6) bend away from each
other.

The household appliance (2), in particular a dishwasher (2) comprising a door
(3), a hinge (4) for pivotally supporting the door (3) about a horizontal axis, a
door-weight compensating apparatus (5) for at least partly compensating for
the weight of the door (3), characterized in that the door-weight compensating
apparatus (5) comprising one or more than one tension spring (6) for acting a
tension force on the hinge (4), two cables (7) for tensioning said one or more
than one tension spring (6) from both ends and for transmitting the tension
force to the hinge (4) and a coupling apparatus (1) as defined in any one of

claims 1 to 10.
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