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(57) Abrégé(suite)/Abstract(continued):

position to an upper position and locking the elevated lower rack in the upper position. The elevating arrangement comprises a
spring loaded pivot arm arrangement (12) to be attached in one end to a tub (13) of the dishwasher and in another end to the lower
rack (11) for elevating the lower rack (11) from the lower position inside the tub to the upper position at least partially outside the
tub. The elevating arrangement further comprises a locking mechanism (21) arranged between the spring loaded pivot arm
arrangement (12) and the lower rack (11) and configured to lock the spring loaded pivot arm arrangement when the lower rack has
been elevated to the upper position, thereby fixing the lower rack in the upper position. The mechanism for unlocking the elevated
lower rack (11) is characterized in comprising a lever (20) extending from a front of the lower rack (11) along each side of the lower
rack to the locking mechanism (21) being located at a respective side of the rack (11), wherein user operation of the lever (20) at
the front of the elevated lower rack causes a respective end of the lever to act on the locking mechanism (21) located at the
respective side of the rack to unlock the elevated lower rack (11) such that it can be lowered into its lower position.
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(57) Abstract: The invention relates to a mech-
anism for unlocking an elevated lower rack in a
dishwasher. The mechanism for unlocking an el-
evated lower rack is provided in an arrangement
for a dishwasher (10) being capable of elevating
the lower rack (11) from a lower position to an
upper position and locking the elevated lower
rack in the upper position. The elevating ar-
rangement comprises a spring loaded pivot arm
arrangement (12) to be attached in one end to a
tub (13) of the dishwasher and in another end to
the lower rack (11) for elevating the lower rack
(11) from the lower position inside the tub to the
upper position at least partially outside the tub.
The elevating arrangement further comprises a
locking mechanism (21) arranged between the
spring loaded pivot arm arrangement (12) and
the lower rack (11) and configured to lock the
spring loaded pivot arm arrangement when the
lower rack has been elevated to the upper posi-
tion, thereby fixing the lower rack in the upper
position. The mechanism for unlocking the elev-
ated lower rack (11) is characterized in compris-
ing a lever (20) extending from a front of the
lower rack (11) along each side of the lower rack
to the locking mechanism (21) being located at a

respective side of the rack (11), wherein user operation of the lever (20) at the front of the elevated lower rack causes a respective
end of the lever to act on the locking mechanism (21) located at the respective side of the rack to unlock the elevated lower rack (11)
such that it can be lowered into its lower position.
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MECHANISM FOR UNLOCKING AN ELEVATED LOWER RACK OF
A DISHWASHER

TECHNICAL FIELD

The invention relates to a mechanism for unlocking an elevated lower rack of
a dishwasher, the lower rack being capable of being elevated from a lower
position to an upper position and further being capable of being locked in the

upper position.

BACKGROUND

Traditionally in dishwashers, racks for housing goods to be cleaned can only
be moved horizontally in and out of a tub of the dishwasher. For a lower rack
placed at a bottom of the tub, a user will have to bend over to perform loading
or unloading of goods. This may result in physical discomfort, in particular

for disabled and/or elder people.

Therefore, rack elevation arrangements have been developed to move the
lower rack from a lower position at the bottom of the tub to an upper position
where the rack is moved out of the tub and elevated to a height on a level with
an upper rack, by means of spring loaded pivot arms lifting the lower rack
from its lower position to its upper position. Such a rack elevation
arrangement is disclosed for instance in US 2012/0074080 or WO
2014/033092. When in the upper position, the lower rack is locked to
prevent it from being displaced, thereby facilitating for a user the loading and

unloading of goods in the lower rack.

A problem with this rack elevation arrangement is the operation that a user
will have to perform to return the lower rack from the upper, locked position
to its lower position. In WO 2014/033092, the user needs to push the
elevated lower rack, being locked in the upper position, along a sliding rail in
which the lower rack is mounted in a horizontal direction towards the interior
of the dishwasher. Upon horizontal displacement of the lower rack towards
the interior of the dishwasher, the lower rack will unlock and the user can

press the lower rack towards its lower position at the bottom of the tub,
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thereby causing the spring loaded pivot arms to return the lower rack to its

lower position.

SUMMARY

An object of the present invention is to solve, or at least mitigate, this
problem in the art and to provide an improved mechanism for unlocking an

elevated lower rack of a dishwasher.

According to a first aspect of the invention, there is provided a mechanism for
unlocking an elevated lower rack in an arrangement for a dishwasher being
capable of elevating the lower rack from a lower position to an upper position
and locking the elevated lower rack in the upper position. The elevating
arrangement comprises a spring loaded pivot arm arrangement to be
attached in one end to a tub of the dishwasher and in another end to the
lower rack for elevating the lower rack from the lower position inside the tub
to the upper position at least partially outside the tub. The elevating
arrangement further comprises a locking mechanism arranged between the
spring loaded pivot arm arrangement and the lower rack and configured to
lock the spring loaded pivot arm arrangement when the lower rack has been
elevated to the upper position, thereby fixing the lower rack in the upper
position. The mechanism for unlocking the elevated lower rack comprises

a lever extending from a front of the lower rack along each side of the lower
rack to the locking mechanism being located at a respective side of the rack,
wherein user operation of the lever at the front of the elevated lower rack
causes a respective end of the lever to act on the locking mechanism located at
the respective side of the rack to unlock the elevated lower rack such that it

can be lowered into its lower position.

Advantageously, by having the lever act on the locking mechanism, an
intuitive solution for unlocking the elevated lower rack and returning it to its
lower position inside the dishwasher tub is provided. A user can easily
operate the lever at the front of the elevated lower rack in order to cause the
ends of the lever to act on the locking mechanism on each side of the rack and

thus unlock the elevated lower rack.

Date Regue/Date Received 2021-10-04
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In contrast to the art, where the user must push the rack horizontally a
distance in the direction of the interior of the tub such that the locking
mechanism will unlock, before pushing the rack down to its lower position,
which is not an obvious sequence of a user to perform, the user intuitively
and straightforwardly moves the lever of the present invention in an upwards
directions and simply unlocks the elevated lower rack. The user can

thereafter move the elevated lower rack to its lower position in the tub.

Afurther advantage of the invention as compared to the art is that goods of a
greater height can be placed in a back section of the lower rack, since there is
no need to push the rack a distance horizontally into the tub in order to
unlock the locking mechanism before lowering the rack in which case goods
of a great height will bang against the upper rack when the elevated lower
rack 11 is moved downwards to its lower position. In the art, there is a risk
that the goods are damaged when contacting the upper rack, and goods
banging against the upper rack are further a source to noise. Further
advantageous is that since there is no need to displace the rack horizontally to
unlock the locking mechanism, a heavily loaded rack is easy to manage as
compared to the art where a heavily loaded rack causes a user to apply a

certain force to unlock the locking mechanism.

In an embodiment, the lever is equipped with a handle that can be operated
by the user; by pressing the handle, the lever will move upwards at the front
of the elevated lower rack, thus causing the ends of the lever to
correspondingly move in an upwards direction to unlock the rack, thereby
advantageously providing an easy, straightforward and intuitive way for the
user to unlock the elevated upper rack and return the rack to its lower

position.

In a further embodiment of the invention, the respective end of the lever will
lift a locking pin of the locking mechanism on each side of the rack from a
groove retaining the lower rack in the upper locked position by preventing
the spring loaded pivot arm arrangement from performing a pivoting

movement and hence the rack from being moved to its lower position in the
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interior of the dishwasher tub. By lifting the locking pin, the pin is no longer in
engagement with the groove, wherein the elevated lower rack can be moved by
means of the spring loaded pivot arm arrangement in a downwards direction and

be returned to its lower position.

In still a further embodiment of the invention, the unlocking mechanism further
comprises a force transmission mechanism pivotably attached in one of its ends to
the lever, and an unlocking element pivotably attached to the other end of the
force transmission mechanism on a distance from the lever. The unlocking
element is configured to move the locking pin from engagement with the groove
upon upwards movement of the lever to unlock the elevated upper rack.
Advantageously, with the force transmission mechanism, a small upward
movement of the lever will result in a greater upwards movement of the unlocking
element. Thus, with this advantageous embodiment, a user will only slightly have
to displace the lever in an upward direct in order to unlock the elevated upper

rack.

In a second aspect of the invention, a lower rack elevating arrangement for use in a
dishwasher is provided comprising the mechanism for unlocking an elevated lower

rack as described herein.

In a third aspect of the invention, a dishwasher is provided comprising the

mechanism for unlocking an elevated lower rack as described herein.

According to another aspect of the invention, there is provided a dishwasher
comprising the mechanism for unlocking the elevated lower rack according to the

first aspect described above.

According to another aspect of the invention, there is provided an arrangement for
a dishwasher configured to elevate a lower dishwasher rack from a lower position
to an upper position and locking the elevated lower rack in the upper position, the
arrangement comprising: a spring loaded pivot arm arrangement to be attached in
one end to a tub of the dishwasher and in another end to the lower rack for
elevating the lower rack from the lower position inside the tub to the upper

position at least partially outside the tub; a locking mechanism arranged between

Date Regue/Date Received 2021-10-04
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the spring loaded pivot arm arrangement and the lower rack and configured to
lock the spring loaded pivot arm arrangement when the lower rack has been
elevated to the upper position, thereby fixing the lower rack in the upper position;
the arrangement comprising: a lever extending from a front of the lower rack
along each side of the lower rack to the locking mechanism being located at a
respective far side of the rack, wherein user operation of the lever at the front of
the elevated lower rack causes a respective end of the lever to act on the locking
mechanism located at the respective side of the rack to unlock the elevated lower

rack such that the lower rack can be lowered into its lower position.

According to another aspect of the invention, there is provided a dishwasher
comprising the arrangement for elevating the lower rack from the lower position

to the upper position described above.

Generally, all terms used in the claims are to be interpreted according to their
ordinary meaning in the technical field, unless explicitly defined otherwise herein.
All references to "a/ an/ the element, apparatus, component, means, step, etc.” are
to be interpreted openly as referring to at least one instance of the element,
apparatus, component, means, step, etc., unless explicitly stated otherwise. The
steps of any method disclosed herein do not have to be performed in the exact

order disclosed, unless explicitly stated.
BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will now be described, by way of example, with

reference to the accompanying drawings, in which:

Date Regue/Date Received 2021-10-04
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Figure 1illustrates a prior art dishwasher in which a mechanism according to

an embodiment of the invention advantageously may be implemented;

Figure 2 illustrates the prior art dishwasher of Figure 1 where a lower rack is

moved from its lower position towards an upper position;

Figure 3 illustrates the prior art dishwasher of Figures 1 and 2where the

lower rack has been moved from the lower position to the upper position;

Figure 4 illustrates a mechanism for unlocking an elevated lower rack
according to an embodiment of the invention, the mechanism not being

operated by a user thereby retaining the rack locked in the upper position;

Figure 5 illustrates a locking mechanism on which the mechanism for
unlocking an elevated lower rack do not act in order to retain the rack locked

according to an embodiment of the invention;

Figure 6 illustrates the mechanism for unlocking an elevated lower rack
according to an embodiment of the invention, the mechanism being operated

by a user thereby unlocking the rack;

Figure 7 illustrates the locking mechanism of Figure 5 on which the
mechanism for unlocking an elevated lower rack acts in order to unlock the

rack according to an embodiment of the invention; and

Figure 8 illustrates the mechanism for unlocking an elevated lower rack

further comprising a handle according to an embodiment of the invention.

DETAILED DESCRIPTION

The invention will now be described more fully hereinafter with reference to
the accompanying drawings, in which certain embodiments of the invention
are shown. This invention may, however, be embodied in many different
forms and should not be construed as limited to the embodiments set forth
herein; rather, these embodiments are provided by way of example so that

this disclosure will be thorough and complete, and will fully convey the scope
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of the invention to those skilled in the art. Like numbers refer to like

elements throughout the description.

Figure lillustrates a prior art dishwasher 10 as disclosed in US
2012/0074080, in which a mechanism according to an embodiment of the
invention advantageously may be implemented. The operation of elevating
the lower rack 11 from its lower position to its upper position (in which it
subsequently will be locked) will be briefly described in the following with
reference to Figures 1-3. It should be noted that the described solution for
elevating the lower rack to its upper position is exemplifying only, and a

number of different ways of elevating the lower rack can be envisaged.

Figure 1shows a spring loaded pivot arm arrangement 12 for elevating the
lower rack 11 from its lower position at a bottom of the tub 13 to an upper
position on a level with an upper rack 14 of the dishwasher 10. In this
example, the spring loaded pivot arm arrangement 12 comprises two pivot
arms 15, 16 and one spring 17. When the lower rack 11is in its lower position
in an interior of the tub 13, the pivot arms 15, 16 are positioned vertically
and parallel at a distance from each other, while the spring 17 is tensioned
by being attached to a fixture 18. The lower rack 11is attached to sliding
rails 19 which in their turn are mounted to guiding rails 20 (see Figure 2) on
an interior wall of the tub 13 such that the lower rack can be moved in and
out of the tub 13 when in its lower position. Alternatively, the lower rack 11
may be equipped with sliding means in the form of small wheels to move

the rack in and out of the tub 13 in its lower position.

Figure 2 illustrates a scenario where a user (not shown) moves the lower
rack 11 from its lower position to the upper position, t. Hence, the pivot
arms 15, 16 are rotated in a clockwise direction by the user lifting the lower

rack 11 and the spring 17 will support the elevation.

Figure 3 shows the lower rack 11 having reached its upper position outside
of the tub 13 and on a level with the upper rack 14. The pivot arms 15, 16 will

thus protrude horizontally from the tub 13 while the spring 17 enters a
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relaxed, non-tensioned state. A locking mechanism (shown in subsequent
Figures) will retain the lower rack 11in the upper position by locking the
spring loaded pivot arm arrangement 12 until being released by a user,
whereupon the lower rack 11 will return to its lower position in analogy with

the elevating movement described with reference to Figures 1-3.

Figure 4 illustrates a mechanism for unlocking an elevated lower rack 11
according to an embodiment of the invention. As is illustrated in Figure 4,
the lower rack 11 has been elevated to its upper position outside of the tub
13 and locked for facilitating loading and unloading of goods (not show) in
the rack 11. The mechanism comprises a lever 20 extending from a front of
the lower rack 11 along each side of the rack to a locking mechanism 21being
located at a respective far back corner of the rack 11 and arranged to lock the
spring loaded pivot arm arrangement 12 to prevent the elevated upper rack 11
from being moved. Advantageously, as will be described in the following, a
user operating the lever 20 at the front of the rack 11 by moving the lever 20
in an upwards direction causes a respective end of the lever 20 to act on the
locking mechanism 21located at the respective far back corner of the rack 11
to unlock the elevated rack 11 such that it can be lowered into its lower

position inside the tub 13.

Figure 5 illustrates the locking mechanism 21, on which the lever 20 acts, in
more detail. When the lower rack 11is elevated to its upper position, a locking
pin 22 is configured to engage with a groove 23, thereby preventing the
spring loaded pivot arm arrangement 12 from performing a pivoting
movement and hence the elevated lower rack 11 from being moved in a
direction towards the lower position in the interior of the tub 13. Hence, the
rack 11 cannot be moved to its lower position when the locking pin 22 is in
locking engagement with the groove 23 as the pin prevents any movement of

the rack 11 along the sliding rail 19 in the upper position.

Figure 6 illustrates the mechanism for unlocking an elevated lower rack 11
according to the embodiment of the invention discussed with reference to

Figure 4. However, in contrast to Figure 4, the lever 20 extending from the
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front of the lower rack 11 along each side of the rack to the locking
mechanism 21being located at a respective far back corner of the rack 11is in
Figure 6 moved upwards thereby unlocking the rack 11. Thus, the user
operates the lever 20 at the front of the rack 11 by moving the lever 20 in an
upward direction. As a result, the respective end of the lever 20 acts on the
locking mechanism 21causing unlocking of the elevated rack 11 such that it

can be lowered into its lower position inside the tub 13.

Figure 7 illustrates the locking mechanism 21 when being unlocked by the
lever 20 in an embodiment of the invention. When the lower rack 11is
elevated to its upper position, and a user moves the lever in an upward
direction, the locking pin 22 is configured to slide out of the groove 23, such
that the locking pin 22 no longer is in locking engagement with the groove,
and the spring loaded pivot arm arrangement 12 is no longer being prevented
from pivoting and being moved downwards in a direction towards the
interior of the tub 13. Hence, the unlocked elevated lower rack 11 can easily be
moved to its lower position by having the user slightly push the rack 11

downwards into the tub.

Advantageously, the invention provides for a user an intuitive way of
unlocking the elevated lower rack 11 when locked in its upper position as
compared to the art where the user must push the rack horizontally a
distance in the direction of the interior of the tub such that the locking
mechanism will unlock, before pushing the rack down to its lower position,
which is not an obvious sequence of a user to perform. A further advantage of
the invention as compared to the art is that goods of a greater height can be
placed at the back of the lower rack 11, since there is no need to push the rack
a distance horizontally into the tub in order to unlock the locking mechanism
21before lowering the rack in which case goods of a great height will abut the
upper rack 14 when the elevated lower rack 111is moved downwards to its
lower position. In the art, there is a risk that the goods are damaged when
abutting the upper rack 14. Further advantageous is that since there is no
need to displace the rack 11 horizontally to unlock the locking mechanism 21,

a heavily loaded rack 111is easy to manage as compared to the art where a
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heavily loaded rack causes a user to apply a certain force to unlock the

locking mechanism.

With reference to Figure 7, in a further embodiment of the invention, a force
transmission mechanism 24 is pivotably attached in one of its ends to the
lever 20, and an unlocking element 25 is pivotably attached to the other end
of the force transmission mechanism 24 on a distance from the lever 20. As
can be seen in Figure 7, the unlocking element 25 is configured to move the
locking pin 22 from engagement with the groove 23 upon upwards movement
of the lever 20 to unlock the elevated upper rack 11. Advantageously, with the
force transmission mechanism 24, a small upward movement of the lever 20
will result in a greater upwards movement of the unlocking element 25. Thus,
with this advantageous embodiment, a user will only slightly have to displace

the lever 20 in an upward direct in order to unlock the elevated upper rack 11.

Figure 8 illustrates a further embodiment of the mechanism for unlocking the
elevated lower rack 11. In this embodiment, the mechanism further comprises
a handle 26 arranged at the front of the lower rack 11. The handle 26 is
advantageously configured to move the lever 20 upwards when being pressed
by a user in order to unlock the elevated lower rack 11, thereby providing an
easy, straightforward and intuitive way for the user to unlock the elevated

upper rack 11 and return the rack to its lower position.

The invention has mainly been described above with reference to a few
embodiments. However, as is readily appreciated by a person skilled in the
art, other embodiments than the ones disclosed above are equally possible

within the scope of the invention, as defined by the appended patent claims.
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CLAIMS:

1. A mechanism for unlocking an elevated lower rack in an elevating
arrangement for a dishwasher being capable of elevating the lower rack from a
lower position to an upper position and locking the elevated lower rack in the
upper position, the elevating arrangement comprising:

a spring loaded pivot arm arrangement to be attached in one end to a
tub of the dishwasher and in another end to the lower rack for elevating the lower
rack from the lower position inside the tub to the upper position at least partially
outside the tub;

a locking mechanism arranged between the spring loaded pivot arm
arrangement and the lower rack and configured to lock the spring loaded pivot
arm arrangement when the lower rack has been elevated to the upper position,
thereby fixing the lower rack in the upper position; the mechanism for unlocking
the elevated lower rack comprising:

a lever extending from a front of the lower rack along each side of the
lower rack to the locking mechanism being located at a respective side of the rack,
wherein user operation of the lever at the front of the elevated lower rack causes a
respective end of the lever to act on the locking mechanism located at the
respective side of the rack to unlock the elevated lower rack such that the elevated

lower rack can be lowered into its lower position.

2. The mechanism for unlocking the elevated lower rack according to
claim 1, wherein movement of the lever in an upward direction causes the

respective end of the lever to move upwards to unlock the locking mechanism.

3. The mechanism for unlocking the elevated lower rack according to
claim 1 or 2, the locking mechanism comprising;:

a locking pin configured to engage with a groove in order to prevent
the spring loaded pivot arm arrangement from pivoting and being moved in a
downwards direction towards an interior of the tub, thereby locking the elevated

lower rack.

4. The mechanism for unlocking the elevated lower rack according to

claim 3, the lever being configured, when moved in the upwards direction, to cause

Date Regue/Date Received 2021-10-04
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its respective end to release the locking pin from engagement with the groove in
order to allow the spring loaded pivot arm arrangement to move in the downwards
direction towards the interior of the tub, thereby unlocking the elevated lower

rack.

5. The mechanism for unlocking the elevated lower rack according to
claim 4, further comprising;:

a respective force transmission mechanism pivotably attached in one
of its ends to the respective end of the lever;

a respective unlocking element pivotably attached to the other end of
the respective force transmission mechanism on a distance from the lever, the
unlocking element being configured to move the locking pin from engagement

with the groove upon upwards movement of the lever.

6. The mechanism for unlocking the elevated lower rack according to
any one of claims 1 to 5, the locking mechanism being located at a respective far

back corner of the rack.

7. The mechanism for unlocking the elevated lower rack according to
any one of claims 1 to 6, further comprising;:

a handle arranged at the front of the lower rack configured to move
the lever upwards when being pressed by a user in order to unlock the elevated

lower rack.

8. An arrangement for a dishwasher configured to elevate a lower
dishwasher rack from a lower position to an upper position and locking the
elevated lower rack in the upper position, the arrangement comprising;:

a spring loaded pivot arm arrangement to be attached in one end to a
tub of the dishwasher and in another end to the lower rack for elevating the lower
rack from the lower position inside the tub to the upper position at least partially
outside the tub;

a locking mechanism arranged between the spring loaded pivot arm
arrangement and the lower rack and configured to lock the spring loaded pivot
arm arrangement when the lower rack has been elevated to the upper position,

thereby fixing the lower rack in the upper position; the arrangement comprising:

Date Regue/Date Received 2021-10-04
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a lever extending from a front of the lower rack along each side of the
lower rack to the locking mechanism being located at a respective far side of the
rack, wherein user operation of the lever at the front of the elevated lower rack
causes a respective end of the lever to act on the locking mechanism located at the
respective side of the rack to unlock the elevated lower rack such that the lower

rack can be lowered into its lower position.

0. A dishwasher comprising the mechanism for unlocking the elevated

lower rack according to any one of claims 1to 7.

10. A dishwasher comprising the arrangement for elevating the lower

rack from the lower position to the upper position according to claim 8.
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