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(57) Abstract: A dish rack (1) comprising a cassette (2) intended to be attached to the underside ot a cabinet or a shelf, wherein the
cassette (2) is arranged, in a first position, to house a folded wire shelf (3) that can be pulled out of and folded down from the cas-
sette (2) and that is arranged in at least two sections (6a, 6b), and, in a second, folded-down position of the wire shelf (3), to support
the rear edge (5) of a first section (6a) of the wire shelf (3), so that said first section (6a) hangs down at a first predetermined angle
relative to said underside of said cabinet/shelf, and a second section (6b) of the wire shelf (3) rotatably connected to the first section
(6a) at the front edge (7) thereof and capable of being folded outwards from said first section (6a) so that said second section (6b), in
folded-out state, forms an angle with the upper side of said first section (6a) by means of a second predetermined angle.
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1
Dish rack
TECHNICAL FIELD
[0001] The present invention relates to a dish rack that is designed to be suspended
under a cabinet, a shelf or the like.
PRIOR ART
[0002] In all contexts where glasses, china, pottery or other so-called dishes are

washed-up or dished, such as in kitchens and laboratories, a need arises to store the dishes in
some form of rack where the dishes may be stored until they dry. In the following description,
the example of use will be limited, for simplicity, to kitchens. For a long time it has been the
normal procedure to place a dish rack, usually in the form of a wire dish rack, on a kitchen
worktop in close proximity to a sink. When the dishes in the form of plates, glasses, cups, etc.
have been washed up, the dishes are then placed for drying in the dish rack, where said rack is
then left standing until the dishes have dried up. Since washing-up occurs frequently in a
household, the dish rack may sometimes remain standing on the sink without being removed,
or is at least seldom put away. This results in the disadvantage that the dish rack occupies a
work surface. To remedy this situation, there is instead sometimes used a dish shelf that may
be used suspended on a wall in close proximity to the place of washing-up. It is also a
common opinion that a dish rack or a dish shelf which is constantly left standing without
being put away is not exactly an ornament. Another way of solving this is to arrange a dish
shelf in a cabinet above a kitchen sink in the lowermost shelf in the cabinet, so that liquid
running off the dishes is allowed to run through the dish shelf and down onto the sink. This is
a method that has been known for a long time. With this method, the dishes may be concealed
behind the cabinet doors. A disadvantage of this is that a whole, easily accessible shelf plane

is occupied by the dish shelf.

[0003] Document W02008104499 shows an example of a solution where dish racks
in the form of dish shelves are hidden behind doors in a kitchen cabinet. In this case, the dish

shelves are arranged in two planes. The dish shelves are also detachable.

DESCRIPTION OF THE INVENTION
[0004] The present invention relates to a dish rack that is collapsible (folding) and

capable of being pulled out and intended to be suspended under a cabinet or a shelf.
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[0005] The dish rack comprises a cassette intended to be attached to the underside of a
cabinet or a shelf, wherein the cassette is arranged:

1) in a first position, to house a folded wire shelf that can be pulled out of and folded down
from the cassette and that is arranged in at least two sections,

2) in a second, folded-down position of the wire shelf, to support the rear edge of a first
section of the wire shelf, so that this first section hangs down at a first predetermined angle in
relation to said underside and a second section of the wire shelf rotatably connected to the
first section at the lower edge thereof and capable of being folded outwards from the first
section, so that the second section, in folded-out state, makes an angle with the upper side of

the first section by means of a second predetermined angle.

[0006] The cassette has two parallel sides along which sides the wire shelf may be
moved. These sides are equipped with longitudinal guide rails on which a first wheel set,

arranged in front of the rear edge of the wire shelf, may run.

[0007] In a preferred embodiment, said guide rails comprise racks extending along the
sides of the cassette. The wheels of said wheel set are integrated with toothed wheels which

cooperate with and correspond to teeth on said racks.

[0008] Along the sides of the wire shelf, at the rear edge thereof, the first section of the
wire shelf is provided with at least two profiled members arranged along the direction of
pulling of the wire shelf 3, said members having a backwardly-directed extension in which an
axle for rear wheels is journalled and wherein said rear wheels, in a folded-down position of
the wire shelf, run against an upper surface of the cassette, and an axle for said first wheel set

is journalled in a front part of said profiled members.

[0009] The tilt angle of the wire shelf in a downward and forward direction is
determined by the relative position between the journal of the axle for said rear wheels and

the journal of the axle for the first wheel set in said profiled members.

[0010] In a folded-down position, the wire shelf may be inserted into or pulled forward

in the cassette, whereby the weight of the wire shelf is absorbed by the first wheel set which
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downwardly loads and runs on the guide rails and by the rear wheels which upwardly load

and run against the upper surface of the cassette.

[0011] When pushing in the wire shelf, at a rear end position of the wire shelf, the rear
wheels pass a boss such that the wire shelf is held by the boss in its uppermost position, and
that the rear wheels, when slightly pulling out the shelf, are released from the boss such that
the front edge of the wire shelf falls down a short distance (or, in an alternative description,
the wire shelf falls down at an angle amounting to a few degrees in relation to the upper
surface of the cassette) which is determined by a clearance between the rear wheels and the

upper surface of the cassette.

[0012] A torque damper with a wheel with teeth are arranged at the profiled member, so
that these teeth, during the whole or at least a major part of the pulling out of the wire shelf,
make contact with an arm with corresponding teeth, whereby the drop-down of the wire shelf
is damped by the torque damper. This provides a soft an attractive motion during the falling

movement of the wire shelf.

[0013] In one embodiment, the first and second sections of the wire shelf are provided
with parallel wires, essentially aligned with one another, which run in the direction of pulling

of the wire shelf.

[0014] As an alternative, instead of controlling the wire shelf by means of racks and
toothed wheels to move completely perpendicular to its direction of pulling, a cable is
attached to the respective ends of an axle for the first wheel set, said cable being arranged in
an endless loop over rope sheaves. Resilient devices keep the cable stretched and thus prevent
obliquity of the wire shelf when pulling it out or pushing it in, and the arrangement thus

ensures that the wire shelf is not locked against the cassette.

[0015] The advantages of a dish rack according to the invention are several. The dish
rack does not occupy any work surface, for example in a kitchen. Further, the dish rack may
be simply folded together and be stored recessed in and suspended from the cassette. The dish
rack occupies a very small amount of space since it is recessed in the cassette. Further, the
dish rack may be easily made invisible in those cases where the cabinet or the shelf where the

dish rack is fixed is provided with a strip at the lower end. Such a strip is common in kitchens
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and since the cassette is thin, the whole dish rack with its cassette may be hidden behind such
a strip. At the front and bottom ends, the wire shelf is provided with a handle, which means
that a user only needs to pull the handle behind the strip for the wire shelf to be folded down a
few centimeters at its front edge, as has been described above, whereby the wire shelf

becomes accessible below said strip.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a perspective view of the dish rack, when the wire shelf is inserted into the
cassette.

Figure 2 shows a perspective view of the dish rack, when the wire shelf is inserted into the
cassette, the dish rack in this view being illustrated from the underside of the dish rack.
Figure 3 illustrates the dish rack when the wire shelf is somewhat pulled out of the cassette
and is about to be folded downward.

Figure 4 shows the dish rack when the wire shelf is completely folded down from the cassette.
Figure 5 illustrates the wire shelf completely pulled out and folded down from the cassette
and with the second section of the wire shelf folded outwards and with a plate resting in the
dish rack at the angle that arises between the first and second sections of the wire shelf to
symbolically show the use of the dish rack.

Figure 6 shows the wire shelf in its folded-down position, corresponding to Figure 5, but with
the whole wire shelf and dishes received by the wire shelf completely pushed back, that is, the
rear edge of the first section of the wire shelf is completely inserted into the cassette.

Figure 7 shows a perspective partial view of the dish rack, where the arrangement for the
suspension of the wire shelf in the cassette is presented.

Figure 8 illustrates an alternative solution for a dish rack according to the invention, in which
a cable in an endless loop prevents locking of the wire shelf when pulling it out or pushing it
in, which means that racks and toothed wheels according to a first alternative are not used.
Figure 9 shows the inner part of the wire shelf in a sectional view in the direction of pulling
thereof, when the wire shelf is completely inserted and folded up.

Figure 10 shows the inner part of the wire shelf in a sectional view in the direction of pulling

thereof, when the wire shelf is folded down.

DESCRIPTION OF EMBODIMENTS
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[0016] In the following a number of embodiments of the invention will be described

with reference to the accompanying drawings.

[0017] The figures show the dish rack 1 in its entirety. Figure 1 shows a cassette 2
which encloses the wire shelf 3 in its entirety when the wire shelf is in its inserted position.
The cassette 2 is open at its front edge, at 4a, to allow the movement of the wire shelf 3 into
and out of the cassette 2. Further, the cassette 2 has two parallel sides 4b, 4c on either side of
the inserted wire shelf 3. The upper side of the cassette 2 is covered by a plate or the like,
which may be fully covering or may have openings according to the figure. The rear edge 4d
of the cassette may be open or closed. In the downward direction in which the wire shelf 3 is
folded, the cassette 2 is of course open in its entirely. Thus, the cassette 2 has no bottom. The
cassette 2 is intended to be screwed to an underside of a cabinet, suitably a kitchen cabinet
above a sink. The dish rack may, of course, be used in quite another location than in a kitchen,
for example in laboratories or the like. The underside of a shelf may also be utilized as a point
of attachment for the dish rack 1. The cassette 2 is connected to the underside of a
cabinet/shelf, for example by means of screws or corresponding fixing elements, which are
screwed through the upper side of the cassette. The openings according to the figure may be
arranged to allow light fittings, for example spotlights, to be arranged above the cassette 2 at
the shelf plane lying above, so that these openings allow light to pass through from these light
fittings.

[0018] As is clear from the figures, the wire shelf 3 may be folded down from the
cassette 2. In this folded-down position of the wire shelf, the wire shelf 3 is supported by the
cassette at a rear edge 5 of the wire shelf by means of devices which will be described below.
The wire shelf 3 is divided into two sections. A first section 6a of the wire shelf 3, in the fully
folded-down position of the wire shelf, forms a first predetermined angle between 30 and 90
degrees, preferably 45 to 75 degrees, with respect to the upper side 4e of the cassette 2. A
second section 6b of the wire shelf 3, when the wire shelf is recessed in the cassette, is folded
towards the first section 6a. When the wire shelf 3 is folded down, the second section 6b of
the wire shelf 3 may be folded outwards from the first section 6a at the front edge 7 of the
first section 6a and forms a second predetermined angle within the range of 60 to 150 degrees,
preferably 75 to 120 degrees, with respect to the plane of the first section 6a in a fully folded-

out position.



10

15

20

25

30

WO 2014/046574 PCT/SE2012/050897
6

[0019] The wire shelf 3 may, of course, be divided into more than two sections, for
example three sections, where these are folded outwards and, for example, form a U-like
shape as viewed in the horizontal plane perpendicular from the direction of pulling of the wire
shelf 3. In such an embodiment, a third section shall be comprised by and considered as part
of the section called the second section 6b in this description. Further, it is possible to equip
the wire shelf with short sides in the form of a wire, a net, or the like, between the first section
6a and the second section 6b, so that dishes or articles cannot fall out of the dish rack in the
lateral direction. These short sides are attached between the first section 6a and the second
section 6b. In this connection, it should also be mentioned that the wire shelf 3, in an
alternative embodiment, may be designed with a structure other than with parallel
longitudinal wires. In this description, such other structures shall be comprised by the concept

wire shelf.

[0020] The two parallel sides 4b, 4c of the cassette 2 along which the wire shelf 3 can
be moved are equipped with longitudinal guide rails 8a, 8b, on which a first wheel set 9a, 9b
(only the right-hand wheel of said wheel set being shown in Fig. 7), arranged in front of the
rear edge of the wire shelf 3, is able to run. The wheels in the first wheel set are arranged at

the respective ends of a front axle 9c.

[0021] The above-mentioned guide rails 8a, 8b comprise racks 10a, 10b extending
along the sides 4b, 4c of the cassette. The wheels of said first wheel set 9a, 9b are integrated
with toothed wheels 11a, 11b which cooperate with and correspond to teeth on said racks 10a,
10b. The advantage of using racks and toothed wheels is that the wheels in the front wheel set
are forced to run synchronously with each other, whereby the front wheel set 9a, 9b moves the
front axle 9c¢ perpendicular to the direction of pulling, hence preventing the movement of the

wire shelf from being jammed due to the so-called “jammed drawer effect”.

[0022] Along the sides of the wire shelf 3, at its rear edge 5, the first section 6a of the
wire shelf 3 is provided with at least two profiled members 12 arranged along the direction of
pulling of the wire shelf 3, said members 12 having an extension 12a directed backwards, in
which a rear axle 13 for rear wheels 14a, 14b (only the right-hand wheel 14b being shown in
Figure 7) is journalled and where said rear wheels 14a, 14b in a folded-down position of the
wire shelf 3 run against an inner side of the upper side 4e of the cassette, and that the front

axle 9c for said first wheel set 9a, 9b is journalled in a front part of said members 12.
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[0023] The tilt angle of the first section 6a downwards and forwards of the wire shelf 3
is determined by the relative position between the journal of the rear axle 13 for said rear
wheels 14a, 14b and the journal of the front axle 9c¢ for the first wheel set 9a, 9b in said

members 12.

[0024] In a folded-down position, the wire shelf 3 may be pushed into or pulled out
from the cassette, whereby the weight of the wire shelf 3 is absorbed by the first wheel set 9a,
9b which, in a downward direction, loads and runs on the guide rails 8a, 8b, and by the rear
wheels 14a 14b, which, in an upward direction, load and run against the inner side of the

upper side of the cassette 2.

[0025] When inserting the wire shelf 3, in a rear end position of the wire shelf 3, the
rear wheels 14a, 14b pass a boss 15 so that the wire shelf 3 is pressed up by the boss 15 (see
Figures 9 and 10) into an uppermost, horizontal position, and that the rear wheels 14a, 14b,
when the shelf is slightly pulled out, are released from the boss 15, so that the wire shelf 3
falls down at a small angle (a few degrees) which is determined by a clearance between the
rear wheels 14a, 14b and the upper surface of the cassette. Said clearance consists of the
distance between the rear wheels 14a, 14b and the inner side of the upper side of the cassette
2, when the wire shelf 3 is held, by manual force, up against the cassette 2 (so that the wire
shelf is not allowed to fall down at said small angle by its own force). Said small angle at
which the wire shelf 3 is folded downward when being slightly pulled out, as mentioned
above, is an advantageous function of the dish rack 1, in those cases where the dish rack is
arranged under kitchen cabinet, for example, where the kitchen cabinet is provided with a
strip under the front edge of the cabinet, that is, a strip that is often used to conceal light
fittings or other equipment or, as in the current case, to conceal the dish rack 1 arranged under
the cabinet. By using such a strip under the cabinet, the dish rack may be completely hidden
when it is not in use. Only the lower part of a handle 16 which is fixed below the front edge of
the wire shelf will be partly visible, so that the dish rack 1 can be localized, be folded
downward at said small angle, be pulled out of the cassette 2 under the strip, and be folded

down completely for use.

[0026] A torque damper 17 with a wheel with a few teeth are arranged at the profiled

member 12, so that these teeth when pulling out the wire shelf 3 from the cassette 2 make
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contact with an arm 18 with corresponding teeth, whereby the drop-down of the wire shelf 3
is damped by the torque damper 17. The arm 18 is attached to and suspended from the

cassette 2 at the inner part of the cassette.

[0027] The first 6a and second 6b sections of the wire shelf 3 are provided with parallel
wires, essentially aligned with each other, which run in the direction of pulling of the wire

shelf 3.

[0028] As an alternative, instead of controlling the wire shelf by means of racks and
toothed wheels to move completely perpendicularly to its direction of pulling, a cable is
attached to the respective ends of an axle for the first wheel set, said cable being capable of
being rolled out from a cable roller which keeps the cable stretched by means of a resilient
device, thus preventing oblique motion of the wire shelf when said shelf is being pulled out

and pushed in.

As an alternative, instead of controlling the wire shelf by means of racks and toothed wheels
to move completely perpendicularly to its direction of pulling, a cable 22 is attached to the
respective ends 21 of the axle 9c for the first wheel set (see Fig. 8), said cable being arranged
in an endless loop over rope sheaves 20. A resilient device (at 21) keeps the cable 22 stretched
and thus prevents oblique motion of the wire shelf when being pulled out and pushed in, and
thus the arrangement ensures that the wire shelf does not get locked against the cassette. As in
the embodiment according to Figure 8, the sheaves 20 may be in the form of a vertically
mounted sheave at either end of the two sides of the cassette 2 at the front edge 4a and two
wheels positioned horizontally above each other and mounted at the corners between the rear
edge 4d of the cassette 2 and its two sides 4b and 4c. The cable 22 then runs in its endless

loop over and around all the six sheaves 20, as illustrated in Figure 8.

Definition

[0029] In this description, the directional expressions forward and backward have been
frequently used. The terms forward and forward direction shall mean the direction as viewed
from the dish rack towards a user of the dish rack. Thus, the term forward/forward direction
shall be seen as equivalent to the direction of pulling of the wire shelf 3. The terms back and

backwards, respectively, shall mean the direction away from the user.
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1. A dishrack (1) comprising a cassette (2) intended to be attached to the underside of a

cabinet or a shelf, characterized in that the cassette (2) is designed:

1) in a first position, to house a folded wire shelf (3) that can be pulled out of and
folded down from the cassette (2) and that is arranged in at least two sections (6a,
6b),

2) 1in a second, folded-down position of the wire shelf (3), to support the rear edge (5)
of a first section (6a) of the wire shelf (3) so that this first section (6a) hangs down
at a first predetermined angle relative to said underside, and a second section (6b)
of the wire shelf (3) rotatably connected to the first section (6a) at the front edge
(7) thereof and capable of being folded outwards from the first section (6a) so that
the second section (6b), in folded-out state, forms a second predetermined angle to

a plane through the first section.

. The dish rack according to claim 1, wherein the cassette (2) at two parallel sides (4b,

4c), along which sides the wire shelf (3) can be moved, is equipped with two
longitudinal guide rails (8a, 8b) on which a first wheel set (9a, 9b) arranged in front of
the rear edge (5) of the wire shelf (3) is able to run.

. The dish rack according to claim 2, wherein the sides of the wire shelf (3), at its rear

edge (5) of the first section (6a) of the wire shelf (3), are provided with at least two
profiled members (12) along the direction of pulling of the wire shelf (3), and wherein
said members (12) have a backwardly directed extension (12a) in which an axle (13)
for rear wheels (14a, 14b) is journalled and wherein said rear wheels (14a, 14b) in a
folded-down position of the wire shelf (3) run against an upper surface of the cassette
(2), and that an axle (9¢) for said first wheel set (9a, 9b) is journalled in a front part of

said members (12).

. The dish rack according to claim 3, wherein the tilt angle of the wire shelf (3)

downwards and forwards is determined by the relative position between the journal for
the axle (13) of said rear wheels (14a, 14b) and the journal for the axle (9¢) of the first
wheel set (9a, 9b) in said members (12).
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10.

10

The dish rack according to claim 4, wherein the wire shelf (3), in a folded-down
position, may be inserted into or pulled out of the cassette (2), whereby the weight of
the wire shelf (3) is absorbed by the first wheel set (9a, 9b) which in a downward
direction loads and runs on the guide rails (8a, 8b) and by the rear wheels (14a, 14b)

which in an upward direction load and run against the upper surface of the cassette (2).

The dish rack according to claim 5, wherein the rear wheels (14a, 14b), when the wire
shelf (3) is being pushed in at a rear end position for the wire shelf (3), pass a boss
(15) so that the wire shelf (3) is kept by the boss (15) in its uppermost position and
wherein the rear wheels (14a, 14b), when the wire shelf (3) is being slightly pulled
out, are released from the boss (15) so that the wire shelf (3) at the front edge (7) of

its first section (6a) falls down a short distance which is determined by a
clearance between the rear wheels (14a, 14b) and the upper surface of the

cassette (2).

The dish rack according to claim 6, wherein a torque damper (17) comprising a wheel
with a few teeth is arranged adjacent the profiled member (12) so that these teeth,
when the wire shelf (3) is being pulled out, make contact with an arm (18) with
corresponding teeth, whereby the movement of the wire shelf (3), while being folded

downwards, is damped by the torque damper (17).

The dish rack according to claim 7, wherein the first (6a) and second (6b) sections of
the wire shelf (3) are provided with parallel wires, essentially aligned with each other,

which run in the direction of pulling of the wire shelf (3).

The dish rack according to claim 2, wherein said guide rails (8a, 8b) comprise racks
(10, 10b) and wherein the wheels on said wheel set (9a, 9b) are integrated with
toothed wheels (11a, 11b) which cooperate with and correspond to teeth on said racks

(10a, 10b).

The dish rack according to claim 2, wherein a cable (22) is fixed at the respective ends
(21) of an axle (9c¢) for the first wheel set (9a, 9b) and wherein said cable (22) is

arranged in an endless loop over sheaves (20) arranged such that the wheels in the
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wheel set (9a, 9b) are forced to move synchronously, thus preventing oblique motion

of the wire shelf (3) when said shelf is being pulled out or pushed in.
11. The dish rack according to claim 1, wherein said first predetermined angle is between

5 35 and 90 degrees and wherein said second predetermined angle is in the range of 60

to 150 degrees.

10
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