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Description

[0001] The presentinvention relates to a holding struc-
ture for a first sheet-like element, a kitchen appliance
and/or a part thereof comprising a holding structure for
afirstsheet like element, amethod for assemblinga hold-
ing structure for a first sheet like element, and a method
for manufacturing a holding structure for a first sheet-like
element.

[0002] In an appliance, particularly in a kitchen appli-
ance, e.g. an oven or a CERAN cooking surface, sheet-
like elements are used frequently. For example, a planar
glass plate is used being part of an oven door, a CERAN
plate is used as a cooking surface or a metal plate is
used in a refrigerator or microwave. Such sheet-like el-
ements are usually subject to variations in temperature,
in that, for example, a glass door element of an oven is
subject to high temperatures during a cooking process,
or, more particularly, during a pyrolytic cleaning process.
[0003] On the other hand the sheet-like element has
in most cases to be fixed to the appliance. For example,
to avoid a glass rattling during a door opening/closing
cycle, oven door glasses have to be fixed on the door
mechanical structure.

[0004] This causes problems in that said variations in
temperature result in expansion and/or contraction of the
sheet-like element, whereby, at the same time, the glass-
es have to be free movable to withstand the temperature-
induced expansion and/or contraction, e.g. during a
cooking process. Moreover, and especially after a pyro-
lytic cleaning process, the surfaces of inside glasses of
an oven even are bent. Especially, the repetition of such
stress results in excessive wear out of the sheet-like el-
ements as such, and/or the fixation and/or fixation means
used to fix the sheet-like element to the appliance, i.e.
especially glass plates tend to brake or crack, or a dis-
turbing sound indicates the wear out of the fixed glass
plate and/or fixation thereof, in that, e.g. a rattling of the
glass plate occurs with each opening or closing of a door
comprising the glass plate.

[0005] Current fixation systems for sheet-like ele-
ments, such as glass plate fixation systems do not solve
the above problems.

[0006] Moreover, in many cases an easy assembling
or disassembling of the sheet-like element, for example
as part of a manufacturing process or for cleaning the
sheet-like element is not possible.

[0007] A still further problem consists in that current
fixation systems for sheet-like elements, such as glass
plate fixation systems, permit the fixation of a sheet-like
element having only very narrow ranges of distinct pa-
rameters in size, e.g. are for glass-plates of a distinct
thickness only. In other words, said current fixation sys-
tems are not flexible as glass-plates of only very distinct
dimensions, such as thickness, size, length, width, de-
flection or the like, can be fixed.

[0008] The document DE 43 11 758 A1 discloses a
transport protection for fragile, scratch and breakage
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sensitive glass plates for a cooking appliance. The trans-
port protection is made out of silicone and is glued to the
glass plate.

[0009] The document DE 196 22 581 A1 discloses a
baking and bread oven comprising a door, having a front
side formed of glass or glass material, with a window,
wherein the door has U-shaped profile elements as hold-
ing parts, which are bonded to the door.

[0010] The document DE 199 06 905 A1 discloses an
oven door having at least three glass panes, whereby a
retainer profile, which surrounds the whole glass pane
and is made out of heat resistant elastic material is in-
serted in between the outer glass panes and that the
retainer profile holds a middle glass pane.

[0011] The document US 3 219 026 A1 discloses a
window unit for an oven door comprising a pair of spaced
glass panels, a continuous spacer between said panels
and a seal ring made of silicone rubber.

[0012] However, each of said documents discloses a
more or less fixed and tight holding function of the glass
panels for glass plates of very distinct dimensions only,
and, does notdisclose a holding structure which is flexible
enough to absorb temperature-induced expansion
and/or contraction, and/or to adapt to different dimen-
sions of the sheet-like elements, such as different glass
thickness.

[0013] Itis an object of the presentinvention to provide
methods and means for holding sheet-like elements, par-
ticularly in a kitchen appliance, wherein after being sub-
jected to variations in temperature, signs of wear out of
exhaustion, such as glass breakage or cracking after
transport, impact or during overheating, are prevented
and/or a disturbing sound, such as glass rattling, e.g.
during open/closing cycles of a door is prevented, i.e. a
better sound during door closing or opening cycle is
achieved.

[0014] Itis a further object of the present invention to
provide a holding system for sheet-like elements, such
as glass pane, which is more flexible, in that the holding
of a sheet-like elements of varying ranges of parameters,
such as sheet-like elements of varying thickness is per-
mitted.

[0015] Itis a still further object of the present invention
to provide methods and means for an easier assembling
and/or disassembling of the sheet-like element.

[0016] The above objects of the invention are achieved
by a holding structure for a first sheet-like element, pref-
erably, for use in a kitchen appliance and/or a part there-
of, according to claim 1, akitchen appliance and/or a part
thereof comprising a holding structure for a first sheet
like element, according to claim 13, a method for assem-
bling a holding structure for a first sheet like element,
according to claim 14, and a method for manufacturing
a holding structure for a first sheet-like element, accord-
ing to claim 15.

[0017] A holding structure for a first sheet-like element,
preferably, for use in a kitchen appliance and/or a part
thereof according to claim 1 comprises
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an at least one spring body, and

a holding profile, comprising an at least one first holding
profile element,

wherein said at least one spring body is arranged such
that said at least one spring body is in direct contact with
a first surface of said first sheet-like element, and
wherein said at least one spring body supplies a contact
pressure directed against the first surface of said first
sheet-like element such that the a second surface of said
first sheet-like element is pressed against the at least
one first holding profile element.

[0018] Such a holding structure provides a holding
structure for sheet-like elements which is smooth and
flexible in that it fits and follows automatically varying
ranges of parameters, such as thickness, width and/or
length, extension or bending at any direction of said
sheet-like element. Thus, such holding structure is ad-
vantageous in preventing signs of wear out or exhaus-
tion, such as breakage or cracking after/or while trans-
port, impact or during overheating of the sheet-like ele-
ment. Moreover, a disturbing sound, such as rattling of
the sheet-like element, e.g. during open/closing cycles
of a door is prevented, i.e. a better sound during door
closing or opening cycle is achieved.

[0019] Furthermore, such holding structure allows the
controlled positioning of the sheet-like element in the
holding structure and, preferably in the kitchen appliance
and/or a part thereof. It is particularly advantageous that
the holding structure according to the present invention
allows the assembling and/or disassembling of the sheet-
like element without the need to remove or apply any
additional parts or fixation means, such as screws, bolts,
pins or the like. Additionally, it is preferred that also the
at least one spring body is mounted to/into the holding
structure, preferably the holding profile, without applying
any additional parts or fixation means, such as screws,
bolts, pins or the like.

[0020] Holding structure as used herein preferably
means an element or part of an appliance such as a door
oradoor element, the sheet-like elementis a partthereof.
As the holding structure is preferably configured such,
that the at least one first holding profile element is de-
tachable, e.g. as it is mounted to the holding profile via
a plug or slide connection, access to the sheet-like ele-
ment is facilitated and thus, an easy assembling and/or
disassembling of the sheet-like element is provided. The
holding structure of the present invention comprises a
holding profile which further comprises at least one hold-
ing profile element. In connection therewith, itis important
to understand that as used herein holding profile prefer-
ably means a profile, such as a frame or frame elements,
supporting structures or the like which, more preferably,
mediate the holding of the sheet-like element in their en-
tirety. A holding profile element as used herein preferably
is part of the holding profile. More preferably the entirety
of holding profile elements forms the holding profile.
Thereby, a holding profile element preferably exerts the
function of fixing the sheet-like element and/or fixing the
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sheet-like element by accommodating the pressure sup-
plied by the spring body. Thus, the holding profile ele-
ment(s) ensure that the sheet-like element is positioned
within the holding structure and that said positioning is
kept.

[0021] A holding profile element thus may be a or a
part of a frame, brace, retaining bracket, cover or the like.
The person skilled in the art will immediately acknowl-
edge that various structures may be thus used as holding
profile element. For example the first holding profile ele-
ment may simply be a planar part of a frame or column.
As afurther example, a holding profile element may have
a base portion and two side portions forming a U-shaped
receptacle for an edge portion of the sheet-like element.
In way of example a holding structure of the present in-
vention may be for a rectangular sheet-like element and
comprise a rectangular holding profile, wherein at each
edge of the rectangular holding profile a spring body is
arranged which each presses a rectangular sheet-like
element against one first holding profile element. Thus
at each edge of the holding profile such first holding pro-
file element is arranged. In said example, the holding
profile could be a rectangular frame, which at each edge
comprises a stiffening which serves as the first holding
profile element.

The first holding profile element preferably is an element
of the holding profile which is at least partially in contact
with the sheet-like element. More particularly, if the
sheet-like element is mounted the first holding profile el-
ement is in contact with a second surface of the sheet-
like element. Said second surface of the sheet like ele-
ment is the surface which is opposing the first surface of
the sheet-like element. The first surface of the sheet-like
element is supplied with pressure from the spring body
and, thus the second surface of the sheet like element
is pressed against the first profile element. It has to be
understood that a spring body can be arranged in various
ways in order to supply a first surface of the sheet-like
element with contact pressure. A spring body can be ar-
ranged, for example, such that the pressure is directed
on the planar surface of the sheet-like element or on the
surface of a lateral edge of the sheet-like element. Thus,
a planar surface of the sheet-like element may serve as
thefirst surface of said first sheet-like element with regard
to a first spring body, wherein the surface of a lateral
edge of the sheet-like element may serve as the first sur-
face of said first sheet-like element with regard to a sec-
ond spring body. In an embodiment at least one first
spring body is arranged such thatthe pressure is directed
on the planar surface of the sheet-like element and/or at
least one second spring body is arranged such that the
pressure is directed on a first lateral edge of the sheet-
like element, and/or at least one third spring body is di-
rected on a second lateral edge of the sheet-like element.
It is important to understand that a spring body supplies
a contact pressure to a first surface of said first sheet-
like element and thus mediates pressing the sheet-like
element with its second surface which is opposing its first
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surface on the at least one first holding profile element.
In connection therewith, the person skilled in the art will
know how to position the at least one spring body in order
to press the sheet-like element against the at least one
first holding profile element according to the invention.
For example, the at least one spring body may be placed
beside and/or behind the sheet-like element, e.g. facing
a lateral edge or a planar surface of the sheet-like ele-
ment. In an embodiment of the holding structure of the
present invention the at least one spring body is posi-
tioned inside of the holding structure, preferably inside
of a door or a door structure, more preferably a mechan-
ical door structure.

[0022] In an advantageous embodiment of the inven-
tive holding structure said kitchen appliance is selected
from the group comprising an oven, a microwave, a re-
frigerator and a stove.

[0023] In connection therewith, the person skilled in
the art will acknowledge that various types and forms of
sheet-like elements are used in different appliances, par-
ticularly, kitchen appliances. For example, a planar glass
plate is used being part of an oven door, a CERAN plate
is used as a cooking surface or a metal plate is used in
a refrigerator or microwave.

[0024] In a further advantageous embodiment of the
inventive holding structure said holding structure is part
of or is a door element.

[0025] Thus, a holding structure may be part of or be
a door or a door mechanical structure, preferably of a
kitchen appliance. A spring body may be integrated into
the door or door structure, particularly if the door or door
structureis a plastic door or door structure. In accordance
with the present invention, an at least one spring body
may thus be extra assembled, if needed, into the door
structure, e.g. a plastic door column, or could be molded
and/or overmolded during a production of the plastic door
or door structure. In an embodiment of the present in-
vention the spring body is made of silicon and/or "2K"
molded. In accordance therewith in said plastic door or
door structure a spring body can be arranged, particularly
if molded, during a production of the plastic door or door
structure without the need of any additional parts or fixing
means, such as screws or the like.

[0026] In a further advantageous embodiment of the
inventive holding structure said first sheet-like element
comprises a material selected from the group comprising
glass, metal and plastic.

[0027] As already outlined above various sheet-like el-
ements are used, particularly as parts of kitchen appli-
ances. Thereby, the material comprised in a sheet-like
element is selected according to the desired function of
the sheet-like element in the appliance. For example, a
sheet-like element a glass pane for an oven door, a metal
plate, e.g. a perforated metal plate for a microwave, a a
CERAN cooking surface, or the like.

[0028] In a further advantageous embodiment of the
inventive holding structure said first sheet-like element
consists of a material selected from the group comprising
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glass, metal and plastic.

[0029] In a further advantageous embodiment of the
inventive holding structure said the holding structure
comprises an at least one second holding profile element
for mounting the first sheet-like element.

[0030] Such at least one second holding profile ele-
ment forms also a part of the holding profile. Thereby,
the second holding profile elementis not directly subject-
ed to the contact pressure mediated by the spring body.
In other words, the second holding profile element is not
arranged at the site of the second surface of the sheet-
like element opposing the site where the spring body me-
diates its pressure against the first surface of the sheet-
like element. More particularly, the at least one second
holding profile element for holding the sheet-like element
in position, for example the second holding profile ele-
ment fixes the sheet-like element against lateral move-
ments in the direction of a lateral edge, whereas the at
least one spring body mediates the pressure directed
orthogonal onto the planar surface. Nevertheless, a first
holding profile element may also be configured such that
the sheet-like elementis fixed against lateral movements.
[0031] In a further advantageous embodiment of the
inventive holding structure said holding structure is a door
structure, according to any one of claims 1 to 5, wherein
the at least one spring body is integrated into the door
structure, and wherein, preferably, the kitchen appliance
is an oven.

[0032] It will be understood that in an embodiment of
the inventive holding structure, wherein the kitchen ap-
pliance is an oven, one or more than one sheet-like ele-
ments may be arranged. A front glass serving as a door
panel may be fixed by conventional means and may com-
prise a handle. The first sheet like element may thus be
an inside glass which may be arranged parallel to the
front glass with a space in between. Optionally, a second
sheet like element may be arranged parallel to the front
glass and the second sheet-like element in between
them. Thus the second sheet-like element forms a centre
glass. In such configuration spring bodies can be ar-
ranged in various ways according to the present inven-
tion. For example, the holding profile may be configured
such that the planar surface of the first sheet-like element
is pressed against an at least one first holding profile
element by an at least one first spring body, and wherein
the planar surface of the second sheet-like element is
pressed against another at least one first holding profile
element by an at least one second spring body. Alterna-
tively or additionally a spring body may be arranged such
that the lateral edge surface of the first and the second
sheet-like element is pressed by the same spring body,
preferably if said spring body is a leaf spring.

[0033] In a further advantageous embodiment of the
inventive holding structure said at least one spring body
comprises a material selected from the group comprising
metal, preferably steel, more preferably spring steel, and
elastic synthetic material, preferably silicon.

[0034] In a further advantageous embodiment of the
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inventive holding structure said at least one spring body
consists of a material selected from the group comprising
metal, preferably steel, more preferably spring steel, and
elastic synthetic material, preferably silicon.

[0035] Inconnection therewith, it is important to under-
stand that a person skilled in the art will select the material
of the spring body depended on the form and type of the
spring body and/or the spring properties of the material
and/or form.

Here, in an embodiment where the spring body consists
of elastic synthetic material, more preferably, silicon, this
material is not used merely because of its sealing prop-
erties, rather than its elastic properties. Alternatively the
spring body comprises or consist of, for example, poly-
urethane.

Depending of the chosen material the use of different
dimensions, thickness, form, etc. allows the spring body
to be configured such that the desired spring properties
are achieved.

[0036] In a further advantageous embodiment of the
inventive holding structure said at least one spring body
is selected from the group comprising flat spiral spring,
leaf spring, laminated spring, coil, helical or spiral spring,
disc spring, conical or conical helical spring, torsion
spring, elastomer spring, rubber spring, and evolut or
buffer spring.

[0037] As already outlined above the form and design
of the spring body may be chosen dependent on the de-
sired properties of the spring body. Thereby it isimportant
to understand that the spring body, primarily, serves as
a spring which supplies a contact pressure directed
against the first surface of said first sheet-like element
such that the a second surface of said first sheet-like
element is pressed against the at least one first holding
profile element. Secondarily, the spring body is config-
ured such that as a flexible component, it allows to fit and
follow varying ranges of parameters of the sheet-like el-
ement, such as thickness, width and/or length, extension
or bending at any direction of said sheet-like element.
A spring body as used herein, preferably is a component
which is capable of elastic yielding under the variations
of pressure, and which recovers to its initial dimension
after pressure relief

As long as they are not stretched or compressed beyond
their elastic limit, most springs obey Hooke’s law, which
states that the force mediating the contact pressure with
which the spring body presses the sheet-like element is
linearly proportional to the distance from its equilibrium
length according to the following formula 1.

F = kx (formula I)

where
x is the displacement vector - the distance and direction
the spring body is deformed from its equilibrium length;
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F is the resulting force vector - the magnitude and direc-
tion of the restoring force the spring exerts;

k is the rate, spring constant or force constant of the
spring, a constant that depends on the spring’s material
and construction. The negative sign indicates that the
force the spring exerts is in the opposite direction from
its displacement.

[0038] In an embodiment of the present invention the
spring body is a Hooke’s law obeying spring body. In a
further embodiment of the present invention the spring
body is a spring body not obeying Hooke’s law.

In an embodiment of the present invention the spring
body may be pre-stressed. In a preferred embodiment
of the present invention the spring body is a leaf spring.
In connection therewith, it will be understood that a leaf
spring is made out of a flat metal strip. Said flat metal
strip is pre-stressed in an arch-shaped form. In a partic-
ularly preferred embodiment the leaf spring is configured
such that it comprises several leaf springs which can be
layered in parallel as a spring packet, which is preferably
held together by a heart bold and spring bands. The leaf
spring also may be omega-shaped.

[0039] In a further advantageous embodiment of the
inventive holding structure said at least one spring body
consists of a material having a temperature resistance
of up to 200°C, 250°C, 275°C, and preferably 300°C.
[0040] Where the holding structure is subject to higher
or lower temperatures and/or cycles of heating and cool-
ing, the material of the spring body has to withstand such
temperature variations without changing its properties.
For example, in an oven where a pyrolytic cleaning cycle
is performed the spring body is subject to higher temper-
atures. Therefore, the spring body has to be made out
of a high-temperature resistant material. A spring body
made, for example, out of elastic synthetic material, such
as silicone is resistant to much higher temperatures with-
out negatively changing its spring properties and/or life-
time, compared to a spring body, e.g. made out of ethyl-
ene-propylene-(diene) rubber. Using silicone as a mate-
rial for the spring body the spring body resists tempera-
tures in the range of up to 200°C, 250°C, 275°C, and
preferably 300°C.

[0041] In a further advantageous embodiment of the
inventive holding structure said holding structure further
comprises an at least one fixing element for fixing the
spring body, preferably to the holding structure.

[0042] Itis preferred that the spring body may be as-
sembled to the holding structure without any fixing means
such as screws, bolts, pins or the like, which would tightly
bind spring body to the holding structure. Nevertheless,
fixing elements are concerned, which allow an easy de-
tachable positioning of the spring body. Such fixing ele-
ments are selected from the group comprising a brace,
aretaining bracket, a cover-like structure, a hole or a slot,
or the like. The spring body can be attached to said fixing
element. In an embodiment the ends of a leaf spring are
inserted into slots provided as fixing elements. Said slots
are provided in the holding structure, preferably the hold-
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ing profile, and more preferably a door, door structure or
part thereof. Thereby, the slots are configured such that
the leaf spring receiving a counter force from the pushed
sheet-like element can extend, preferably with its ends,
into the slots and back and thus may follow an extension
of the sheet-like element. In a further preferred embodi-
ment one end of the leaf spring is tightly fixed in one slot,
whereas the second end of the leaf spring loosely can
extend into a second slot. In a preferred embodiment the
inventive holding structure said holding structure further
comprises an at least one fixing element for fixing the
spring body, preferably to the holding structure, wherein
the at least one fixing element is a slot.

[0043] In a further advantageous embodiment of the
inventive holding structure said holding structure, pref-
erably, is a door element, more preferably, is a plastic
door element, and

wherein the first sheet-like element, preferably a glass
pane, is arranged behind or in front of a second sheet-
like element, and/or between a second and a third sheet-
like element, and

wherein the at least one spring body is arranged such
that said at least one spring body is in direct contact with
a first surface of said first sheet-like element, and,
optionally, said atleast one spring body is in direct contact
with a first surface of said second and/or third sheet-like
element, and

wherein said at least one spring body supplies a contact
pressure directed against the first surface of said first
and/or second and/or third sheet-like element such that
the a second surface of said first and/or second and/or
third sheet-like element is pressed against the at least
one first holding profile element.

[0044] Asalready outlined above more than one sheet-
like element may be comprised in an inventive appliance.
Thereby, the arrangement of sheet-like elements in par-
allel to each other is preferred. In particularly, the first
sheet like element may be an inside glass of an appliance
which may be arranged preferably parallel to the second
and/or third sheet-like element with a space, i.e. a clear
width, in between. Thus the first sheet-like element forms
acentre glass and, if additionally a front panel is present,
also the second sheet-like element forms a centre glass.
In such configuration spring bodies can be arranged in
various ways according to the present invention. In this
particular embodiment, id at least one spring body sup-
plies a contact pressure directed against the first surface
of said first and/or second and/or third sheet-like element
such that the a second surface of said first and/or second
and/or third sheet-like element is pressed against the at
least one first holding profile element.

The spring body may be placed beside the centre glass
orcentre glasses, preferably facing a lateral edge surface
thereof, and holding structure, preferably a mechanical
door structure, could be designed such that different
widths of centre glasses may be supported, preferably
simultaneously and more preferably by the same spring
body. Thereby, the different extension values (e.g. glass
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which is closer to a appliance cavity, e.g. oven cavity,
max have a higher extension than the next glass behindit.
Thus, a first holding profile element may also have dif-
ferent areas for supporting and/or receiving different
pressures of different sheet-like elements.

[0045] In a further advantageous embodiment of the
inventive holding structure said holding profile compris-
ing an at least one first holding profile element, further
comprises

an at least one second holding profile element,

wherein the at least one first holding profile element is
configured such that it is moveably linked to the holding
profile.

[0046] Such first holding profile element may be de-
signed as a moveable cover which is connected to the
holding structure, preferably holding profile, via a guide
rail. This allows placing the first holding profile element
in at least two positions. Position a is an open position
allowing to place the sheet-like element onto or into the
holding profile, preferably onto the spring body, thereby
more preferably pre-stressing the springbody, and a sec-
ond closed position which is reached by moving the first
holding profile element over the first sheet-like element.
In said closed position the pressure is released onto the
sheet-like element and the sheet-like element is pressed
onto the first holding profile element.

[0047] The above described problems are also advan-
tageously solved by a kitchen appliance and/or a part
thereof according to claim 13.

[0048] Such a kitchen appliance and/or a part thereof
comprises a holding structure for a first sheet like ele-
ment, preferably a holding structure according to the
present invention,

wherein the holding structure for a first sheet like element
comprises

an at least one spring body, and

an at least one first holding profile element,

wherein said at least one spring body is arranged such
that said at least one spring body is in direct contact with
a first surface of said first sheet-like element, and
wherein said at least one spring body supplies a contact
pressure directed against the first surface of said first
sheet-like element such that the a second surface of said
first sheet-like element is pressed against the at least
one first holding profile element.

[0049] What has been outlined above in connection
with the various embodiments of the inventive holding
structure also applies mutatis mutandis to the kitchen
appliance and/or a part thereof.

[0050] The above described problems are also advan-
tageously solved by a method for assembling a holding
structure for a first sheet like element according to claim
14.

[0051] Such a method for assembling a holding struc-
ture for a first sheet like element preferably is a holding
structure according to the present invention, wherein the
assembly method comprises at least the following steps:
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- astep a) of pre-stressing a spring body, the spring
body being comprised in a holding structure for a
first sheet like element, preferably by simultaneous
performing of step b),

- astepb) of mounting a first sheet-like element in the
holding structure, such that the at least one spring
body is in direct contact with a first surface of said
first sheet-like element, and, optionally, that the first
sheet-like element is mounted on an at least one
second holding profile element,

- a step c) of arranging an at least one first holding
profile element such that a second surface of said
first sheet-like element and the at least one first hold-
ing profile element face each other, and

- astep d) of allowing the at least one spring body to
supply a contact pressure directed against the first
surface of said first sheet-like element such that the
a second surface of said first sheet-like element is
pressed against the at least one first holding profile
element.

[0052] What has been outlined above in connection
with the various embodiments of the inventive holding
structure also applies mutatis mutandis to the method for
assembling a holding structure for a first sheet like ele-
ment.

[0053] In a further preferred embodiment a disassem-
bling method is concerned, which method comprises at
least the following steps:

- astep a) relieving the contact pressure supplied by
the at least one spring body directed against the first
surface of said first sheet-like element such that the
a second surface of said first sheet-like element is
relieved from being pressed against the at least one
first holding profile element.

- a step b) of arranging an at least one first holding
profile element such that a second surface of said
first sheet-like element and the at least one first hold-
ing profile element do not face each other,

- a step c) of de-mounting a first sheet-like element
from the holding structure, such that the at least one
spring body is not in direct contact with a first surface
of said first sheet-like element, and, optionally, that
the first sheet-like element is de-mounted from an at
least one second holding profile element.

[0054] It is important to understand that while assem-
bling or disassembling the sheet-like element the spring
body has not to be removed from the holding structure.
[0055] The above described problems are also advan-
tageously solved by a method for manufacturing a hold-
ing structure for a first sheet-like element according to
claim 15.

[0056] Such a method for manufacturing a holding
structure for a first sheet-like element preferably is a hold-
ing structure according to the present invention, the hold-
ing structure comprising a holding profile,
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wherein the method comprises at least the following
steps:

- astep a) of producing, preferably molding, a holding
profile, comprising

- a step a’) of producing, preferably molding, an at
least one first holding profile element (5), and,

- optionally, a step a") of producing, preferably mold-
ing, an at least one second holding profile element
(8) for mounting the first sheet-like element (2), and

- astepb)ofproducing, preferably molding, an at least
one spring body,

- optionally, astep c) of producing, preferably molding,
an at least one fixing element for fixing the spring
body,

- optionally, a step d) of assembling the holding struc-
ture by
assembling the at least one first holding profile ele-
ment and/or the least one second holding profile el-
ement, and/or fixing an at least one spring body au-
tomatically or manually to the holding structure, pref-
erably to the holding profile, more preferably to the
fixing element produced in step c), if present,

- optionally, a step d) of overmolding the at least one
spring body fixed to the holding structure;

wherein step a) and/or step b) and/or step c) are prefer-
ably performed simultaneously, and/or wherein molding
preferably is injection molding or 2K molding

[0057] Thus, the spring body can be inserted into the
holding structure, e.g. a plastic door structure, manually
or automatically or can be "2K" molded together and/or
simultaneously with the hodlding structure, e.g. door me-
chanical structure.

[0058] The spring body may be extra assembled to or
into holding structure, e.g. a door structure, or could be
overmolded during the production process, preferably of
a plastic door mechanical structure. Thereby, the spring
body may be made out of silicone and/or "2K" molded.
[0059] The term "2K" molding or 'two-shot’ injection
molding as also used herein, preferably means a molding
process, wherein two different polymers or two different
colors of one polymer are processed into an end product
by means of one injection molding process.

[0060] All described embodiments of the invention
have the advantage, that a sheet-like element is hold,
particularly in a kitchen appliance, wherein after being
subjected to variations in temperature, signs of wear out
of exhaustion, such as glass breakage or cracking after
transport, impact or during overheating, are prevented
and/or a disturbing sound, such as glass rattling, e.g.
during open/closing cycles of a door is prevented, i.e. a
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better sound during door closing or opening cycle is
achieved. Moreover, all described embodiments provide
a holding system for sheet-like elements, such as glass
pane, which is more flexible, in that the holding of a sheet-
like elements of varying ranges of parameters, such as
sheet-like elements of varying thickness is permitted. Ad-
ditionally, an easier assembling and/or disassembling of
the sheet-like element is provided.

[0061] The present invention will be described in fur-
ther detail with reference to the drawings, in which
FIG1 llustrates a side sectional view of a holding
structure showing a first inventive embodiment
in an open position;

FIG 2 illustrates a perspective view of a holding struc-
ture showing a first inventive embodiment in an
open position;

FIG 3 llustrates a side sectional view of a holding
structure showing a first inventive embodiment
in a closed position;

FIG 4 illustrates a perspective view of a holding struc-
ture showing a first inventive embodiment in an
open position;

FIG5 illustrates a perspective view of a holding struc-
ture showing a second inventive embodiment;

[0062] FIG 1andFig.2show aholding structure 1, here
a door element of an oven, according to the present in-
vention. The door comprises a door column 14 being part
of the holding structure and a handle 13, which is mount-
ed onto a front glass 10. The first sheet like element 2 is
a glass panel, which is to be positioned. Therefore, first
surface of first sheet-like element 6 is in direct contact
with a spring body 3, here a leaf spring. The leaf spring
3 is arranged such that it is in direct contact with a first
surface 6 of said glass panel 2. The leaf spring 3 is pre-
stressed when the glass panel 2 is pressed onto the hold-
ing profile 4. The leaf spring 3 is assembled to the holding
structure 1 without any fixing means such as screws,
bolts, pins or the like. By contrast, slots 9 are provided
as fixing elements 9, which allow an easy detachable
positioning of the spring body 3. The ends of the leaf
spring 3 are inserted into slots 9 provided as fixing ele-
ments. Said slots 9 are provided in the holding structure
1, here in the holding profile 4. Thereby, the slots 9 are
configured such that the leaf spring receiving a force or
counter from the pushed glass panel 2 can extend, pref-
erably with its ends, into the slots 9 and back and thus
may follow an extension of the glass panel 2. Here one
end of the leaf spring 3, here the right end in the figure,
is tightly fixed in one slot 9, whereas the second end of
the leaf spring, here the left end of the leaf spring 3 loosely
can extend into a second slot 9. As a first holding profile
element 5 here a cover 5 is provided, which is also part
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of the holding profile 4. Such cover 5 here is designed
as a moveable cover 5 which is connected to the holding
structure 1, here the holding profile 4, via a guide rail 12.
This allows placing the cover 5 in at least two positions.
Position a) is an open position which is shown here, al-
lowing to place the glass panel 2 onto or into the holding
profile 4, preferably onto the leaf spring 3, thereby the
leaf spring 3 will be pre-stressed, and a second closed
position which is shown in Fig. 3 is reached by moving
the cover 5 over the glass panel 2. The second surface
7 of the glass panel 2 can be used to press down the
glass panel 2 onto the holding profile 4 and thus pre-
stressing the leaf spring 3. Here a second glass panel
10 is provided as a front glass of the oven door.

[0063] FIG. 3 shows the holding structure 1 shown in
Fig. 1 and Fig.2 in a closed position. To reach the closed
position the cover 5 is moved along the guide rail 12 and
if the glass panel 2 is pressed down towards the leaf
spring 3, the cover 5 can be moved over the glass panel
2. Thus the cover 5 serves as first sheet like element 5,
wherein said leaf spring 3 supplies the contact pressure
F directed against the first surface 6 of said glass panel
2 such that the a second surface 7 of said glass panel 2
is pressed against the at least one first holding profile
element, i.e. here the cover 5. As indicated in the Figure
the slots 9 provided as fixing elements 9 host the ends
of the leaf spring 3 which are inserted into the slots 9
provided as fixing elements. Thereby, the slots 9 are con-
figured such that the leaf spring receiving a force or coun-
terforce from the pushed glass panel 2 can extend, pref-
erably with its ends, into the slots 9 and back and thus
may follow an extension of the glass panel 2. Here one
end of the leaf spring 3, here the right end in the figure,
is tightly fixed in one slot 9, whereas the second end of
the leaf spring, here the left end of the leaf spring 3loosely
is extended into the second slot 9.

[0064] FIG.4 shows the holding structure 1 shown in
Figures 1 to 3. Moreover, here second holding profile
elements 8 are attached to the hodling structure 1, more
particularly the holding profile 4, for mounting the glass
panel 2, here being support brackets 8. Such support
brackets 8 form part of the holding profile 4 to which they
are attached. Thereby, the support brackets 8 are not
directly subjected to the contact pressure F mediated by
the leaf spring 3. Here it can be seen that two edges of
the glass panel 2 are mounted onto the second holding
profile element 8, i.e. here inserted into the support brack-
ets 8, whereas the first profile element, i.e. here the cover
5is not supplied with pressure yet. The support brackets
8 are not arranged at the site of the second surface 7 of
the glass panel 2 opposing the site where the leaf spring
3 mediates its pressure against the first surface 6 of the
glass panel 2. Here two leaf springs 3 are arranged at
the two edges of the glass panel 2 opposite to the edges
of the glass panel 2 which are inserted into the support
brackets 8. More particularly, the support brackets 8 fixes
the glass panel 2 against lateral movements in the direc-
tion of a lateral edge, here e.g. to the left, right or back,
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whereas the at leaf spring 3 mediates the pressure di-
rected orthogonal onto the planar surface. Nevertheless,
the cover 5 also is configured such that the glass panel
2 is fixed against lateral movements, here e.g. against
movements in left, right or front direction.

[0065] FIG. 5 shows a holding structure 1 showing a
second inventive embodiment. The holding structure 1,
here is a door element 1 of an oven, wherein in addition
to a first glass panel 2, a second glass panel 10 and a
third glass panel 11 is arranged in parallel. Here the sec-
ond glass panel 10 serves as the front glass of the oven
door, wherein the first glass panel 2 is in between the the
second glass panel 10 and the third glass panel 11. Thus
the first glass panel 2 forms a centre glass. In this con-
figuration a leaf spring 3 is arranged such that the lateral
edge surface of the first glass panel 2 is pressed with
force F’ and the third glass panel 11 is pressed with force
F by the leaf spring 3. Here, the leaf spring 3 is arranged
such that the leaf spring 3 is in direct contact with a first
surface 6 of said first glass panel 2, and, with a first sur-
face 6 of said third glass panel 11. In this particular em-
bodiment, the leaf spring 3 supplies the forces F and F’
which mediates thatthe first2 and the third 11 glass panel
is pressed against the at least one first holding profile
element, not shown in the figure. Here, the leaf spring 3
is placed beside the centre glass 11 and beside the inner
glass 2, facing the lateral edge surfaces of said glasses.
The holding structure 1, preferably the holding profile 4,
here a part of the mechanical door structure is designed
such that different widths of centre glasses are supported
simultaneously by the same spring body. Thereby, the
different extension values (e.g. glass which is closer to
a appliance cavity, e.g. oven cavity, may have a higher
extension than the next glass behind it.

List of reference numerals
[0066]

holding structure

first sheet-like element

spring body

holding profile

first holding profile element

first surface of first sheet-like element
second surface of the first sheet-like element
second holding profile element

O~NO OGP~ WN -

9 fixing element

10  second sheet-like element
11 third sheet-like element
12 guide rail

13  handle

14  door column

F,F’  contact pressure / force
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Claims

1. A holding structure (1) for a first sheet-like element
(2), preferably, for use in a kitchen appliance and/or
a part thereof, comprising
an at least one spring body (3), and
a holding profile (4), comprising an at least one first
holding profile element (5),
wherein said atleast one spring body (3) is arranged
such that said at least one spring body (3) is in direct
contact with a first surface (6) of said first sheet-like
element (2), and
wherein said at least one spring body (3) supplies a
contact pressure directed against the first surface
(6) of said first sheet-like element (2) such that the
a second surface (7) of said first sheet-like element
(2) is pressed against the at least one first holding
profile element (5).

2. The holding structure (1) according to claim 1,
wherein the kitchen appliance is selected from the
group comprising an oven, a microwave, a refriger-
ator and a stove.

3. The holding structure (1) according to any one of
claims 1 and 2, wherein the holding structure (1) is
part of or is a door element.

4. The holding structure (1) according to any one of
claims 1 to 3, wherein the first sheet-like element (2)
comprises a material selected from the group com-
prising glass, metal and plastic.

5. The holding structure (1) according to any one of
claims 1 to 4, wherein the holding structure (1) com-
prises an atleast one second holding profile element
(8) for mounting the first sheet-like element (2).

6. The holding structure (1), wherein the holding struc-
ture (1) is a door structure, according to any one of
claims 1 to 5,
wherein the at least one spring body (3) is integrated
into the door structure,
and wherein, preferably, the kitchen appliance is an
oven.

7. The holding structure (1) according to any one of
claims 1 to 6, wherein the at least one spring body
(3) comprises a material selected from the group
comprising metal, preferably steel, more preferably
spring steel, and elastic synthetic material, prefera-
bly silicon.

8. The holding structure (1) according to any one of
claims 1 to 7, wherein the at least one spring body
(3) is selected from the group comprising flat spiral
spring, leaf spring, laminated spring, coil, helical or
spiral spring, disc spring, conical or conical helical



10.

1.

12.

13.

17

spring, torsion spring, elastomer spring, rubber
spring, and evolut or buffer spring.

The holding structure (1) according to any one of
claims 1 to 8, wherein the at least one spring body
(3) consists of a material having a temperature re-
sistance of up to 200°C, 250°C, 275°C, and prefer-
ably 300°C.

The holding structure (1) according to any one of
claims 110 8, wherein the holding structure (1) further
comprises an at least one fixing element (9) for fixing
the spring body (3), preferably to the holding struc-
ture (1).

The holding structure (1) according to any one of
claims 1 to 10, preferably claim 6, wherein prefera-
bly, the holding structure (1) is a door element, more
preferably is a plastic door element, and

wherein the first sheet-like element (2), preferably a
glass pane,

is arranged behind or in front of a second sheet-like
element (10), and/or between a second sheet-like
element (10) and a third sheet-like element (11), and
wherein the at least one spring body (3) is arranged
such that said at least one spring body (3) is in direct
contact with a first surface (6) of said first sheet-like
element (2), and,

optionally, said atleast one spring body (3) is in direct
contact with a first surface (6) of said second sheet-
like element (10) and/or third sheet-like element (11),
and

wherein said at least one spring body (3) supplies a
contact pressure directed against the first surface
(6) of said first sheet-like element (2) and/or second
sheet-like element (10) and/or third sheet-like ele-
ment (11), such that the a second surface (7) of said
first sheet-like element (2)and/or second sheet-like
element (10) and/or third sheet-like element (11) is
pressed against the at least one first holding profile
element (5).

The holding structure (1) according to any one of
claims 1 to 11, wherein the holding profile (4) com-
prising an at least one first holding profile element
(5), further comprises

an at least one second holding profile element (8),
wherein the at least one first holding profile element
(5) is configured such that it is moveably linked to
the holding profile (4).

Akitchen appliance and/or a part thereof comprising
a holding structure (1) for a first sheet like element
(2), preferably a holding structure (1) according to
any one of claims 1 to 12, wherein

the holding structure (1) for a first sheet like element
(2) comprises

an at least one spring body (3), and
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an at least one first holding profile element (5),
wherein said atleast one spring body (3) is arranged
such that said at least one spring body (3) is in direct
contact with a first surface (6) of said first sheet-like
element (2), and

wherein said at least one spring body (3) supplies a
contact pressure directed against the first surface
(6) of said first sheet-like element (2) such that the
a second surface (7) of said first sheet-like element
(2) is pressed against the at least one first holding
profile element (5).

A method for assembling a holding structure (1) for
a first sheet like element (2), preferably a holding
structure (1) according to any one of claims 1 to 12,
wherein

the assembly method comprises at least the follow-
ing steps:

- a step a) of prestressing a spring body (3), the
spring body (3) being comprised in a holding
structure (1) for a first sheet like element (2),
preferably by simultaneous performing of step
b),

- a step b) of mounting a first sheet-like element
(2) in the holding structure (1), such that the at
least one spring body (3) is in direct contact with
a first surface (6) of said first sheet-like element
(2), and, optionally, that the first sheet-like ele-
ment (2) is mounted on an at least one second
holding profile element (8),

- a step c) of arranging an at least one first hold-
ing profile element (5) such that a second sur-
face (7) of said first sheet-like element (2) and
the at least one first holding profile element (5)
face each other, and

- a step d) of allowing the at least one spring
body (3) to supply a contact pressure directed
against the first surface (6) of said first sheet-
like element (2) such that the a second surface
(7) of said first sheet-like element (2) is pressed
against the at least one first holding profile ele-
ment (5).

A method for manufacturing a holding structure (1)
for a first sheet-like element (2), preferably a holding
structure (1) according to any one of claims 1 to 12,
the holding structure (1) comprising a holding profile
(4), wherein

the method comprises at least the following steps:

- a step a) of producing, preferably molding, a
holding profile (4), comprising

-astep a’) of producing, preferably molding,
an at least one first holding profile element
(5), and,

- optionally, a step a") of producing, prefer-
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ably molding, an atleast one second holding
profile element (8) for mounting the first
sheet-like element (2), and

- a step b) of producing, preferably molding, an
at least one spring body (3),

- optionally, a step c) of producing, preferably
molding, an at least one fixing element (9) for
fixing the spring body (3),

- optionally, a step d) of assembling the holding
structure (1) by

assembling the at least one first holding profile
element (5) and/or the least one second holding
profile element (8), and/or

fixing an at least one spring body (3) automati-
cally or manually to the holding structure (1),
preferably to the holding profile (4), more pref-
erably to the at least one fixing element (9) pro-
duced in step c), if present,

- optionally, a step d) of overmolding the at least
one spring body (3) fixed to the holding structure
(1

wherein step a), preferably step a’) and/or step
a"), and/or step b) and/or step c) are preferably
performed simultaneously,

and/or wherein molding preferably is injection
molding or 2K molding.
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