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(54) OVEN DOOR FOR AN OVEN CAVITY OF A COOKING OVEN

(67)  The present invention relates to an oven door
(10) for an oven cavity (40) of a cooking oven (36). The
oven door (10) comprises a first unit (12, 28) including a
front panel (12) and at least two door columns (28) per-
manently attached at an inner side of said front panel
(12) and a second unitincluding an inner glass panel (14)
and a door frame (20) permanently attached at said inner
glass panel (14). The door frame (20) includes an upper
frame part (24) and two lateral frame parts (26), wherein
the lateral frame parts (26) are permanently attached at
an outer side of the inner glass panel (14) and the upper
frame part (24) is permanently attached at upper ends
of the lateral frame parts (26). The lateral frame parts
(26) are connected or connectable to the door columns
(28) in each case, so that the first unit (12, 28) and the
second unit (14, 20) are detachably or permanently con-
nected or connectable. A ventilation opening (30) is
formed between the inner glass panel (14) and the upper
frame part (24). The ventilation opening (30) is formed
by a cut-out in the inner glass panel (14), so that a lower
side and lateral sides of said ventilation opening (30) are
bordered by the inner glass panel (14) and an upper side
of said ventilation opening (30) is bordered by the upper
frame part (24). An inner side of the upper frame part
(24) is in the same plane as the inner side of the inner
glass panel (14) or protrudes inwardly.
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Description

[0001] The present invention relates to an oven door
for an oven cavity of a cooking oven according to the
preamble of claim 1. Further, the present invention re-
lates to a cooking oven according to the preamble of claim
12. In particular, the present invention relates to an oven
door and a cooking oven, respectively, for a domestic
appliance.

[0002] For cooking ovens, several types of oven doors
for closing the oven cavity are known in the prior art. An
important aspect of the oven door is that the outer surface
of said oven door is not heated-up too much during the
cooking process. This improves the comfort of the cook-
ing oven and decreases the risk of being burned. Another
aspect ofthe oven door is that all components of the oven
door have to withstand high temperatures. In particular,
if a pyrolytic cleaning mode is activated, then tempera-
tures up to 500°C occur in the oven cavity. For this pur-
poses, an inner glass panel made of borosilicate glass
is used as a first temperature protection shield. Further
intermediate glass panels may be arranged inside the
oven door. The glass panels are usually fixed at the oven
door by a structure made of metal and/or plastics. Since
standard plastic materials cannot withstand a very high
temperature, the oven door has to be ventilated in order
to cool down and to avoid the melting of plastic compo-
nents.

[0003] EP 2090 831 A1 discloses an oven door with
a door frame made of steel. Said door frame surrounds
at least partially the interior of the oven door. An inner
plate is attached at an inner side of the door frame. An
opening for ventilation is arranged between the inner
glass panel and an upper frame part of the door frame.
[0004] In a closed state of the oven door, the opening
for ventilation is connected to a suction area of an air
channel of the oven.

[0005] Itis an object of the presentinvention to provide
an oven door with an improved heat resistance.

[0006] The objectis achieved by the oven door accord-
ing to claim 1.

[0007] According to the present invention the ventila-
tion opening is formed by a cut-out in the inner glass
panel, so that a lower side and lateral sides of said ven-
tilation opening are bordered by the inner glass panel
and an upper side of said ventilation opening is bordered
by the upper frame part, wherein an inner side of the
upper frame part is in the same plane as the inner side
ofthe inner glass panel or the upper frame part protrudes
inwardly.

[0008] The main idea of the present invention is the
structure of the ventilation opening. Three sides of the
ventilation opening are enclosed by one component, i.e.
the inner glass panel, while the remaining side is bor-
dered by the upperframe part. Theinner side of the upper
frame part is at least in the same plane as the inner side
of the inner glass panel. Alternatively, the inner side of
the upper frame part protrudes inwardly, i.e. into the di-
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rection of the air channel.

[0009] Preferably, the inner glass panel is made of
borosilicate glass. The borosilicate glass has a heat re-
sistance sufficient for pyrolytic cleaning.

[0010] In particular, the lateral frame parts are made
of metal, preferably of stainless steel. Metal and glass
have substantially the same thermal expansion coeffi-
cient.

[0011] According to one embodiment, the upper frame
part is made of metal, preferably of stainless steel.
[0012] According to another embodiment, the upper
frame part is made of borosilicate glass. In this case, the
ventilation opening is completely bordered by glass.
[0013] Further, the lateral frame parts may be glued at
an outer side of the inner glass panel.

[0014] Moreover, the upper frame part may be glued
on upper ends of the lateral frame parts.

[0015] In a similar way, the door columns are glued at
the inner side of the front panel.

[0016] Additionally, at least one intermediate glass
panel may be arranged or arrangeable between the inner
glass panel and the front panel. Said intermediate glass
panel may be arranged or arrangeable between the lat-
eral frame parts and/or between the door columns.
[0017] Preferably, the first unit and the second unit are
detachably connected or connectable to each other and
form the oven door. This allows an easy cleaning of the
oven door by the user.

[0018] Furthermore, the lateralframe partis connected
or connectable to the corresponding door column by at
least one snap-in mechanism, wherein preferably the lat-
eral frame part includes at least one notch and the cor-
responding door column includes at least one snapping
hook.

[0019] The oven door may comprise a door handle at-
tached detachably or permanently at an outer side of the
front panel.

[0020] Further, the presentinvention relates to a cook-
ing oven comprising an oven cavity, an oven door for
closing a front opening of said oven cavity and an air
channel arranged above the oven cavity, wherein a suc-
tion hole of the air channel is arranged above the oven
cavity, and wherein the an oven door includes a ventila-
tion opening connected or connectable to the suction
hole, wherein the cooking oven comprises an oven door
mentioned above.

[0021] In particular, the inner glass panel covers com-
pletely the front opening of the oven cavity, when the
oven door is in a closed state.

[0022] Further, the cooking oven may include an ex-
haust opening of the air channel, wherein said exhaust
opening is arranged above the suction hole of the air
channel.

[0023] Preferably, the appendix ofthe upper frame part
is arranged between the suction hole and the exhaust
opening of the air channel, when the oven door is in the
closed state. This allows an improved separation be-
tween the suction hole and the exhaust opening of the
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air channel.

[0024] Novel and inventive features of the present in-
vention are set forth in the appended claims.

[0025] The present invention will be described in fur-
ther detail with reference to the drawing, in which

FIG 1 illustrates a schematic perspective view of an
oven door according to a first embodiment of
the present invention,

FIG2 llustrates a schematic exploded perspective
view of the oven door according to the first em-
bodiment of the present invention,

FIG 3 illustrates a schematic perspective view of the
oven door according to a second embodiment
of the present invention,

FIG 4 illustrates a schematic perspective view of an
inner glass panel and a door frame for the oven
door according to the second embodiment of
the present invention,

FIG5 illustrates a schematic exploded perspective
view of the inner glass panel and the door frame
for the oven door according to the second em-
bodiment of the present invention,

FIG 6 illustrates a schematic sectional side view of an
upper portion of the oven door according to the
first embodiment of the present invention, and
FIG7 illustrates a schematic sectional side view of
the upper portion of the oven door according to
a third embodiment of the present invention ar-
ranged at a cooking oven.

[0026] FIG 1 illustrates a schematic perspective view
of an oven door 10 according to a first embodiment of
the present invention. In particular, said oven door 10 is
provided for closing and opening an oven cavity of a cook-
ing oven. In this example, the oven door 10 is pivoting
around a horizontal axis, wherein said horizontal axis is
arranged below or in a lower portion of an opening of the
oven cavity.

[0027] The oven door 10 comprises a front panel 12,
an inner glass panel 14 and a door frame 20. The door
frame 20 is substantially arranged between the inner
glass panel 14 and the front panel 12. The door frame
20 includes an upper frame part 24 and two lateral frame
parts 26. The height and width of the front panel 12 are
bigger than the height and width of the inner glass panel
14. Further, the oven door 10 comprises a door handle
22 attached at an outer side of the front panel 12.
[0028] A ventilation opening 30 is formed as a cut-out
in the upper portion of the inner glass panel 14. The ven-
tilation opening 30 is formed as longitudinal cut-out ex-
tending along a horizontal direction. The ventilation open-
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ing 30 is formed as a gap between the inner glass panel
14 and the upper frame part 24 of the door frame 20.
[0029] The terms "outer", "inner", "upper", "horizontal"
and they like relate to the mounted state and closed po-
sition of the oven door 10.

[0030] In the first embodiment, the upper frame part
24 and the two lateral frame parts 26 are made of metal.
Preferably, the upper frame part 24 and the two lateral
frame parts 26 are made of stainless steel. In this exam-
ple, theinner glass panel 14 is made of borosilicate glass.
[0031] FIG2illustrates a schematic exploded perspec-
tive view of the oven door 10 according to the first em-
bodiment ofthe presentinvention. The oven door 10 com-
prises the front panel 12, the inner glass panel 14 and
the door frame 20. The door frame 20 includes the upper
frame part 24 and the both lateral frame parts 26.
[0032] Two door columns 28 are attached at the inner
side of the front panel 12. The door columns 28 extend
vertically in the mounted and closed state of the oven
door. Preferably, the door columns 28 are permanently
attached at the front panel 12. The door frame 20 and
the inner glass panel 14 form a first unit, which is attach-
able at the door columns 28. The front panel 12 and the
door columns 28 form a second unit.

[0033] Each lateral frame part 26 includes at least one
notch 32, while each door column 28 includes at least
one corresponding snapping hook 34. In this example,
each lateral frame part 26 includes one notch 32, and
each door column 28 includes one snapping hook 34.
The notch 32 of the lateral frame part 26 and the corre-
sponding snapping hook 34 of the door column 28 form
a snap-in mechanism. The first unit and the second unit
are connectable by the snap-in mechanism.

[0034] Further, an outer intermediate glass panel 16
and an inner intermediate glass panel 18 are arranged
between the inner glass panel 14 and the front panel 12.
The outer intermediate glass panel 16 and the inner in-
termediate glass panel 18 are arranged between the door
columns 28. Thus, the width of the inner glass panel 14
is bigger than the widths of the outer intermediate glass
panel 16 and inner intermediate glass panel 18. In this
example, the oven door comprises two intermediate
glass panels 16 and 18. In general, the oven door may
comprise one or more intermediate glass panels.
[0035] FIG 3 illustrates a schematic perspective view
of the oven door 10 according to a second embodiment
of the present invention. The oven door 10 according to
the second embodiment is similar as the oven door 10
of the first embodiment.

[0036] The oven door 10 comprises the front panel 12,
the inner glass panel 14 and the door frame 20. The door
frame 20 is substantially arranged between the inner
glass panel 14 and the front panel 12. The door frame
20 includes the upper frame part 24 and two lateral frame
parts 26. The height and width of the front panel 12 are
bigger than the height and width of the inner glass panel
14. Further, the oven door 10 comprises the door handle
22 attached at an outer side of the front panel 12.
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[0037] The ventilation opening 30 is formed as the cut-
outinthe upper portion ofthe inner glass panel 14, where-
in said ventilation opening 30 is formed as longitudinal
cut-out extending along a horizontal direction. The ven-
tilation opening 30 is formed as the gap between theinner
glass panel 14 and the upper frame part 24 of the door
frame 20.

[0038] Inthe second embodimentthe upperframe part
24 of the glass frame 20 is made of glass, while the two
lateral frame parts 26 are made of metal. In particular,
the inner glass panel 14 and the upper frame part 24 are
made of borosilicate glass. Preferably, the lateral frame
parts 26 are made of stainless steel.

[0039] FIG 4 illustrates a schematic perspective view
of the inner glass panel 14 and the door frame 20 for the
oven door 10 according to the second embodiment of
the present invention. The inner glass panel 14 and the
door frame 20 form the first unit.

[0040] Preferably, the door frame 20 is permanently
attached at the inner glass panel 14. The lateral frame
parts 26 are attached at the outer side of the inner glass
panel 14. The upper frame part 24 is attached at the
upper ends of said lateral frame parts 26.

[0041] The ventilation opening 30 is formed as the cut-
out in the upper portion of the inner glass panel 14. The
ventilation opening 30 extends over the central upper
portion of the inner glass panel 14. The width of the ven-
tilation opening 30 is marginally smaller than the width
of the inner glass panel 14. Thus, the lateral portions of
the inner glass panel 14 have the full height of said inner
glass panel 14. In contrast, the central portion of the inner
glass panel 14 has a reduced height of said inner glass
panel 14.

[0042] FIG 5illustrates a schematic exploded perspec-
tive view of the inner glass panel 14 and the door frame
20 for the oven door 10 according to the second embod-
iment of the present invention.

[0043] The lateral frame parts 26 are attached at the
outer side of the inner glass panel 14. Preferably, the
lateral frame parts 26 are glued on the outer side of the
inner glass panel 14. The upper frame part 24 is attached
at the upper ends of said lateral frame parts 26. For ex-
ample, the upper frame part 24 is glued on the upper
ends of the lateral frame parts 26. The longitudinal ven-
tilation opening 30 extend horizontally between the inner
glass panel 14 and the upper frame part 24. The venti-
lation opening 30 extends over the central upper portion
of the first unit. The width of the ventilation opening 30
is marginally smaller than the widths of the inner glass
panel 14 and the upper frame part 26. The lateral portions
of the inner glass panel 14 have the full height of said
inner glass panel 14, while the central portion of the inner
glass panel 14 has a reduced height of said inner glass
panel 14.

[0044] FIG 6illustrates a schematic sectional side view
of an upper portion of the oven door 10 according to the
first embodiment of the present invention.

[0045] The door handle 22 is attached at the outer side
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of the front panel 12. The door columns 28 are attached
at the inner side of the front panel 12. The front panel 12
and the door columns 28 form the first unit. The lateral
frame parts 26 are attached at the outer side of the inner
glass panel 14.Inturn, the upperframe part 24 is attached
at the upper ends of said lateral frame parts 26. The inner
glass panel 14 and the door frame 20 including the upper
frame part 24 and the lateral frame parts 26 form the
second unit. The first unit and second unit are connected
by the snap-in mechanism between the lateral frame part
26 and door columns 28.

[0046] FIG 6 clarifies that the inner side of the upper
frame part 24 is in the same plane as the inner side of
the inner glass panel 14.

[0047] FIG7illustrates a schematic sectional side view
of the upper portion of the oven door 10 according to a
third embodiment of the present invention arranged at
the cooking oven 36. The oven door 10 is in the closed
state.

[0048] The oven door 10 comprises the front panel 12,
the inner glass panel 14 and the door frame 20. The door
frame 20 includes the upper frame part 24 and the two
lateral frame parts 26. The height and width of the front
panel 12 are bigger than the height and width of the inner
glass panel 14. The oven door 10 comprises the door
handle 22 attached at the outer side of the front panel
12. The outer intermediate glass panel 16 and the inner
intermediate glass panel 18 are arranged between the
inner glass panel 14 and the front panel 12. The ventila-
tion opening 30 is arranged between the inner glass panel
14 and the upper frame part 24.

[0049] The oven door 10 is attached at the cooking
oven 36. The oven door 10 is in the closed state. The
cooking oven 36 comprises the oven cavity 40, a front
frame 38 and an air channel 42. The front frame 38 en-
closes the front opening of the oven cavity 40. The air
channel 42 is arranged above the oven cavity 40. The
air channel 42 includes a suction hole 44 and an exhaust
opening 46.

[0050] The ventilation opening 30 of the oven door 10
isarranged in front of the suction hole 44 ofthe air channel
42. Thus, the inner space of the oven door is connected
to the air channel 42. The air channel 42 effects an air
stream inside the oven door 10. In particular, the front
panel 12 is cooled-down by said air stream. In the closed
state of the oven door 10, the oven cavity 40 on the one
hand and the air channel 42, the suction hole 44, the
exhaust opening 48 and the ventilation opening 30 on
the other hand are separated by a gasket 48.

[0051] The oven door 10 according to the third embod-
iment is similar as the oven door 10 of the first embodi-
ment. The oven door 10 of the third embodiment differs
from that of the first embodiment in that the upper frame
part 24 protrudes at the inner side of the oven door 10.
Thus, the inner side of the upper frame part 24 is closer
to the front frame 38 of the cooking oven 36 as the inner
glass panel 14. The upper frame part 24 includes an ap-
pendix 50. Said appendix 50 forms the innermost part of
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the upper portion of the oven door 10. The appendix 50
improves the spatial separation between the suction hole
44 and the exhaust opening 46. This avoids a bypass
between the suction hole 44 and the exhaust opening 46.
[0052] The oven door 10 according to the present in-
vention is suitable for pyrolytic cleanings. The inner glass
panel 14 is made of a sufficiently heat resistant material,
in particular borosilicate glass. The lower side and the
lateral sides of the ventilation opening 30 are bordered
by the inner glass panel 14 made of heat resistant ma-
terial. The upper side of the ventilation opening 30 is bor-
dered by the upper frame part 24 of the door frame 20.
The upper frame part 24 is made of steel or glass, pref-
erably stainless steel or borosilicate glass, respectively.
According to the first and second embodiments, the inner
side of the upper frame part 24 is in the same plane as
the inner side of the inner glass panel 14. According to
the third embodiment, the inner side of the upper frame
part 24 protrudes and includes the appendix 50.

[0053] Metaland glass, in particular stainless steel and
borosilicate glass have similar thermal expansion coef-
ficients. The contact between the inner glass panel 14
and the metallic parts of the door frame 20 allows a sub-
stantially uniform heat distribution at the inner glass panel
14, so that a bending of the inner glass panel 14 is avoid-
ed.

[0054] Although illustrative embodiments of the
present invention have been described herein with ref-
erence to the accompanying drawing, it is to be under-
stood that the present invention is not limited to those
precise embodiments, and that various other changes
and modifications may be affected therein by one skilled
in the art without departing from the scope or spirit of the
invention. All such changes and modifications are intend-
ed to be included within the scope of the invention as
defined by the appended claims.

List of reference numerals
[0055]

10  oven door

12  front panel

14 inner glass panel

16  outer intermediate glass panel
18 inner intermediate glass panel
20  door frame

22 door handle

24 upper frame part

26 lateral frame part

28  door column

30 ventilation opening

32 notch

34  snapping hook

36  cooking oven

38 front frame

40 oven cavity

42  air channel
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44  suction hole
46  exhaust opening

48  gasket
50 appendix
Claims

1. Anovendoor (10)for an oven cavity (40) of a cooking
oven (36), wherein

- the oven door (10) comprises a first unit (12,
28) and a second unit (14, 20),

- the first unit includes a front panel (12) and at
least two door columns (28) permanently at-
tached at an inner side of said front panel (12),
- the second unit includes an inner glass panel
(14) and adoor frame (20) permanently attached
at said inner glass panel (14),

- the door frame (20) includes an upper frame
part (24) and two lateral frame parts (26),

- the lateral frame parts (26) are permanently
attached at an outer side of the inner glass panel
(14),

- the upper frame part (24) is permanently at-
tached at upper ends of the lateral frame parts
(26),

- the lateral frame parts (26) are connected or
connectable to the door columns (28) in each
case, sothatthefirstunit (12, 28) and the second
unit (14, 20) are detachably or permanently con-
nected or connectable, and

- a ventilation opening (30) is formed between
the inner glass panel (14) and the upper frame
part (24),

characterised in that

the ventilation opening (30) is formed by a cut-out in
the inner glass panel (14), so that a lower side and
lateral sides of said ventilation opening (30) are bor-
dered by the inner glass panel (14) and an upper
side of said ventilation opening (30) is bordered by
the upper frame part (24), wherein an inner side of
the upper frame part (24) is in the same plane as the
inner side of the inner glass panel (14) or the upper
frame part (24) protrudes inwardly.

2. The oven door according to claim 1,
characterised in that
the inner glass panel (14) in made of borosilicate
glass.

3. The oven door according to claim 1 or 2,
characterised in that
the lateral frame parts (26) are made of metal, pref-
erably of stainless steel.

4. Theovendoor according to any one of the preceding
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claims,

characterised in that

the upper frame part (24) is made of metal, preferably
of stainless steel.

The oven door according to any one of the claims 1
to 3,

characterised in that

the upper frame part (24) is made of borosilicate
glass.

The oven door according to any one of the preceding
claims,

characterised in that

the lateral frame parts (26) are glued at an outer side
of the inner glass panel (14), wherein preferably the
upper frame part (24) is glued on upper ends of the
lateral frame parts (26).

The oven door according to any one of the preceding
claims,

characterised in that

the door columns (28) are glued at the inner side of
the front panel (12).

The oven door according to any one of the preceding
claims,

characterised in that

at least one intermediate glass panel (16, 18) is ar-
ranged or arrangeable between theinner glass panel
(14) and the front panel (12), wherein preferably the
intermediate glass panel (16, 18) is arranged or ar-
rangeable between the lateral frame parts (26)
and/or between the door columns (28).

The oven door according to any one of the preceding
claims,

characterised in that

the first unit (12, 28) and the second unit (14, 20) are
detachably connected or connectable to each other
and form the oven door (10).

The oven door according to claim 9,
characterised in that

the lateral frame part (26) is connected or connect-
able to the corresponding door column (28) by at
least one snap-in mechanism, wherein preferably
the lateral frame part (26) includes at least one notch
(32) and the corresponding door column (28) in-
cludes at least one snapping hook.

The oven door according to any one of the preceding
claims,

characterised in that

the oven door (10) comprises a door handle (22)
attached detachably or permanently at an outer side
of the front panel (12).
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12.

13.

14.

15.

A cooking oven (36) comprising an oven cavity (40),
an oven door (10) for closing a front opening of said
oven cavity (40) and an air channel (42) arranged
above the oven cavity (40), wherein a suction hole
(44) of the air channel (42) is arranged above the
oven cavity (40), and wherein the oven door (10)
includes a ventilation opening (30) connected or con-
nectable to the suction hole (44), and wherein at least
one gasket (48) is arranged between the oven cavity
(40) and the air channel (42),

characterised in that

the cooking oven (36) comprises an oven door (10)
according to an one of the claim 1 to 11.

The cooking oven according to claim 12,
characterised in that

theinner glass panel (14) covers completely the front
opening of the oven cavity (40), when the oven door
(10) is in a closed state.

The cooking oven according to claim 12 or 13,
characterised in that

the cooking oven (36) includes an exhaust opening
(46) of the air channel (42), wherein said exhaust
opening (46) is arranged above the suction hole (44)
of the air channel (42).

The cooking oven according to claim 14,
characterised in that

the appendix (50) of the upper frame part (24) is ar-
ranged between the suction hole (44) and the ex-
haust opening (46) of the air channel (42), when the
oven door (10) is in the closed state.
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