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(57) ABSTRACT 
The present invention relates to a windowed door (4) for a 
cooking appliance (2), in particular a cooking oven. The 
windowed door (4) comprises a front plate (6) and at least 
one inner plate (22) facing a cooking chamber (30) of the 
cooking appliance (2), wherein the front plate (6) and the at 
least one inner plate (22) each provide a glass pane (8, 24) 
and are connected with each other by at least lateral frame 
parts (26) to establish an air channel (11) from at least one 
air inlet opening (13) arranged at the bottom of the door (4) 
through a hollow space (28) between the glass pane (8) of 
the front plate (6) and the glass pane (24) of the at least one 
inner plate (22) to at least one air outlet opening (14) 
arranged at the top of the door (4). To regulate the air flow 
through the air channel (11) at least one automatically 
moveable closure device (40) is provided which permits the 
regulation of the air flow by changing the cross-section of at 
least one air passage aperture (29) within (64) or at the end 
(62) or at the beginning (60) of the air channel (11). 
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WINDOWED DOOR FOR A COOKING 
APPLIANCE 

0001. The present application is directed to a windowed 
door for a cooking appliance, in particular to a windowed 
door for a cooking oven. Moreover the present application 
is directed to a cooking appliance with Such a windowed 
door. 
0002 To be able to observe food while being cooked in 
a cooking chamber of a cooking appliance—such as ovens, 
steamers, microwaves, grills or combinations thereof for 
example—the cooking chamber is usually closed with a 
windowed door. Thereby it is no longer necessary to open 
the cooking appliance to check the cooking process and a 
stable cooking temperature can be maintained. 
0003) A windowed door for a pyrolytic self-cleaning 
oven is for example known from U.S. Pat. No. 3,760,792 A. 
The door of the oven includes a cooling air channel between 
two adjacent glass panes with air inlet means along the 
bottom of the door and air outlet means along the top of the 
door. A manually operable hollow shutter is mounted for 
movement within the air channel between an open position 
hidden within the door to permit viewing through the 
window and a closed position for covering the glass pane for 
both restricting the radiation of heat through the window 
openings and forcing the cooling air to pass through the 
shutter. By changing of the position of the shutter from the 
open to the closed position the air inlet means are opened. 
Such a cooling with air during a self-cleaning operation of 
the oven is necessary to reduce the temperature at the outer 
side of the door for avoiding injuries of a user by contact 
with the outer side of the door. Although with such a shutter 
the temperature on the outer side of the door can be reduced, 
it has turned out that users sometimes forget to change the 
position of the shutter and thereby opening of the air inlet 
means before activating the self-cleaning operation of the 
oven and therefore the danger of injuries of a user cannot be 
reliably excluded. 
0004. From DE 103 49 313 A1 a cooking oven with a 
windowed door is known which provides a front plate and 
a rear plate which are connected with each other by lateral 
U-shaped carriers. To avoid injuries of a user caused by high 
temperatures on the outer side of the front plate the hollow 
space between the plates can be cooled by external air 
flowing from bottom to top of the door and by passing 
through openings in the carriers in the upper part of the door 
wherein these openings are surrounded by mechanical bar 
riers integrated within the carriers to prevent air warmed up 
by the flange of the muffle of the oven from flowing into the 
hollow space. However, in operation it has turned out that 
moisture can be drawn within the hollow space due to 
permanently flow of external air through the hollow space 
which can cause fogging of the glass panes of the front plate 
and rear plate. 
0005. It is an object of the present invention to remove 
the problems and inconveniences observed with state of the 
art. In particular a windowed door for a cooking appliance 
with user friendly handling and/or effecting a lower energy 
consumption of the cooking appliance shall be provided. 
Further a cooking appliance with Such a windowed door 
shall be provided. 
0006. This object is solved by claims 1 and 14. Embodi 
ments in particular result from dependent claims. 
0007 According to claim 1, a windowed door for a 
cooking appliance is provided comprising a front plate and 
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at least one inner plate facing a cooking chamber of the 
cooking appliance, wherein the front plate and the at least 
one inner plate each provide a glass pane and are connected 
with each other by at least lateral frame parts to establish an 
air channel from at least one air inlet opening arranged at the 
bottom or in at least one lateral side of the door through a 
hollow space between the glass pane of the front plate and 
the glass pane of the at least one inner plate to at least one 
air outlet opening arranged at the top of the door and 
wherein at least one automatically moveable closure device 
is provided which permits the regulation of air flow through 
the air channel by changing the cross-section of at least one 
air passage aperture within or at the end or at the beginning 
of the air channel. 

0008 Expediently the glass panes of the front plate and 
the inner plate are aligned to each other to be able to look 
into the cooking chamber of the cooking appliance. The 
front plate can provide a frame with a window opening in 
which the glass pane is inserted or can be built by the glass 
pane itself. The same applies for the at least one inner plate. 
0009. The front plate and the at least one inner plate can 
be connected with each other not only by lateral frame parts, 
but by a U-shaped or a peripheral frame, too, which include 
such lateral frame parts. Furthermore, the lateral frame parts 
or the U-shaped frame or the peripheral frame for connec 
tion of the plates can be provided in the region of the outer 
edges of the plates or offset inwards with respect to the outer 
edges. Further on, the plates can be connected with each 
other only or additionally by at least lateral frame parts or a 
U-shaped frame or a peripheral frame in the region of the 
glass panes of the plates. The general function of the lateral 
frame parts or the U-shaped frame or the peripheral frame is 
to keep the front plate and the at least one inner plate fixed 
to each other. The front plate, the at least one inner plate 
together with the lateral frame parts or the U-shaped frame 
or the peripheral frame is hereinafter referred to “door 
mechanical structure'. Especially in the case of use of a 
U-shaped frame the upper part of the windowed door can be 
closed by a door cap to build a kind of peripheral frame 
comprising the U-shaped frame and the door cap. 
0010. By connection of the outer plate and the at least one 
inner plate by lateral frame parts the glass panes of outer 
plate and at least one inner plate are spaced from one another 
which results in formation of a hollow space between the 
plates or rather the panes. To establish an air flow through 
the hollow space between the glass panes of the front plate 
and the at least one inner plate in case of a peripheral frame 
at least one air passage aperture for air inlet and at least one 
air passage aperture for air outlet have to be provided in the 
frame. In case of a U-shaped frame in combination with a 
door cap at least one air passage aperture for air inlet has to 
be provided in the base of the U-shaped frame and at least 
one air passage aperture for air outlet has to be provided in 
the door cap or has to be built between door mechanical 
structure and door cap. If only lateral frame parts are 
provided the side areas of the hollow space not limited by 
the lateral frame parts can serve as air passage apertures for 
air inlet and air outlet and can serve as air inlet opening and 
air outlet opening. To establish a continuous air channel and 
especially an air flow from at least one air inlet opening to 
at least one air outlet opening thereby passing the hollow 
space between the glass panes it is necessary that in case of 
horizontal or inclined frame parts or other horizontal or 
inclined Supports or struts within the door mechanical struc 
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ture and situated between at least one air inlet opening and 
at least one air outlet opening these are provided with at least 
one air passage aperture. This or these air passage apertures 
can serve as air inlet opening and/or air outlet opening, too, 
and can be situated at the beginning of the air channel, that 
means near or at the at least one air inlet opening, or 
Somewhere within the air channel—for example if the glass 
panes are fixed to each other with additional lateral frame 
parts or an additional U-shaped or peripheral frame—at the 
end of the air channel, that means near or at the end of the 
at least one air outlet opening, dependent on the individual 
design of the door mechanical structure. 
0011. The at least one air inlet opening or the at least one 
air outlet opening or the at least one air passage aperture can 
be constituted by a slot-like opening. Expediently more than 
one air inlet opening and/or air outlet opening are provided 
to provide a homogeneous air flow through the door and in 
particular through the hollow space between the front plate 
and the at least one inner plate. Especially the at least one air 
inlet opening at the bottom of the door is situated in the 
lower third of the windowed door, or in at least one lateral 
side of the windowed door and the at least one air outlet 
opening at the top of the door is situated in the upper third 
of the windowed door to achieve a good cooling effect of the 
front plate of the door and in particular a vertical air flow 
through the hollow space. 
0012 For instance, as mentioned before the at least one 
air passage aperture can be constituted by the at least one air 
inlet opening, the at least one air outlet opening or by an 
opening of the hollow space not limited by the lateral frame 
parts. 
0013 The term “automatically moveable' shall mean 
that no direct manual interaction with a user is necessary, 
user need not to effect directly a movement. 
0014. The invention is based on the recognition that a 
cooking appliance with a windowed door which provides an 
air channel between at least two glass panes of the door for 
providing a permanent air flow through the hollow space 
between the glass panes has an increased energy consump 
tion in comparison to a cooking appliance with a windowed 
door which does not comprise Such an air channel. 
0.015 Moreover, the invention is based on the consider 
ation that cooling of a windowed door is usually only 
necessary when the cooking appliance is operated at high 
temperatures, for example during a self-cleaning operation 
or so-called pyrolytic cycle of the cooking appliance, 
whereas during normal operation often only less or no 
cooling and in particular during a preheating operation no 
cooling of the door is required because the door will not 
reach temperatures which could cause injuries to a user by 
contact with the outer side of the door. 
0016. The applicant has found that by providing an 
automatically moveable closure device which permits the 
regulation of air flow through an air channel within a 
windowed door by changing the cross-section of at least one 
air passage aperture within or at the end or at the beginning 
of the air channel the air flow can be purposefully adapted 
to the operation mode of a cooking appliance. For example 
during a self-cleaning operation of the cooking appliance 
which is accompanied with high temperatures the closure 
device can provide that the cross-section of the at least one 
air passage aperture is completely permeable for air, 
whereas during normal operation the closure device pro 
vides at least a partial reduction of the cross-section of the 
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at least one air passage aperture. Hereby the energy con 
Sumption of the cooking appliance can be positively influ 
enced, dependent on the operation mode of the cooking 
appliance the cross-section of the at least one air passage 
aperture is changeable whereby energy loss because of 
unnecessary cooling of the windowed door can be avoided. 
Further on, applicant has found that by Such an automati 
cally moving closure device no damages to the windowed 
door and/or a corresponding cooking appliance as well as 
injuries of the user by unintentional contact with the door 
during operation of the cooking appliance at high tempera 
tures will occur in comparison to closure devices which 
require for example manual operation by a user for opening 
an air inlet opening because in the latter case it cannot be 
excluded that the user forgets to change the position of 
closure device. Because a windowed door with an automati 
cally moveable closure device requires no explicit action of 
the user to induce or stop cooling of the windowed door the 
handling of a cooking appliance with a windowed door 
according to the invention is much more convenient and 
easier for the user. 

0017. In embodiments of the windowed door, the at least 
one closure device is designed so that it can completely 
interrupt an air flow through the hollow space. This is 
advantageous because the energy consumption of a cooking 
appliance during a preheating mode can be reduced because 
in this mode no cooling of the windowed door and in 
particular of the front plate is required, in particular it is 
favourable that the glass panes stay warm in this mode. 
Further on, if in the Surrounding of the cooking appliance 
exists high air moisture or if the cooking appliance is 
operated in a steam mode a complete interrupt of the air 
flow, in particular at the beginning of the air channel or 
rather at the at least one air inlet opening is favourable to 
avoid fogging of the glass panes due to air moisture. 
0018. In embodiments of the windowed door, the at least 
one closure device is arranged within a door cap which is 
arranged at the top of the windowed door. The term 
“arranged within' shall mean that the closure device is part 
of the door cap, however, the closure device does not have 
to be completely within a housing of the door cap, but can 
build a part of the door cap, especially a replaceable part. 
The door cap itself can be a removable, exchangeable part 
which at least partially covers the top of the windowed door. 
Such door caps are usually provided with at least one air 
outlet opening, in particular with one or several slot-like 
openings. By providing the at least one closure device within 
the door cap an easy exchange of the closure device in case 
of failure is possible, even a complete change of the door cap 
can be considered. By arrangement of the at least one 
closure device within the door cap the air flow through the 
air channel can be regulated by changing the cross-section of 
the at least one air outlet opening provided in the door cap. 
However, dependent on the design of the door cap and the 
at least one closure device the cross-section of the hollow 
space between front plate and at least one inner plate could 
be changed, too. 
0019. In embodiments of the windowed door, the at least 
one closure device is arranged between the front plate and 
the at least one inner plate. The term “between the plates' 
shall mean that the closure device can be arranged within the 
door mechanical structure of the windowed door, in particu 
lar in Such cases in which the at least one inner plate is the 
rear plate of the windowed door. The arrangement of the at 
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least one closure device can be in longitudinal direction or 
in cross direction with respect to the front plate and the at 
least one inner plate. Preferably the at least one closure 
device is arranged at least partially above or beyond the 
glass panes of the front plate and the at least one inner plate, 
whereby an upper or lower opening of the hollow space 
between the glass panes can be regarded as the at least one 
air passage aperture whose cross-section can be changed 
with help of the at least one closure device. 
0020. In embodiments of the windowed door, the at least 
one closure device is in direct contact with the front plate or 
the at least one inner plate when interrupting the air flow 
through the hollow space. The term “direct contact” shall 
include a contact with a sealing provided at the front plate 
or at the at least one inner plate, too. It is especially 
advantageous if the at least one closure device is in direct 
contact with the front plate as well as with the at least one 
inner plate and is arranged above or beyond an opening of 
the hollow space. Thereby it can be ensured that a reliable 
closure of the opening and thus an interruption of an air flow 
through the hollow space can be achieved. 
0021. In embodiments of the windowed door, between 
the front plate and the at least one inner plate at least one 
further plate comprising a glass pane is arranged. Advanta 
geously, the at least one inner plate constitutes the rear plate 
of the windowed door. To achieve a better insulation effect 
of the cooking chamber of a cooking appliance which is 
closed with a windowed door it is advantageous to provide 
multiple-glazing. Loss of heat and thus energy consumption 
of the cooking appliance can be reduced. It is also possible 
that front plate or rear plate or any intermediate plates of a 
windowed door do not only comprise a single glass pane, but 
a—in particular integral—Subunit of several glass panes. 
0022. In embodiments of the windowed door, the at least 
one closure device is designed to carry out a horizontal 
movement to regulate the air flow through the hollow space. 
In particular by an arrangement of the closure device 
between the front plate and the at least one inner plate and/or 
above or beyond an opening of the hollow space with a 
horizontal movement the cross-section of the opening can be 
easily progressively or gradually changed. 
0023. In embodiments of the windowed door, the at least 
one automatically moveable closure device comprises at 
least one shape memory alloy element designed to change 
the cross-section of the at least one air passage aperture by 
moving of a cover element. 
0024. The cover element is preferably adapted to fully 
cover the cross-section of the at least one air passage 
aperture. Expediently the cover element is movable in three 
mutually orthogonal directions. 
0025. The shape memory alloy element can be made 
from a copper-aluminum-nickel or a nickel-titanium alloy. 
Shape memory alloy elements have the ability to return to a 
previously defined shape or size when Subjected to an 
appropriate thermal procedure. Generally these materials 
can be plastically deformed at relatively low temperature 
and upon exposure to higher temperature they return to their 
shape prior to the deformation. Shape memory alloys can 
have different shape memory effects, a so-called “one-way 
memory effect” and a so-called “two-way memory effect”. 
The one-way memory effect can be described as follows: 
When the shape memory alloy is in its cold state the metal 
can be bent or stretched and will hold those shapes until 
heated above a transition temperature. Upon heating the 
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shape changes to its original. When the metal cools again, it 
will remain in the hot shape, until deformed again. The 
two-way memory effect is the effect that the material 
remembers two different shapes: one at low temperatures 
and one at high temperatures. In other words: A material that 
shows a shape memory effect during both heating and 
cooling is called two-way shape memory. To achieve this the 
material has to be “trained to “remember its shape in the 
deformed low-temperature condition. 
0026. The shape memory alloy element can be designed 
for example as strip, wire, spring, lamella, fin or vane. To be 
able to withstand more than 10.000 movement cycles and/or 
deformation cycles a thickness of at least 0.1 mm of the 
shape memory alloy element is favourable. In particular a 
thickness of the shape memory alloy element of 0.1 to 1.2 
mm is advantageous. 
0027. Further on, it is favourable if the shape memory 
alloy element can carry out a stroke in a range of 1 to 25 mm. 
With a stroke in this range a change of a cross-section of the 
at least one air passage aperture with the cover element with 
an ascertainable change of cooling of the windowed door 
can be realized. 

0028. In one embodiment the shape memory alloy ele 
ment is designed to cause a movement of the cover element 
at a predefined temperature, in particular at a temperature 
within a temperature range of 40°C. to 100° C. For example 
the shape memory alloy can be designed to return to its 
original shape at a temperature of 80°C. That means, when 
the shape memory alloy element reaches this temperature it 
will return to its original shape and provide a movement of 
the cover element whereby a cross-section of the at least one 
air passage aperture can be changed, in particular can be 
increased. To be able to change the size of the cross-section 
of the at least one air passage aperture step-by-step the at 
least one automatically moveable closure device can be 
provided with more than one shape memory alloy element 
which can cause different strokes or lengths of movement of 
the cover element at different predefined temperatures. For 
instance three shape memory alloy elements with different 
transition temperatures, for example 60°C., 80° C. and 100° 
C. could be provided which lead to different grades of 
movement of the cover element, for example 5 mm, 10 mm 
and 15 mm. 

0029. In another embodiment the shape memory alloy 
element is designed to cause a progressive movement of the 
cover element, in particular dependent on the temperature 
change of air within the air channel. Thereby a progressive 
change of the cross-section of the at least one air passage 
opening can be achieved, which allows a very good adjust 
ment of the air cooling effect of the windowed door. For 
example with a shape memory element providing a “two 
way memory effect” at 60° C. and 80° C. a progressive shape 
modification or rather a progressive movement within this 
temperature range is possible. At a temperature of 70° C. that 
shape memory element can be in an intermediate position 
for example, that means the shape memory element will 
have a shape between its shape at 60°C. and its shape at 80° 
C. In other words, a movement or shape modification of the 
shape memory element between a starting temperature (first 
shape) and a final temperature (second shape) will occur 
progressively. If final or target temperature is not completely 
reached shape memory element will have a shape between 
first and second shape. If temperature of shape memory 
element is further increased to final temperature shape 
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memory element will reach its second shape, however if 
shape memory element cools down again to starting tem 
perature shape memory element will return from its inter 
mediate shape to its first shape. 
0030. In embodiments the at least one automatically 
moving closure device comprises at least one return member 
designed to bring back the shape memory alloy element into 
an initial shape after a warming up process followed by a 
cooling down process of the shape memory alloy element. 
To be able to repeatedly use a shape memory alloy element 
which comprises a one-way memory effect as an actuator a 
return member has to be provided with which the shape 
memory alloy element can be brought back from its original 
shape to its initial, deformed shape after being heated to a 
temperature above its transition temperature. The return 
member can be a spring, in particular a coil spring or flat 
Spring. 
0031. In embodiments the shape modification of the 
shape memory alloy element is caused by heating of the 
shape memory alloy element via radiation heat emanating of 
the cooking chamber of the cooking appliance or via Joule 
heating or via induction heating. A shape modification of a 
shape memory alloy element which can be induced by 
radiation heat, in particular radiation heat emanating of the 
cooking chamber of the cooking appliance has the advantage 
that no further components with which a heating of the shape 
memory alloy element can be effected are required, whereby 
the closure device can be realized compact and light-weight. 
A shape modification of a shape memory alloy element 
which can be induced by Joule heating by providing an 
electric current flow through the shape memory alloy ele 
ment as well as a shape modification of a shape memory 
alloy element which can be induced via induction heating 
allows a precise control of the shape memory alloy element 
and especially a precise control of the stroke that the shape 
memory alloy element will perform, whereby the amount of 
change of the cross-section of the at least one air passage 
aperture can be adjusted. 
0032. In particular, the cover element is essentially made 
from metal or plastic. A cover element made from metal, for 
example steel, has the advantage that it can withstand high 
temperatures and does not suffer material fatigue or defor 
mation despite repeated large temperature changes. A cover 
element made from plastic has the advantage that it provides 
a lower weight in comparison to a cover element made from 
metal and therefore not so much force to move the cover 
element is required, that means with even a less powerful 
closure device a reliable movement of the cover element can 
be realized. The cover element can be made from a combi 
nation of metal or plastic, too, to make use of the advantages 
of both materials. Also a cover element made from a 
composite material is possible because Such materials can 
for example withstand high temperatures and exhibit a 
certain flexibility which can ensure a reliable sealing of the 
cross-section of the at least one air passage aperture if 
required. 
0033 According to claim 14, a cooking appliance, in 
particular a cooking oven, is provided. The cooking appli 
ance comprises a windowed door according to any embodi 
ment and configuration as set out above. As to advantages, 
reference is made to the description above. 
0034. In embodiments of the cooking appliance, the 
cooking appliance provides a first and a second channel 
which are placed one above the other and wherein the first 
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channel is arranged above the housing of a cooking chamber 
and the second channel is arranged beyond a control unit of 
the cooking appliance. Further on, a cooling fan is arranged 
at an area where the first and second channel are in operative 
connection with each other to provide an air flow of air 
entering into the at least one air inlet opening, passing 
through the hollow space and then escaping via the at least 
one air outlet opening, the first channel and the second 
channel. Hereby the air entering the windowed door through 
the at least one air inlet opening cannot only be used for 
cooling the door and in particular its front plate, but addi 
tionally for cooling the control unit. Thus malfunction or 
failure of electronic components of control unit or in par 
ticular electronic control mechanisms arranged above the 
housing of the cooking chamber due to strong heat loads— 
for example during a self-cleaning operation of the cooking 
appliance with high temperatures within the cooking cham 
ber—can be avoided. 

0035. As to advantages and advantageous effects of the 
windowed door and the cooking appliance further reference 
is made to the description above and below. 
0036 Preferred embodiments of the invention will now 
be described in connection with the enclosed figures, in 
which: 

0037 FIG. 1a shows a perspective view of a cooking 
appliance, 
0038 FIG. 1b shows a fragmentary view from below of 
the windowed door of the cooking appliance of FIG. 1a, 
0039 FIG. 2 is a fragmentary sectional view of the 
windowed door of the cooking appliance of FIG. 1a taken 
Substantially along line II-II, 
0040 FIG. 3 is a fragmentary sectional view of the 
cooking appliance of FIG. 1a taken Substantially along line 
III-III with a position of a closure device of the windowed 
door allowing an air flow through the windowed door, 
0041 FIG. 4 is a fragmentary sectional view of the 
cooking appliance of FIG. 1a taken substantially with a little 
parallel offset along line III-III with a position of the closure 
device of the windowed door interrupting an air flow 
through the windowed door, 
0042 FIG. 5 shows a fragmentary sectional view of the 
windowed door of the cooking appliance of FIG. 1 taken 
substantially along line V-V of FIG. 3, 
0043 FIG. 6 shows a fragmentary sectional view of the 
windowed door of the cooking appliance of FIG. 1a taken 
substantially along line VI-VI of FIG. 4, 
0044 FIG. 7 shows a sectional view of the windowed 
door of the cooking appliance of FIG. 1a taken substantially 
along line V-V of FIG. 3 providing an alternative configu 
ration of a closure device, 
004.5 FIG. 8 shows a sectional view of the windowed 
door of the cooking appliance of FIG. 1a taken substantially 
along line VI-VI of FIG. 7 providing an alternative configu 
ration of a closure device, 
0046 FIG. 9 shows a side view of the windowed door of 
the cooking appliance of FIG. 1a with a position of the 
closure device of the windowed door allowing an air flow 
through the windowed door, and 
0047 FIG. 10 shows a side view of the windowed door 
of the cooking appliance of FIG. 1a with a position of the 
closure device of the windowed door interrupting an air flow 
through the windowed door. 
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0048. Note, that the windowed door and the cooking 
appliance will be described only as far as is necessary for 
covering the invention. 
0049 FIG. 1a shows a perspective view of a cooking 
appliance 2, present a cooking oven. The cooking appliance 
2 comprises a windowed door 4. The front plate 6 of the 
windowed door 4 comprises a glass pane 8 and a handle 10. 
The windowed door 4 is furnished with a removable or 
rather exchangeable door cap 12 which is situated at the top 
of the windowed door. Present only the upper side of the 
door cap 12 is visible in FIG. 1a, the rest of the door cap 12 
is obscured by the front plate 6. Further on, the cooking 
appliance 2 comprises a control unit 18 with an operating 
panel 19 with a user display 20 and adjustment knobs 21. At 
the bottom side of the windowed door 4–see FIG.1b–one 
or more air inlet openings 13 in the form of elongated slots 
are provided. Arrow 15 indicates cold air entering the air 
inlet openings 13 of the windowed door 4 and arrow 16 
indicates hot air escaping from the cooking appliance 2 in 
the region of an opening between operating panel 19 and top 
of the windowed door 4 built by a recess 17 provided at the 
top of the windowed door 4. 
0050. In FIG. 2 it can be seen that the windowed door 4 
comprises an inner plate 22 which builds the rear plate of the 
windowed door 4. Inner plate 22 comprises a glass pane 24, 
too. Inner plate 22 and front plate 6 are connected with each 
other by a U-shaped frame 25 including lateral frame parts 
26 and thereby define a hollow space 28 between them. This 
hollow space 28 constitutes an air passage aperture 29 with 
a cross-section defined by the distance of the in parallel 
arranged lateral frame parts 26 and the distance of the 
parallel arranged front plate 6 and inner plate 22 or rather 
glass pane 8 and glass pane 24. To achieve a better insulation 
of the cooking chamber 30, surrounded by housing 31, of the 
cooking appliance 2 two further inner plates or intermediate 
plates 32, 34 comprising glass panes 36, 38 are provided 
between front plate 6 and inner plate 22. 
0051 FIG. 3 shows a fragmentary sectional view of the 
cooking appliance 2 of FIG. 1 taken Substantially along line 
III-III. The door cap 12 which covers the top of the win 
dowed door 4 comprises a closure device 40 with which the 
cross-section of an air passage aperture 29, present the 
cross-section of the hollow space 28, of an air channel 11 
between the air inlet openings 13 at the bottom side of the 
windowed door 4 and an air outlet opening 14 of the 
windowed door 4 and passing through the hollow space 28 
between front plate 6 and inner plate 22—or rather glass 
pane 8 and glass pane 24—can be changed or rather regu 
lated. Present the air channel 11 begins at the air inlet 
openings 13, indicated by reference numeral 60, runs 
through the hollow space 28 between front plate 6 and inner 
plate 22 and ends at air outlet opening 14, indicated by 
reference numeral 62 (see also FIG. 1b, FIG.9 and FIG. 10). 
The slot-like air outlet opening 14 is built by a recess 
between door cap 12 and inner plate 22. However, it is 
possible that the closure device 40 or rather its housing 41 
is not an integral part of the door cap 12, but is directly 
mounted within the door mechanical structure of the win 
dowed door 4, too, that means closure device 40 could be 
arranged and fixed between front plate 6 and inner plate 22, 
especially in cases where the windowed door 4 does not 
comprise a door cap 12, but for example a peripheral frame. 
One longitudinal side of the closure device 40 can be in 
contact with or fixed to the inner side of the front plate 6 or 
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present to a longitudinal side of the door cap 12. The both 
transverse sides of the closure device 40 extend along the top 
side of the frame parts 26. The closure device 40 is provided 
with an automatically moveable cover element 42 in form of 
a piston-shaped or hooded-shaped slider element which is 
movable along two lateral guide rails which extend along the 
top side of the frame parts 26. Closure device 40 itself and 
cover element 42 are essentially made from light-weight 
plastic material. However, the use of other materials is 
possible, too. The cover element 42 is designed in Such a 
manner that it can carry out a stroke motion in horizontal 
direction, in the present case the cover element 42 can make 
a linear movement in a direction perpendicular to the area of 
the front plate 6 towards the inner plate 22. Dependent on the 
stroke of the closure device 40 or rather the cover element 
42 the transversal length of the closure device 40 and hereby 
the cross-section of the air passage aperture 29, the hollow 
space 28, or rather the air flow between the glass panes 8, 24 
can be varied. 

0052. As can be seen in FIG. 5 the closure device 40 
comprises two shape memory alloy elements 44 made from 
a nickel-titanium alloy in form of coil springs with a 
thickness of 1 mm with which the cover element 42 can be 
moved automatically. In other words, the shape memory 
alloy elements 44 serve as actuators for the cover element 
42. The shape memory alloy elements 44 establish an 
operative connection between housing 41 of closure device 
40 and its closure element 42. Note, because in FIG. 5 only 
a fragmentary sectional view of the windowed door 4 is 
shown only one of the shape memory alloy elements 44 and 
corresponding return member 46 is visible. The non-visible 
shape memory alloy element 44 and its corresponding return 
member 46 are arranged symmetrically in the other lateral 
end portion of the closure device 40. In its cold state the 
shape memory alloy elements 44 are impressed a deforma 
tion, present a deformation which provides a stretching of 
the shape memory alloy elements 44 induced by a spring 
force of return members 46 in form of coil springs (see 
FIGS. 4 and 6, too). The shape memory alloy elements 44 
comprise a “one-way memory effect, if they are warmed up 
to their transition temperature of 80° C. due to the increase 
of temperature of air within the hollow space 28 caused by 
radiation heat emanating from the cooking chamber 30 they 
start to return to their initial, non-deformed shape. The shape 
memory alloy elements 44 are “trained to progressively 
return to their initial shape with an increase of temperature 
starting from their transition temperature of 80° C. to a 
temperature up to 150°C. That means the cover element 42 
will start to make a stroke motion at 80° C. and a maximum 
stroke will be reached at a temperature of 150° C. In the 
present case shape memory alloy elements 44 and return 
members 46 are designed to enable a stroke motion of up to 
25 mm. Dependent on the design of the shape memory alloy 
elements 44 and corresponding return members 46, espe 
cially thickness and length, a larger stroke motion is pos 
sible. Instead of placing two shape memory alloy elements 
44 and corresponding return members 46 symmetrically in 
the area of the lateral end portions of the closure device 40 
or rather the cover element 42 only one shape memory alloy 
element 44 and corresponding return member 46 could be 
alternatively provided in the middle of the closure device 40 
to provide a symmetrical shift of the cover element 42 along 
its entire length. 
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0053. In FIG. 4 and FIG. 6 the closure device 40 is shown 
in its starting position with the visible shape memory alloy 
element 44 in its deformed or cold state. In the starting 
position no airflow between the glass panes 8, 24 is possible 
because the closure device 40 completely interrupts an air 
flow from the air inlet openings 13 through the air outlet 
opening 14. Until the shape memory alloy elements 44 reach 
a temperature of 80° C. no air flow will occur, that means in 
a preheating operation of the cooking appliance 2 the glass 
panes 8, 24, 36, 38 will stay warm and will not actively 
cooled by air because the hollow space 28 is not permeable 
for air due to the position of the cover element 42. Only a 
warm air flow along the side of the glass pane 24 facing the 
cooking chamber 30 which emanates from the cooking 
chamber 30 is possible as indicated by arrow 50. If the shape 
memory alloy elements 44 reach a temperature of 150° C. 
the cover element 42 will be in its end position, in other 
words a further retraction of the cover element 42 is no more 
possible. In this position as can be seen in FIG. 3 and FIG. 
5 air can flow along the inner side of the glass pane 8 as 
indicated by arrow 52. 
0054 Air flow as indicated by arrows 50, 52 is lead along 
a first channel 54 above the housing 31 of the cooking 
chamber 30 from the front side of the cooking appliance 2 
to its back side where a cooling fan 56 is arranged. By means 
of this cooling fan 54 the air passing through the first 
channel 54 can be redirected into a second channel 58. The 
air flow passing through the second channel 58 can escape 
through the recess 17 as indicated by arrow 16. As can be 
seen in FIG. 3 and FIG. 4 first channel 54 and second 
channel 58 are in connection with each other at the rear of 
the cooking appliance 2, where the cooling fan 56 is fixed. 
The second channel 58 runs above the first channel 54 and 
is located beyond the control unit 18. Hereby especially the 
air of air flow indicated by arrow 52 which is responsible for 
cooling of the inner side of front plate 6 or rather glass pane 
8 can be used for cooling of the control unit 18, too. Thereby 
the risk of a failure of electronic components of the control 
unit 18 can be reduced. 

0.055 FIG. 7 and FIG. 8 differ only from FIG.5 and FIG. 
6 that they suggest the use of another kind and arrangement 
of shape memory alloy element 44' and corresponding return 
members 46' to move cover element 42. Present the closure 
device 40 comprises only one shape memory alloy element 
44' made from a copper-aluminum-nickel alloy or a nickel 
titanium alloy in form of a metal strip with a thickness of 1 
mm whose middle part is fixed to the cover element 42 and 
whose ends are fixed to a side of a housing 41 of the closure 
device 40 which is situated opposite to an area of the cover 
element 42 which can change its position due to movement 
of the shape memory element 44'. In its cold state the metal 
strip is impressed a deformation, present a deformation 
which provides a curved shape of the shape memory alloy 
element 44' induced by a spring force of two return members 
46' in form of coil springs (see FIG. 8). The return members 
46' are laterally arranged beside the metal strip or rather the 
shape memory alloy element 44'. The coil springs as well as 
the metal strip are in the same operative connection with the 
side of the housing 41 of the closure device 40 and the area 
of the cover element 42 opposite this side of the housing 41 
as aforementioned. The metal strip comprises a “one-way 
memory effect” as described above with reference to the 
shape memory alloy elements 44 in form of coils springs. If 
the metal strip is warmed up to its transition temperature the 
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metal strip starts to return to its initial, non-deformed shape, 
present a straightened shape. FIG. 7 shows the cover ele 
ment 42 in its end position which allows air flow along the 
inner side of glass pane 8. 
0056 FIG. 9 and FIG. 10 show a side view of the 
windowed door 4 of the cooking appliance 2. The dotted 
arrow 66 schematically indicates the air flow between front 
plate 6 and inner plate 22. The beginning 60 of the air 
channel 11 in the lower part of the windowed door 4 is built 
by the air inlet openings 13 and the end 62 of the air channel 
11 in the upper part of the windowed door 4 is built by air 
outlet opening 14. In alternative or in addition, air can enter 
from an air inlet opening 13 in at least one lateral side of the 
windowed door 4, such as indicated schematically in FIG.9 
and flow, in particular through the air channel 11, to the air 
outlet opening 14 in the upper part of the windowed door 4. 
It can be seen that in FIG. 9 the cover element 42 of the 
automatically moveable closure device 40 is in its fully 
retracted position or rather its end position. In this position 
air flow between inner side of glass pane 8 of front plate 6 
and inner plate 22 or rather glass pane 24 is possible, this is 
demonstrated by arrow 52 which indicates the escaping air 
through air outlet opening 14. In FIG. 10 it can be seen that 
the cover element 42 of the automatically moveable closure 
device 40 is in its starting position. In this starting position 
no air flow at all between glass panes 8 and 24 is possible 
because air outlet opening 14 is fully closed or sealed by 
cover element 42 or rather its piston-shaped or hooded 
shaped slider element. 
0057. It has turned out that the energy consumption of a 
cooking appliance 2 provided with Such a windowed door 4 
with an automatically moveable closure device 40 can be 
reduced of about 10 to 20 Wh without risk of high tempera 
tures at the front plate 6 during normal operation in com 
parison to cooking appliances without Such a door, in 
particular because the time for preheating of the cooking 
appliance 2 can be reduced. Moreover, especially during a 
self-cleaning operation of the cooking appliance 2 high 
temperatures at the outer side of front plate 6 and thus 
injuries of an user are avoidable, whereas food leftovers at 
the inner side of inner plate 22 are still easily removable. 
Furthermore, during a steaming operation especially fogging 
of the inner side of the glass pane 8 is avoidable, too. 
0.058 Instead of arranging the closure device 40 above 
the glass panes 8, 22., 36, 38 an arrangement beyond would 
be possible, too. Dependent on the design of the windowed 
door 4 and its glass panes 8, 24 an arrangement within air 
channel, for example at position 64, might be possible. Also 
an arrangement next to the air inlet openings 13 or air outlet 
opening 14 to change the cross-section of these openings 
could be considered. Furthermore, instead of providing only 
one closure device 40 several closure devices could be 
provided, too, and/or one or more shape memory alloy 
elements 44, 44' and corresponding return members 46, 46' 
could be used for moving the cover element 42. A use of a 
shape memory alloy element 44, 44' with which step-by-step 
movements of the cover element 42 are possible could be 
also considered. 

LIST OF REFERENCE NUMERALS 

0059 2 cooking appliance 
0060 4 windowed door 
0061 6 front plate 
0062 8 glass pane of 6 
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0063. 10 handle 
0064. 12 door cap 
0065. 13 air inlet opening 
0066 14 air outlet opening 
0067. 15 arrow, indicating entering external cold air 
0068 16 arrow, indicating escaping hot air 
0069. 17 recess at top of the windowed door 4 
0070 18 control unit 
(0071) 19 operation panel 
0072 20 user display 
0073 21 adjustment knobs 
0074 22 inner plate 
0075 24 glass pane of 22 
0076 25 U-shaped frame 
0077. 26 lateral frame part of 25 
0078 28 hollow space 
0079 29 air passage aperture 
0080 30 cooking chamber 
I0081 31 housing 
I0082 32 intermediate plate 
I0083 34 glass plane of 32 
I0084 36 intermediate plate 
I0085) 38 glass pane of 36 
0086. 40 closure device 
I0087. 41 housing of closure device 40 
0088 42 cover element 
0089 44, 44' shape memory alloy element 
0090 46, 46' return member 
0091 50 arrow, indicating air flow emanating from the 
cooking chamber 

0092. 52 arrow, indicating air flow passing through the 
hollow space 28 and escaping through air outlet opening 
14 

0093 54 first channel 
0094) 56 cooling fan 
0095 58 second channel 
0096 60 beginning of air channel 11 
0097. 62 end of air channel 11 
0098 64 position between beginning 60 and end 62 
0099 66 arrow, indicating air flow between beginning 60 
and end 62 
1. Windowed door for a cooking appliance comprising a 

front plate and at least one inner plate facing a cooking 
chamber of the cooking appliance, wherein the front plate 
and the at least one inner plate each provide a glass pane and 
are connected with each other by at least lateral frame parts 
to establish an air channel from at least one air inlet opening 
arranged at the bottom or in at least one lateral side of the 
door through a hollow space between the glass pane of the 
front plate and the glass pane of the at least one inner plate 
to at least one air outlet opening arranged at the top of the 
door and wherein at least one automatically moveable 
closure device is provided which permits the regulation of 
air flow through the air channel by changing the cross 
section of at least one air passage aperture within or at the 
end or at the beginning of the air channel. 

2. Windowed door according to claim 1, wherein the at 
least one automatically moveable closure device is designed 
so that it can completely interrupt an air flow through the 
hollow space. 
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3. Windowed door according to claim 1, wherein the at 
least one automatically moveable closure device is arranged 
within a door cap which is arranged at the top of the 
windowed door. 

4. Windowed door according to claim 1, wherein the at 
least one automatically moveable closure device is arranged 
between the front plate and the at least one inner plate. 

5. Windowed door according to claim 1, wherein the at 
least one automatically moveable closure device is in direct 
contact with front plate or the at least one inner plate when 
interrupting the air flow through the hollow space. 

6. Windowed door according to claim 1, wherein between 
the front plate and the at least one inner plate at least one 
further plate comprising a glass pane is arranged. 

7. Windowed door according to claim 1, wherein the at 
least one automatically moveable closure device is designed 
to carry out a horizontal movement to regulate the air flow 
through the hollow space. 

8. Windowed door according to claim 1, wherein the at 
least one automatically moveable closure device comprises 
at least one shape memory alloy element designed to change 
the cross-section of the at least one air passage aperture by 
moving of a cover element. 

9. Windowed door according to claim 8, wherein the 
shape memory alloy element is designed to cause a move 
ment of the cover element at a predefined temperature. 

10. Windowed door according to claim 8, wherein the 
shape memory alloy element is designed to cause a progres 
sive movement of the cover element dependent on the 
temperature change of air within the air channel. 

11. Windowed door according to claim 8, wherein the at 
least one automatically moveable closure device comprises 
at least one return member designed to bring back the shape 
memory alloy element into an initial shape after a warming 
up process followed by a cooling down process of the shape 
memory alloy element. 

12. Windowed door according to claim 8, wherein the a 
shape modification of the shape memory alloy element is 
caused by heating of the shape memory alloy element via 
radiation heat emanating of the cooking chamber of the 
cooking appliance or via Joule heating or via induction 
heating. 

13. Windowed door according to claim 8, wherein the 
cover element is essentially made from metal or plastic. 

14. Cooking appliance comprising a windowed door 
according to claim 1. 

15. Cooking appliance according to claim 14, wherein the 
cooking appliance provides 

a) a first and a second channel which are placed one above 
the other and wherein the first channel is arranged 
above the housing of a cooking chamber and the second 
channel is arranged beyond a control unit of the cook 
ing appliance, and 

b) a cooling fan arranged at an area where the first and 
second channel are in operative connection with each 
other to provide an air flow of air entering into the at 
least one air inlet opening, passing through the hollow 
space and then escaping via the at least one air outlet 
opening, the first channel and the second channel. 

16. Windowed door according to claim 9, said predefined 
temperature being within a temperature range of 40° C. to 
1000 C. 


