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(57) Abrégée/Abstract:

The present invention relates to an oven door opening and closing device comprising at least one hinge, which Iis connectable to
an oven door and to an oven housing for realizing a predetermined pivoting opening and closing movement of the oven door
relative to the oven housing between an open and a closed position; at least one closing force generating means for generating a
predetermined closing force; kinematic means, which are coupled to the hinge and to a moveable element in such a manner, that
the predetermined pivoting opening and closing movement of the hinge Is converted into a predetermined reciprocating opening
and closing movement of the moveable element; and at least one damping system having a damper for generating a damping
force which counteracts the closing movement of the movable element within a predetermined section, which corresponds to a
predetermined angle section of the pivoting closing movement of the hinge shortly prior to the closed position.
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(57) Abstract: The present invention relates to an oven door opening and closing device comprising at least one hinge, which 1s
connectable to an oven door and to an oven housing for realizing a predetermined pivoting opening and closing movement of the
oven door relative to the oven housing between an open and a closed position; at least one closing force generating means for gen-

erating a predetes

'mined closing force; kinematic means, which are coupled to the hinge and to a moveable element 1n such a man-

ner, that the predetermined pivoting opening and closing movement of the hinge 1s converted into a predetermined reciprocating
opening and closing movement of the moveable element; and at least one damping system having a damper for generating a damp-
ing torce which counteracts the closing movement of the movable element within a predetermined section, which corresponds to a
predetermined angle section of the pivoting closing movement of the hinge shortly prior to the closed position.
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Title: Oven door opening and closing device
Descraiption

TECHNICAL FIELD

The present invention relates to an oven door opening and clos-

1ng device and to an oven including such a device.

BACKGROUND TECHNOLOGY

Oven opening and closing devices often comprise one oOor more
hinges, which are fixed to the door as well as to the housing of
the oven, such that a user can open and close the oven door by
means of a pivoting movement. Moreover, oven opening and closing
devices usually contain at least one closing force generating
means for generating a predetermined closing force. This closing
force needs to be selected in such a manner, that a good sealing
performance between the oven door and the housing of the oven 1is
achieved. However, high closing forces lead to undesirable loud
1mpact nolses when closing the oven door. Therefore, it was pro-
posed to provide buffers at the front frame of the oven housing
1n order to absorb at least part of the impact force. However,
such buffers cannot completely remove the impact noises. More-
over, the return force provided by a buffer has adverse effects
on the closing force and hence on the sealing function realized
by the closing force generating means. Finally, the buffers are
arranged at a visible location, which might violate the appear-

ance of the oven.

Staring from this prior art technology, it is an object of the
present invention to provide an oven opening and closing device,
which has an alternative configuration in order to eliminate the

foregolng drawbacks. Moreover, it is an object of the present
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invention to provide an oven comprilising such an oven door open-

ing and closing device.

DISCLOSURE OF THE INVENTION

The above-mentioned objects are solved by providing an oven door
opening and closing device accordlng to claim 1 and an oven ac-
cording to claim 9. The dependent claims refer to i1ndividual em-

bodiments of the present invention.

The oven door opening and closing device according to the pre-
sent i1nvention comprises one or more hinges, which are connect-
able to an oven door and to an oven housing. Such hinges realize
a predetermined pivoting opening and closing movement of the
oven door relative to the oven housing between an open and a
closed position, whereby the angle between the open and the
closed position i1s preferably about 90 degree. Moreover, the de-
vice comprises at least one closing force generating means for
generating a predetermined closing force, which presses the oven
door against the oven housing in the closed position of the oven
door 1n order to achleve a desired sealing effect. Furthermore,
kinematic means are provided, which are coupled to the hinge and
to a moveable element 1n such a manner, that the predetermined
pivoting opening and closing movement of the hinge is converted
into a predetermined reciprocating opening and closing movement
of the moveable element. The kinematic means are, e.g. of me-
chanical nature and may comprise a combination of gear and rack,
connecting rods, etc. Moreover, the oven door opening and clos-
ing device according to the present invention contains at least
one damping system. The damping system comprises a damper, e.d.
a mechanic, pneumatic or hydraulic damper, for generating a
damping force. This damping force counteracts the closing move-
ment of the movable element within a predetermined section or
range, which corresponds to a predetermined angle section of the
pivoting closing movement of the hinge. Accordingly, the pivot-

ing movement of the oven door is slowed down during its closing
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movement, preferably about the last 30 degree of the closing

movement, 1n order to eliminate the i1mpact noilse.

Moreover, the kinematic means, the moveable element and the
damping system can be arranged in such a manner that they are
not visible from outside. Accordingly, the appearance of the

oven 1s not deteriorated by theses components.

Advantageously, one or more hinge housings are provided, which
are fixable to the oven housing. Each hinge housing can accommo-
date a hinge, a kinematic mechanism, a moveable element as well
as a damping system. Accordingly, the installation and handling
of the oven door opening and closing device according to the
present i1nvention 1s 1improved. Moreover, the movable element 1s
preferably guided within the hinge housing in order to insure an

accurate reciprocating movement.

According to one aspect of the present invention the damping
system comprises a conversion mechanism, which preferably com-
prises a threaded spindle and a spindle nut. The conversion
mechanlism partially transforms the reciprocating movement of the
moveable element i1nto a rotational movement of a rotary element,
whereby a rotary damper, which i1s preferably arranged at the
threaded spindle or at the spindle nut, is used for damping said
rotational movement of the rotary element. Accordingly, the
speed of the closing movement within the predetermined angle
section of the oven door can be adjusted by means of changing
the i1ncline of the threads of the spindle and the spindle nut
and/or the damping force of the rotary damper. Moreover, it is
possible to freely define, adjust and change the predetermined

angle section.

Preferably, the rotary damper comprises an inner part and an
outer part and a or the threaded spindle interacts with the in-
ner part or the outer part of the rotary damper and/or the ro-

tary damper comprises a or the spindle nut and/or a or the
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threaded spindle.

Preferably, the rotary damper comprises
a) a free run function, so that the damping function is working

into one direction only, especially implemented by a damper

stop element and/or
b) a threaded nut screwed onto a spindle to form a rotary damp-

1ng element.

Preferably, the damping system comprises returning means for re-
turning the component, which is to be damped my means of the

damper, e.g. the threaded spindle, in a predetermined position

after damping i1is completed.

Moreover, the present invention provides an oven comprilislng an

oven door opening and closing device having the above-mentioned

construction.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

The detailed configuration, features and advantages of the pre-
sent invention will become apparent in the course of the follow-

ing description with reference to the accompanying drawilngs.

Figure 1 is a schematic side view of a first embodiment of an
oven door opening and closing device according to the

present invention, whereby the oven door is arranged in

1ts opened position;
Figure 2 is an enlarged view of the section II in figure 1;

Figure 3 is a schematic side view of the oven door opening and
closing device according to the first embodiment,

whereby the oven door is pivoted towards 1ts closed po-

sition by a pivoting angle of 60 degrees;
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Figure 4 is an enlarged view of the section IV 1in figure 3;

Figure 5 is a schematic side view of the oven door opening and
closing device according to the first embodiment,

whereby the oven door is arranged in its closed posi-

tion;

Figure 6 is an enlarged view of the section VI in figure 5;

Figure 7 1is a schematic side view of a second embodiment of an
oven door opening and closing device according to the

present invention;

Figure 8 is a schematic side view of a third embodiment of an
oven door opening and closing device according to the

present invention;

Figure 9 is a schematic side view of a forth embodiment of an
oven door opening and closing device according to the

present invention;

Figure 10 is a schematic side view of a variant of forth embodi-
ment of an oven door opening and closing device accord-

ing to the present invention shown in Figure 9;

Figure 11 is a schematic side view of a fifth embodiment of an
oven door opening and closing device according to the

present invention;

Figure 12 is a schematic cross sectional view of the central area
of a sixth embodiment of an oven door opening and clos-

ing device according to the present invention;
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Figure 13 is a schematic side view of the sixth embodiment of the
oven door opening and closing device in Figure 12 ac-

cording to the present invention, whereby the oven door

is arranged in i1ts opened position;

Figure 14 is a schematic side view of the oven door opening and
closing device according to the sixth embodiment,

whereby the oven door is pivoted towards 1ts closed po-

sition by a pivoting angle of 60 degrees and

Figure 15 is a schematic side view of the oven door opening and
closing device according to the sixth embodiment,

whereby the oven door 1s arranged in 1ts closed posi-

tion.
BEST MODES FOR CARRYING OUT THE INVENTION

Below, embodiments of the present i1nvention will be described
with reference to the figures. In these figures, like parts or

portions are denoted by like reference numerals.

Figure 1 1s a schematic side view of a first embodiment of an

oven door opening and closing device 10 according to the present
invention, and figure 2 1s an enlarged view of the section II 1in
figure 1. The oven door opening and closing device 10 serves for
opening and closing an oven door 12 of an oven, which 1s not 11-

lustrated in the figures. In figure 1 the oven door 12 is ar-

ranged 1n 1ts opened position.

As main components the oven door opening and closing device 10
comprises a hinge 14, a hinge housing 16, a closing force gener-
ating means 17, which forms a part of kinematic means 18, a mov-

able element 20, a conversion mechanism 22, a rotary element 24

and a damping system 26.
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The hinge 14 1s fixed to the oven door 12 and to the hinge hous-
ing 16 1n such a manner that the oven door 12 can perform a pre-
determined pivoting opening and closing movement around the ro-
tary axis 13 and relative to the oven housing between an open
position shown in figure 1 and a closed position shown in figure
5, whereby the pivoting angle between these two positions 1s

about 90 degree.

The hinge housing 16 is a longish element, which 1s fixed to the
oven housing. The hinge housing 16 may be produced by bending a
longish sheet-metal. However, 1t 1s also possible to use ade-

quate profiles or the like.

The closing force generating means 17 1s provide 1n form of a
spring and bilases the oven door 12 towards the oven housing,

when the oven door 12 i1s arranged 1in 1its closed position.

The kinematic means 18 are inserted in the hinge housing 16 and
coupled to the hinge 14 and to the moveable element 20 in such a
manner, that the predetermined pivoting opening and closing
movement of the hinge 14 1s converted 1nto a predetermined re-
clprocating opening and closing movement of the moveable element
20, which 1s guided within the hinge housing 16. The kinematic
means 18 are not 1illustrated in detail in the figures. They are,
e.g. of mechanical nature and may comprise a combination of gear
and rack, connecting rods, etc., 1n order to convert the pivotal
movement of the hinge 14 into a reciprocating linear movement.
The conversion mechanism 22 1s formed in such a manner that it
partially transforms the reciprocating movement of the moveable
element 20 into a rotational movement of a rotary element 24,
which has the form of a threaded spindle. The conversion mecha-
nism 22 comprises a spindle nut 28, in which one free end of the
rotary element 24 1s inserted, a slide bush 30, in which the
other free end of the rotary element 24 is firmly held and which
slidingly bears against the hinge housing 16, and a spring 32,

which biases the slide bush 30 together with the rotary element
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24 in the direction away from the spindle nut 28 (to the left in
figures 1 and 2).

The damping system 26 comprises a rotary damper 34, which 1s
fixed to the end of the spindle nut 28 opposed to the rotary

element 24 and serves for damping the rotational movement of the

rotary element 24.

The rotary damper comprises an inner part 34a which extends

along its axis circumferentially surrounded by an outer part

34Db.

The threaded spindle 24 interacts with the inner part 34a of the
rotary damper 34. However, as an alternative, the threaded spin-
dle can also interact with the outer part of the rotary damper.
Furthermore, also as an alternative ,the rotary damper can com-

prise the spindle nut and/or the threaded spindle.

For closing the oven door 12 - starting from its opened position
shown 1n figure 1 - the oven door 12 1s rotated around the ro-
tary axis 13 by a user. This pivoting movement of the oven door
12 or of the hinge 14 is converted by the help of the kinematilc
means 18 into a linear movement, which 1s transferred to the
movable element 20, such that the movable element 20 - starting

from 1ts position shown 1n figure 1 - 1s moved to the right.

Between the opened position of the oven door 12 shown in figure

1 and a pivoting angle a of 60 degree, which i1s shown 1in figure

3, the movable element 20 can freely slide within the hinge

housing 16. As soon as the pivoting angle o of 60 degree 1is
reached, the upstanding portion 35 of the movable element 20
comes 1nto contact with the rotary element 24, as it 1s best
shown i1n figure 4, which 1s an enlarged view of the section IV
in figure 3. Accordingly, the rotary element 24 is pushed to the
right against the force of the spring 32 and rotated, when the

oven door 12 i1is moved further towards its closed position. This
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rotary movement of the rotary element 24 1s damped by means of
the rotary damper 34 of the damping system 26, such that the

pivoting movement of the oven door 12 1s slowed down within the

pivoting angle B shown in figure 3, which is about 30 degree. In

this manner, the impact nolse can be eliminated, when the oven
door 12 comes 1nto contact with the oven housing i1n the closed

position of the oven door 12 as shown in figures 5 and 6.

When the oven door 12 1s opened agailin starting from the closed
position illustrated in figures 5 and 6, the movable element 20
1s drawn to the left by the kinematic means 18. Moreover, the
rotary element 24 is moved to the left by means of the spring
32, until the rotary element 24 reaches the position depicted in
figures 3 and 4 and comes into contact with the stopper 36,

which 1s arranged within the hinge housing 16.

The speed or damping of the closing movement within the angle

section B of the oven door 12 can be adjusted by means of chang-

ing the incline of the steep threads of the rotary element 24
and of the spindle nut 28 and/or the damping force of the rotary

damper 34. Moreover, 1t 1s possible to freely define, adjust and

change the angle section B.

The spring 38, which 1s arranged at the free end of the hinge
housing 16, serves for compensating the weight of the oven door
12 while opening it. The arrangement of such springs 1s known 1n
prior art technology. Therefore, the arrangement of the spring

38 1s not described 1n detail herein.

Figure 7 1s a schematic side view of a second embodiment of an
oven door opening and closing device 40 according to the present
invention for opening and closing an oven door 12. Similar to
the arrangement shown in figures 1 to 6, the oven door opening
and closing device 40 comprises a hinge 14, a hinge housing 16,
Kinematic means 18, a movable element 42, a conversion mechanism

44, a rotary element 46 and a damping system 48 as main compo-
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nents. The construction of the hinge 14 and the kilinematic means
18 essentially corresponds to the one shown in figures 1 to 6.
The movable element 42 is formed as a rod, which extends through
the hinge housing 16 and is guided therein. Accordingly, the
movable element 42 performs a reciprocating linear movement,
when the oven door 12 is opened and closed. On the right side ot
the hinge housing 16 in figure 7 the conversion mechanism 44 1is
arranged, which is provided in form of a rack, which meshes with
the rotary element 46, which has the form of a gear. The rotary
element 46 is operatively connected to a rotary damper 52 of the
damping system 48, which damps the rotary movement of the rotary

element 46.

When the oven door 12 is transferred form its opened position to
its closed position shown in figure 7, the pivoting movement of
the oven door 12 is converted in a linear movement by the kine-
matic means 18 and transferred to the movable element 42, which
is then pushed to the right against the rotary damper 52, which
is slidingly positioned on the rack. Accordingly, the rotary
damper 52 is also pushed to the right, so that the rotary ele-
ment 46 meshes with the rack and rotates. The rotary movement of
the rotary element 46 is damped by means of the rotary damper

F

52. As a consequence, also the closing movement of the door 1s

damped. By varying the position and the damping force of the ro-
tary damper 52 and/or the tooth pitch of the rack and the rotary

element 46, the damping of the closing movement as well as the

predetermined closing angle range (see angle P in figure 3) can

be adjusted, in which the damping takes place.

When the oven door 12 is opened again, a restoring spring 54

pushes the rotary damper 52 back to its 1nitial position.

Figure 8 1s a schematic side view of a third embodiment of an
oven door opening and closing device 60 according to the present
invention for opening and closing an oven door 12. The oven door

opening and closing device 60 essentially corresponds to the de-
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vice 40 shown in figure 7. It comprises a hinge 14, a hinge
housing 16, kinematic means 18, a movable element 42 and a damp-
ing system 62 as main components. The construction of the hilnge
14, the kinematic means 18 and the movable element 42 essen-
tially corresponds to the one shown in figure 7. Accordingly,
the movable element 42 performs a reciprocating linear movement,
when the oven door 12 is opened and closed. An air damper 64 of
the damping system 62 is operatively connected to the movable
element 42, which at least partially damps the linear closing
movement of the movable element 42. Accordingly, the closing
movement of the oven door 12 is also damped. As soon as the oven
door 12 is opened again, the air damper 64 returns to its ini-

tial position.

Figure 9 is a schematic side view of a forth embodiment of an
oven door opening and closing device 70 according to the present
invention. This oven door opening and closing device 70 essen-
tially corresponds to the oven door opening and closing device
60 shown in figure 8. However, the air damper ©4 of the oven
door opening and closing device 60 is replaced by a hydraulic
damper 72, which is positioned outside the hinge housing 16.

However, the principal functioning 1s the same.

Figure 10 is a schematic side view of a variant of forth embodi-
ment of the oven door opening and closing device 70 shown 1n
Figure 9. In this variant, the hydraulic damper 72 1s integrated

in the hinge housing 16.

Figure 11 i1s a schematic side view of a fifth embodiment of an
oven door opening and closing device 80 according to the present
invention for opening and closing an oven door 12. The oven door
opening and closing device 80 comprises a hinge 14, a hinge
housing 16, kinematic means 18, a movable element 82, a damping
system 84 and a restoring spring 54 as main components. The con-
structions of the hinge 14 and the kinematic means 18 essen-

tially correspond to the ones of the foregoing embodiments. The
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movable element 82 is formed as a movable bolt. Accordingly, the
movable element 82 performs a reciprocating linear movement,
when the oven door 12 is opened and closed. One free end of the
restoring spring 54 is fixed to the movable element 82. The
other free end of the restoring spring 54 is held by a bolt 86,
which is fixedly positioned within the hinge housing 16. Accord-
ingly, the restoring spring 54 1s lengthened, when the oven door
12 is opened, in order to compensate the weight of the oven door
12. Moreover, a hydraulic or pneumatic damper 88 1s fixed to the
movable element 82 and the bolt 86 and extends inside the re-
storing spring 54. Accordingly, the movement of the movable ele-
ment to the right and thus the closing movement of the oven door

12 are damped by means of the damper 88.

Figures 12 to 15 show schematic cross sectional views of a sixth
embodiment of an oven door opening and closing device 90 accord-
ing to the present invention for opening and closing an oven

door 12.

Figure 12 shows a schematic cross sectional view of the central
area of the sixth embodiment of an oven door opening and closing
device according to the present invention. Figure 13 1s a sche-
matic side view of the sixth embodiment of an oven door opening
and closing device 1in Figure 12 according to the present inven-
tion, whereby the oven door is arranged in i1ts opened position.
Figure 14 is a schematic side view of the oven door opening and
closing device according to the sixth embodiment, whereby the
oven door 1s pivoted towards its closed position by a pivoting
angle of 60 degrees. Figure 15 is a schematic side view of the
oven door opening and closing device according to the sixth em-
bodiment, whereby the oven door is arranged in 1ts closed posi-

tion.

The oven door opening and closing device 90 comprises a rotary
damper 95 with a spindle 952 as a rotary element and furthermore

comprises a threaded nut 951, a cylindrical body 956, a damper
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stop element 953, a guiding means 954 as well as a ring shaped

element 955 and a spring 957.

The guiding means 954 1s also substantially ring-shaped and em-
braces the spindle 952 along i1ts central part, 1is fixed to the
hinge housing 16 and serves as one fixing element for the spring
957. The door sided end of the spring 957 1s fixed to the spin-
dle 952.

The threaded nut 951 embraces the spindle around 1ts part di-
rected away from the door and 1s attached to the door sided end
of the cylindrical body 956, wherein the threaded nut 951 and
the cylindrical body 956 form a single pilece. At the other end
of the cylindrical body 956, the damper stop element 953 1s ro-
tatably fixed.

Again, between the opened position of the oven door 12 shown 1n

figure 13 and a pivoting angle a of 60 degree, which is shown 1n

figure 14, the movable element 96 can freely slide within the

hinge housing. As soon as the pivoting angle a of 60 degree 1is

reached, the upstanding portion of the movable element 96 comes
into interacting connection with the spindle 952 as rotary ele-

ment, as shown in figure 12.

As a contact element between the upstanding portion of the mov-
able element 96 and the spindle 952, the ring shaped element 955
1s arranged around the spindle 952 near the door-sided end of
the spindle. The moveable element 96 is pushed against the ring
shaped element 955 and against the force of the spring 957 and
the spindle i1s rotated, when the oven door 12 is moved further

towards its closed position.

The rotary movement of the spindle 952 i1s damped by means of the
threaded nut 951 which is embracing, as an interacting connec-

tion, the spindle 952 in such a way that the pivoting movement
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of the oven door 12 is slowed down within the pivoting angle J

shown in figure 14, which i1s about 30 degree.

Also in this manner, the impact nolse can be eliminated, when
the oven door 12 comes into contact with the oven housing 1n the

closed position of the oven door 12 as shown 1n figure 15.

Furthermore, the damper stop element 953 implements a free run
function, which means that the damping function i1s working in

one direction only.

Tt should be noted, that all of the above-described embodiments
provide oven door opening and closing devices, which are not
visible, when the oven is regarded from outside. Accordingly,
the appearance of the oven is not adversely effected by such
oven door opening and closing devices. Moreover, all of the
above-mentioned oven door opening and closing devices are ad-
justable with respect to the damping force for slowing down the
closing movement of the oven door. Furthermore, the above-
described first, second, third and fourth embodiments of oven
door opening and closing devices according to the present inven-

tion are also adjustable with respect to the pivoting angle
range (angle B in figure 3), in which a damping of the closing

movement of the oven door takes place.

Although exemplary embodiments of the present inventlion have
been described in detail above, those skilled i1in the art will
readily appreciate that many modifications are possible with re-
spect to the exemplary embodiments, without materially departing
from the novel teachings and advantages of this invention. Ac-
cordingly, all such modifications are intended to be included
within the scope of the present invention, which 1s defined by

the claims.
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Claims
1. An oven door opening and closing device (10; 40; 60; 70; 80;

90) comprising

- at least one hinge (14), which 1s connectable to an oven
door (12) and to an oven housing for realizing a prede-
termined pivoting opening and closing movement of the
oven door (12) relative to the oven housing between an
open and a closed position;

- at least one closing force generating means (17) for gen-
erating a predetermined closing force;

- kinematic means, which are coupled to the hinge (14) and
to a moveable element (20, 42; 82; 96) 1in such a manner,
that the predetermined pivoting opening and closing move-
ment of the hinge (14) 1is converted into a predetermined
reciprocating opening and closing movement of the move-
able element (20; 42,; 82); and

- at least one damping system (26; 48; 62; 84; 95) having a
damper (34; 52; 64; 72; 88; 951, 952) for generating a
damping force which counteracts the closing movement of
the movable element (20; 42; 82; 96) within a predeter-

mined section, which corresponds to a predetermined angle

section () of the pivoting closing movement of the hinge

(14) shortly prior to the closed position.

2. An oven door opening and closing device (10; 40; o60; 70;

80; 90) according to claim 1, characterized in that the

predetermined angle (o+p) between the open and the closed

position 1s about 90 degree.

3. An oven door opening and closing device (10; 40; 60; 70;
80; 90) according to claim 1 or 2, characterized 1in that at
least one hinge housing (16) 1s provided, which 1s fixable

to the oven housing.
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An oven door opening and closing device (10; 40; o0; 70;

80; 90) according to claim 3, characterized in that the mov-
able element (20; 42; 82; 96) 1s guided within the hinge
housing (16).

An oven door opening and closing device (10; 40; 60; 70;

80; 90) according to one of the foregoing claims, character-

ized in that the predetermined angle section () of the piv-

oting closing movement of the hinge (16) reaches from an
opening angle of about 30 degree to 0 degree, which corre-

sponds to the closed position of the hinge (14).

An oven door opening and closing device (10; 40; 90) ac-
cording to one of the foregoing claims, characterized in
that the damping system (26; 48) comprises a conversion
mechanism (22; 44; 96) for transforming the linear movement
of the moveable element (20; 42; 96) into a rotational move-
ment of a rotary element (24; 46; 952), and in that the
damper 1s a rotary damper (34; 52; 95; 951, 952) for damping
sald rotational movement of the rotary element (24; 46;
952) .

An oven door opening and closing device (10; 40; 60; 70;
80; 90) according to claim 6, characterized in that the con-
version mechanism (22; 44) comprises a threaded spindle (24)

and a spindle nut (28).

An oven door opening and closing device (10; 40; 60; 70;

80; 90) according to claim 7, characterized in that the ro-
tary damper (34) 1s arranged at the threaded spindle (24) or
at the spindle nut (28; 951).

An oven door opening and closing device (10; 40; 60; 70;

80; 90) according to one of the claims 6 to 8, characterized
in that
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- the rotary damper (34) comprises an 1inner part (34a) and
an outer part (34b) and in that a or the threaded spindle
(24) 1nteracts with the inner part (34a) or the outer
part (34b) of the rotary damper (34) and/or in that

- the rotary damper (34) comprises a or the spindle nut

(28) and/or a or the threaded spindle (24).

An oven door opening and closing device (90) according to
one of the claims 6 to 9, characterized 1n that

the rotary damper (95) comprises

a free run function, so that the damping function 1s working
into one direction only, especially i1mplemented by a damper
stop element (953) and/or

a threaded nut (951) screwed onto a spindle (952) to form a

rotary damping element.

An oven door opening and closing device (10; 40; o©0; 70;

80; 90) according to one of the foregoing claims, character-
ized 1n that the damping system (26; 48; 62; 84) comprises
returning means (32; 54) for returning the component, which

1s to be damped, i1in a predetermined position.

An oven comprising an oven door opening and closing device
(10, 40; o0, 70; 80) according to one of the foregoing

claims.
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