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(57)  The present invention relates to a wave choke
system for a microwave oven. Said wave choke system
comprises at least one elongate channel (10) bordered
by side walls (18, 20, 22, 24, 26) made of conductive
material and by at least one gap (28). The channel (10)
is provided for extending at least partially along the door
frame (34) and/or along the cavity frame (36). The chan-

FIG 1 -

A wave choke system for a microwave oven

nel (10) comprises at least two recesses (12, 14) each
provided for a A/4 transformation and a step (16) between
said recesses (12, 14), wherein preferably an edge of
the step (16) extends parallel to the longitudinal axis of
the channel (10). Further, the present invention relates
to a microwave oven with at least one above wave choke
system.
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Description

[0001] The present invention relates to a wave choke
system for a microwave oven and to a microwave oven.
[0002] Microwave ovens generate electromagnetic
fields in order to heat food stuff and beverages. The
strong electromagnetic fields generated by microwave
ovens are a potential threat to the health of the operator,
if said electromagnetic fields or parts of them leave the
cavity. The door of the microwave oven is a critical part.
In particular, microwaves may leave the cavity through
the gap between the door and the frame of the cavity.
[0003] Typically, the gap between the door and the
cavity is sealed with respect to microwaves by integrating
wave chokes into the door and/or the frame of the cavity.
Said wave chokes base on a A/4 transformation or an LC
oscillator. However, mechanical tolerances of the cavity
frame and the frame of the oven door can evoke local
areas of an increased leakage.

[0004] US 3,678,238 discloses a wave choke system
for a microwave oven, wherein said wave choke system
comprises an elongate channel bordered by side walls
made of a conductive material. The channel extends
along the door frame or the cavity frame. The channel
includes one recess for a A/4 transformation. A gap with
a length of A/4 is formed between the door frame and the
cavity frame.

[0005] Itis anobject of the presentinvention to provide
an improved wave choke system for a microwave oven.
[0006] This object is achieved by the wave choke sys-
tem according to claim 1.

[0007] According to the present invention a wave
choke system for a microwave oven is suggested, which
wave choke system comprises at least one elongate
channel bordered by side walls made of one or more
conductive materials and by at least one gap, wherein
the channel is provided for extending at least partially
along the door frame and/or along the cavity frame. Fur-
thermore, the channel comprises at least two recesses
for a M4 transformation and a step between said recess-
es.

[0008] The main idea of the present invention is the
arrangement of the both recesses for the A/4 transforma-
tion within the channel and their formation by the step
between them. The step allows two successive recesses
for the A/4 transformation. Each of the recesses is, there-
fore, provided for a A/4 transformation or acting as a A/4
wave trap. The structure of the inventive wave choke
system allows a low complexity. Thus, the wave choke
system according to the present invention may be real-
ized by low costs.

[0009] In a preferred and advantageous embodiment
the channel includes an outer circumferential side wall,
a first inner circumferential side wall, a second inner cir-
cumferential side wall and an outer side wall, wherein
the first inner circumferential side wall corresponds with
the first recess and forms an inner circumferential side
wall of the first recess and the second inner circumfer-
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ential side wall corresponds with the second recess and
forms an inner circumferential side wall of the second
recess.

[0010] In afirst variant of this embodiment the channel
includes further an inner side wall and the outer circum-
ferential side wall comprises the gap of the channel be-
sides the inner side wall, wherein except for said gap,
the channel is completely enclosed by electrically con-
ductive side walls.

[0011] In a second alternative variant of said embodi-
ment the gap of the channel is arranged between the
outer circumferential side wall and the first inner circum-
ferential side wall and, except for said gap, the channel
is completely enclosed by electrically conductive side
walls.

[0012] In a further embodiment the channel encloses
circumferentially the oven door completely or atleast par-
tially and/or in a closed state of the oven door the channel
extends along the cavity frame.

[0013] Preferably an edge of the step extends substan-
tially or at least approximately parallel to the longitudinal
axis of the channel.

[0014] According to a preferred embodiment of the
present invention the channel is an integrated part or an
appendix of the door frame. The assembly within or at
the door frame can be realized by simple means.
[0015] Alternatively or additionally the channel is an
integrated part or an appendix of the cavity frame. Also
this embodiment can be easily produced.

[0016] Preferably, the channel has an L-shaped cross
section. Said L-shaped cross section minimizes the costs
of materials. For example, the both legs of the L-shaped
cross section form the recesses of the channel.

[0017] Further, the gap may be arranged besides or
within the interspace of the door frame and the cavity
frame. This position of the gap allows an optimal choking
of the microwaves.

[0018] According to a preferred embodiment of the
presentinvention the gap is covered by an element made
of at least one non-conductive material. For example,
said element is formed as an L-shaped profile section
and covers the gap as well as a side wall beside. The
cover element may be arranged in front of the cavity
frame. The cover element prevents the infiltration of un-
desirable particles into the channel.

[0019] Additionally, at least one transparent element
may be arranged on at least one outer side at the side
wall of the channel. In particular, the transparent element
is made of at least one non-conductive material. For ex-
ample, the transparent element is made of glass.
[0020] Preferably, the transparent element is provided
for allowing an insight into the cavity.

[0021] Atlast, the present invention relates to a micro-
wave oven comprising at least one wave choke system
as described above.

[0022] The novel and inventive features believed to be
the characteristic of the present invention are set forth in
the appended claims.
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[0023] The invention will be described in further detail
with reference to the drawing, in which

FIG 1 llustrates a perspective view of a section of a
wave choke system for microwave oven ac-
cording to a first embodiment of the present in-
vention, and

FIG 2 illustrates a perspective view of a section of a
wave choke system for microwave oven ac-
cording to a second embodiment of the present
invention.

[0024] FIG 1 illustrates a perspective view of a section
of a wave choke system for microwave oven according
to a first embodiment of the present invention. The cross
section of the illustrated section corresponds with the
cross section of the whole wave choke system.

[0025] The wave choke system comprises an elongate
channel 10 with an L-shaped cross section. The channel
10is arranged within adoor frame of the microwave oven.
It is provided, that the channel 10 encloses circumferen-
tially the oven door completely or at least partially. The
channel 10 forms a part or an appendix of a door frame
34. In a closed state of the oven door the channel 10
extends along a cavity frame 36.

[0026] The channel 10 of the wave choke system com-
prises a first recess 12 and a second recess 14. Each of
the recesses 12 and 14 is provided for a A/4 transforma-
tion. The recesses 12 and 14 are separated by a step
16. The edge of said step 16 extends along the longitu-
dinal axis of the channel 10. The first recess 12 and the
second recess 14 form the both legs of the L-shaped
cross section of the channel 10. Thus, the channel 10
includes two portions acting as A/4 wave traps.

[0027] The channel 10 includes an outer circumferen-
tial side wall 18, a first inner circumferential side wall 20,
a second inner circumferential side wall 22, an outer side
wall 24 and an inner side wall 26. The side walls 18, 20,
22,24 and 26 ofthe channel 10 are made of an electrically
conductive material, in particular of metal. The first inner
circumferential side wall 20 corresponds with the first re-
cess 12 and forms an inner circumferential side wall of
the first recess 12. In a similar way, the second inner
circumferential side wall 22 corresponds with the second
recess 14 and forms an inner circumferential side wall of
the second recess 14.

[0028] In this embodiment, the outer circumferential
side wall 18 comprises a gap 28 besides the inner side
wall 26. Except said gap 28, the channel 10 is completely
enclosed by electrically conductive side walls 18, 20, 22,
24 and 26.

[0029] Further, the wave choke system comprises a
transparent element 30 and a cover element 32. The
transparent element 30 is arranged at the outer side of
the outer circumferential side wall 18. The transparent
element 30 is made of a non-conductive and transparent
material. In this embodiment, the transparent element 30
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is made of glass. The transparent element 30 allows an
insight into the cavity. The cover element 32 is formed
as an L-shaped profile section and covers the gap 28 as
well as the inner side wall 26. The cover element 32 is
made of a non-conductive material. Further, the cover
element 32 is arranged in front of the cavity frame 36.
The cover element 32 prevents the infiltration of unde-
sirable particles into the channel 10.

[0030] FIG 2illustrates a perspective view of a section
of a wave choke system for microwave oven according
to a second embodiment of the present invention. Iden-
tical, corresponding and similar elements of the wave
choke system have the same reference numerals as in
FIG 1. The cross section of the illustrated section corre-
sponds with the cross section of the whole wave choke
system.

[0031] The wave choke system of the second embod-
iment comprises also the elongate channel 10 with the
L-shaped cross section. The channel 10 is arranged with-
in the door frame of the microwave oven. It is provided,
that the channel 10 completely or at least partially en-
closes circumferentially the oven door. The channel 10
is a part or the appendix of the door frame 34. In a closed
state of the oven door the channel 10 extends along the
cavity frame 36.

[0032] The channel 10 of the wave choke system ac-
cording to the second embodiment comprises also the
first recess 12 and the second recess 14. The recesses
12 and 14 are provided for A/4 transformations. The re-
cesses 12 and 14 are separated by the step 16. The edge
of said step 16 extends along the longitudinal axis of the
channel 10. The first recess 12 and the second recess
14 form the both legs of the L-shaped cross section of
the channel 10. The channel 10 of the second embodi-
ment includes also two portions acting as A/4 wave traps.
[0033] The channel 10 includes the outer circumferen-
tial side wall 18, the first inner circumferential side wall
20, the second inner circumferential side wall 22 and the
outer side wall 24. The side walls 18, 20, 22 and 24 of
the channel 10 are made of an electrically conductive
material, in particular of metal. The first inner circumfer-
ential side wall 20 corresponds with the first recess 12
and forms an inner circumferential side wall of the first
recess 12. In the same way, the second inner circumfer-
ential side wall 22 corresponds with the second recess
14 and forms an inner circumferential side wall of the
second recess 14.

[0034] In this embodiment, the gap 28 is arranged be-
tween the outer circumferential side wall 18 and the first
inner circumferential side wall 20. Except said gap 28,
the channel 10 is completely enclosed by electrically con-
ductive side walls 18, 20, 22 and 24. Thus, the difference
between the first embodiment in FIG 1 and the second
embodiment in FIG 2 is the position of the gap 28. In the
first embodiment the gap 28 is arranged at the outer cir-
cumferential side wall 18. In the second embodiment the
gap 28 is provided instead of the inner side wall 26 in
FIG 1. Thus, the inner side wall 26 is lacking in the second
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embodiment according to FIG 2.

[0035] Further, the wave choke system according to
the second embodiment comprises the transparent ele-
ment 30 and a cover element 32. The transparent ele-
ment 30 is arranged at the outer side of the outer circum-
ferential side wall 18. The transparent element 30 is made
of a non-conductive and transparent material. Also in this
embodiment, the transparent element 30 is made of
glass. The transparent element 30 allows an insight into
the cavity. The cover element 32 is formed as an L-
shaped profile section and covers the gap 28 and an
inner portion of the outer circumferential side wall 18.
The cover element 32 is made of a non-conductive ma-
terial. Further, the cover element 32 is arranged in front
of the cavity frame 36. The cover element 32 prevents
theinfiltration of undesirable particles into the channel 10.
[0036] Further embodiments of the wave choke sys-
tem according to the present invention may be realized.
For example, the orientation of the channel 10 in relation
to the oven door and the cavity frame can be varied. The
substantial features of the wave choke system according
to the present invention are the both recesses 12 and 14
for the A/4 transformation and the step 16 between them.
[0037] The wave choke system according to the
present invention with the both recesses 12 and 14 be-
side the step 16 allows an improved sealing of micro-
waves. The leakage between the oven door and the cav-
ity frame is reduced. The inventive wave choke system
has a higher bandwidth. The functionality of the wave
choke system according to the present invention is more
robust against mechanical tolerances of the cavity walls
and frame. At last, the inventive wave choke system can
be produced in an easy way.

[0038] 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
[0039]

10  channel

12 firstrecess

14  second recess

16 step

18  outer circumferential side wall
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20 first inner circumferential side wall

22  second inner circumferential side wall
24 outer side wall

26  inner side wall

28 gap

30 transparent element

32  cover element

34  door frame

36 cavity frame

Claims

1. Awave choke system for a microwave oven, wherein
said wave choke system comprises at least one elon-
gate channel (10) bordered by side walls (18, 20, 22,
24, 26) made of one or more conductive materials
and by at least one gap (28), wherein the channel
(10) is provided for extending at least partially along
the door frame (34) and/or along the cavity frame
(36),
wherein the channel (10) comprises at least two suc-
cessive recesses (12, 14) and a step (16) between
said recesses (12, 14), wherein each of the recesses
(2, 14) is provided for a A/4 transformation or acting
as a M4 wave trap.

2. Thewave choke system according to claim 1, where-
in the channel (10) includes an outer circumferential
side wall (18), a first inner circumferential side wall
(20), a second inner circumferential side wall (22)
and an outer side wall (24), wherein the first inner
circumferential side wall (20) corresponds with the
first recess (12) and forms an inner circumferential
side wall of the first recess (12) and the second inner
circumferential side wall (22) corresponds with the
second recess (14) and forms an inner circumferen-
tial side wall of the second recess (14).

3. Thewave choke system according to claim 2, where-
in the channel (10) includes further an inner side wall
(26) and the outer circumferential side wall (18) com-
prises the gap (28) of the channel (10) besides the
inner side wall (26), wherein except for said gap (28),
the channel (10) is completely enclosed by electri-
cally conductive side walls (18, 20, 22, 24 and 26).

4. Thewave choke system according to claim 2, where-

in the gap (28) of the channel (10) is arranged be-
tween the outer circumferential side wall (18) and
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the first inner circumferential side wall (20) and
wherein except for said gap (28), the channel (10)
is completely enclosed by electrically conductive
side walls (18, 20, 22 and 24).

The wave choke system according to any of the pre-
ceding claims, wherein the channel (10) encloses
circumferentially the oven door completely or at least
partially and/orin a closed state of the oven door the
channel (10) extends along the cavity frame (36).

The wave choke system according to any of the pre-
ceding claims, wherein the two recesses (12 and 14)
are separated by the step (16) and the both recesses
(12, 14) are arranged beside the step (16).

The wave choke system according to any of the pre-
ceding claims, wherein the channel (10) is an inte-
grated part or an appendix of either the door frame
(34) or the cavity frame (36).

The wave choke system according to any one of the
preceding claims, wherein the channel (10) has an
L-shaped cross section, wherein preferably the both
legs of the L-shaped cross section form the recesses
(12, 14) of the channel.

The wave choke system according to any one of the
preceding claims, wherein the gap (28) is arranged
besides or within the interspace of the door frame
(34) and the cavity frame (36).

The wave choke system according to any one of the
preceding claims, wherein the gap (28) is covered
by a cover element (26) made of at least one non-
conductive material, wherein preferably the cover el-
ement (32) is formed as an L-shaped profile section
and/or covers the gap (28) as well as the inner side
wall (26) and/or is arranged in front of the cavity
frame (36) and/or prevents the infiltration of undesir-
able particles into the channel (10).

The wave choke system according to any one of the
preceding claims, wherein at least one transparent
element (30) is arranged on at least one outer side
at the side wall (18) of the channel (10), in particular
atthe outer side of the outer circumferential side wall
(18), wherein the transparent element (30)is made
of at least one non-conductive material and/or of
glass and/or is provided for allowing an insight into
the cavity.

The wave choke system according to any one of the
preceding claims, wherein an edge of the step (16)
extends at least approximately parallel to the longi-
tudinal axis of the channel (10).

A microwave oven comprising an oven cavity having
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a cavity frame (36) and anoven door having a door
frame (34) and at least one wave choke system ac-
cording to any one of the claims 1 to 12.
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