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(54) Title: A WAVE CHOKE SYSTEM FOR A DOOR OF A MICROWAVE OVEN

(57) Abstract: The present invention relates to a wave choke system for a door of a microwave oven. The wave choke system 
comprises at least one wave trap (10) formed as an elongated channel and bordered by four channel walls (22, 24, 32, 34) made of 
one or more conductive materials and by at least one gap (28). The wave trap (10) is provided for extending at least partially along 
a door frame and/or along a cavity frame (12). The wave trap (10) comprises at least two adjoining wave choke recesses (14, 16) 
for a λ/4 transformation parallel to each other and parallel to the wave trap (10). Two neighbouring wave choke recesses (14, 16) 
are separated by an elongated wave barrier (18) made of one or more conductive materials. The height of the wave barrier (18) is 
lower than the height of the wave trap (10).
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A wave choke system, an oven door and a microwave oven

Preferred embodiments of the present invention relate to a 
wave choke system for a door of a microwave oven. Further, 

5 preferred embodiments of the present invention relate to an 
oven door for a microwave oven. Additionally, preferred 
embodiments of the present invention relate to a microwave 
oven.

10 Microwave ovens generate strong electromagnetic fields in 
order to heat food stuff and beverages. However, said 
strong electromagnetic fields are a potential threat to the 
health of the operator, if the electromagnetic fields or 
parts of them leave the cavity of the microwave oven. The

15 door of the microwave oven is the most critical part. In 
particular, microwaves may leave the cavity through the gap 
between the door and the frame of the cavity.

Usually, the gap between the oven door and the cavity is 
20 sealed with respect to microwaves by integrating wave chokes 

into the door and/or onto the frame of the cavity. Such wave 
choke systems base on a X/4 transformation. However, 
mechanical tolerances of the cavity frame and the frame of 
the oven door can evoke local areas of an increased leakage.

25
It is desirable that preferred embodiments of the present 
invention provide an improved wave choke system for a door 
of a microwave oven, wherein said wave choke system allows a 
reduced leakage of microwaves.

30
According to a first aspect of the present invention, there 
is provided a wave choke system for a door of a microwave

1
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oven, wherein said wave choke system comprises at least one 
wave trap formed as an elongated channel and bordered by 
four channel walls made of one or more conductive materials 
and by at least one gap, wherein the wave trap extends at

5 least partially along a door frame and/or along a cavity 
frame and comprises at least two adjoining wave choke 
recesses for a X/4 transformation parallel to each other and 
parallel to the wave trap, two neighbouring wave choke 
recesses being separated by an elongated wave barrier made 

10 of one or more conductive materials, the height of the wave 
barrier being lower than the height of the wave trap, one 
wave choke recess being covered completely by an inner 
channel wall and another wave choke recess being covered 
partially by the gap and partially by the inner channel 

15 wall, and wherein the wave barrier extends from an outer 
channel wall to the interior of the wave trap, and the wave 
barrier extends along the longitudinal axis of the wave 
trap .

20 The main idea of the present invention is the arrangement of 
two X/4 transformation wave choke recesses separated by a 
wave barrier between them, wherein the height of the wave 
barrier is lower than the height of the wave trap. The 
inventive wave choke system allows a reduced leakage of 

25 microwaves. Further, the structure of the inventive wave 
choke system allows a low complexity. Thus, the wave choke 
system may be realised by low costs.

The one wave choke recess is covered completely by an inner
30 channel wall and another wave choke recess is covered 

partially by the gap and partially by the inner channel 
wall. This structure forms the wave choke system with two

2
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asymmetrical X/4 transformation wave choke recesses.

In particular, the wave barrier is formed as a massive wall. 
Holes or slots are not provided within the wave barrier.

5
For example, the wave barrier is formed as an I-shaped 
profile rail. Thereby the wave barrier and an outer channel 
wall may be formed as a single-piece T-shaped profile rail.

10 Further, the wave barrier, an outer channel wall, an outer 
circumferential channel wall and an inner circumferential 
channel wall may be formed as a single-piece E-shaped 
profile rail.

15 Alternatively the wave barrier may be formed as a U-shaped 
profile rail, wherein the arc of the U-shaped profile rail 
is arranged in the interior of the wave trap.

Also in this case, the U-shaped wave barrier and the outer 
20 channel wall can be formed as a single-piece profile rail.

According to a second aspect of the present invention, there
is provided an oven door for a microwave oven, wherein the
oven door comprises at least one wave choke system as

25 defined above.

In particular, the oven door comprises at least one
transparent panel forming the inner side of said oven door.

30 According to the preferred embodiment of the present 
invention the wave trap is arranged at the outer side of the 
transparent panel, wherein at least an inner channel wall is

3
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attached at the transparent panel.

For example, the transparent panel is made of glass.

5 According to a third aspect of the present invention, there 
is provided a microwave oven, wherein the microwave oven 
comprises at least one wave choke system and/or at least one 
oven door as defined above.

10 The present invention will now be described, by way of non­
limiting example only, with reference to the accompanying 
drawings, in which:

FIG 1 illustrates a perspective view of a section of a
15 wave choke system for a door of a microwave oven

according to a first embodiment of the present 
invention, and

FIG 2 illustrates a perspective view of a section of a
20 wave choke system for a door of a microwave oven

according to a second embodiment of the present 
invention.

FIG 1 illustrates a perspective view of a section of a wave
25 choke system for a door of a microwave oven according to a 

first embodiment of the present invention. The cross section 
of the

3A
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illustrated section corresponds with the cross section of the
whole wave choke system.

The wave choke system comprises a wave trap 10 formed as a 
channel with a substantially rectangular cross section. The wave 
trap 10 is bordered by an outer channel wall 22, an inner 
channel wall 24, an outer circumferential channel wall 32 and an 
inner circumferential channel wall 34. The outer channel wall 
22, the inner channel wall 24, the outer circumferential channel 
wall 32 and the inner circumferential channel wall 34 are made 
of an electrically conductive material, in particular made of 
metal.

The wave trap 10 is arranged within a door frame of an oven 
door. A section of the wave trap 10 is shown in FIG 1. The wave 
trap 10 encloses circumferentially the oven door completely or 
at least partially. The wave trap 10 forms a part or an appendix 
of the door frame. In a closed state of the oven door the wave 
trap 10 extends besides a cavity frame 12. A section of the 
cavity frame 12 corresponding to the section of the wave trap 10 
is also shown in FIG 1.

The wave trap 10 of the wave choke system comprises a first wave 
choke recess 14 and a second wave choke recess 16. The first 
wave choke recess 14 and the second wave choke recess 16 are 
arranged parallel to each other and parallel to the wav trap 10. 
The first wave choke recess 14 and the second wave choke recess 
16 are formed as open channels. The open sides of the first wave 
choke recess 14 and second wave choke recess 16 are directed to 
the oven cavity. The first wave choke recess 14 encloses 
circumferentially the second wave choke recess 16. The first 
wave choke recess 14 and the second wave choke recess 16 are 
provided for a λ/4 transformation. In this example, the first 
wave choke recess 14 and the second wave choke recess 16 have 
the widths.

Between the first wave choke recess 14 and the second wave choke 
recess 16 a wave barrier 18 is arranged. Thus, the first wave

4
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choke recess 14 and the second wave choke recess 16 are 
separated by the wave barrier 18. The wave barrier 18 is made of 
an electrically conductive material, in particular made of 
metal. The wave barrier 18 is formed as an I-shaped profile 
rail. The wave barrier 18 is arranged at the outer channel wall 
22 inside the wave trap 10.

In this embodiment, the outer channel wall 22 and the wave 
barrier 18 form together a T-shaped profile rail. Further, the 
outer channel wall 22, the outer circumferential channel wall 
32, the inner circumferential channel wall 34 and the wave 
barrier 18 form together an E-shaped profile rail. In this 
embodiment, the inner channel wall 24 is formed as a separate 
part. There is no electric contact between the wave barrier 18 
and the inner channel wall 24.

Further, a frame element 26 is attached at the inner 
circumferential channel wall 34. The frame element 26 is 
arranged perpendicular to the inner circumferential channel wall 
34, so that the frame element 26 and the inner circumferential 
channel wall 34 form an L-shaped profile rail. The frame element 
26 extends into the inner portion of the oven door. In this 
embodiment, the outer circumferential channel wall 32, the outer 
channel wall 22, the wave barrier 18, the inner circumferential 
channel wall 34 and the frame element 26 form a single-piece 
part.

The oven door comprises a transparent panel 20 provided to cover 
the opening of the oven cavity. The transparent panel 20 permit 
a view inside the oven cavity. The wave trap 10 is attached at 
the outer portion of the transparent panel 20. The wave trap 10 
is at the outside of the transparent panel 20. The inner channel 
wall 24 of the wave trap 10 and the frame element 26 are 
attached at the transparent panel 20. In particular, the 
transparent panel 20 is made of glass.

The inner channel wall 24 comprises a gap 28 besides the outer 
circumferential channel wall 32. Except said gap 28, the wave 

5
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trap 10 is completely enclosed by the electrically conductive 
outer channel wall 22, outer circumferential channel wall 32, 
inner channel wall 24 and inner circumferential channel wall 34. 
In a closed state of the oven door the gap 28 is arranged face 
to face with a step of the cavity frame 12.

In this embodiment, the gap 28 and an outside of the outer 
circumferential channel wall 32 are covered by a cover element 
30. The cover element 30 is made of an electrically non- 
conductive material and formed as an L-shaped profile rail. The 
cover element 30 is provided to prevent the infiltration of non­
desirable particles and substances into the first wave choke 
recess 14 and second wave choke recess 16 of the wave trap 10.

FIG 2 illustrates a perspective view of a section of a wave 
choke system for microwave oven according to a second embodiment 
of the present invention. Identical, 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 corresponds with the cross section of the whole wave 
choke system.

The wave choke system of the second embodiment comprises also 
the wave trap 10 with the substantially rectangular cross 
section. The wave trap 10 is provided to be arranged at or 
within the door frame of the microwave oven. The wave trap 10 
encloses completely or at least partially circumferentially the 
oven door. The wave trap 10 is a part or the appendix of the 
door frame. In the closed state of the oven door the wave trap 
10 extends along the cavity frame.

The wave trap 10 of the wave choke system according to the 
second embodiment comprises also the first wave choke recess 14 
and the second wave choke recess 16. The first wave choke recess 
14 and the second wave choke recess 16 are arranged parallel to 
each other and parallel to the wave trap 10. The first wave 
choke recess 14 and the second wave choke recess 16 are also 
formed as open channels. The open sides of the first wave choke 

6
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recess 14 and second wave choke recess 16 are directed to the 
oven cavity. The first wave choke recess 14 encloses 
circumferentially the second wave choke recess 16. The first 
wave choke recess 14 and the second wave choke recess 16 are 
provided for a λ/4 transformation. Also in this example, the 
first wave choke recess 14 and the second wave choke recess 16 
have the widths.

Between the first wave choke recess 14 and the second wave choke 
recess 16 the wave barrier 18 is arranged. The first wave choke 
recess 14 and the second wave choke recess 16 are also separated 
by the wave barrier 18. The wave barrier 18 is made of an 
electrically conductive material, in particular made of metal.

The only difference between the first embodiment in FIG 1 and 
the second embodiment in FIG 2 is the geometric structure of the 
wave barrier 18. In the second embodiment the wave barrier 18 is 
formed as a U-shaped profile rail. Said U-shaped profile rail 
interrupts the outer channel wall 22 of the wave trap 10, so the 
wave barrier 18 and the outer channel wall 22 form a single­
piece profile rail. The arc of the U-shaped profile rail is 
directed to the inner channel wall 24 and is arranged in the 
interior of the wave trap 10. However, there is no electric 
contact between the wave barrier 18 and the inner channel wall 
24 .

The frame element 26 is attached at the inner circumferential 
channel wall 34. The frame element 26 is arranged perpendicular 
to the inner circumferential channel wall 34, so that the frame 
element 26 and the inner circumferential channel wall 34 form 
the L-shaped profile rail. The frame element 26 extends into the 
inner portion of the oven door. Also in this embodiment, the 
outer circumferential channel wall 32, the outer channel wall 
22, the wave barrier 18, the inner circumferential channel wall 
34 and the frame element 26 form a single-piece part.

The oven door comprises the transparent panel 20 provided to 
cover the opening of the oven cavity. The transparent panel 20

7
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permit the view inside the oven cavity. The wave trap 10 is 
attached at the outer portion of the transparent panel 20.
The wave trap 10 is at the outside of the transparent panel 
20. The inner channel wall 24 of the wave trap 10 and the 

5 frame element 26 are attached at the transparent panel 20.
In particular, the transparent panel 20 is made of glass.

The inner channel wall 24 comprises also the gap 28 besides 
the outer circumferential channel wall 32. Except said gap 

10 28, the wave trap 10 is completely enclosed by the
electrically conductive outer channel wall 22, outer 
circumferential channel wall 32, inner channel wall 24 and 
inner circumferential channel wall 34. In the closed state 
of the oven door the gap 28 is arranged face to face with a 

15 step of the cavity frame 12.

Also in this embodiment, the gap 28 and the outside of the 
outer circumferential channel wall 32 are covered by the 
cover element 30. The cover element 3 0 is made of the 

20 electrically non conductive material and formed as the
L-shaped profile rail. The cover element 30 is provided to 
prevent the infiltration of the non-desirable particles and 
substances into the first wave choke recess 14 and second 
wave choke recess 16 of the wave trap 10.

25

The first wave choke recess 14 as well as the second wave 
choke recess 16 have a rectangular cross section.

The height of the wave barrier is lower than the height of 
30 the wave trap. Preferably, height of the wave barrier is

higher than the half height of the wave trap. In the first 
and second embodiment of the present invention the height of

8



H:\gvv\lnicnvovcn\NRPonbl\DCC\GW\6855X94_ l.docx-7/10/2014

20
10

23
05

52
 

21
 O

ct
 2

01
4

the wave barrier is about three-fourth of the height of the
wave trap.

Further embodiments of the wave choke system according to
5 the present invention may be realized. For example, the 

geometric structure of the wave barrier 18 can be varied.

The wave trap 10 with the first wave choke recess 14 and the 
second wave choke recess 16 and the wave barrier 18 between 

10 them allows an improved sealing of microwaves. The leakage 
between the oven door and the cavity frame is reduced. The 
inventive wave choke system has a higher bandwidth. The 
functionality of the wave choke system is more robust 
against mechanical tolerances of the cavity walls and of the 

15 cavity frame. At last, the inventive wave choke system can 
be produced in an easy way.

Although illustrative embodiments of the present invention 
have been described herein with reference to the

20 accompanying drawing, it is to be understood 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 

25 such changes and modifications are intended to be included 
within the scope of the invention as defined by the appended 
claims .

Throughout this specification and the claims which follow,
30 unless the context requires otherwise, the word "comprise", 

and variations such as "comprises" and "comprising", will be 
understood to imply the inclusion of a stated integer or

9
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step or group of integers or steps but not the exclusion of 
any other integer or step or group of integers or steps.

The reference in this specification to any prior publication
5 (or information derived from it) , or to any matter which is 

known, is not, and should not be taken as an acknowledgment 
or admission or any form of suggestion that that prior 
publication (or information derived from it) or known matter 
forms part of the common general knowledge in the field of 

10 endeavour to which this specification relates.

9A
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List of reference numerals

10
12

5 14
16
18
20
22

ίο 24
26
28
30
32

15 34

wave trap
cavity frame
first wave choke recess 
second wave choke recess 
wave barrier
transparent panel
outer channel wall
inner channel wall
frame element
gap
cover element
outer circumferential channel wall
inner circumferential channel wall
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A wave choke system for a door of a microwave oven, 
wherein said wave choke system comprises at least one

5 wave trap formed as an elongated channel and bordered
by four channel walls made of one or more conductive 
materials and by at least one gap, wherein the wave 
trap extends at least partially along a door frame 
and/or along a cavity frame and comprises at least two 

10 adjoining wave choke recesses for a X/4 transformation
parallel to each other and parallel to the wave trap, 
two neighbouring wave choke recesses being separated by 
an elongated wave barrier made of one or more 
conductive materials, the height of the wave barrier 

15 being lower than the height of the wave trap, one wave
choke recess being covered completely by an inner 
channel wall and another wave choke recess being 
covered partially by the gap and partially by the inner 
channel wall, and wherein the wave barrier extends from 

20 an outer channel wall to the interior of the wave trap,
and the wave barrier extends along the longitudinal 
axis of the wave trap.

2. A wave choke system according to claim 1, wherein the
25 wave barrier is formed as a massive wall.

3 . A wave choke system according to claim 1 or claim 2,
wherein the wave barrier is formed as an I-shaped
profile rail.

30
4 . A wave choke system according to claim 3, wherein the

wave barrier and an outer channel wall are formed as a

11
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single-piece T-shaped profile rail.

5. A wave choke system according to claim 3 or 4, wherein 
the wave barrier, an outer channel wall, an outer

5 circumferential channel wall and an inner
circumferential channel wall are formed as a single 
piece E-shaped profile rail.

6. A wave choke system according to claim 1 or claim 2,
10 wherein the wave barrier is formed as a U-shaped

profile rail, wherein the arc of the U-shaped profile 
rail is arranged in the interior of the wave trap.

7. A wave choke system according to claim 6, wherein the
15 U-shaped wave barrier and the outer channel wall are

formed as a single-piece profile rail.

8. An oven door for a microwave oven, the oven door 
comprising at least one wave choke system according to

20 any one of the claims 1 to 7.

9. An oven door according to claim 8, further comprising 
at least one transparent panel forming the inner side 
of said oven door.

10. An oven door according to claim 9, wherein the wave
25

trap is arranged at the outer side of the transparent
panel, and at least an inner channel wall is attached
at the transparent panel.

30

11. A wave choke system according to claim 9 or claim 10
wherein the transparent panel is made of glass.

12
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12. A microwave oven, the microwave oven comprising at 
least one wave choke system according to any one of the 
claims 1 to 7 and/or at least one oven door according

5 to any one of the claims 8 to 10.

13. A wave choke system substantially as hereinbefore 
described with reference to the accompanying drawings 
or diagrams .

10

14. An oven door substantially as hereinbefore described
with reference to the accompanying drawings or
diagrams .

15 15. A microwave oven substantially as hereinbefore
described with reference to the accompanying drawings 
or diagrams .

13
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