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(54) HOUSEHOLD APPLIANCE WITH A MICROWAVE GENERATOR

(57) The invention relates to a household appliance
(1) with a microwave generator (9) for generating micro-
waves (10) to be introduced into a cooking chamber (3)
of the household appliance (1). The household appliance

(1) comprises food dispensing means (12) with an outlet
portion (13), wherein the outlet portion (13) is arranged
within the cooking chamber (3).
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Description

[0001] The invention relates to a household appliance
with a microwave generator for generating microwaves
to be introduced into a cooking chamber of the household
appliance.
[0002] Household appliances with microwave genera-
tors such as microwave ovens are a well-known technol-
ogy for cooking. Further, there are different technologies
for food processing, which are intended to help a user to
prepare food more easily and to achieve new possibilities
in food preparations, such as food processors. For ex-
ample the food processors can be configured as small
appliances which make it possible to cut, slice, grind or
mix food. There are also food processors which make it
possible to cook the food. Such appliances are therefore
useful in order to prepare different recipes.
[0003] Another technology with a completely different
approach is 3D food printing. In general, 3D printing, i.e.
three-dimensional printing, is a technology developed for
manufacturing objects or pieces from successive layers
of material. However, 3D printing becomes to be used in
food applications also, in order to achieve shapes or
structures which a food processor cannot prepare.
[0004] If the food processing technology and the 3D
food printing technology are compared with each other,
there are disadvantages associated with each one of
these technologies. A food processor which is able to
also able to cook food can be utilized for different recipes.
However, the cooked food is provided without any special
shape and in an homogenous way. In other words, the
prepared dish has the same texture, the same composi-
tion and the same properties throughout its entirety.
[0005] On the other hand, a 3D food printer can deposit
different ingredients in different parts of a dish. It is there-
fore possible to create different properties in the same
dish. However, the food which has been deposited on a
baking tray or the like by the food printer needs then to
be cooked in the majority of cases. This makes the prep-
aration of cooked food together with the utilization of a
3D food printer rather laborious.
[0006] It is therefore an object of the present invention
to provide an improved household appliance of the ini-
tially mentioned kind.
[0007] This object is solved by a household appliances
having the features of claim 1. Advantageous configura-
tions with convenient further developments of the inven-
tion are specified in the dependent claims.
[0008] The household appliance according to the in-
vention has a microwave generator. The microwave gen-
erator is configured to generate microwaves to be intro-
duced into a cooking chamber of the household appli-
ance. The household appliance further comprises food
dispensing means with an outlet portion. Herein, the out-
let portion is arranged within the cooking chamber. In this
way the household appliance allows food to be intro-
duced into the cooking chamber through the outlet por-
tion of the food dispensing means. This food, which is

deposited within the cooking chamber can be cooked by
the microwaves generated by the microwave generator
of the household appliance. Therefore, two functions are
combined in the household appliance. The deposition of
food within the cooking chamber and the cooking of the
food by the microwaves. Thus, an improved household
appliance is provided.
[0009] Preferably, the outlet portion comprises a tube
which is configured to reflect microwaves. This advanta-
geous configuration is based on the finding that micro-
waves can affect the food inside the tube, before the food
leaves the tube, if microwaves can penetrate into the
tube. For example, the food traveling through the tube
as a viscous material can be warmed by the microwaves,
if the microwaves are not reflected by the tube. And the
food or components of the food can harden as a conse-
quence of being warmed. This applies for example to
food or components such as eggs, dough or the like.
However, it is difficult to make such hardened food pass
through the tube and therefore to introduce the food into
the cooking chamber.
[0010] If the tube is configured to reflect the micro-
waves, the tube prevents the food inside the tube from
being warmed. Thus, the food can easily travel through
the tube into the cooking chamber. Preventing the food
inside the tube to be cooked or warmed by the micro-
waves prevents the rheological properties of the food to
be modified in a way which makes it more difficult to de-
posit the food as desired within the cooking chamber.
[0011] In addition, one objective of the household ap-
pliance is to cook only the food which has been deposited
in the cooking chamber through the outlet portion of the
food dispensing means. However, it is very difficult to
focus the microwaves provided by the microwave gen-
erator on a specific area of the cooking chamber. Such
focusing of the microwaves to specific areas or portions
does however not need to be implemented, if the tube is
configured to reflect the microwaves. This allows to im-
plement current microwave technology and simplifies the
printing and cooking of food by means of the household
appliance.
[0012] The tube body can be made from a metal, in
particular from aluminium, steel or stainless steel, in or-
der to reflect the microwaves.
[0013] Preferably however, the tube has a tube body
with a metallic coating, wherein the metallic coating is
configured to reflect the microwaves. With such a con-
figuration the tube body can be made from an inexpen-
sive material. Therefore the tube can be replaced at par-
ticularly low cost. This is based on the finding, that even
though preventing food from hardening within the tube
can be achieved by reflecting the microwaves, the for-
mation of food residues in the area of the outlet portion
cannot be completely inhibited. Further, cleaning the tube
may seem rather time consuming for a user of the house-
hold appliance. It is therefore advantageous, if the tube
having the tube body with the metallic coating can be
changed readily.
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[0014] Preferably, the metallic coating is provided on
an outside of the tube body. This effectively prevents the
microwaves from entering into the material of the tube
body. Thus, the tube body cannot absorb the microwaves
and cannot be heated by the microwaves. Consequently,
a transmission of heat to the food passing through the
outlet portion can particularly well be avoided, if the me-
tallic coating is provided on the outside of the tube body.
[0015] Preferably, the tube body is made of plastic. A
tube with such a tube body can be provided particularly
easily and at low cost. Further, the tube can be readily
provided with a desired shape such as the shape of a
nozzle, if the tube body is made from plastic.
[0016] Preferably, the metallic coating is made from
steel and/or aluminium. Such metallic materials are ad-
vantageous with respect to the aesthetics of the outlet
portion and with regard to food safety. This is due to the
fact that these materials are usually accepted by regula-
tions or laws dealing with food safety and can therefore
be utilized for components which get in contact with food.
This is in particular valid, if the metallic coating is made
from stainless steel.
[0017] Preferably, the tube has a coating on an inner
surface of a tube body, wherein the inner surface is con-
figured to be in contact with the food. Herein, the coating
has bactericidal properties. Therefore bacteria can be
prevented from growing within the tube. This contributes
to a particularly hygienic configuration of the food dis-
pensing means.
[0018] The coating with the bactericidal properties can
comprise silver and/or copper and/or zinc. Further, the
coating with bactericidal properties can comprise at least
one oxide of silver and/or copper and/or zinc. Such ma-
terials can be readily applied to the inner surface of the
tube body and are a very efficient in providing the bac-
tericidal properties.
[0019] In particular, a physical vapor deposition (PVD)
technique can be utilized to provide the metallic coating
on the tube body to reflect the microwaves and/or to pro-
vide the coating acting as bactericide on the inner surface
of the tube body. The PVD technology is a very good
option as it allows to deposit a uniform layer, in particular
metallic layer, on almost every substrate. Further, by uti-
lizing a PVD technology the coating is only a few atoms
thick. Consequently the consumption of material is par-
ticularly low. The PVD technology also allows to include
functional materials such as silver as the bactericide layer
or coating on the inner surface of the tube body.
[0020] Preferably, a carrier is arranged within the cook-
ing chamber. Herein, the household appliance comprises
means for moving the outlet portion relative to the carrier.
This allows to deposit the food passing through the outlet
portion at a number of desired locations on the carrier or
on a plate or the like which can be placed on the carrier.
This allows for a particularly good flexibility in depositing
different ingredients of a dish within the cooking chamber.
Also, desired shapes and structures of the food to be
cooked within the cooking chamber by means of the mi-

crowaves can be readily obtained. Thus, the 3D food
printing technique can be particularly well implemented
in the household appliance.
[0021] The outlet portion can be configured to be
moved along a first axis, and the carrier can be configured
to be moved along a second axis, wherein the second
axis forms an angle with the first axis. Thus, the move-
ment of the carrier relative to the outlet portion and/or the
movement of the outlet portion relative to the carrier can
be achieved in a very simple manner. The angle can in
be particular a right angle.
[0022] Alternatively or additionally, the outlet portion
and/or the carrier can be configured to be moved along
a first axis and a along second axis, wherein the first axis
forms an angle with the second axis. The angle can in
be particular a right angle. If only the outlet portion is
configured to move along the first axis and along the sec-
ond axis, the space requirements within the household
appliance for a mechanism or system effecting the move-
ment are particularly low.
[0023] Preferably, the household appliance comprises
means for varying a height of the carrier within the cook-
ing chamber. With such a configuration, a particularly
high flexibility in creating different shapes of the food in-
troduced into the cooking chamber through the outlet por-
tion can be achieved.
[0024] Preferably, the household appliance comprises
a food processing device configured to provide food to
be dispensed by the food dispensing means as a viscous
material. Herein, the food processing device comprises
the food dispensing means. In this configuration the prep-
aration of the food to be introduced into the cooking
chamber through the outlet portion of the food dispensing
means such as cutting, slicing, grinding, mixing and/or
the like of the food can be readily accomplished by the
household appliance. This enhances the efficiency of the
household appliance with respect to food preparation.
[0025] Preferably, the household appliance comprises
at least one heating element for heating the food within
the cooking chamber. By including the at least one heat-
ing element into the household appliance, different tex-
tures of the food to be prepared within the cooking cham-
ber in different areas of the food can be readily obtained.
For example, the food can be crunchy outside and soft
inside by applying heat to the outside by means of the at
least one heating element. The heating element can com-
prise a heat source such as a heating coil, in particular
together with means for conveying the heat into the cook-
ing chamber such as a blower. Alternatively or addition-
ally an infrared heat source can be provided as the at
least one heating element.
[0026] The features and feature combinations men-
tioned above in the description as well as the features
and feature combinations mentioned below in the de-
scription of figures and/or shown in the figures alone are
usable not only in the respectively specified combination,
but also in other combinations or alone, without departing
from the scope of the invention. Thus, implementations
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are also to be considered as encompassed and disclosed
by the invention, which are not explicitly shown in the
figures or explained, but arise from and can be generated
by separated feature combinations from the explained
implementations.
Therefore also embodiments and feature combinations
shall be considered as disclosed, which do not have all
the features of an originally formulated independent
claim. Moreover, implementations and feature combina-
tions are to be considered as disclosed, in particular by
the implementations set out above, which extend beyond
or deviate from the feature combinations set out in the
relations of the claims.
[0027] Further advantages, features and details of the
invention are apparent from the claims, the following de-
scription of preferred embodiments as well as based on
the drawings in which features having analogous func-
tions are designated with the same reference signs.
Therein show:

Fig. 1 schematically and in a perspective view a mi-
crowave oven;

Fig. 2 schematically a section view of the microwave
oven according to fig. 1;

Fig. 3 a nozzle of a food processing device of the mi-
crowave oven according to fig. 1, wherein a
coating for microwave reflection and a coating
with bactericidal properties are provided on the
nozzle; and

Fig. 4 a section view along a line IV - IV in fig. 3.

[0028] The indications "upper", "lower", "top", "front",
"bottom", "floor", "horizontal", "vertical", "depth direction",
"width direction", "height direction" and the like refer to
the positions and orientations of the household appliance
in its intended use position with respect to an observer
located in front of the household appliance and regarding
towards the household appliance.
[0029] Fig. 1 shows a household appliance 1, which is
configured as a microwave oven. The household appli-
ance 1 comprises a housing 2 in which components of
the household appliance 1 are arranged. The compo-
nents are very schematically shown in fig. 2. A cooking
chamber 3 is provided within the household appliance 1.
The cooking chamber 3 can be closed to its front side by
means of a door 4. The door 4 is shown partially opened
in fig. 1. The door 4 can in particular be opened and closed
by pivoting the door 4 about a pivot axis extending in a
height direction y of the household appliance 1. In vari-
ants of the household appliance 1 the door 4 can also be
opened and closed by pivoting the door 4 about a pivot
axis extending in a width direction x of the household
appliance.
[0030] Fig. 1 further shows schematically and by way
of an example an operation module 5 of the household

appliance 1, which can in particular comprise a display
6 and one or more control elements 7 which are not spec-
ified in greater detail.
[0031] As can be seen from fig. 2, above a ceiling or
top wall 8 of the cooking chamber 3 a microwave gener-
ator 9 is arranged such as a magnetron. In variants of
the household appliance 1 the microwave generator 9
can be arranged at another location. In operation of the
household appliance 1 the microwave generator 9 gen-
erates microwaves 10 which are schematically repre-
sented in fig. 2. The microwaves 10 are introduced into
the cooking chamber 3, if the microwave generator 9 is
turned on.
[0032] The household appliance 1 further comprises a
food printer which is configured for 3D printing of food
within the cooking chamber 3. To these ends the house-
hold appliance 1 comprises a food processing device 11
with food dispensing means 12. The food dispensing
means 12 comprise an outlet portion which can in par-
ticular be formed as a nozzle 13. Food which has been
processed by an equipment for cutting, slicing, grinding
and/or mixing food can be introduced into the cooking
chamber 3 through the nozzle 13. The food processing
device 11 preferably comprises a pump or the like for
conveying the processed food to the nozzle 13. The noz-
zle 13 and the food dispensing means 12 can be part of
an extruder of the food processing device 11.
[0033] Means 14 for moving the nozzle 13 relative to
a carrier 15 or bed which is arranged within the cooking
chamber 3 are very schematically represented in fig. 2.
The means 14 can in particular be arranged within a top
portion of the household appliance 1, for example above
the top wall 8. The means 14 can provide different ways
for achieving a movement of the outlet portion or nozzle
13 relative to the carrier 15. For example the nozzle 13
can be moved along a first axis extending in the width
direction x and along a second axis extending in a depth
direction z of the household appliance 1. In this case the
carrier 15 or bed can be static.
[0034] However, the means 14 can also provide for
moving the nozzle 13 only along one axis, for example
an axis extending in the depth direction z or in the width
direction x of the cooking chamber 3. In this case the
carrier 15 or bed can move along the second axis which
can in particular form a right angle with the first axis.
Further, the household appliance 1 preferably comprises
means for varying a height 16 of the carrier 15 within the
cooking chamber 3. For example a screw 17 about which
the carrier 15 can turn can be utilized to adjust the position
of the carrier 15 in the height direction y of the household
appliance 1.
[0035] The household appliance 1 allows to print food,
for example on a plate arranged on the carrier 15 by
moving the nozzle 13 subsequently to different positions
of the carrier 15 or rather above the carrier 15. The food
passing through the nozzle 13 enters the cooking cham-
ber 3 and is at the same time cooked by the microwaves
10 which are introduced into the cooking chamber 3. To
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achieve this, the food printer comprising the nozzle 13
can extrude the food as a viscous material such as a
liquid or pasty material.
[0036] However, the microwaves 10 which are present
in the cooking chamber 3 could affect the food inside the
nozzle 13. For example pasty material or viscous material
within the nozzle 13 can harden, if it is cooked by the
microwaves 10. This is in particular the case for viscous
food material containing eggs such as dough or the like.
But it is difficult for the food printer to extrude food as
solid material. Therefore, if such pasty or viscous food
material hardens within the nozzle 13, the food cannot
readily be extruded through the nozzle 13.
[0037] In order to prevent the microwaves 10 from af-
fecting food inside the nozzle 13 the nozzle 13 is coated
with a thin metallic layer or coating 18 (see fig. 3). Fig. 3
shows the process of depositing the coating 18 on an
outside 19 of a tube body 20 of the nozzle 13. The rep-
resentation on the left in fig. 3 shows the original nozzle
13 with the tube body 20 before the application of the
metallic coating 18. The representation in the middle of
fig. 3 shows the nozzle 13 with the metallic coating 18
on the outside 19 of the tube body 20. This metallic layer
or coating 18 reflects the microwaves 10. Consequently,
the food inside the nozzle 13 does not warm up, even
though the microwaves 10 are present within the cooking
chamber 3.
[0038] For coating the tube body 20, which can in par-
ticular be made from plastic, a physical vapor deposition
(PVD) technique can be utilized. This leads to the forma-
tion of a very thin layer or coating 18 on the outside 19
of the tube body 20. For example steel, in particular stain-
less steel, and/or aluminium can be utilized as the me-
tallic coating 18, preferably deposited by physical vapor
deposition.
[0039] The tube body 20 of the nozzle 13 further com-
prises an inner surface 21. The representation in the mid-
dle of fig. 3 shows the nozzle 13 before this inner surface
21 of the tube body 20 has been provided with a further
coating 22. The nozzle 13 with the further coating 22 on
the inner surface 21 is shown in the representation on
the right in fig. 3.
[0040] The further coating 22 preferably has bacteri-
cidal properties. As the further coating 22 for example
silver, copper, zinc and their oxides can be utilized. The
representation on the right in fig. 3 shows the nozzle 13,
wherein the outside 19 of the tube body 20 is coated with
the metallic coating 18, and the inner surface 21 is coated
with the further coating 22 which acts as a bactericide.
For example, silver as bactericide can be applied by
physical vapor deposition to be prevent bacteria from
growing inside the nozzle 13.
[0041] The representation of the nozzle 13 in fig. 3 is
only schematic. Preferably all parts of the food dispens-
ing means 12, which are arranged within the cooking
chamber 3 are coated on the outside 19 with the metallic
coating 18 for reflecting the microwaves 10.
[0042] As can be seen from fig. 2, the household ap-

pliance 1 can further comprise a heating element 23 to
provide a source for convective heat and/or infrared ra-
diation. By means of such a heating element 23 the food
which is cooked inside the cooking chamber 3 by means
of the microwaves 10 can also be provided with a desired
texture such as a crunchy outside and a soft texture in-
side.
[0043] With the tube body 20 being made form plastic
the nozzle 13 can be provided as a particularly cheap
component. Further, the nozzle 13 is preferably detach-
ably arranged at the food dispensing means 12. This
makes it possible to change the nozzle 13 after a certain
number of cycles during which food has been printed and
cooked within the cooking chamber 3. Thus the degra-
dation of the material due to an incorrect cleaning process
can be avoided.
[0044] Fig. 4 shows a section view of the nozzle 13.
Accordingly, the metallic coating 18 reflects the micro-
waves 10 before they can pass through the tube body
20. It is therefore avoided that the tube body 20 absorbs
the microwaves 10 and gets heated. However, if the fur-
ther coating 22 is made from a metallic material which
has preferably bactericidal properties, even such a layer
can prevent the microwaves 10 from entering a cavity 24
of the nozzle 13. Through this cavity 24 the processed
food passes before leaving the nozzle 13.
[0045] As nozzles 13 made from plastic material al-
ready exist, it is particularly easy to provide the nozzle
13 shown in fig. 3 and fig. 4. It is sufficient to provide the
coatings 18, 22 on the outside 19 and the inner surface
21 of the tube body 20, respectively.
[0046] One specific advantage of the household appli-
ance 1 with the coated nozzle 13 is that the food inside
the nozzle 13 is prevented from being warmed by the
microwaves 10. If the nozzle 13 was warmed by the mi-
crowaves 10, food within the cavity 24 could be cooked
and therefore the rheological properties of the food could
be modified in a way to make it difficult to deposit the
food leaving the nozzle 13 as desired within the cooking
chamber 3. Further, the bactericide coating 22 prevents
bacteria from growing inside the nozzle 13. This improves
the hygiene and the performance of the household ap-
pliance 1.

List of Reference Signs

[0047]

1 household appliance
2 housing
3 cooking chamber
4 door
5 operation module
6 display
7 control element
8 top wall
9 microwave generator
10 microwaves
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11 food processing device
12 food dispensing means
13 nozzle
14 means
15 carrier
16 height
17 screw
18 coating
19 outside
20 tube body
21 inner surface
22 coating
23 heating element
24 cavity

Claims

1. Household appliance (1) with a microwave generator
(9) for generating microwaves (10) to be introduced
into a cooking chamber (3) of the household appli-
ance (1), characterized in that the household ap-
pliance (1) comprises food dispensing means (12)
with an outlet portion (13), wherein the outlet portion
(13) is arranged within the cooking chamber (3).

2. Household appliance (1) according to claim 1, char-
acterized in that the outlet portion (13) comprises
a tube which is configured to reflect microwaves (10).

3. Household appliance (1) according to claim 2, char-
acterized in that the tube has a tube body (20) with
a metallic coating (18), wherein the metallic coating
(18) is configured to reflect the microwaves (10).

4. Household appliance (1) according to claim 3, char-
acterized in that the metallic coating (18) is provided
on an outside (19) of the tube body (20) which is in
particular made of plastic.

5. Household appliance (1) according to claim 3 or 4,
characterized in that the metallic coating (18) is
made from steel, in particular stainless steel, and/or
aluminium.

6. Household appliance (1) according to any one of
claims 2 to 5, characterized in that the tube has a
coating (22) on an inner surface (21) of a tube body
(20), wherein the inner surface (21) is configured to
be in contact with the food, and wherein the coating
(22) has bactericidal properties.

7. Household appliance (1) according to claim 6, char-
acterized in that the coating (22) with the bacteri-
cidal properties comprises silver and/or copper
and/or zinc and/or at least one oxide of silver and/or
copper and/or zinc.

8. Household appliance (1) according to any one of
claims 1 to 7, characterized in that a carrier (15) is
arranged within the cooking chamber (3), wherein
the household appliance (1) comprises means (14)
for moving the outlet portion (13) relative to the car-
rier (15).

9. Household appliance (1) according to claim 8, char-
acterized in that the outlet portion (13) is configured
to move along a first axis (x) and the carrier (15) is
configured to move along a second axis (z) and/or
the outlet portion (13) and/or the carrier (15) is con-
figured to move along a first axis (x) and along a
second axis (z), wherein the second axis (z) forms
an angle with the first axis (x).

10. Household appliance (1) according to claim 8 or 9,
characterized by means for varying a height (16)
of the carrier (15) within the cooking chamber (3).

11. Household appliance (1) according to any one of
claims 1 to 10, characterized in that the household
appliance (1) comprises a food processing (11) de-
vice configured to provide the food to be dispensed
by the food dispensing (12) means as a viscous ma-
terial, wherein the food processing (11) device com-
prises the food dispensing means (12).

12. Household appliance (1) according to any one of
claims 1 to 11, characterized in that the household
appliance (1) comprises at least one heating element
(23) for heating the food within the cooking chamber
(3).
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