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(54) METHOD FOR OPERATING AN INDUCTION HOB AND INDUCTION HOB

(67)  The invention relates to an induction hob com-
prising a glass or glass-ceramic element (2) and an in-
duction coil (3) in order to provide a heating zone (4) at
said glass or glass-ceramic element (2), wherein said
glass or glass-ceramic element (2) comprises at its lower
surface a conductive layer (5) or a group of conductive

FIG 1

layers, said conductive layer (5) or group of conductive
layers being made of an electrically conductive material,
wherein said glass or glass-ceramic element (2) com-
prises a concavely-shaped portion (2.1) or recess below
which said induction coil (3) is arranged.
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Description

[0001] The present invention relates generally to the
field of induction hobs.

BACKGROUND OF THE INVENTION

[0002] Induction hobs for preparing food are well
known in prior art. Induction hobs typically comprise at
least one induction coil placed below a glass or glass-
ceramic element in order to provide heat to a piece of
cookware.

[0003] Induction hobs are known which comprise
means for reducing electrical charging of the piece of
cookware placed above the glass or glass-ceramic ele-
ment.

[0004] German PatentApplication DE 102004 053963
A1 discloses an induction-heated stove. A glass-ceramic
plate of said stove comprises an electrically conductive
layer for reducing electrical charging of the piece of cook-
ware.

SUMMARY OF THE INVENTION

[0005] Itis an objective of the embodiments of the in-
vention to provide an induction hob for convexly-shaped
pieces of cookware comprising shielding capabilities for
reducing electrical charging of said piece of cookware.
The objective is solved by the features of the independent
claims. Preferred embodiments are given in the depend-
ent claims. If not explicitly indicated otherwise, embodi-
ments of the invention can be freely combined with each
other.

[0006] According to an aspect, the invention relates to
an induction hob. The induction hob comprises a glass
or glass-ceramic element and an induction coil in order
to provide a heating zone at said glass or glass-ceramic
element. Said glass or glass-ceramic element comprises
at its lower surface a conductive layer or a group of con-
ductive layers, said conductive layer or group of conduc-
tive layers being made of an electrically conductive ma-
terial. Said glass or glass-ceramic element comprises a
concavely-shaped portion or recess below which said
induction coil is arranged.

[0007] Said induction hob is advantageous because
said conductive layer provided at the lower side of the
glass or glass-ceramic element significantly reduces the
electrical charging of the piece of cookware which com-
prise a convex lower portion, in order to be received in
said concavely-shaped portion of said glass or glass-ce-
ramic element.

[0008] According to embodiments, said conductive
layer or group of conductive layers is directly arranged
at the lower surface of the glass or glass-ceramic ele-
ment. So, in other words, there is no gap between the
lower surface of the glass or glass-ceramic element and
the conductive layeror group of conductive layers. There-
by the shielding effect is significantly improved.
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[0009] According to embodiments, said conductive
layer or group of conductive layers comprise a central
portion which is not covered by said electrically conduc-
tive material. Thereby the coil temperature is reduced
during the cooking process.

[0010] According to embodiments, said group of con-
ductive layers comprises multiple conductive layer sec-
tions, said conductive layer sections being associated to
a single induction coil in order to provide an electromag-
netic shield to said induction coil. Adjacent conductive
layer sections may be at least partially separated by one
or more gaps at which no electrically conductive material
is provided. Thereby the coupling efficiency is enhanced
and the quantity of conductive material can be reduced.
[0011] According to embodiments, said conductive
layer comprises a ring-like shape. Said conductive ring-
shaped layer may be centred with respect to the induction
coil arranged below said conductive layer. Thereby, an
integrally formed conductive layer with high shielding ca-
pabilities is obtained.

[0012] According to embodiments, said group of con-
ductive layers comprises multiple conductive layer sec-
tions, wherein longitudinal axes of said conductive layer
sections are radially arranged with respect to a centre of
the induction coil associated with said group of conduc-
tive layers. Said sectioned conductive layer can be man-
ufactured with reduced technical effort.

[0013] According to embodiments, said group of con-
ductive layers comprises multiple concentrically ar-
ranged ring sections, wherein adjacent ring sections are
separated from each other by ring-shaped or ring section-
shaped areas which are not covered by said electrically
conductive material. Said segmented conductive layer
comprising multiple concentric rings provides effective
shielding capabilities.

[0014] According to embodiments, said conductive
layer or group of conductive layers is coupled to ground
potential or earth connection of the induction hob, spe-
cifically, to the chassis of the induction hob. Preferably,
the chassis provides a circular cut-out at its upper portion
in which said glass or glass-ceramic element is inserted.
Said conductive layer or group of conductive layers is
preferably coupled with ground by providing an electrical
connection between the conductive layer or group of con-
ductive layers and a portion of the chassis which is ar-
ranged in close proximity to said circular cut-out.
[0015] According to embodiments, said electric cou-
pling between said conductive layer or group of conduc-
tive layers and ground potential or earth connection of
the induction hob is performed by means of electrically
conductive brackets. Said brackets provide an electrical
coupling between the conductive layer or group of con-
ductive layers and a portion of the chassis which is ar-
ranged next to said circular cut-out in which said glass
or glass-ceramic element is inserted. Preferably, said
metallic brackets are also used for mechanically coupling
the glass or glass-ceramic element with the chassis.
[0016] According to embodiments, the group of con-
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ductive layers are coupled between each other by means
of bridging portions arranged at the lower surface of said
glass or glass-ceramic element and made of electrically
conductive material. By means of said bridging portions
it is possible to electrically couple multiple conductive
layer sections. Thereby, when coupling one conductive
layer section with ground, all conductive layer sections
are grounded via said bridging portions.

[0017] According to embodiments, said electrically
conductive material arranged at the lower surface of said
glass or glass-ceramic element is an electrically conduc-
tive painting. Said electrically conductive painting may
digitally printed (e.g. ink-jet printing), sprayed or sput-
tered to said lower surface.

[0018] According to embodiments, said electrically
conductive material comprises or contains graphite or
silver. According to other embodiments, any conductive
material can be used, forexample copper, aluminium etc.
[0019] According to embodiments, said conductive
layer or said group of conductive layers at least partially
extends at slanted side portions which laterally confine
said concavely-shaped portion or recess of said glass or
glass-ceramic element. More in detail, said conductive
layer or said group of conductive layers is provided at
side portions, which are in close proximity to the edge of
the cut-out of the chassis in which said glass or glass-
ceramic element is included. Thereby, an electrical cou-
pling between the conductive layer or said group of con-
ductive layers and the chassis can be obtained with re-
duced effort.

[0020] According to embodiments, said conductive
layer or said group of conductive layers is spatially as-
sociated to an area covered by said induction coil and
an outer edge of said conductive layer or said group of
conductive layers is adapted to the shape of the induction
coil and surrounds the outer edge of the inductive coil at
a certain radial distance. Such arrangement of said con-
ductive layer or said group of conductive layers achieves
a sufficient shielding effect with reduced technical effort.
[0021] According to a further aspect, the invention re-
lates to a method for reducing electrical charging of a
piece of cookware arranged at an induction hob. The
induction hob comprises a glass or glass-ceramic ele-
ment and an induction coil. A conductive layer or a group
of conductive layers is applied to a lower surface of said
glass or glass-ceramic element, said conductive layer or
group of conductive layers being made of an electrically
conductive material. Said electrical charging is reduced
by said conductive layer or a group of conductive layers
which is applied to a concavely-shaped section of said
glass or glass-ceramic element below which said induc-
tion coil is arranged.

[0022] The term "essentially" or "approximately" as
used in the invention means deviations from the exact
value by +/- 10%, preferably by +/- 5% and/or deviations
in the form of changes that are insignificant for the func-
tion.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The various aspects of the invention, including
its particular features and advantages, will be readily un-
derstood from the following detailed description and the
accompanying drawings, in which:

Fig. 1 shows an example block diagram of an induc-
tion hob;

Fig.2 shows a top view of a conductive layer com-
prising multiple conductive layer sections in
form of circle segments;

Fig. 3 shows a top view of a ring-shaped conductive
layer; and

Fig.4 shows a top view of a conductive layer com-

prising multiple conductive layer sections in
form of different-sized, concentric rings.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0024] The present invention will now be described
more fully with reference to the accompanying drawings,
in which example embodiments are shown. However,
this invention should not be construed as limited to the
embodiments set forth herein. Throughout the following
description similar reference numerals have been used
to denote similar elements, parts, items or features, when
applicable.

[0025] Fig. 1 discloses a schematic diagram of an in-
duction hob 1. The induction hob 1 comprises a chassis
1.1, in the following also referred to as housing. At the
upper side of the external chassis 1.1, a glass-ceramic
element 2 is provided in order to provide a heating zone
4. Below said glass-ceramic element 2, one or more in-
duction coils 3 are provided. The induction coil 3 is elec-
trically coupled with a power circuit 8 which provides high-
frequency electric power to the induction coil 3 in order
to provide heat at a piece of cookware 7. More in detail,
said power circuit 8 is adapted to provide electric power
to a resonant circuit in which the induction coil 3 is in-
cluded and which is electrically and/or magnetically cou-
pled with the cookware 7. In order to generate said elec-
tric power, the power circuit 8 comprises one or more
switching elements. Said switching elements may be, for
example, IGBTs and transistors of any constructive tech-
nology.

[0026] As shown in Fig. 1, in the area of the heating
zone 4, the glass-ceramic element 2 at least partially
comprises a concavely-shaped portion thereby forming
a recess which opens upwardly. Said recess is adapted
to receive a portion of a piece of cookware 7 which com-
prises a convexly-shaped lower portion. Said piece of
cookware 7 may be, forexample, a wok or a wok-like pan.
[0027] In order to obtain an effective induction heating
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effect, the shape of the induction coil 3 corresponds to
the shape of the glass-ceramic element 2. In other words,
also the induction coil 3 may comprise a concave shape
which is adapted to the concave shape of the glass-ce-
ramic element 2.

[0028] In order to avoid or reduce electrical charging
of the piece of cookware 7 during induction heating, the
glass-ceramic element 2 comprises an electrically con-
ductive layer 5. The term "conductive layer" may refer to
an integrally formed, contiguous layer or a group of con-
ductive layers which are separated from each other or
interconnected by bridging portions.

[0029] The electrically conductive layer 5 is arranged
at the lower surface 2.2 of the glass-ceramic element 2,
specifically, at the lower surface 2.2 of the concavely-
shaped portion 2.1 of the glass-ceramic element 2. More
in detail, the electrically conductive layer 5 is directly at-
tached to said lower surface 2.2 of the glass-ceramic
element 2.

[0030] The electrically conductive layer 5 comprises
an electrically conductive material. Said material may be
applied as a painting to said glass-ceramic element 2,
for example, by spraying, other printing techniques or
thermal transfer techniques. According to other embod-
iments, the electrically conductive material may be ap-
plied by a sputtering process or by adhering a metallic
foil to the glass-ceramic element 2.

[0031] In order to achieve a shielding effect, the elec-
trically conductive layer 5 is electrically coupled with
ground (earth potential). Said grounding may be
achieved by coupling the electrically conductive layer 5
to the ground wire or earth connection.

[0032] In the present embodiment, said electrical con-
nection between the electrically conductive layer 5 and
ground is achieved by means of brackets 6, specifically
electrically conductive brackets 6 (e.g. metallic brackets).
Said brackets 6 may be arranged between the glass-
ceramic element 2 and the chassis 1.1 of the induction
hob 1. More in detail, said brackets 6 may be arranged
at a lower side of the glass-ceramic element 2 and may
additionally provide a fixing of glass-ceramic element 2
at the chassis 1.1. Due to the coupling of the chassis 1.1
with ground, the electrically conductive layer 5 is con-
nected via said brackets 6 and said chassis 1.1 to ground.
However, it is worth mentioning that there are also other
possibilities for coupling the electrically conductive layer
5 with ground.

[0033] AsshowninFig. 1, the chassis 1.1 or a ground-
ed chassis portion surrounds the glass-ceramic element
2.Inthe presentembodiment, the glass-ceramic element
2 is included in a recess or cut-out provided in the upper
portion 1.1.1 ofthe chassis 1.1. More in detail, the chassis
1.1 may comprise an upper portion 1.1.1 which is not
integrally formed with the glass-ceramic element 2. For
example, said upper portion may be made of stainless
steel. Said upper portion 1.1.1 comprises a recess or cut-
out in which said glass-ceramic element 2 is received.
At least the lower section of the upper portion 1.1.1 may
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be electrically conductive and grounded in order to ena-
ble a grounding of the electrically conductive layer 5 via
said brackets 6.

[0034] The area, at which said electrically conductive
layer 5 is provided, is essentially limited to the area below
which the induction coil 3 is provided. More in detail, the
electrically conductive layer 5 at least partially overlaps
with the cross-sectional area of the induction coil 3 and
extends laterally beyond said cross-sectional area.
[0035] The electrically conductive layer 5 is spatially
associated with the cross-sectional area of the induction
coil 3. More in detail, said electrically conductive layer 5
comprises an outer edge 5.4, wherein said outer edge
5.4 is adapted to the cross-sectional shape of the induc-
tion coil 3 and said outer edge 5.4 at least partially sur-
rounds an outer edge of the induction coil 3 at a certain
radial distance r. Thereby awell-confined electrically con-
ductive layer 5 is provided which provides a sufficient
shield for the piece of cookware 7 and which can be man-
ufactured at reasonable costs.

[0036] As shown in Fig. 1, said electrically conductive
layer 5 is provided at one or more side portions 2.3 of
the glass-ceramic element 2, said side portions 2.3 may
be slanted with respect to the horizontal direction, re-
spectively, slanted with respect to the tangential direction
at the lowest section of the concavely-shaped portion
2.1. However, in other embodiments, no electrically con-
ductive layer 5 is provided at the central portion of the
glass-ceramic element 2 (which is the lowest portion of
the concavely-shaped portion 2.1). So, in other words,
the electrically conductive layer 5 may comprise at least
a gap in an area directly above the centre 3.1 of the in-
duction coil 3.

[0037] Fig. 2 to 4 show different configurations of said
electrically conductive layer 5. The outer edge of the in-
duction coil 3 is indicated in said figures by means of a
dashed circle.

[0038] In Fig. 3, the electrically conductive layer 5 is
integrally formed and comprises a ring-like shape with a
central gap.

[0039] The configurations in Fig. 2 and 4 comprise
groups of conductive layers, i.e. multiple conductive layer
sections 5.2 which are associated with a single induction
coil 3.

[0040] The embodiment according to Fig. 2 comprises
multiple conductive layer sections 5.2 comprising the
shape of circle segments. However, said conductive lay-
er sections 5.2 may also have another shape, for exam-
ple, a strip-like shape. The longitudinal axes of said con-
ductive layer sections 5.2 may be radially arranged with
respect to the centre 3.1 of the induction coil 3.

[0041] The conductive layer sections 5.2 according to
Fig. 4 comprise a ring-like shape and are arranged con-
centrically with respect to the centre 3.1 of the induction
coil 3. Due to the different radii of the ring-shaped con-
ductive layer sections 5.2, the conductive layer sections
5.2 are at least partially separated from each other by
gaps which also have a ring-like or ring-section-like
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shape.

[0042] As shown in Fig. 4, the conductive layer sec-
tions 5.2 can be coupled by bridging portions order to
electrically couple said conductive layer sections 5.2 with
each other. Thereby, by connecting one conductive layer
section 5.2 with ground, all other conductive layer sec-
tions 5.2 are grounded, too.

[0043] Itis worth mentioning that the design of the con-
ductive layer 5 or conductive layer sections 5.2 is not
limited to the shown embodiments. In contrary thereto,
a plurality of modifications may be possible which are
also covered by the invention as claimed.

[0044] The thickness and resistance of conductive lay-
er may be chosen according to the given requirements,
specifically based on the chosen conductive material.
[0045] Itshould be noted thatthe description and draw-
ings merely illustrate the principles of the proposed in-
vention. Those skilled in the art will be able to implement
various arrangements that, although not explicitly de-
scribed or shown herein, embody the principles of the
invention.

List of reference numerals

[0046]
1 induction hob
1.1 chassis / housing

1.1.1  upper portion
2 glass / glass-ceramic element

2.1 concavely-shaped portion / recess
2.2 lower surface

2.3 side portion

3 induction coil

3.1 centre of induction coil
4 heating zone

5 conductive layer

5.1 central portion

5.2 conductive layer section
53 bridging portion

54 outer edge

6 bracket

7 piece of cookware

8 power circuit

r radial distance

Claims

1. Induction hob comprising a glass or glass-ceramic
element (2) and an induction coil (3) in order to pro-
vide aheating zone (4) at said glass or glass-ceramic
element (2), wherein said glass or glass-ceramic el-
ement(2) comprises atits lower surface aconductive
layer (5) or a group of conductive layers, said con-
ductive layer (5) or group of conductive layers being
made of an electrically conductive material, wherein
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10.

said glass or glass-ceramic element (2) comprises
a concavely-shaped portion (2.1) or recess below
which said induction coil (3) is arranged.

Induction hob according to claim 1, wherein said con-
ductive layer (5) or group of conductive layers is di-
rectly arranged at the lower surface of the glass or
glass-ceramic element (2) .

Induction hob according to claim 1 or 2, wherein said
conductive layer (5) or group of conductive layers
comprise a central portion (5.1) which is not covered
by said electrically conductive material.

Induction hob according to anyone of the preceding
claims, wherein said group of conductive layers com-
prises multiple conductive layer sections (5.2), said
conductive layer sections (5.2) being associated to
an induction coil (3), specifically to a single induction
coil in order to provide an electromagnetic shield to
said induction coil (3).

Induction hob according to anyone of the claims 1
to 3, wherein said conductive layer (5) comprises a
ring-like shape.

Induction hob according to anyone of the claims 1
to 4, wherein said group of conductive layers com-
prises multiple conductive layer sections (5.2),
wherein longitudinal axes of said conductive layer
sections (5.2) are radially arranged with respect to
a centre (3.1) of the induction coil (3) associated with
said group of conductive layers.

Induction hob according to anyone of the claims 1
to 4, wherein said group of conductive layers com-
prises multiple concentrically arranged ring sections,
wherein adjacent ring sections are separated from
each other by ring-shaped or ring section-shaped
areas which are not covered by said electrically con-
ductive material.

Induction hob according to anyone of the preceding
claims, wherein said conductive layer (5) or group
of conductive layers is coupled to ground potential
of the induction hob (1), specifically to the chassis
(1.1) of the induction hob (1).

Induction hob according to claim 8, wherein said
electric coupling between said conductive layer (5)
or group of conductive layers and ground potential
of the induction hob (1) is performed by means of
electrically conductive brackets (6) .

Induction hob according to anyone of the preceding
claims, wherein the group of conductive layers are
coupled between each other by means of bridging
portions (5.3) arranged at the lower surface (2.2) of
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said glass or glass-ceramic element (2) and made
of electrically conductive material.

Induction hob according to anyone of the preceding
claims, wherein said electrically conductive material
arranged at the lower surface (2.2) of said glass or
glass-ceramic element (2) is an electrically conduc-
tive painting.

Induction hob according to anyone of the preceding
claims, wherein said electrically conductive material
comprises or contains graphite, silver or copper.

Induction hob according to anyone of the preceding
claims, wherein said conductive layer (5) or said
group of conductive layer at least partially extends
at slanted side portions (2.3) which laterally confine
said concavely-shaped portion (2.1) or recess of said
glass or glass-ceramic element (2).

Induction hob according to anyone of the preceding
claims, wherein said conductive layer (5) or said
group of conductive layers is spatially associated to
an area covered by said induction coil (3) and an
outer edge (5.4) of said conductive layer (5) or said
group of conductive layers is adapted to the shape
of the induction coil (3) and surrounds the outer edge
ofthe inductive coil (3) ata certain radial distance (r) .

Method for reducing electrical charging of a piece of
cookware (7) arranged at an induction hob (1), the
induction hob (1) comprising a glass or glass-ceram-
ic element (2) and an induction coil (3), wherein a
conductive layer (5) or a group of conductive layers
is applied to a lower surface (2.2) of said glass or
glass-ceramic element (2), said conductive layer (5)
or group of conductive layers being made of an elec-
trically conductive material, wherein said electrical
charging is reduced by said conductive layer (5) or
a group of conductive layers which is applied to a
concavely-shaped section (5.2) of said glass or
glass-ceramic element (2) below which said induc-
tion coil (3) is arranged.
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