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unit (12) fixed to the cooktop plate (10) by means of a
retaining element (7); and at least one metal connection
element (2) providing fixation of the retaining element (7)
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nection opening (110). In order to provide grounding of
the electrical heating unit (12), the cooktop plate (10) of
the cooking device (1) is characterized by comprising at
least one embossed form (111) defined at the periphery
of the connection opening (110) so as to correspond to
at least one cutting edge (201) of the connection element
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Description

[0001] The present invention relates to formation of a
grounding line between a cooktop plate having insulation
coating thereon and an electrical unithaving noinsulation
layer thereon, during assembly of the cooktop plate.
[0002] A radiant or a non-radiant electrical heater
group shall be grounded from a section thereof connect-
ed to a cooktop plate. For the grounding process, a me-
chanical and electrical connection is needed between
the two pieces. During the assembly, a connection ele-
ment having conductive structure like a bolt, and addi-
tional connection elements are utilized. However, if there
is an insulation coating on one of the pieces, said insu-
lation layer shall be stripped slightly.

[0003] In the present art, a device, where electrical
grounding elements are utilized, can be seenin the patent
publication GB2154079A. In said embodiment, a ground-
ing connection is described which is provided between
an electrical element and a cable termination. A screw
threaded cable termination deforms a grounding plate.
[0004] In the patent publication DE102005010044, a
grounding embodiment provided on a cooking device can
be seen. A grounding embodiment is presented for an
electrical device, particularly for a cooking device. The
cooking device has a metal outer layer and within this, it
has a thicker metal insert that has a threaded hole. The
outer layer is electrically grounded and good contact with
the innerregionis provided by a screw that has a serrated
surface.

[0005] The object of the presentinvention is to provide
grounding of the electricity, provided on an electrical
heating unit of the cooktop plate of the cooking device,
through the cooktop plate, and realizing said grounding
process in the shortest time possible and with the mini-
mum number of process steps.

[0006] In order to realize said object and the objects
which are to be deducted from the detailed description
below, the present invention is a cooking device com-
prising a cooktop plate made of metal material and having
an insulation layer; an electrical heating unit fixed to the
cooktop plate by means of a retaining element; and at
least one metal connection element providing fixation of
the retaining element to a frame of the cooktop plate
through a connection opening. In order to provide
grounding of the electrical heating unit, the cooktop plate
comprises at least one embossed form defined at the
periphery of the connection opening so as to correspond
to at least one cutting edge of the connection element.
Thus, the electricity, provided on the electrical heating
unit, is grounded through the cooktop plate, and this can
be realized in the shortest time possible and with the
minimum number of process steps. For an effective ex-
posure process, three embossed forms are created.
[0007] In aprobable embodiment of the presentinven-
tion, the embossed form is in the form of an elevation
formed by a metal layer forming the frame and by an
insulation layer which covers atleast one side ofthe metal
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layer. Thus, as will be described in the method step given
below, as the embossed form is stripped, the metal layer
is accessed.

[0008] Inaprobable embodiment of the presentinven-
tion, the embossed form comprises a retaining surface
so as to correspond to the cutting edge of the connection
element, and a stripping surface which at least partially
encircles the retaining surface. Thus, first of all, the re-
taining surface ofthe embossed form contacts the cutting
edge, and the retaining surface retains the cutting edge,
and it begins to become exposed. Afterwards, the strip-
ping surface is exposed and the metal layer is accessed.
[0009] Inaprobable embodiment of the presentinven-
tion, the connection elementis positioned so as to contact
the retaining element made of metal material and the
metal layer of the frame. Thus, the electrical transmis-
sion, which is needed for grounding, is provided through
the connection element.

[0010] Inaprobable embodiment of the presentinven-
tion, the connection element is a screw. Thus, an ele-
ment, which is metal and conductive and which provides
fixation, is used. The screw is easy to assemble and fix
since it comprises threads thereon.

[0011] Inaprobable embodiment of the presentinven-
tion, the retaining element comprises a retaining section
which is bendable so as to absorb the forces applied on
the electrical heating unit. Thus, the electrical heating
unit is not damaged during vibrations.

[0012] Inaprobable embodiment of the presentinven-
tion, the retaining element comprises a threaded housing
through which the connection element passes and
whereto the connection element is fixed. Thus, the con-
nection element, which is in screw form, is fixed so as
not to be accidentally removed back.

[0013] Inaprobable embodiment of the presentinven-
tion, the threaded housing of the retaining element is
formed on the fixation section so as to be angled with
respect to the fixation section. Thus, the accidental re-
moval of the connection element is prevented.

[0014] The present invention relates to a method for
formation of a grounding line between an electrical heat-
ing unit and a cooktop plate made of metal material and
having an insulation layer thereon and having a retaining
element fixing said electrical heating unit to a frame of
the cooktop plate, during assembly of the cooktop plate.
The subject matter method comprises the method steps
of fixing the retaining element to a connection opening
of the frame by means of a metal connection element;
and bringing the connection element into contact with a
conductive layer by means of stripping an insulation lay-
er, provided on an embossed form of the cooktop plate,
by a cutting edge of the connection element during the
assembly of the connection element in order to provide
an electrical transmission line realizing grounding. Thus,
during the assembly of the cooktop plate, a grounding
line is provided on the cooktop plate of an electrical heat-
ing unit fixed to the cooktop plate during assembly of the
cooktop plate.
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Figure 1 is a top perspective view of a frame of a
cooktop plate of a cooking device.

is a frontal perspective view of a cooking
device.

is taken from Figure 1, and it is a zoomed
view of the section to which a retaining el-
ement is connected.

is taken from Detail A, and it is a zoomed
view of a subject matter connection open-
ing.

is the view of the layers forming the frame
of the cooktop plate.

is the view of the assembled form of the
retaining element and of the connection el-
ement to the cooktop plate when the cook-
top plate is frontally viewed.

is the view of the assembled form of the
retaining element and of the connection el-
ement to the cooktop plate in a reversed
position of the cooktop plate.

is the view of a metal layer forming the cook-
top plate or the frame thereof and a mold
and a punching unit forming the subject
matter connection openings provided on
said metal layer.

is a lateral perspective view of the retaining
element.

is a lateral two dimensional view of the re-
taining element.

is a top two dimensional view of the retain-
ing element.

is the lateral view of the connection ele-
ment.

is the view where a cutting edge of the con-
nection element can be seen when the con-
nection element is viewed from the bottom.
is the bottom view of a washer.

is a lateral two dimensional view of a wash-
er.

Figure 2

Detail A

Detail B

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7a
Figure 7b
Figure 7c
Figure 8a

Figure 8b

Figure 9a
Figure 9b

[0015] The present invention relates to grounding
method of a cooktop plate (10) having an electrical heat-
ing unit (12), and relates to a cooking device (1) having
said cooktop plate (10).

[0016] Figure 1 is a top perspective view of a frame
(11) of a cooktop plate (10) of the cooking device (1).
The frame (11) of the cooktop plate (10) is made of a
metal material. The electrical heating unit (12) is fixed to
the frame (11) by means of connection elements (2) and
the frame (11) carries the electrical heating unit (12). A
grounding terminal (8) is assembled to a connection
opening (110) provided on the frame (11), and a ground-
ing cable (9) is connected to the grounding terminal (8).
A ceramic glass panel (notillustrated in the figure) is fixed
onto the frame (11) of the cooktop plate (10). Foodstuffs
are cooked in pans placed on the ceramic glass panel.
The cooktop plate (10) or the frame (11) made of metal
material are covered with insulation material.
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[0017] Figure 2 is a frontal perspective view of a cook-
ing device (1). The cooking device (1) is preferably
formed by a cooktop and a cooking chamber (13). In an
alternative embodiment of the present invention, the
cooking device (1) may only be a cooktop. The cooktop
may be a gas cooktop or an electrical cooktop. In case
the cooktop is a gas cooktop, there is one or more than
one burners (15) on the cooktop plate (10). The electronic
or thermal control of the cooktop is realized through plu-
ralities of buttons (14) positioned on the cooking device
(1).

[0018] Detail A is taken from Figure 1, and it is a
zoomed view of the section to which a retaining element
(7) is connected. The retaining element (7) is fixed to the
frame (11) with the help of a connection element (2), and
it carries the electrical heating unit (12). Pluralities of re-
taining elements (7) are fixed through the frame (11). The
retaining elements (7) bend as a result of any force acting
on the cooktop plate (10), and they absorb the force, and
they prevent damaging of the electrical heating unit or
units (12). The bending movement is provided by means
of the form of a retaining section (70) of the retaining
element (7), which is defined at a specific slope with re-
spect to a fixation section (71).

[0019] DetailBistakenfromDetail A, anditisazoomed
view of a subject matter connection opening (110). Plu-
ralities of connection openings (110) are formed on the
cooktop plate (10) or on the frame (11) of the cooktop
plate (10). During formation of the connection opening
(110), on the cooktop plate (10) or on the frame (11) of
the cooktop plate (10), one or more than one embossed
form (111) is formed on a periphery of the connection
opening (110). Preferably three embossed forms (111)
are positioned side by side at a specific angle with respect
to each other. The embossed form (111) comprises a
planar retaining surface (1111), and a stripping surface
(1112) which makes a slope from the retaining surface
(1111) and which partially encircles the periphery of the
retaining surface (1111). The embossed form(s) (111)
is/are formed on a metal layer (4) by means of female
and male molds (5) or a female mold (5) and by means
of a male punching unit (6) corresponding thereto (Figure
6). Said metal layer (4) will form the cooktop plate (10)
or the frame (11).

[0020] Figure 3 is the view of the layers forming the
cooktop plate (11) or the frame (11) of the cooktop plate
(11). During production steps, since the metal layer (4)
is covered by an insulation paint or an insulation material,
an insulation layer (41) is observed in the middle section
and an insulation layer (40) is observed in the upper
and/or lower section thereof.

[0021] Figure 4 is the view of the assembled form of
the retaining element (7) and of the connection element
(2) to the cooktop plate (10) when the cooktop plate (10)
is frontally viewed. Figure 5 is the view where the retain-
ing element (7) and the connection element (2) are as-
sembled to the cooktop plate (10) in a reversed position
of the cooktop plate (10).
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[0022] Figure 6 is the view of a metal layer (4) forming
the cooktop plate (10) or the frame (11) thereof and a
mold (5) and a punching unit (6) forming the subject mat-
ter connection openings (110) provided on said metal
layer (4). When a pressure force is applied in the direction
of the arrows given in the figure, the punching tips (61)
of the punching unit (6) provide a form (51), existing on
the mold (5), to be provided above the metal layer (4),
and at the same time, they provide formation of the con-
nection opening (110). The form (51) provides formation
of the connection opening (110), and besides, it provides
embossed forms (111) to the metal layer (4).

[0023] Figure 7a is a lateral perspective view of the
retaining element (7). Figure 7b is a lateral two dimen-
sional view of the retaining element (7). Figure 7c is a
top two dimensional view of the retaining element (7).
The fixation section (71) of the retaining element (7) com-
prises a threaded housing (711). There is an "a" angle
between a plane of the fixation section (71) and a plane
of the threaded housing (711). The connection element
(2) is fixed to the threaded housing (711). Since the plane
of the threaded housing (711) is angled, the connection
element (2) is prevented from being accidentally re-
moved from the place thereof or being turned and re-
leased accidentally.

[0024] In an alternative embodiment of the present in-
vention, a hole can be formed instead of the threaded
housing (711). In case a hole is to be formed, a bolt is
used as the connection element (2), and a nut is used
corresponding thereto.

[0025] Figure 8a is the lateral view of the connection
element (2). The connection element (2) is a screw. At
least one cutting edge (201) is formed at a lower section
of a head section (20) of the connection element (2). Fig-
ure 8b is the view where the cutting edges (201) of the
connection element (2) can be seen when the connection
element (2) is viewed from the bottom.

[0026] Figure 9a is the bottom view of a washer (3),
and Figure 9b is a lateral two dimensional view of a wash-
er (3). In an alternative embodiment of the presentinven-
tion, there is a serrated washer (3) placed to the cutting
edges (201) of the connection element (2). Both sides of
the washer (3) have cutting edges.

[0027] In more details, the operation of the present in-
vention is as follows. The cooktop plate (10) or a frame
(11) of the cooking device (1) provided at a bottom section
so as to carry the cooktop plate (10) is formed by using
metal layers (4). Said metal layer (4) is covered by an
insulation paint or a coating. The insulation layer (40)
may be an enamel layer. By means of this, the electrical
conductivity provided on the cooktop is eliminated. How-
ever, a functional element like an electrical heating unit
(12) shall be grounded.

[0028] The present invention relates to providing a
grounding between a cooktop plate (10) whereon insu-
lation coating is provided and an electrical heating unit
(12) whereon there is no insulation layer (40), during as-
sembly of the cooktop plate (10).
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[0029] As a result of an insulation layer (40), formed
on the metal layer (4) having wall thickness of 0,5 mm
and above, exceeding 90 micrometer thickness, ground-
ing cannot be provided in case the insulation layer (40)
cannot be removed from between the retaining element
(7) and the frame (11). Therefore, the insulation layer
(40) shall be removed from the metal layer (4). For this
purpose, at the point where the retaining element (7) is
connected to the frame (11), the insulation layer (40) is
stripped. The connection element (2) having the cutting
edge (201) cannot strip the insulation coating under ap-
proximately 3 Newton-meter torque. At higher torque val-
ues, the teeth of the connection element (2) and a thread-
ed housing (711) of the retaining element (7) are de-
formed, and they cannot fulfil their functions. In this case,
said connection section of the frame (11) has an even
surface, and it has a planar form. In order to overcome
this problem, the subject matter embossed form (111) is
created, and it is integrated to the production - assembly
step.

[0030] The section on the frame (11), to which the cut-
ting edge (201) of the connection element (2) contacts
or to which a washer (3), connected thereto, contacts, is
the embossed form(s) (111). The embossed form (111)
is an elevation form on a periphery of the connection
opening (110), and it is formed on the periphery (11) of
the cooktop plate (10). The embossed form (111) on the
frame (11) and at the same time, the connection opening
(110) are formed by using a mold (5) and a punching unit
(6) or female and male molds (5). The formation thereof
by using mold (5) and punching unit (6) can be seen in
Figure 6. On the mold (5), an opening is formed, and
around the openings, depressions are formed. The metal
layer (4) is placed to an upper surface of the mold (5),
and afterwards, the punching tips (61) of the punching
unit (6) press on the metal layer (4). The punching tips
(61) form the connection openings (110) on the metal
layer (4). At the same time, the depression form on the
mold (5) provides formation of embossed form (111) on
the metal layer (4). When the punching tips (61) apply
pressure on the mold (5), both the connection openings
(110) are formed and also the embossed forms (111) are
formed.

[0031] The diameter (R1) of the connection opening
formed on the metal layer (4) is greater than the diameter
(R2) of the connection element (of a handle section (21))
used in fixation of the retaining element (7). Since the
diameter difference is big, the connection element (2)
passes through the connection opening (110) of the met-
al layer (4) in a contactless manner. However, the con-
nection element (2) can be tightly fixed to a threaded
housing (711) of the retaining element (7). During said
fixation, as the connection element (2) is turned, it strips
and forms the embossed forms (111) provided on the
metal layer (4). The embossed forms (111) provide the
insulation layer (40) to be stripped and exposed, and they
provide the connection element (2) to contact the con-
ductive layer (41). During stripping and formation of the
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embossed forms (111), sharp and serrated protrusions
are formed. These sharp and serrated protrusions over-
lap with the cutting edges (201) of the connection element
(2) or with the cutting edges of the washer (3). The con-
nection element (2) is made of a metal material providing
conduction of electricity. They are connected to each oth-
er in a shrink-fit manner. Electrical transmission is real-
ized in a firm manner through this connection.

[0032] In an alternative embodiment of the present in-
vention, the washer (3), fixed on a bottom section of the
connection element (2), is turned during the assembly of
the connection element (2) to the threaded housing (711),
and it provides stripping of the insulation layer (40).
[0033] The embossed forms (111) provide the break-
age of the surface of the insulation layer (40) in a more
rapid and efficient manner, and they provide having sur-
face breakages on the conductive layer (41).

[0034] Inmoredetails, the grounding through the cook-
top plate (10) is provided as follows. Particularly ground-
ing of the electrical heating unit (12) is provided. The
retaining element(s), which retain(s) the electrical heat-
ing unit (12) from one or more than one point thereof, are
made of metal materials. The electrical current desired
to be grounded through the electrical heating unit (12)
passes to the retaining element (7) and afterwards to the
connection element (2). The electrical current, existing
on the connection element (110), passes through the
connection opening (110), whose insulation layer (40) is
stripped, to the conductive layer (41). Since the conduc-
tive layer (41) is provided along the whole frame (11), it
passes through the conductive layer (41) of the whole
frame (11). Afterwards, it passes to a grounding terminal
(8) connected to another connection opening (110) pro-
vided on the frame (11). From here, it is grounded by
means of a grounding cable (9).

[0035] Inapreferred embodiment of the presentinven-
tion, a wall thickness of the metal layer (4) is 2 mm. More-
over, the torque value during the assembly of the con-
nection element (2) is below 3 Newton-meters, and a wall
thickness of the insulation layer (40) is above 90 microm-
eters.

[0036] The subject matter embossed forms (111) are
created in a single and same process during formation
of the connection openings (110) provided on the frame
(11).

[0037] Thanks to the embossed forms (111), the strip-
ping/removal of the insulation layer (40) and bringing
thereof into contact with the conductive layer (41) are
provided in a rapid and easy manner with desired effi-
ciency. Efficiency is important for providing electrical
transmission and afterwards for providing grounding.

REFERENCE NUMBERS

[0038]
1. Cooking device
2. Connection element

10

15

20

25

30

35

40

45

50

55

3. Washer

4. Metal layer

5. Mold

6. Punching unit

7. Retaining element

8. Grounding terminal

9. Grounding cable

10. Cooktop plate

11. Frame

12. Electrical heating unit

13. Cooking chamber

14. Button

15. Burner

20. Head section

21. Handle section

40. Insulation layer

41. Conductive layer

51. Form

61. Punching tip

70. Retaining section

71. Fixation section

110. Connection opening

111. Embossed form

201. Cutting edge

711. Threaded housing

1111.  Retaining surface

1112.  Stripping surface

R1: Connection opening diameter

R2: Connection element diameter

Claims

1. Acookingdevice (1) comprising a cooktop plate (10)
made of metal material and having an insulation lay-
er (40); an electrical heating unit (12) fixed to the
cooktop plate (10) by means of a retaining element
(7); and at least one metal connection element (2)
providing fixation of the retaining element (7) to a
frame (11) of the cooktop plate (10) through a con-
nection opening (110); in order to provide grounding
of the electrical heating unit (12), the cooktop plate
(10)is characterized by comprising atleastone em-
bossed form (111) defined at the periphery of the
connection opening (110) so as to correspond to at
least one cutting edge (201) of the connection ele-
ment (2).

2. The cooking device (1) according to claim 1; wherein
the embossed form (111) is in the form of an eleva-
tion formed by a metal layer (4) forming the frame
(11) and by an insulation layer (40) which covers at
least one side of the metal layer (4).

3. The cooking device (1) according to claim 1 or 2;

wherein the embossed form (111) comprises a re-
taining surface (1111) so as to correspond to the
cutting edge (201) of the connection element (2), and
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a stripping surface (1112) which at least partially en-
circles the retaining surface (1111).

The cooking device (1) according to claim 1; wherein
the connection element (2) is positioned so as to
contact the retaining element (7) made of metal ma-
terial and the metal layer (4) of the frame (11).

The cooking device (1) according to claim 4; wherein
the connection element (2) is a screw.

The cooking device (1) according to claim 1; wherein
the retaining element (7) comprises a retaining sec-
tion (70) which is bendable so as to absorb the forces
applied on the electrical heating unit (12).

The cooking device (1) according to claim 6; wherein
the retaining element (7) comprises a threaded hous-
ing (711) through which the connection element (2)
passes and whereto the connection element (2) is
fixed.

The cooking device (1) according to claim 7; wherein
the threaded housing (711) of the retaining element
(7) is formed on the fixation section (71) so as to be
angled with respect to the fixation section (71).

A method for formation of a grounding line between
an electrical heating unit (12) and a cooktop plate
(10) made of metal material and having an insulation
layer (40) thereon and having a retaining element
(7) fixing an electrical heating unit (12) to a frame
(11) of the cooktop plate (10), during assembly of
the cooktop plate (10), said method is characterized
by comprising the method steps of fixing the retain-
ing element (7) to a connection opening (110) of the
frame (11) by means of a metal connection element
(2); and bringing the connection element (2) into con-
tact with a conductive layer (41) by means of strip-
ping an insulation layer (40), provided on an em-
bossed form (111) of the cooktop plate (10), by a
cutting edge (201) of the connection element (2) dur-
ing the assembly of the connection element (2) in
order to provide an electrical transmission line real-
izing grounding.
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