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DEVICE HAVING A WINDING
CONFIGURATION AND SYSTEM,
ESPECIALLY CHARGING STATION, FOR
THE NON-CONTACT TRANSMISSION OF
ENERGY TO AN ELECTRIC-POWERED
VEHICLE, HAVING A WINDING
CONFIGURATION

FIELD OF THE INVENTION

[0001] The present invention relates to a device having a
winding configuration and a system, especially a charging
station, for the non-contact transmission of energy to an elec-
tric-powered vehicle, having a winding configuration.

BACKGROUND INFORMATION

[0002] It is generally known that in the case of a flat wind-
ing, turns form a flat configuration, thus, are disposed in a
winding area.

[0003] WO 2013/000593 Al describes a flat coil for the
non-contact, thus, contact-free transmission of energy.

SUMMARY

[0004] Therefore, the object of the present invention is to
place a device having a winding configuration, in a protected
manner.

[0005] Important features with regard to the device having
a winding configuration, especially a layer-type device hav-
ing a winding configuration, are that the winding configura-
tion is accommodated in a winding carrier, the winding car-
rier being positioned between a cover part, especially by
which the winding carrier is covered, and a ferrite layer that
has openings, particularly gaps,

[0006] the ferrite layer being mounted on a support, espe-
cially an aluminum support, particularly for the shielding of
alternating magnetic fields, which is situated on a base part,

[0007] support domes being provided, especially being
integrally molded and or shaped, on the base part, which
protrude through the openings in the ferrite layer and contact
and/or support the winding carrier and/or the cover part.

[0008] Theadvantage inthis context is that the weight force
of a vehicle parking on the cover part is diverted from the
ferrite layer, thus, is guided past the ferrite layer, because it is
passed through the gaps in the ferrite layer.

[0009] In one advantageous development, the base part
resting on the floor has a wall thickness or height which
increases within the mounting surface on the floor from the
outside toward the middle ofthe mounting surface, especially
so that the base part has an arched shape and water flows off
to the outside. This is advantageous because damage caused
by water is avoidable, and even after the ingress of water or
inundation, especially flooding of the floor, rapid drain-offis
achievable.

[0010] In one advantageous refinement, the base part rest-
ing ona level floor is formed in mound-like fashion and/or has
an arched structure, in particular, the maximum of the arched
shape being centrally located in the base part. This is advan-
tageous because it permits easy manufacture of the base part
as an injection-molded part.

[0011] Inone advantageous embodiment, the base part has
the shape of a truncated pyramid. This is advantageous
because it permits easy manufacture of the base part as an
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injection-molded part and/or the ferrite plates may easily be
installed on the base part, thus, on the truncated pyramid,
during manufacture.

[0012] In one advantageous refinement, the cover part is
connected to the floor on which the base part rests, in particu-
lar, is screw-connected with the aid of screw anchors that are
joined to the floor with form locking and/or force locking.
This offers the advantage that it permits easy mounting.

[0013] Inone advantageous development, the cover part is
joined imperviously to the base part by pressing an edge
section, thus, particularly a collar edge, of the cover part
against the base part on an area going around at the outer edge
of the base part, and deforming it. In so doing, in particular,
the base part is pressed in the deformation area going around
at the outer edge of the base part, against the floor. This is
advantageous because great protective effect is attainable in
an easy manner.

[0014] In one advantageous refinement, the winding wire
of the winding configuration is clipped into corresponding
depressions. The advantage here is that a simple installation
technique is usable for the winding wire, and the winding
wire is able to be held in position in an easy manner.

[0015] Inone advantageous development, the base part has
an opening, particularly a centrally located opening, in which
an electronic component is placed, in particular, the winding-
wire ends of the winding configuration being electrically
connected to connection devices of the electronic component.
The advantage in this case is that the electronic component is
able to be protected easily and well.

[0016] In one advantageous embodiment, the openings,
especially gaps, and support domes are disposed in an evenly-
spaced, planar grid pattern, the grid pattern particularly being
formed of mutually parallel rows set apart evenly from each
other, the spacings within the respective row being uniform,
and rows next-adjacent to each other in each instance having
an offset relative to each other, in particular, the openings,
especially gaps, and support domes each being rectangular.
This offers the advantage that the support domes concentrate
the acting forces upon themselves, and thus the ferrite layer is
protected. Overall, therefore, the regularity of the grid pattern
brings about a uniform force distribution, thus, a uniform
loading of each support dome. Therefore, all support domes
are loaded as equally as possible. In addition, the magnetic
flux is only slightly hindered by the openings.

[0017] Inoneadvantageous development, the winding con-
figurations have cross-overs of winding wires, that are imple-
mented and/or disposed in respective depressions in the car-
rier, thus, in the winding carrier, which rise monotonically
from the outer edge toward the center, especially so that water
is able to flow out from the inner area toward the outer edge.
The advantage here is that the risk of electrical short-circuits
is able to be reduced.

[0018] In one advantageous development, the ferrite layer
is constructed essentially of homogeneous ferrite plates,
especially in each case cuboidal ferrite plates, the ferrite
plates being disposed in rows that are parallel to each other,
with the ferrite plates in rows directly adjacent to each other
having an offset, in particular, at least two ferrite plates being
positioned between two gaps, in particular, shorter ferrite
plates being usable at the end of the row in comparison to the
homogeneous ferrite plates. This is advantageous because it
permits a simple construction and an optimized surrounding
edge.
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[0019] In one advantageous development, the carrier and
base part are realized in one piece, thus, as one part. This is
advantageous because fewer parts are necessary.

[0020] Inoneadvantageous embodiment, the winding con-
figuration has part-windings, one turn of a second part-wind-
ing being assigned to each turn of a first part-winding,
between each turn of the first part-winding and the turn of the
first part-winding following it, an intermediate area being
enclosed which is equal to the intermediate area enclosed
between the two respective assigned turns of the second part-
winding, in each instance, the area enclosed by the turn of the
first part-winding being equal to the area enclosed by the
respective assigned turn of the second part-winding, in par-
ticular, each turn of the first part-winding having a number of
cross-overs with the assigned turn of the second part-wind-
ing. The advantage here is that with the aid of the cross-overs,
the turns of the part-winding corresponding to one other each
have the same wrapped-around area, and thus the part-wind-
ings exhibit the same inductance. In this context, the turns
corresponding to one another are understood to be those turns
of each part-winding that have the same ordinal number. For
example, the respective first turns of each part-winding, thus,
the turns which have the smallest wrapped area, therefore
correspond to each other. In the same way, the two second
turns of the two part-windings correspond to each other and
have the second-smallest wrapped area. Likewise, the respec-
tive last turns of the two part-windings correspond to each
other, and in each case have the largest wrapped area, which
in each instance has the same area value.

[0021] In one advantageous refinement, this intermediate
area, thus, area difference, has two portions, the first portion
being located on the longitudinal sides and the other portion
on the transverse sides of the respective turn, in particular,
given a rectangular implementation of each turn, this area
difference thus being split up uniformly in the transverse
direction and uniformly in the longitudinal direction, in this
context, the ratio of the portions corresponding especially to
the ratio of length to width of the rectangle. This is advanta-
geous because it permits a uniform distribution, and thus the
most homogeneous field-strength distribution possible is
attainable along the area wrapped around by the winding
configuration.

[0022] Inoneadvantageous embodiment, the winding con-
figuration of the device has part-windings, one turn of a
second part-winding being assigned to each turn of a first
part-winding, between each turn of the first part-winding and
the turn of the first part-winding following it, an area being
enclosed which is equal to the area enclosed between the two
respective assigned turns of the second part-winding, in each
case the area enclosed by the turn of the first part-winding
being equal to the area enclosed by the respective assigned
turn of the second part-winding, in particular, each turn of the
first part-winding having a number of cross-overs with the
assigned turn of the second part-winding. The advantage here
is that the areas enclosed by the respective turns assigned to
each other are equal. This also holds true for the directly
following turn of each part-winding, thus, in each instance,
the next turn in the winding. However, the area difference
between the turn and the turn following it is also equal in the
two part-windings.

[0023] In one advantageous embodiment, this area differ-
ence has two portions, the first portion being located on the
longitudinal sides and the other portion being located on the
transverse sides. Given an essentially rectangular implemen-
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tation of each turn, this area difference is thus split up uni-
formly in the transverse direction and uniformly in the lon-
gitudinal direction, which leads to an especially
homogeneous magnetic-field-strength distribution. In this
context, the ratio of the portions corresponds to the ratio of
length to width of the rectangle.

[0024] Inoneadvantageous embodiment, the winding con-
figuration has part-windings, one turn of a second part-wind-
ing being assigned to each turn of a first part-winding, each
turn of the first part-winding having a number of cross-overs
with the assigned turn of the second part-winding, in particu-
lar, in each case the area wrapped around by the turn of the
first part-winding being equal to the area wrapped around by
the respective assigned turn of the second part-winding. The
advantage here is that in spite of the implementation as a flat
winding, with the aid of the cross-overs, it is practicable for
the areas wrapped around in each case by the part-windings to
be equal. Consequently, the inductances of the part-windings
able to be connected in parallel are of equal value and the
currents are identical, and thus the magnetic field is homoge-
neous.

[0025] A metallic foreign body, which is located in the
magnetic field generated by the winding, is heated up as a
result of eddy currents and their ohmic losses. At the same
time, because of the homogeneity of the magnetic field, the
temperature is independent of the winding-area position.
Thus, to transmit energy to a secondary winding driven over
the flat winding, a maximum current is able to be injected into
the winding configuration, so that although a predefined peak
temperature of the foreign body is not exceeded, a maximum
power is able to be transmitted.

[0026] A further advantage in the case of the coil according
to the present invention is that, because of the symmetrical
construction of the two part-windings, a position differing
from the central position of an electric-powered vehicle hav-
ing a secondary winding over the winding configuration, thus,
a deviation from the position of strongest interface between
the winding configuration and the secondary winding, is eas-
ily recognizable by detecting the respective current in the two
part-windings, for because of the offset of the secondary coil
and primary coil, inductances are generated that are of differ-
ent magnitude in the part-windings. Thus, if the vehicle has
been parked too far forward, the current in the first part-
winding is greater than the current in the second part-wind-
ing. Ifthe vehicle was parked too far to the rear, the current in
the first part-winding is less than the current in the second
part-winding.

[0027] In one advantageous refinement, the number of
cross-overs is even. The advantage here is that a symmetrical
configuration is producible in an easy manner.

[0028] Inone advantageous development, prior to a cross-
over, the winding wire of the specific turn of the first part-
winding runs inside of, and after the cross-over, outside of the
respective assigned turn of the second part-winding or prior to
a cross-over, the winding wire of the specific turn of the first
part-winding runs outside of, and after the cross-over, inside
of the respective assigned turn of the second part-winding.
The advantage is that with the aid of the cross-over, a sym-
metrical winding configuration may be produced in an easy
manner.

[0029] In one advantageous embodiment, the crossovers
are set apart from each other at regular intervals in the direc-
tion of turn of a respective turn of the first and/or second
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part-winding. The advantage here is that a symmetrical wind-
ing configuration is again producible in an easy manner.

[0030] In one advantageous development, the distance
between one specific turn of the first part-winding and the
respective assigned turn of the second part-winding is con-
stant. This is advantageous because as large an area as pos-
sible is able to be provided for the winding configuration, and
in addition, as homogeneous a magnetic field as possible is
able to be produced.

[0031] In one advantageous refinement, the part-windings
are electrically connected in parallel to each other. This offers
the advantage that uniform energizing is attainable, and thus
the most homogeneous magnetic field possible.

[0032] In one advantageous embodiment, the part-wind-
ings are each flat windings, in particular, the flat winding in
each case being disposed within a winding area, the winding
area running especially in curved fashion. The advantage in
this case is that water is able to drain off from the middle of the
winding if the area is convexly curved, thus, descends from
the middle of the coil to the edge of the coil. Even if the
winding is covered by a housing part of constant wall thick-
ness, e.g., a cover part, this advantage of the water runoft is
retained. In this context, the maximum of the winding area is
located at the top in the gravitational field, and the edge of the
wound area at the bottom.

[0033] Inone advantageous refinement, with the exception
of the regions of the cross-over and/or the regions where the
winding-wire end areas are brought out, the part-windings are
flat windings. This is advantageous because it permits easy
manufacture.

[0034] In one advantageous development, litz wire is used
as winding wire, in particular, the litz wire taking the form of
a bundle of individual wires electrically insulated from each
other, in particular, the litz wire being round litz wire, the
bundle therefore especially having essentially a round cross-
section. This is advantageous because a simple and inexpen-
sive winding wire may be utilized. By using an insulated
cladding, it is possible to ensure that the winding and elec-
tronic equipment are weather-resistant.

[0035] Important features with regard to the system, espe-
cially charging station, for the non-contact transmission of
energy to an electric-powered vehicle, having a winding con-
figuration indicated above, are that an alternating current
from an alternating-current source is injected into the paral-
lel-connected part-windings, the vehicle on its bottom side
having a secondary winding, which is able to be coupled
inductively to the winding configuration. The advantage in
this context is that energy is transmittable in non-contact
manner, and because of the homogeneous magnetic-field-
strength distribution, the inductive coupling strength is only
slightly dependent on displacements of the vehicle.

[0036] Further advantages are derived from the dependent
claims. The present invention is not limited to the combina-
tion of features in the claims. Further useful combination
possibilities of claims and/or individual claim features and/or
features of the specification and/or of the figures are apparent
to one skilled in the art, particularly from the problem defi-
nition and/or the objective set by comparison to the related
art.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0037] FIG. 1 shows a spiral-shaped flat winding, espe-
cially made of round litz wire, the winding wire being made
up of a bundle of individual wires electrically insulated from
each other.

[0038] FIG. 2 shows a spiral-shaped flat winding able to be
assembled from two part-windings, the part-windings being
set apart from each other.

[0039] FIG. 3 shows schematically a winding configuration
according to the present invention, which is realized as a
spiral-shaped flat winding.

[0040] FIG. 4 shows a steady-state part of the charging
station for electric-powered vehicles in an oblique view.

[0041] FIG. 5 shows an associated cross-section.

[0042] FIG. 6 shows an associated longitudinal section.
[0043] FIG. 7 shows the steady-state part in an exploded
view.

[0044] FIG. 8 shows the accommodation of primary con-

ductor 41 in winding carrier 42 with the aid of undercut 50.

[0045] FIG. 9 shows winding configuration 41 in a plan
view.

[0046] FIG. 10 shows winding configuration 41 in an
oblique view.

[0047] FIG. 11 shows ferrite-plate layer 44 having gaps,

thus, openings, 80.

[0048] FIG. 12 shows the schematic construction of the
steady-state part, so that it is clear that it is situated on floor
area 90 and has an arched upper surface, an electronic com-
ponent 49 being mounted in protected manner in the interior.
[0049] FIG. 13 shows the magnetic flux within ferrite-plate
layer 44 by way of example for two variants, in which either
field lines 101 are able to propagate straight and undisturbed
in the longitudinal direction, or field lines 100 in the trans-
verse direction must flow around openings 80 filled with
plastic support domes 48. Thus, it is made clear that the
magnetic flux is able to propagate in both directions without
special obstacles. At the same time, it is also shown that
support domes 48 are disposed at regular intervals within
ferrite-plate layer 44, and thus form a plane grid that is made
of mutually parallel rows set apart uniformly from each other,
which are implemented homogeneously, and along which in
each case support domes 48 are set apart from each other at
regular intervals with a first grid constant, directly adjacent
rows having an offset in the row direction, especially by
one-half first grid-constant value. Ferrite plates 44 are all
identical and are likewise disposed in rows having an offset
relative to the row directly adjacent in each instance. All rows
indicated are straight.

[0050] FIG. 14 shows a schematic intersection that illus-
trates the lines of force generated by a vehicle parked on the
steady-state part, in which it becomes clear that ferrite plates
44 are not stressed, because the lines of force are redirected by
support domes 48.

DETAILED DESCRIPTION

[0051] FIG. 1 shows a spiral-shaped flat winding, espe-
cially made of round litz wire, winding wire 1 being made up
of a bundle of individual wires electrically insulated from
each other, thus, HF litz wire.

[0052] FIG. 2 shows a spiral-shaped flat winding able to be
assembled from two part-windings, the part-windings being
set apart from each other. Winding wire 20 of the first part-
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winding is shown with a solid line and winding wire 21 of the
second part-winding is shown with a dashed line.

[0053] FIG. 3 shows a spiral-shaped flat winding according
to the present invention.

[0054] As shown in FIG. 1, a flat winding, thus, a quasi
two-dimensional winding, is able to be realized in a rectan-
gular/spiral shape, in which between the respective adjacent
turns of the winding, a distance is provided that is greater than
the diameter of the winding wire. Therefore, each turn is set
apart outwardly, thus especially radially, from the preceding
turn. The distance amounts to a multiple of the winding-wire
diameter, the distance value increasing monotonically, espe-
cially strictly monotonically, from the outer coil edge to the
middle of the coil. For example, the term multiple means
threefold or a multifold. The distance between successive
turns of the respective part-winding thus increases from the
outside to the inside, because the area enclosed between two
successive turns of the respective part-winding in each case
has the same value.

[0055] Round litz wire is used as winding wire. The spatial
extension of this litz wire is therefore not insignificant, and
the magnetic field generated by the winding is less homoge-
neous in the area of the winding wire of each turn than in the
area between the turns.

[0056] As shown in FIG. 2, by realizing the winding using
two part-windings 20, 21, a more homogeneous magnetic-
field-strength distribution is attainable over the wound area,
and half as great a distance, however twice as much winding
wire having to be used, because in the region of the winding
wire of the turn of a first part-winding, the other part-winding
generates a more homogeneous magnetic-field-strength dis-
tribution than the first part-winding. However, the other part-
winding runs constantly within the first part-winding, which
means the inductance of the part-windings is different.

[0057] As shown in FIG. 3, using the part-windings pro-
vided according to FIG. 2, cross-overs of the winding wires of
the two part-windings are additionally provided in the present
invention. In this context, the winding wires are electrically
insulated from each other, and a very homogeneous magnetic
field is obtained over the winding area. In addition, the two
part-windings have the same inductance.

[0058] Two cross-overs are assigned to each complete turn.
Thus, the winding wire of one turn of a part-winding runs for
one half turn inside of, and for the other half turn outside of
the corresponding turn of the other part-winding.

[0059] With the exception of the cross-over regions and the
lead-through regions where the winding-wire end areas are
brought out and/or corner regions, a constant spacing exists.
The turn form—thus, the shape of the turn—of turns of the
part-windings corresponding to each other are symmetrical
relative to each other, in particular, are symmetrical relative to
a plane that is perpendicular to the winding plane and inter-
sects the cross-over regions.

[0060] In the region where, in particular, the winding wire
of'each part-winding is brought out radially, the winding wire
of each turn of the associated first part-winding is led in
steplike fashion, thus, almost abruptly, to a radial distance
that is greater in each instance. The increase of the radial
distance in each case is very great in this region, especially
greater than along the winding wire before or after the region.

[0061] Although the part-windings are able to be disposed
in the same plane, an expansion of the winding room perpen-
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dicular to this plane is necessary in the cross-over region. The
equivalent holds true for the region of the lead-in and the end
lead.

[0062] Alternatively, the two part-windings are disposed in
two planes that are parallel to, but set apart from each other.
[0063] The two part-windings are connected electrically in
parallel, so that the injected alternating current is distributed
uniformly in both part-windings. Even when injecting a mid-
frequency alternating current, a uniform distribution is
achievable because of the equality of the inductances.
[0064] The frequency ofthe injected alternating current lies
preferably between 10 kHz and 1 MHz.

[0065] The winding is able to be positioned on the floor, so
that a vehicle having a secondary winding secured to it may be
driven over the flat winding, and due to the inductive coupling
of the secondary winding to the primary winding configura-
tion, particularly thus to the flat winding as primary winding,
energy is transmittable in non-contact, especially also in gal-
vanically isolated manner.

[0066] Ina further exemplary embodiment according to the
present invention, instead of the respective plane for the wind-
ing, an area is used which is three-dimensionally curved.
[0067] Inanother exemplary embodiment according to the
present invention, instead of the two cross-overs per turn, 2*n
cross-overs are implemented, especially set apart uniformly
from each other in the direction of turn, and/or instead of two
part-windings, a plurality of parallel-connected part-wind-
ings are used. In this context, n is a whole number. The
wrapped-around areas of the respective part-windings are
likewise identical in this case.

[0068] Asshown in FIGS. 4 through 7, the steady-state part
of the charging station, thus, the primary-winding configura-
tion, is covered by a cover part 31, which preferably is made
of'aluminum or plastic and which is screwed by screws 32 in
a threaded bore in the foundation or in an anchor secured in
the foundation.

[0069] Cover part 31, made preferably of aluminum or
plastic, thus protects primary-conductor winding configura-
tion 41 situated under it, as well as a frame antenna 40 for data
transmission.

[0070] Primary-conductor winding configuration 41 is pro-
vided in a winding carrier 42 that has an undercut 50 for
accommodating the primary conductor, so that primary con-
ductor 41 is able to be clipped in, especially into correspond-
ing slots or grooves.

[0071] Winding carrier 42 is mounted on a layer of rectan-
gular ferrite plates 44, which are disposed, especially glued,
on a support 45.

[0072] Support 45 is preferably made of aluminum as mag-
netic screening.
[0073] Support 45 and the layer of ferrite plates 44 have

rectangular gaps, thus openings 46, which are congruent. In
this context, the shape of the respective gap corresponds to
one ferrite plate.

[0074] Base part 47 has rectangular support domes 48
which protrude through openings 46 in support 45 and gaps
80 in ferrite-plate layer 44. Preferably there is an air gap
between support domes 48 and ferrite-plate layer 44 to com-
pensate for thermally caused changes in length.

[0075] In this way, in response to the application of a
weight-force component of a vehicle located, especially
parked, at least partially on cover part 31, this component is
passed on from cover part 31 to winding carrier 42, without
the winding wire of the winding configuration becoming
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deformed. To be sure, this winding wire is made of HF litz
wire, especially round litz wire, thus, a bundle of individual
single wires electrically insulated from each other; however,
with the aid of an undercut 50, the winding wire is accom-
modated with form locking in a cutout in winding carrier 42
housing the wire. This cutout has a larger cross-sectional area
than the winding wire, so that even if winding carrier 46
becomes deformed under the influence of the force compo-
nent, the winding wire is not subject to any action of force,
and no deformation of the winding wire, especially of the
cross-section of the winding wire, takes place.

[0076] The force component is then passed on from wind-
ing carrier 42 via support domes 48 of base part 47 to floor
area 90.

[0077] Since support domes 48 protrude through openings
46 and through gaps 80, the force component is also guided
past ferrite-plate layer 44. Thus, the brittle material of ferrite
plates 44 is not stressed.

[0078] The respective end areas of the winding wire are
brought to electronic component 49 and are electrically con-
nected there to the circuitry of electronic component 49 with
the aid of connecting devices, especially connecting termi-
nals. In the same way, the frame antenna is also connected to
the electronic component, and in this way, permits the trans-
mission of signals to the secondary winding of the vehicle.

[0079] Base part 47 is convexly curved, so that water drains
off. A truncated pyramid may be used here for easy manufac-
ture. Because of the convexity, a spatial area is also able to be
protected, that permits the accommodation of electronic com-
ponent 49.

[0080] The winding configuration has two part-windings,
whose winding wires intersect at several locations. A portion
of the cross-over locations are disposed in one line that runs
from inside to the outside, thus from the interior housing
electronic component 49 outwardly, therefore toward the
outer periphery of base part 47. Carrier 42, thus, especially
the winding carrier, has correspondingly-running depres-
sions in which the cross-overs are accommodated. These
depressions therefore also permit water to drain away,
because the depressions are wide enough that water is also
ableto run off around the cross-overs in the respective depres-
sion.

[0081] The ferrite-plate layer is made up of ferrite plates 44
lined up one after the other in rows, the ferrite plates 44 of
each two rows directly adjacent to one another having an
offset relative to each other. At the end of the rows, ferrite
plates which are half as long are used at the end areas of each
second row in comparison to the otherwise homogeneous
ferrite plates 44. The offset corresponds essentially to one-
half plate length.

[0082] Gaps 80 for the passage of support domes 48 are far
enough away from each other that at least two ferrite plates 44
are able to be situated in between. The shape of respective gap
80 corresponds to one of homogeneous ferrite plates 44.

[0083] Inanother exemplary embodiment according to the
present invention, instead of the two cross-overs per turn, 2*n
cross-overs are implemented, especially set apart uniformly
from each other in the direction of turn, and/or, instead of two
part-windings, a plurality of parallel-connected part-wind-
ings are used. In this context, n is a whole number. The
wrapped-around areas of the respective part-windings are
likewise identical in this case.
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LIST OF REFERENCE NUMERALS

[0084] 1 Winding wire

[0085] 20 Winding wire of the first part-winding
[0086] 21 Winding wire of the second part-winding
[0087] 31 Cover part

[0088] 32 Screw

[0089] 40 Frame antenna for data transmission
[0090] 41 Primary-conductor winding configuration
[0091] 42 Winding carrier

[0092] 43 Opening for screw 2

[0093] 44 Ferrite plates

[0094] 45 Support for ferrite plates 44

[0095] 46 Opening

[0096] 47 Base part

[0097] 48 Support dome

[0098] 49 Flectronic component

[0099] 50 Undercut

[0100] 80 Gap, opening

[0101] 90 Floor area

[0102] 100 Field line, optional

[0103] 101 Field line, optional

1.-15. (canceled)
16. A device, comprising:
a cover part;
a winding carrier;
a winding configuration accommodated in the winding
carrier;
a ferrite layer including openings;
a support;
a base part; and
support domes formed in one piece on the base part,
wherein:
the support domes protrude through the openings in the
ferrite layer and support at least one of the winding
carrier and the cover part,
the winding carrier is disposed between the cover part
and the ferrite layer, and
the ferrite layer is mounted on the support that is situated
on the base part.
17. The device as recited in claim 16, wherein:
the device is a primary-winding configuration,
the support is a support layer,
the openings are gaps, and
the winding carrier is disposed between the cover part and
the ferrite layer by that part of the cover part by which the
winding carrier is covered,
the support domes are one of integrally molded and shaped.
18. The device as recited in claim 16, wherein the cover
part, the winding carrier, the support, and the base part are
made of electrically insulating material.
19. The device as recited in claim 16, wherein at least one
of:
the base part is able to be placed on a floor and has a wall
thickness which increases within a mounting surface on
the floor from an outside toward a middle of the mount-
ing surface,
the base part resting on a level floor at least one of is
mound-like and has an arched structure, and
the base part has a shape of a truncated pyramid.
20. The device as recited in claim 19, wherein at least one
of:
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the floor is a level, horizontally extending floor area,

the wall thickness includes one of a vertical thickness and
a vertical height, the base part has an arched shape and
water is able to drain off toward the outside, and

a maximum of the arched shape, corresponding to a maxi-

mum vertical height above the floor, is centrally located
in the base part.

21. The device as recited in claim 16, wherein at least one
of:

the cover part is screw-connected with the aid of screw

anchors joined to the floor with at least one of a form-
locking and force-locking to the floor on which the base
part rests,

the cover part is joined imperviously to the base part by

pressing an edge section, corresponding to a collar edge,
of'the cover part onto the base part, including by pressing
on an area going around at an outer edge of the base part,
and deforming the base part, and

a deformation area of the base part going around at the

outer edge of the base part is pressed against the floor by
atleast one of the screw anchors and a weight force of the
base part.

22. The device as recited in claim 16, wherein the winding
wire of the winding configuration is joined to the winding
carrier by being clipped into corresponding depressions in the
winding carrier.

23. The device as recited in claim 16, wherein:

the base part has a centrally located opening in which an

electronic component is placed,

winding-wire ends of the winding configuration are con-

nected electrically to connection devices of the elec-
tronic component, and

the opening is through-going at least one of parallel to an

extension direction of the support domes and vertically
to the extension direction.

24. The device as recited in claim 16, wherein:

the openings and the support domes are disposed in an

evenly-spaced, planar grid pattern,

the grid pattern is formed of mutually parallel rows set

apart evenly from each other,

a spacing within the respective row being uniform,

a distance to the next-adjacent opening in the row corre-

sponding in each case to a grid constant,

rows next-adjacent to each other in each instance having an

offset, in an extension direction of the row, of one-half
grid constant relative to each other, and
the openings and the support domes are rectangular.
25. The device as recited in claim 16, wherein:
the winding configuration has cross-overs of winding
wires that are at least one of implemented and disposed
in respective depressions in the winding carrier, and

avertical level of the depressions rises monotonically from
an outer edge of the winding carrier toward a center, so
that water penetrating into the device is able to drain off
from an inner area toward the outer edge.

26. The device as recited in claim 16, wherein:

the ferrite layer is constructed essentially of homogeneous,

cuboidal ferrite plates,

the ferrite plates are disposed in rows that are parallel to

each other, with the ferrite plates in rows directly adja-
cent to each other having an offset,

at least two ferrite plates are situated between each two

gaps for a passage of the support domes, and
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shorter ferrite plates are located at an end of the row in
comparison to the homogeneous ferrite plates.

27. The device as recited in claim 16, wherein the winding

carrier and the base part are realized in one piece.

28. The device as recited in claim 16, wherein:

the winding configuration has part-windings,

one turn of a second part-winding is assignable to each turn
of a first part-winding in such a way that between each
turn of the first part-winding and a turn of the first part-
winding following it, an intermediate area and an area
difference are enclosed which is equal to the intermedi-
ate area enclosed between the two respective assigned
turns of the second part-winding,

the area enclosed by the turn of the first part-winding in
each instance being equal to the area enclosed by the
respective assigned turn of the second part-winding, and

each turn of the first part-winding has a number of cross-
overs with the assigned turn of the second part-winding.

29. The device as recited in claim 28, wherein:

the intermediate area has two portions, a first portion being
located on longitudinal sides, and another portion on
transverse sides of the respective turn,

given a rectangular implementation of each turn, the area
difference is split up uniformly in the transverse direc-
tion and uniformly in the longitudinal direction, and

a ratio of the first and the other portions correspond to a
ratio of length to width of a rectangle.

30. The device as recited in claim 16, wherein:

the winding configuration has part-windings,

one turn of a second part-winding is assigned to each turn
of a first part-winding,

each turn of the first part-winding has a number of cross-
overs with the assigned turn of the second part-winding,
and

an area value of an area wrapped around in each case by the
turn of the first part-winding is equal to an area value of
an area wrapped around by the respective assigned turn
of the second part-winding.

31. The device as recited in claim 30, wherein at least one

of:

the first part-winding and the second part-winding are
placed in such a way that, by an imaginary rotation
through 180°, the first part-winding is transferable into
the second part-winding,

the first part-winding and the second part-winding are
placed in such a way that, by rotation through 180°, the
first part-winding is able to be made congruent with the
second part-winding,

a number of cross-overs is even,

prior to a cross-over, the winding wire of the specific turn
of the first part-winding runs inside of, and after the
cross-over, outside of the respective assigned turn of the
second part-winding

prior to a cross-over, the winding wire of the specific turn
of the first part-winding runs outside of, and after the
cross-over, inside of the respective assigned turn of the
second part-winding,

the cross-overs are set apart from each other at regular
intervals in the direction of turn of a respective turn of at
least one of the first part-winding and the second part-
winding,

a distance in at least one of a longitudinal direction and a
transverse direction of the winding configuration,
between one specific turn of the first part-winding and
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the respective assigned turn of the second part-winding
is one of constant and increases monotonically from an
outside toward a center,

the part-windings are connected electrically in parallel to
each other,

the part-windings are each flat windings, and are windings
disposed in a single area, the flat winding in each
instance being disposed within a winding area, the wind-
ing area running especially in curved fashion,

with the exception of at least one of the regions of the
cross-over and the regions where the winding-wire end
areas are brought out, the part-windings are flat wind-
ings,

litz wire is used as winding wire, the litz wire taking the
form of a bundle of individual wires electrically insu-
lated from each other, and

the litz wire is round litz wire, the bundle having essentially
a round cross-section.

32. A system for a non-contact transmission of energy to an

electric-powered vehicle, comprising:

a device that includes:
a cover part,
a winding carrier,

a winding configuration accommodated in the wind-
ing carrier,
a ferrite layer including openings,
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a support,
a base part, and
support domes formed in one piece on the base part,
wherein:
the support domes protrude through the openings in
the ferrite layer and support at least one of the
winding carrier and the cover part,
the winding carrier is disposed between the cover
part and the ferrite layer, and
the ferrite layer is mounted on the support that is
situated on the base part;
an alternating-current source; and
the vehicle, wherein:
an alternating current from the alternating-current
source is injectable into the winding configuration,
and
the vehicle on a bottom side includes a secondary wind-
ing that is able to be coupled inductively to the wind-
ing configuration.
33. The system as recited in claim 32, wherein the system
is a charging station.
34. The system as recited in claim 32, wherein the winding
configuration includes part-windings that are connected in
parallel to each other.
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