EP 3 963 607 B1

(19)

Patent Office

Européisches
Patentamt
0’ European

Office européen
i s (11) EP 3 963 607 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) International Patent Classification (IPC):
of the grant of the patent: HO1F 7/20 (2006.07) HO1F 13/00 (2006-0)
19.03.2025 Bulletin 2025/12 HO1F 27/28 (200607 A63C 5/04(2000.97)
(21) Application number: 19722584.0 (52) Cooperative Patent Classification (CPC):
HO1F 13/003; A63C 5/126; A63C 7/02; HO1F 7/202;
(22) Date of filing: 03.05.2019 HO1F 27/2847; A63C 2203/10
(86) International application number:
PCT/EP2019/061425
(87) International publication number:
WO 2020/224747 (12.11.2020 Gazette 2020/46)
(54) MULTIPOLAR MAGNETISING FIXTURE FOR HIGH COERCIVITY MATERIALS
MULTIPOLARE MAGNETISIERUNGSVORRICHTUNG FUR MATERIALIEN MIT HOHER
KOERZITIVKRAFT
APPAREIL DE MAGNETISATION MULTIPOLAIRE POUR MATERIAUX A HAUTE COERCIVITE
(84) Designated Contracting States: * MICHAUD, Véronique
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 1015 Lausanne (CH)
GRHRHUIEISITLILT LU LV MC MK MT NL NO * CARRON, Julien
PL PT RO RS SE SI SK SM TR 1015 Lausanne (CH)
* PICCAND, Mathieu
(43) Date of publication of application: 1033 Cheseaux-sur-Yverdon (CH)
09.03.2022 Bulletin 2022/10
(74) Representative: Weickmann & Weickmann
(73) Proprietor: Pomoca S.A. PartmbB
1373 Chavornay (CH) Postfach 860 820
81635 Miinchen (DE)
(72) Inventors:
* RONNOW, Henrik Moodysson (56) References cited:
1015 Lausanne (CH) EP-A2- 1513169 DE-A1-3 506 757
* BABKEVICH, Peter DE-A1-4301771 US-A-3 474 368
1015 Lausanne (CH) US-A- 3 480 894 US-A- 4 794 358
* VENNEMANN, Tarek US-A- 5063 367
1015 Lausanne (CH)
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent

Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)



1 EP 3 963 607 B1 2

Description

[0001] The present invention relates to a magnetizing
fixture, which could be used for magnetizing thin sheets
or laminated layers in a multipolar pattern. The resulting
magnetic pattern is an approximate realization of a con-
tinuous Halbach array with a magnetic field concentrated
on an active side of the sheet or laminated layer with
negligible stray fields on the other side. Such a multipolar
stripe pattern also has the advantage of creating strong
magnetic holding forces in the direction perpendicular to
the sheet or laminated layer as well as in the in-sheet
direction perpendicular to the stripes.

[0002] Creating such a multipolar stripe pattern in a
high-energy product permanent magnet with high coer-
civities like Nd-Fe-B, requires very high currents that are
discharged through a wire. The high current pulses make
the design of such a fixture challenging for several rea-
sons. The current creates high mechanical forces be-
tween wire portions that might lead to bending of the wire.
Therefore, the wire needs to be firmly fixed into the
fixture. Moreover, in order to create high currents in the
fixture, it is necessary to apply high voltages. Therefore,
the current needs to be well insulated from the other
components of the fixture to avoid a voltage breakdown.
Furthermore, the high current will dump a lot of energy in
the form of heat into the wire. The heating increases the
resistance of the wire, thereby decreasing the peak cur-
rent. Left unchecked this can lead to a meltdown of the
wire. Thus, heat has to be efficiently extracted, which
makes the fixation and insulation of the wire more chal-
lenging and thus constrains the distances between wire
portions.

[0003] The current technologies mainly use a wire
embedded into a laminated iron block. High precision
is needed for the machining of the laminated iron block
and meticulous care must be taken to provide insulation
when including the wire into the block. This imposes
considerable technical constraints on how close wire
portions can be arranged to one another and the minimal
spacing of the multipolar stripe pattern.

[0004] DE 35 06 757 A1 discloses a magnetizing de-
vice for multi-pole permanent magnets, the magnetizing
device having high-current conductors which are con-
structed integrally and have lateral webs which project
through aretaining plate such that they dissipate the heat
produced in the current conductor. The current conduc-
tors are produced from a copper strip by stamping out the
intermediate spaces between the cooling webs.

[0005] DE 43 01 771 A1 discloses a magnetizing de-
vice which has strip poles in the form of aroller over which
the foil to be magnetized is guided by contact. The roller
has axially parallel current conductors on its surface.
These are arranged as meanders and are connected
as groups in series. They are successively connected
sector-wise to a current source. Contact segments may
be connected to the roller and allocated in pairs to in-
dividual conductor groups. A pair of collector brushes
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may make the connection between a conductor group
and the pulse generator.

[0006] US 5,063,367 A discloses a method and appa-
ratus for producing complex magnetization patterns in a
sheet of magnetic material. A fixture having top and
bottom plates with a matching conductor pattern em-
bedded in one surface of each plate. The conductor
pattern covers substantially the entire surface of each
plate. To magnetize the sheet of magnetic material, it is
placed between the plates and a magnetizing current is
applied to the conductors with a capacitor discharge
magnetizer. The resulting sheet of magnetized material
is useful as a magnetic deactivator for electromagnetic
security articles.

[0007] US 3,474,368 A discloses a magnet charging
fixture to provide a plurality of magnetic poles on the face
of a block of magnet material. A cylindrical, soft-iron pole
piece, having longitudinal slots formed in one end there-
of, is encircled by a copper conductor, portions of the
conductor being disposed in the slots thereby to form a
single turn conductor winding about the portions of the
pole piece defined by the slots.

[0008] EP 1513 169 A2 discloses a multipole magne-
tizing device which uses a solid multipolar magnetizing
head to carry out magnetization of permanent magnets,
made of highly coercive materials such as hard magnetic
ferrites and rare earths based materials, that require a
very high magnetic field strength concentrated on pre-
cisely defined sections to reach the point of magnetic
saturation. The magnetization is carried out within a
multipolar magnetizing head in such a way, that a series
of symmetric and alternately opposite poles are pro-
duced on the permanent magnet. The magnetizing head
has a shape of a tubular body, made of a material having
good electrical conductivity. A succession of opposite
current loops is created in the magnetizing head by
appropriate geometry of vertical cuttings in the tubular
body of the magnetizing head. The shape of the current
loops ensures that the main portion of the electric current
is sufficiently close to the surface of the magnet material.
The width of the magnetic poles is defined by the gaps
between the said cuttings.

[0009] US 3,480,894 A discloses an elongated strip of
flexible material having an L-shaped channel therein, the
strip being magnetized along the channel. The flexible
strip is positioned with respect to the metal edge of a ski
such that the channel surfaces overlap the exposed
portions of the edge causing the strip to adhere to the
edge by magnetic action.

[0010] US 4,794,358 A discloses a magnetic field coil
which consists of discs made of an electrical conductor
which have a radial slit, are spirally connected to one
another, and by means of further radial slits, have aninner
current-carrying region and an outer region which dis-
sipates heat.

[0011] Ithas therefore been an objective of the present
invention to address these challenges and to provide a
fixture thatis easy to make, can be easily adapted to short
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inter-pole distances and is capable of withstanding high
thermal as well as mechanical stresses while providing
sufficient electrical insulation.

[0012] According to a first aspect of the present inven-
tion, this objective is achieved by a magnetizing fixture
according to claim 1.

[0013] In other words, every pair of adjacent conduct-
ing portions is connected together at one end thereofin a
way that a meandering pattern across the entire con-
ducting portions is created. The connection between the
conducting portions could be done with conducting
bridges. The meandering pattern made of connected
conducting portions represents a realization of a mean-
dering current carrying path. A meandering path here
refers to a path consisting of one or more substantially U-
shaped curves, which are formed by the conducting
portions and, if present, the conducting bridges. In this
way, every conducting portion is connected with both of
its adjacent conducting portions. When a current flows
through the conducting portions in the meandering path,
amagneticfield is created which could magnetize a sheet
or laminated layer in a multipolar pattern very similar to a
Halbach array. The Halbach-array-like stripe pattern cre-
ates a magnetic field concentrated on one side of the
sheet or laminated layer with negligible stray fields on the
other side, which creates strong magnetic holding forces
in the direction perpendicular to the sheet or the lami-
nated layer as well as in the in-sheet direction perpendi-
cular to the stripes.

[0014] The conducting portions are cutand prepared in
such a way, including the through holes, according to the
above, that the current which flows through the conduct-
ing portion is confined in a layer, which is as close as
possible to the surface of the fixture, which preferably is
opposite to the side, which the at least one open slot
extends to. Furthermore, the atleast one open slot, which
extends to one side of the conducting portion helps to
avoid or reduce eddy currents. In particular, the at least
one open slot which extends from the through hole to one
side of the conducting portion prevents any eddy current
from running around the through hole. Furthermore, the
metal between the through holes helps with mechanical
properties as it holds the layer in place, which carries the
current. It also helps with heat dissipation, because it
provides a path for the heat to flow from the current
carrying layer where it is created by Joule heating, to
the opposite side of the conducting portions where there
is a lot of metal material for the heat to spread to, so that
the heat can be better and more efficiently dissipated.
[0015] The plate-shaped conducting portions are
mainly used for planar magnetizing fixtures and can
easily be stacked and fixed together, while the wedge-
shaped conducting portions are mainly implemented for
arc-shaped or cylindrical magnetizing fixtures, which are
used for creating arc-shaped or cylindrical multipolar
magnetic patterns. It should be noted that the term "plate”
is not limited to a flat plate or a plate with flat surfaces. The
same applies to the term "wedge", wherein the surface of
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the wedge is not necessary to be flat, convex or concave.
It could also take on any other geometry, if appropriate.
Forexample, awave- or zig-zag-like plate instead of a flat
plate, which creates wavy or zig-zag-like stripe patterns
instead of straight stripe patterns, is also to be under-
stood as "plate-shaped" within the scope of the invention.
A "plate-shaped" conducting portion has preferably a
cross section which is substantially rectangular, wherein
the two sides of the rectangle which are substantially
orthogonal to the stacking direction are longer than the
other two sides of the rectangle which are substantially
parallel to the stacking direction. Moreover, in order to
achieve a firm and stable stacking, the surfaces of the
conducting portions which are orthogonal to the stacking
direction are preferably prepared in such a way that a
sufficient surface contact area of every two adjacent
conducting portions (taking into consideration the elec-
trical insulation between them except for the connecting
point) is provided.

[0016] The conducting portions of the magnetizing
fixture are preferably separate pieces which are electri-
cally connected to one another. In this way, the magnetiz-
ing fixture becomes easily scalable so that the number of
the conducting portions can be increased or reduced
according to the specific application. Furthermore, the
fixture can also be dismounted and remounted without
difficulty and thus could easily be transported.

[0017] Ina preferred embodiment, the conducting por-
tions are electrically connected by a conducting bridge,
preferably a copper piece, which has a good electrical
conductivity. The connection of two adjacent conducting
portions using a conducting bridge further improves the
scalability of the fixture. The conducting bridge is how-
ever optional as it could also be engineered to be a part of
the conducting portion. Indeed, the magnetizing fixture
could also be manufactured as one single piece having a
meandering pattern, wherein the conducting portions are
integrally connected with one another.

[0018] Preferably, the conducting portions of the mag-
netizing fixture are stacked and mechanically fixed to-
gether. Stacking the plate-shaped conducting portions
makes for a very modular and variable solution that can
be easily scaled. The high mechanical strength of the
stacking and fixing e.g. by glue make it possible for this
fixture to withstand the high forces experienced during
the magnetizing process.

[0019] In a preferred embodiment, at least one insula-
tion layer is provided between two adjacent conducting
portions of the magnetizing fixture. This provides elec-
trical insulation between the conducting portions and a
way to mechanically fix the conducting portions together.
The insulation layer is preferably a glue layer, wherein the
glue layer is more preferably lined with fiber glass. In-
sulation layers are important for preventing electrical
contact between two conducting portions except for
the connection point at the conducting bridge. The in-
sulation layer preferably contains adhesive materials,
e.g. glue, in order to firmly connect and fix the stacked
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conducting portions together, wherein the layer is pre-
ferably lined with fiber glass so that even under large
pressures it keeps a set thickness. The insulation layer is
also preferably plate- or wedge-shaped. However, it can
also have any other shape which makes it suitable for
being stacked between the conducting portions.

[0020] More preferably, at least one field guide portion,
preferably containing iron, is provided between two ad-
jacent conducting portions. This field guide portion am-
plifies the magnetic field created by the current and helps
magnetize a sheet orlaminated layer thatis placed at the
meandering pattern above the fixture. Like the conduct-
ing portion and the insulation layer, the field guide portion
is preferably plate- or wedge-shaped. However, it can
also take on any other geometries which makes it suitable
for being stacked between the conducting portions as
well as the insulation layers.

[0021] The at least one field guide portion preferably
comprises at least one open slot, which extends to one
side of the field guide portion. The field guide portion is cut
in such away as to reduce the eddy currents but to still be
mechanically strong enough to be stacked together.
[0022] In a preferred embodiment, the magnetizing
fixture further comprises a means of cooling. The cooling
means is used to further dissipate heat from the magne-
tizing fixture, wherein the cooling means can be based on
liquid cooling, air cooling or any other cooling mechan-
ism.

[0023] In a second aspect, the invention further pro-
vides a method of magnetizing a layer, comprising: ap-
plying the layer at the meandering pattern of a magnetiz-
ing fixture according to the above; applying a current
source to the magnetizing fixture so that a current flows
through the meandering pattern. Using the magnetizing
fixture as well as this method, a layer can be quickly
magnetized into a multipolar pattern, which is a realiza-
tion of a Halbach-like array, but in a continuous way
instead of using discrete magnets as is more common,
which significantly improves e.g. the assembly of the
magnets.

[0024] In a third aspect, the invention relates to a ski
skin comprising a layer magnetized by the above intro-
duced method. With the integrated magnetized layer, the
ski skin can be magnetically fixed to a ski base which
preferably also has a magnetic layer, so that glue is not
needed anymore for the adhesion.

[0025] In a fourth aspect, the invention discloses a ski
base comprising a layer magnetized by the above intro-
duced method. In this way, a ski skin which preferably
also has amagnetic layer can be magnetically fixed to the
ski base.

[0026] In a fifth aspect, the invention relates to a ski
comprising a ski skin and a ski base, wherein the ski skin
comprises a layer magnetized by the method according
to the invention and/or a ski base comprises a layer
magnetized by the method according to the invention,
wherein the ski skin and ski base are magnetically at-
tached. Itis up to a manufacturer to decide whether both
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ski skin and ski base are magnetized using the fixture and
the method according to the invention or only one of them
is magnetized in this way.

[0027] Specific embodiments of the present invention
will be described below with reference to the attached
drawings in which

Fig. 1 shows a perspective exploded view of a pla-
nar magnetizing fixture according to an em-
bodiment of the invention

shows a schematic side view of the conduct-
ing portions of the magnetizing fixture accord-
ing to Fig. 1

Fig. 2

Fig. 3 shows a perspective view of the magnetizing
fixture of Fig. 1 with indicated current direc-

tions

shows a schematic cross-section view of the
magnetizing fixture of Fig. 1 with indicated
current directions

Fig. 4

shows a schematic view of the simulated
magnetic field created by the magnetizing fix-
ture according to Fig. 4

Fig. 5

Fig. 6 shows a schematic view of the planar magne-
tizing fixture with stacked and fixed conduct-
ing portions according to Fig.1

Fig. 7 shows a schematic view of a planar magne-
tizing fixture with stacked and fixed conduct-
ing portions according to a further embodi-

ment of the invention

shows a schematic cross-section view of a
cylindrical magnetizing fixture according to
an embodiment of the invention

Fig. 8

Fig. 9 shows a schematic view of a planar magne-
tizing fixture with wave-shaped conducting
portions according to an embodiment of the

invention

shows a schematic view of a ski base and a
ski skin fixed by glue

Fig. 10

shows a schematic view of a ski base and ski
skin which both comprise a magnetic layer
which is preferably magnetized by a magne-
tizing fixture according to the invention

Fig. 11

[0028] A perspective exploded view of a planar mag-
netizing fixture 10 according to an embodiment of the
invention is shown in Fig. 1. The magnetizing fixture 10
comprises a plurality of conducting portions 12, wherein
the conducting portions 12 are prepared in such a way
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that every pair of adjacent conducting portions 12 is
connected together at one end thereof such that a mean-
dering pattern across the entire conducting portions or
the entire fixture is created. The conducting portions 12
are preferably made of copper, which exhibits good elec-
trical conductivity.

[0029] In the following description, the planar magne-
tizing fixture 10 will be described using the coordinate
system shown in Fig.1. The Z-direction is referred to as
an upper or top direction, while a direction opposite to the
Z-direction is referred to as a lower or bottom direction. A
person skilled in the art will understand that such relative
terms are used to clarify the description and do not limit
the scope of the present invention to any particular or-
ientation.

[0030] According to the embodiment of Fig.1, the con-
ducting portions 12 are plate-shaped portions which ex-
tend in the X-direction, wherein the conducting portions
12 are preferably separate pieces which are electrically
connected, preferably by plate-shaped conducting
bridges 14, in particular copper pieces, wherein the con-
ducting portions 12 are one by one stacked in the Y-
direction.

[0031] As more specifically illustrated in Fig. 2, each
conducting portion 12 preferably comprises one or more
through holes 16, as well as one or more open slots 18,
wherein each open slot 18 preferably extends from one
through hole 16 to one side of the conducting portions 12.
In particular the slots may extend in the Z-direction to the
lower side of the conducting portions 12. The open slots
18 are used to prevent any eddy currents from running
around the hole 16, while the through holes 16 are cut in
order to force the current to flow in a layer at the upper
side of the conducting portions 12. Furthermore, the
metal between the through holes 16 helps to hold the
current carrying layer in place, which could thus not be
bended by high current induced forces. The metal be-
tween the through holes 16 also helps with heat dissipa-
tion, because it provides a path for the heat to flow from
the current-carrying layer where the heat is created by
Joule heating to the opposite lower side of the conducting
portions where there is a lot of metal material for the heat
to spread to. In this way, the heat can be better and more
efficiently dissipated.

[0032] Each conducting portion 12 preferably further
comprises at least one fastening hole 20 for fastening the
conducting portion in the stack, e.g. two round through
holes 20 which are respectively provided at both ends of
the conducting portion 12. The fastening holes 20 may
receive rods, for example fiber glass rods, to fix the
stacked conducting portions together. An open slot also
preferably extends from each fastening hole to one side
of each conducting portion 12, in order to avoid or reduce
eddy currents.

[0033] Every pair of adjacent conducting portions 12 is
preferably separated by at least one insulation layer 22,
so that no other electrical contact is established except
for the connecting point by the conducting bridge 14. The
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insulation layer 22 is for example made of glue, which is
preferably lined with fiber glass so that even under large
pressures it keeps a set thickness. Each insulation layer
22 also comprises at least one through hole aligned with
the fastening hole 20 for stacking and fixing purposes.
[0034] One or more field guide plates 24, preferably
iron plates, can be provided between two adjacent con-
ducting portions 12 and insulated by the insulation layers
22. The field guide plates 24 amplify the magnetic field
created by the current and help magnetize a sheet or
layerwhichis placed atthe meandering pattern above the
fixture. The metal layers 24 preferably also comprise
through holes aligned with the fastening holes 20 for
fixing purpose. A plurality of open slots may be provided,
preferably at positions distributed along the X-direction
and each slot extending in Z-direction, for preventing
eddy currents.

[0035] Fig. 3 is an exemplary illustration of a current
path created by the fixture. The direction of the current 32
is illustrated with arrows. As mentioned above, the con-
ducting portions are cut in such a way that the current is
confined in a layer at the upper surface of the fixture 10.
[0036] Fig. 4 shows a schematic cross-section view of
the magnetizing fixture 10 with indicated current direc-
tions. An upper layer 36 at the surface of the fixture 10
which carries the major part of the current 32 is also
illustrated. The magnetic field inside the dotted square
34 created by the current 32 is simulated by the software
COMSOL and illustrated in Fig. 5.

[0037] Asshownin Fig. 5, the circular field lines corre-
spond to the magnetic field 40 created by the current 32,
reflecting the right-hand rule. A sheet or alaminated layer
38 which is placed above the upper surface of the fixture
10 is magnetized by the magnetic field 40. The short
arrows 42 indicate the magnetic field at a certain height
inside the sheet or layer and show a cycloidal pattern,
magnetizing the sheet or laminated layer 38 above the
fixture 10 into a continuous Halbach array-like pattern.
The pattern shown in Fig. 5 repeats throughout the whole
fixture.

[0038] Fig. 6 and Fig. 7 illustrate two embodiments of
an assembled planar magnetizing fixture. Fig. 6 shows a
fixture 100 comprising stacked conducting portions 112
out of copper, conducting bridge 114 out of copper,
insulation layers 122 as well as field guide plates 124
out of iron. The high mechanical strength of the stacking
and the glue make it possible for this fixture 100 to with-
stand the high forces experienced during the magnetiz-
ing process. At least one rod, preferably two fiberglass
rods 140, are inserted through the aligned fastening
holes and other aligned holes at the ends of the conduct-
ing portions 112, conducting bridges 114, insulation
layers 122 and field guide plates 124 such as to establish
a rigid configuration and keep the stack from bending
when compressed.

[0039] In order to build the fixture 100, the conducting
portions 112 and other parts are preferably cut out from a
sheet of corresponding thickness and material by electro-
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erosion or other method like laser cutting etc. The por-
tions 112 are then stacked together and aligned along the
rods 140. Once the stacking is complete the stack may be
squeezed and fixed together e.g. by screws 142 and the
glue may be cured in an oven at about 120 °C for 3-4
hours. After curing the glue, the stack is able to resist high
pressures applied on it. A pressure which is high enough
to keep the fixture from delaminating is subsequently
applied, which also helps to make a good contact be-
tween the conducting portions 112 and the conducting
bridges 114 which form the current path. A realization of
the fixture has for example a copper portion thickness of
1.5mmand aniron layer thickness of 1.5 mm, resulting in
a pole pitch of about 3.4 mm.

[0040] In order to increase the pole density, the inven-
tion can be adapted by completely taking out the iron
layers. As illustrated in Fig. 7, such a fixture 200 only
comprises conducting portions 212, conducting bridges
214 and insulation layers 222, which also acts as spacer
to set the pole width. The pole density can thus be
significantly increased without losing structural proper-
ties. One does however need to introduce a higher cur-
rent to fully magnetize a sheet of a certain thickness due
to the close distance between the poles. A realization of
such a fixture 200 without field guide plates has for
example a conducting portion thickness of 1.5 mm and
a pole pitch of 1.8 mm.

[0041] The fixture can also easily be adapted to an arc-
shaped or cylindrical design by using wedge-shaped
conducting portions instead of plate-shaped portions.
Fig. 8 illustrates a cross-section view of such a fixture
300 which comprises wedge-shaped conducting por-
tions 312 which are preferably made of copper, insulation
layers 322 e.g. made of glue, and field guide pieces which
are preferably made of iron. The wedge-shaped conduct-
ing portions 312 are also preferably cutin such a way that
the current 332 is confined in a layer 336 as close as
possible to the inner surface of the fixture 300. An arc-
shaped or cylindrical layer 338 is placed along the inner
surface of the fixture 300 and can be magnetized into a
multipolar pattern which is an approximate realization of
a continuous circular Halbach array.

[0042] It should be noted that a plate-shaped conduct-
ing portion of the magnetizing fixture is not restricted to be
flat or rectangular plate-shaped as shown in Fig. 6 and
Fig. 7. Instead, other more sophisticated geometries can
also be obtained and used. Similarly, a wedge-shaped
conducting portion of the magnetizing fixture is also not
restricted to a wedge with flat, convex or concave sur-
faces as shownin Fig. 8. It could also be awedge with any
geometry.

[0043] For example, Fig. 9 shows a further embodi-
ment of the fixture 100’ that can be used to create wave-
or zig-zag-like stripe patterns, wherein each conducting
portion 112’ is shaped into a wave- or zig-zag-like plate. In
addition, each field guide portion 124’ as well as each
insulation layer 122’ is also shaped into a wave- or zig-
zag-like plate accordingly. The shaping process could be

10

15

20

25

30

35

40

45

50

55

realized before stacking by pressing each conducting
plate 112’ with an according die, so that the conducting
plate 112’ take on the shape of the die. Depending on the
application, the conducting plates 112’ could also be
formed into other plate-shape using other appropriate
dies. The same shaping process also applies to the field
guide portions 124’ as well as the insulation layers 122’,
so that they could be accordingly stacked with the con-
ducting portions 122’ and if present, the conducting
bridges 114’ together to build up the fixture 100’, pre-
ferably using fiber glass rods 140’. After being stacked,
they are preferably further squeezed and firmly fixed
together by screws 142’

[0044] A magnetizing fixture according to the invention
can be used to magnetize any thin sheets or layers of
magnetizable material, preferably 0.1 to 1 mm. One
example is ski skins or ski bases which comprise layers
magnetized by a fixture according to the invention.
[0045] Fig. 10 shows a traditionally connected ski skin
450 and ski base 460. Ski skin 450 is usually made up of
layers of different materials, namely a layer 451 which will
be in contact with the snow and is for example made of
velvet, a layer 453 which will contact the ski which is
preferably made of rubber, and some other structural
layers 452 in between, as illustrated in Fig. 10. A layer
of glue 470 above the rubber layer 453 is usually used to
fasten the ski skin 450 to the ski base 460.

[0046] According to the present application, the glue is
not needed anymore for fastening the ski skin 550, as
shown in Fig. 11. Instead of glue, magnetizable particles
are mixed directly into the rubber layer 553. Depending
on the model, other materials such as silicone can also be
used instead of rubber. In these models with silicone,
magnetizable particles are then directly mixed into sili-
cone. As there is no glue, magnetic forces are used to
fasten the ski skin 550 to the ski base 560.

[0047] During production, the magnetizable particles
are randomly oriented and have randomly oriented
grains. Thus they do not create any significant magnetic
fields. A magnetizing fixture according to the invention is
able to create a magnetic field of about 2 Tesla which can
saturate the magnetic particles, which will retain perma-
nently a portion of this magnetization, inside the rubber
layer 553 of the ski skin 550. The rubber layer 553 can
thus be magnetized by the fixture into an approximation
of acontinuous Halbach-array, which provides significant
magnetic forces in a direction perpendicular to the sur-
face of the rubber layer 553 as well as inside the layer in
the direction perpendicular to the stripes.

[0048] Inorderto fasten the skiskin 550 to the ski base
560, a similar magnetic layer 562 can be introduced into
the skibase 560 as well. The skibase 560 is usually made
of a 1.2 mm layer of HDPE. A thin layer of HDPE can be
mixed with magnetizable particles and integrated into the
HDPE layer of the ski base 560, resulting in a sandwich-
shaped three layers in the ski base 560. The first layer
561 is a pure HDPE layer for gliding, the second layer 562
is a magnetic layer of HDPE for fastening purpose, and
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the third layer 563 is made of pure HDPE in order to reach
the 1.2 mm thickness without adding too much additional
weight. The magnetic layer 562 of the ski base can be
magnetized using the same fixture for the ski base.
However, it is up to a manufacturer or a person skilled
in the art to decide whether both ski skin and ski base are
magnetized using the fixture or only one of them is
magnetized in this way.

[0049] A magnetizing fixture according to the invention
is however not restricted to the magnetization of ski skins
and ski bases but can be applied to anything that uses
thin sheets or layers of magnetizable materials such as
Nd-Fe-B. For example, it can be used to magnetize thin
sheets for fastening purposes like fastening phones to
docking stations, or one can also imagine planar fridge
magnets. Along this line another application would be
applying magnetizable particles into textiles and magne-
tizing them by a fixture according to the invention, so that
magnetic forces can be used to close or tighten gar-
ments, instead of using buttons or zippers. Regarding
a cylindrical embodiment as for example illustrated in Fig.
8, afixture according to the invention can also be used to
create an approximate Halbach array in a stator of an
electric motor, for example a stepper motor, wherein
magnetizing the circular stator into a continuous multi-
polar pattern would significantly simplify the assembly of
the stator.

Claims

1. Magnetizing fixture (10, 100, 200, 300, 100’) com-
prising conducting portions (12, 112,212, 312, 112’),
preferably made from copper, wherein the conduct-
ing portions (12, 112,212, 312, 112’) are prepared in
such a way that they form a meandering pattern,

wherein each conducting portions (12, 112, 212,
312, 112’) comprises at least one through hole
(16),

wherein each conducting portions (12, 112,212,
312, 112’) comprises at least one open slot (18)
which extends to one side of the conducting
portion,

wherein the at least one open slot (18) respec-
tively extends from the at least one through hole
(16)

to one side of the conducting portion, and char-
acterized in that

the conducting portions (12, 112,212,312, 112’)
are plate- or wedge-shaped.

2. Magnetizing fixture (10, 100, 200, 300, 100’) accord-
ing to claim 1, characterized in that the conducting
portions (12, 112, 212, 312, 112’) are separate
pieces which are electrically connected to one an-
other.
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Magnetizing fixture (10, 100, 200, 300, 100’) accord-
ing to claim 2, characterized in that the conducting
portions (12, 112, 212, 312, 112’) are electrically
connected by a conducting bridge (14, 114, 214,
114’), preferably a copper piece.

Magnetizing fixture (10, 100, 200, 300, 100’) accord-
ing to one of the preceding claims, characterized in
that the conducting portions (12,112,212, 312, 112’)
are stacked and mechanically fixed together.

Magnetizing fixture (10, 100, 200, 300, 100’) accord-
ing to one of the preceding claims, characterized in
that at least one insulation layer (22, 122, 222, 322,
122’) is provided between two adjacent conducting
portions (12, 112, 212, 312, 112’), wherein the in-
sulation layer (22, 122,222,322,122’)is preferably a
glue layer, wherein the glue layer is more preferably
lined with fiber glass.

Magnetizing fixture (10, 100, 300, 100’) according to
claim 5, characterized in that atleast one field guide
portion (24, 124, 324, 124’), preferably, containing
iron, is provided between two adjacent conducting
portions (12, 112, 312, 112’).

Magnetizing fixture (10, 100, 300, 100’) according to
claim 6, wherein the at least one field guide portion
(24,124, 324, 124’) comprises at least one open slot
which extends to one side of the field guide portion.

Magnetizing fixture (10, 100, 300, 100’) according to
one of the preceding claims, characterized in that
the magnetizing fixture further comprises a cooling
means.

Method of magnetizing a layer, comprising:

- Applying the layer at the meandering pattern of
a magnetizing fixture (10, 100, 200, 300, 100’)
according to one of the preceding claims,

- Applying a current source to the magnetizing
fixture (10, 100, 200, 300, 100’) so that a current
flows through the meandering pattern.

Ski skin (550) comprising a layer (553) magnetized
by the method according to claim 9.

Ski base (560) comprising a layer (562) magnetized
by the method according to claim 9.

Ski comprising a ski skin (550) and a ski base (560),
wherein the ski skin (550) comprises a layer (553)
magnetized by the method according to claim 9
and/or a ski base (560) comprises a layer (562)
magnetized by the method according to claim 9,
wherein the ski skin (550) and ski base (560) are
magnetically connected.
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Patentanspriiche

1.

Magnetisierungsvorrichtung (10, 100, 200, 300,
100’), umfassend leitfahige Abschnitte (12, 112,
212, 312, 112’), welche vorzugsweise aus Kupfer
hergestellt sind, wobei die leitfahigen Abschnitte (12,
112,212, 312, 112’) derart gebildet sind, dass sie ein
maanderndes Muster bilden,

wobei jeder leitfahige Abschnitt (12, 112, 212,
312, 112’) wenigstens ein Durchgangsloch (16)
umfasst,

wobei jeder leitfahige Abschnitt (12, 112, 212,
312, 112’) wenigstens eine offene Ausnehmung
(18) umfasst, welche sich an einer Seite des
leitfahigen Abschnitts erstreckt,

wobei sich die wenigstens eine offene Ausneh-
mung (18) entsprechend von dem wenigstens
einen Durchgangsloch (16) zu einer Seite des
leitfahigen Abschnitts erstreckt, und

dadurch gekennzeichnet, dass

die leitfahigen Abschnitte (12, 112, 212, 312,
112’) platten- oder keilférmig sind.

Magnetisierungsvorrichtung (10, 100, 200, 300,
100’) nach Anspruch 1, dadurch gekennzeichnet,
dass die leitfahigen Abschnitte (12, 112, 212, 312,
112’) separate Stiicke sind, welche elektrisch mit-
einander verbunden sind.

Magnetisierungsvorrichtung (10, 100, 200, 300,
100’) nach Anspruch 2, dadurch gekennzeichnet,
dass die leitfahigen Abschnitte (12, 112, 212, 312,
112’) durch eine leitfahige Bricke (14, 114, 214,
114’), vorzugsweise ein Kupferstiick, elektrisch ver-
bunden sind.

Magnetisierungsvorrichtung (10, 100, 200, 300,
100’) nach einem der vorhergehenden Anspriiche,
dadurch gekennzeichnet, dass die leitfahigen Ab-
schnitte (12, 112, 212, 312, 112’) gestapelt und
mechanisch miteinander fixiert sind.

Magnetisierungsvorrichtung (10, 100, 200, 300,
100’) nach einem der vorhergehenden Anspriiche,
dadurch gekennzeichnet, dass wenigstens eine
Isolationsschicht (22, 122, 222, 322, 122’) zwischen
zwei benachbarten leitfahigen Abschnitten (12, 112,
212,312,112’) bereitgestelltist, wobei die Isolations-
schicht (22, 122, 222, 322, 122’) vorzugsweise eine
Klebstoffschicht ist, wobei die Klebstoffschicht wei-
ter vorzugsweise mit Fiberglas ausgelegt ist.

Magnetisierungsvorrichtung (10, 100, 300, 100
nach Anspruch 5, dadurch gekennzeichnet, dass
wenigstens ein Feld-Fihrungsabschnitt (24, 124,
324, 124’), welcher vorzugsweise Eisen enthalt, zwi-
schen zwei benachbarten leitfahigen Abschnitten
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(12, 112, 312, 112’) bereitgestellt ist.

Magnetisierungsvorrichtung (10, 100, 300, 100)
nach Anspruch 6, wobei der wenigstens eine Feld-
Flahrungsabschnitt (24, 124, 324, 124’) wenigstens
eine offene Ausnehmung umfasst, welche sich zu
einer Seite des Feld-Fiihrungsabschnitts erstreckt.

Magnetisierungsvorrichtung (10, 100, 300, 100)
nach einem der vorhergehenden Anspriiche, da-
durch gekennzeichnet, dass die Magnetisierungs-
vorrichtung ferner ein KihImittel umfasst.

Verfahren zum Magnetisieren einer Schicht, umfas-
send:

- Anbringen der Schicht an dem maandernden
Muster einer Magnetisierungsvorrichtung (10,
100, 200, 300, 100’) nach einem der vorhergeh-
enden Anspriiche,

- Anbringen einer Stromquelle an der Magnet-
isierungsvorrichtung (10, 100, 200, 300, 100’),
so dass ein Strom durch das maandernde Mus-
ter flief3t.

Skifell (550), umfassend eine Schicht (553), welche
durch das Verfahren nach Anspruch 9 magnetisiert
ist.

Skibasis (560), umfassend eine Schicht (562), wel-
che durch das Verfahren nach Anspruch 9 magnet-
isiert ist.

Ski, umfassend ein Skifell (550) und eine Skibasis
(560), wobei das Skifell (550) eine Schicht (553)
umfasst, welche durch das Verfahren nach An-
spruch 9 magnetisiert ist, und/oder eine Skibasis
(560) eine Schicht (562) umfasst, welche durch
das Verfahren nach Anspruch 9 magnetisiert ist,
wobei das Skifell (550) und die Skibasis (560) mag-
netisch verbunden sind.

Revendications

Dispositif de magnétisation (10, 100, 200, 300, 100°)
comprenant des parties conductrices (12, 112, 212,
312, 112’), de préférence en cuivre, dans lequel les
parties conductrices (12, 112, 212, 312, 112’) sont
préparées de telle sorte qu’elles forment un motif
sinueux,

dans laquelle chaque partie conductrice (12,
112,212, 312, 112’) comprend au moins un trou
traversant (16),

dans laquelle chaque partie conductrice (12,
112, 212, 312, 112’) comprend au moins une
fente ouverte (18) qui s’étend sur un c6té de la
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partie conductrice,

dans laquelle la au moins une fente ouverte (18)
s’étend respectivement de 'au moins un trou
traversant (16) a un cété de la partie conduc-
trice, et

caractérisé par le fait que les parties conduc-
trices (12,112,212, 312,112’) ontlaforme d’'une
plaque ou d’un coin.

Dispositif de magnétisation (10, 100, 200, 300, 100°)
selon la revendication 1, caractérisé en ce que les
parties conductrices (12, 112, 212, 312, 112’) sont
des pieces séparées qui sont connectées électrique-
ment I'une a l'autre.

Dispositif de magnétisation (10, 100, 200, 300, 100’)
selon la revendication 2, caractérisé en ce que les
parties conductrices (12, 112, 212, 312, 112’) sont
reliées électriquement par un pont conducteur (14,
114, 214, 114’), de préférence une piéce de cuivre.

Installation de magnétisation (10, 100, 200, 300,
100’) selon I'une des revendications précédentes,
caractérisée en ce que les parties conductrices (12,
112, 212, 312, 112’) sont empilées et fixées méca-
niguement ensemble.

Dispositif de magnétisation (10, 100, 200, 300, 100°)
selon I'une des revendications précédentes, carac-
térisé en ce qu’au moins une couche d’isolation (22,
122, 222, 322, 122’) est prévue entre deux portions
conductrices adjacentes (12, 112,212,312, 112'),la
couche d’isolation (22, 122, 222, 322, 122’) étant de
préférence une couche de colle, la couche de colle
étant plus préférentiellement doublée de fibre de
verre.

Dispositif de magnétisation (10, 100, 300, 100’) se-
lon la revendication 5, caractérisé en ce qu’au
moins une portion de guidage de champ (24, 124,
324, 124’), contenant de préférence du fer, est pré-
vue entre deux portions conductrices adjacentes
(12, 112, 312, 112)).

Dispositif de magnétisation (10, 100, 300, 100’) se-
lon la revendication 6, dans lequel au moins une
partie de guidage de champ (24, 124, 324, 124’)
comprend au moins une fente ouverte qui s’étend
sur un cété de la partie de guidage de champ.

Dispositif de magnétisation (10, 100, 300, 100’) se-
lon 'une des revendications précédentes, caracté-
risé en ce que le dispositif de magnétisation
comprend en outre un moyen de refroidissement.

Procédé de magnétisation d’'une couche, compre-
nant :
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- Appliquer la couche au niveau des méandres
d’un dispositif de magnétisation (10, 100, 200,
300, 100’) selon I'une des revendications pré-
cédentes,

- Appliquer une source de courant a l'appareil de
magnétisation (10, 100, 200, 300, 100’) de ma-
niére a ce qu’'un courant circule a travers les
méandres.

Peau de ski (550) comprenant une couche (553)
magnétisée par le procédé selon la revendication 9.

Base de ski (560) comprenant une couche (562)
magnétisée par le procédé selon la revendication 9.

Skicomprenant une peau de ski (550) etune base de
ski (560), dans lequel la peau de ski (550) comprend
une couche (553) magnétisée par la méthode selon
la revendication 9 et/ou une base de ski (560)
comprend une couche (562) magnétisée par la mé-
thode selon la revendication 9, dans lequel la peau
de ski (550) et la base de ski (560) sont magnéti-
quement connectées.
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