|  METHOD FOR | NFLUENCI NG THE MAGNETI C COUPLI NG BETWEEN TWO BODI ES WHI CH
ARE AT A DI STANCE FROM ONE ANOTHER, AS WELL AS AN APPARATUS FOR CARRYI NG
QUT THE METHOD 5 TECHNI CAL FI ELD The present invention relates to the field
of influencing magnetic fields. It relates in particular to a nmethod for

i nfluencing the magnetic coupling between tlwo bodies which are at a

di stance from one another, according to the precharacterizing clause of
Claiml, 1io and to an apparatus for carrying out the nmethod. PRI OR ART
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TECHNICAL FIELD

The present invention relates to the field of influencing magnetic fields. It relates in
particular to a method for influencing the magnetic coupling between two bodies which
are at a distance from one another, according to the precharacterizing clause of Claim 1,

10 and to an apparatus for carrying out the method.

PRIOR ART

Diamagnetism is defined as a characteristic of a substance of displacing to a greater or
lesser extent a magnetic field which passes through it from its interior, and of
15 attenuating the magnetic field. An ideal diamagnet is a superconductor of a first type,
which completely displaces the magnetic field from its interior, with the exception of a
narrow edge area. In the case of diamagnetic material, circulating currents are induced
by the outer magnetic field at the atomic level on the basis of the proposed model, the
magnetic field of which circulating currents opposes the outer magnetic field and
20  attenuates it, In the case of the superconductor of the first type, a zero-loss screen
current is created in the edge area in the macroscopic dimension by the outer magnetic
field, and its magnetic field results in there being no field in the interior of the

superconductor.



superconductor. 2 Because of the field displacenent, the magnetic coupling
between two bodies can in principle be varied (attenuated) by a diamagnetic
body, when the dianagnetic body is brought into the region of the magnetic
coupling between the bodies. It is not possible to control this process,
and in particular it is not possible to swistch the field 5 displacenment on
and of f easily. DESCRI PTION OF THE | NVENTI ON The object of the invention is
to specify a nmethod and an apparatus by nmeans of which the magnetic
coupling between two bodies can be influenced and controlled easily and io
specifically. The object is achieved by the totality of the features of
Clains 1 and 1Q. It is ess éjal for the inventign that a controll able
field displace ’t‘sea?)tsptg? gFEQ Sprcmenhdheampgnstig coupling) bebwssaitvorkagies an &
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B=0 in its outegr C rol possibility is to switch the field
di spl aceman? aglf)%l?% uls]toémnﬁlgroqgéafsﬁ{'n order to zo influence the nagnetic

coupling between the two bodies. This results in a change between ful
field displacenent and no field displacenent, corresponding to a sw tching

DESCRIPTION OF THE INVENTION

The object of the invention is to specify a method and an apparatus by means of which
the magnetic coupling between two bodies can be influenced and controlled easily and

10 specifically.

The object is achieved by the totality of the features of Claims 1 and 10. It is essential
for the invention that a controllable field displacement apparatus which has a field
displacement region is fitted between the two bodies, and that the magnetic field
between the two bodies is displaced in a predetermined manner from the field
15 displacement region of the field displacement apparatus by appropriately driving the
field displacement apparatus. The field displacement apparatus in this case defines a
spatial region in which there is a magnetic induction flux density B where divB=0, and

there is a vector potential A where rotA=0 and B=0 in its outer area.

One control possibility is to switch the field displacement apparatus on or off in order to
20 influence the magnetic coupling between the two bodies. This results in a change
between full field displacement and no field displacement, corresponding to a switching

process for the magnetic coupling.



process for the magnetic coupling. 3 In order to achieve a periodically
varyi ng coupling, such as that which occurs for exanple in conjunction with
i nduced alternating currents, the field displacenment apparatus can be
switched on and off periodically in order to influence the magnetic

coupling between the two bodies. s However,; it is also feasible to vary the
strength of the field displacenent of the gield di spl acenent apparatus in
order to influence the nagnetic coupling between the two bodies, in order
to achieve a continuous change, such as that which occurs, for exanple,
during sinusoidal processes. In this case, at |east one toroidal coil, which
is intrinsically closed, is preferably used to_ to produce the field

di spl acement rBgPEe. torashigyer amperodicay xpatng coypbingnsych | ascthat whichjseurgiderced by
a w nding through which current flows and which runs within the at | east

one toroidal cB@mple fn cRBuBGoac Withnindyced ralternaling gurrene ther Srldafiselasementthe
magneti c coupling to be influenced exi,st. between identical bodies, or

i fforent  bocHRPATAURCan DS SIVIIGHEE o apchgft waa?%ga?lﬁdg) FerzrerRiwentithy Magnelithent
magnet, whose 15.nagnetic f{eld interacts with another body. In particular,
both bodi es meSPBERERWEHERE WARRMSSs, which attract or repel one another in
the course of their interaction, depending on the polarity. At |east one of
t he bodi es may, however, also be an el ectronmagnetic coil which either has a

current fl ow nHowkvepLighs alko fdasibleftoantl he aaerps ofitheapie tispladdnednd of e flely ough

which a 20 varying magnetic field flows, as an induction coil. In

particul ar, bodisplhedicasappayatisein order to influence the magnetic coupling between the two
bodies, in order to achieve a continuous change, such as that which occurs, for example,

during sinusoidal processes.

In this case, at least one toroidal coil, which is intrinsically closed, is preferably used to
10 produce the field displacement region. Furthermore, the vector potential can be
influenced by a winding through which current flows and which runs within the at least

one toroidal coil, in the direction of the axis of the toroidal coil.

The magnetic coupling to be influenced may exist between identical bodies or different
bodies. At least one of the bodies may therefore be a permanent magnet, whose
15 magnetic field interacts with another body. In particular, both bodies may be permanent
magnets, which attract or repel one another in the course of their interaction, depending

on the polarity.

At least one of the bodies may, however, also be an electromagnetic coil which either
has a current flowing through it itself and produces a magnetic field, or through which a
20  varying magnetic field flows, as an induction coil. In particular, both bodies may be

electromagnetic coils.

In this case, a controller is preferably used in order to control the field displacement



el ectromagnetic coils. In this case, a controller is preferably used in
order to control the field displacenent 4 apparatus. One refinenent of the
field displacenment apparatus according to the invention is characterized in
that the field displacenent apparatus has at | east one toroidal coil whose
i nner magnetic field is closed in the formyof a ring and whose outer
magnetic 5 field disappears. In particular, a winding (31) to which current
can be applied and which runs in the direction of the axis of the toroidal
coil can be arranged within the at | east one toroidal coil. According to
one preferred devel opnent of this refinement, a plurality of toroidal coils
which are directly adjacent to one another on a plane are arranged
concentricallfpgﬁtu&io inside the other. A particularly uniformfield
di spl acenent region can be produced in the field displacenent apparatus if
a plurality of toroidal coils which are each directly adjacent to one
anot her on twaOm edt@smedti 6 thrr Geldr disglgRmenN eppaki@sCadcbRlin Relthe afventihr 8nged
concentrically one inside the other. is The toroidal coils or the w nding
are/is in thi scheasteripdeinethabthy Gadkplaeemém apparefue dias iac ddast posveroidalpioily,
which is itself controlled by a controller. BRI EF EXPLANATI ON OF THE FI GURES
The inventi on whdst ilyer eraphaticnfsadd iisnclosed én det farth ofa dirfpearfdowharei cuger treghetiesi ng
exenplary 20 enbodi ments and in conjunction with the drawi ng, in which:

5 field disappears. In particular, a winding (31) to which current can be applied and which

runs in the direction of the axis of the toroidal coil can be arranged within the at least

one toroidal coil.

According to one preferred development of this refinement, a plurality of toroidal coils
which are directly adjacent to one another on a plane are arranged concentrically one

10 inside the other.

A particularly uniform field displacement region can be produced in the field
displacement apparatus if a plurality of toroidal coils which are each directly adjacent to
one another on two planes which are arranged one above the other, are arranged

concentrically one inside the other.

15  The toroidal coils or the winding arefis in this case preferably connected to an electrical

power supply, which is itself controlled by a controller.

BRIEF EXPLANATION OF THE FIGURES

The invention will be explained in more detail in the following text using exemplary

20 embodiments and in conjunction with the drawing, in which:



5 Fig. | shows, in a highly sinplified form various steps (Figures la to
Id) for influencing the magnetic coupling between two pernmanent magnets,
according to one exenplary enbodi nent of the method according to the
invention; Fig. 2 shows a section through a toroidal coil, as is part of a
field displacement 5 apparatus according to one exenplary enbodi ment of the
invention; Fig. 3 shows a cross section through one exenpl ary enbodi nent of
the field displacenent apparatus according to the invention, having
concentric toroidal coils, which are operated alternately, on two planes
whi ch are | ocated one above the other; 1o Fig. 4 shows an illustration,
conparable to Figure 1, of an arrangenent in which the coupling between a
per manent magn@g. B#®Wan 1@I3e@tﬁhbhﬁgwgtﬂeé foon vegousj siepsuéhiguigs alec & dithdont o t he
invention; Fig. 5 shows an illustration, conparable to Figure 4, of an
arrangenent in whi cnn@w&méé*t?prnilaﬁ’gﬂw%@&b«ttwrwewcwaﬁlﬁgg@@sr@%eqcpgdmgs

i nfluenced according to the 15 invention;, and Fig. g_shoms.a section
through a field dis P&E%%mplaébﬁlap%ﬁ%m&g%m%w #6‘” {8 n e Inveptom) ary

enbodi nent of the invention, with a toroidal coil and an additional w nding
running around in it, in order to control the vector potential. 20

APPROACHES TO FilyP ENEDITATRI Rt thidiighl NWEDERICON B as TiRgattnyfeatfieindisglhabRst t 0
t he manner in which phenonena and effects of dianagnetism

5 apparatus according to one exemplary embodiment of the invention;

Fig. 3 shows a cross section through one exemplary embodiment of the field
displacement apparatus according to the invention, having concentric toroidal
coils, which are operated alternately, on two planes which are located one

above the other;

10 Fig.4 shows an illustration, comparable to Figure 1, of an arrangement in which the
coupling between a permanent magnet and an electromagnetic coil is

influenced according to the invention;

Fig. 5 shows an illustration, comparable to Figure 4, of an arrangement in which the
coupling between two electromagnetic coils is influenced according to the

15 invention; and

Fig. 6 shows a section through a field displacement apparatus according to another
exemplary embodiment of the invention, with a toroidal coil and an additional

winding running around in it, in order to control the vector potential.

20 APPROACHES TO IMPLEMENTATION OF THE INVENTION



can be produced in a fixed predeterm ned region in space (field displacenent
region) and how this diamgnetic spatial region which is produced by
external currents (field displacenent region) can be used for interaction
of magnetic or electromagnetic fields 5 which are constant or which vary
over time, and which extend into this regiagn from different external

i ndependent sources (for exanple external permanent nagnets or

el ectromagnets). In particular, the proposal covers the control of the outer
steady-state fluxes, and/or fluxes which vary over tinme, of the magnetic
fields which originate fromthe external 10 sources. In order to produce
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producing a circular, intrinsically closed,

In particular, the proposal covers the control of the outer steady-state fluxes, and/or
fluxes which vary over time, of the magnetic fields which originate from the external

10 sources.

In order to produce the diamagnetic spatial region, a specific field displacement
apparatus is proposed, specifically a diamagnetism generator (DMG in the following
text), whose variables and parameters are annotated with the index p. Within the fixed
predetermined spatial region, the DMG produces closed circulations of the magnetic
15 flux density of a magnetic field Bp which is constant and/or varies over time, where
divBp=0 (in the interior of the spatial region). Outside the fixed spatial region, a vector
potential Ap is produced with the radial gradient (gradA,p), where rotAp=0 and Bp=0.
The fixed interaction of these two regions acts like the phenomenon of diamagnetism in
the relationships with other external fluxes of the magnetic and/or electromagnetic
20 fields, which extend into this region from other external sources (for example

permanent magnets or electromagnets).

By way of example, a circular solenoid (toroidal coil) which is supplied from an
electrical power source can be used as a DMG, producing a circular, intrinsically closed,

electromagnetic field Bp (the direction of the field Bp is along the axis of the circular



el ectromagnetic field BD (the direction of the field BDis along the axis of
the circular 7 solenoid). An outer circular region of the vectori al
potential Ao also exists, with the radial gradient (gradA .D) and the
paranmeters on this region Bo=O, rotAl = 0. If the solenoid is supplied with
direct current, then dAoldt =0. If, in congrast, the solenoid is supplied
with alternating current, then dADidt = AO D*KD*f(v) where AO D =the 5
anplitude of the vectorial potential AD, f(v) = a function of the frequency
of the alternating current, and Ku = a correction coefficient, which takes
account of the wave phenonenon fornms of AD. Figure | shows a highly
sinplified |Iluie @Ion of the principle of the nmethod according to the
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an arrow) for grehehfidh e@drd, (Figure Ib). In this case, the field

di spl acement apparatus 13 is preferably positioned 20 such that the action
of the field displacenent is a maxi mum on the magnetic coupling of
Figure | shows a highly simplified illustration of the principle of the method according
to the invention in the form of various steps (figure elements). According to Figure la,
10 the method is based on two bodies 10 and 12, which are at a distance from one another
and are in this case, by way of example, in the form of permanent magnets, and which
are magnetically coupled such that a region is formed between them with a magnetic
induction flux density 11 which is not zero. In the present example, the opposite poles

of the two permanent magnets face one another, as a result of which the magnetic

15 interaction exerts an attraction force on the two bodies 10, 12.

Now, according to the invention, a controllable field displacement apparatus 13 is
introduced into the region of the magnetic induction flux density 11 which is not zero
and has a control input 14 (illustrated symbolically by an arrow) for external control
(Figure 1b). In this case, the field displacement apparatus 13 is preferably positioned
20 such that the action of the field displacement is a maximum on the magnetic coupling of

the two bodies 10, 12.

When the field displacement apparatus 13 is now switched on (symbolized by the block
arrow at the control input 14 in Figure 1c) the field displacement that this results in

produces a different magnetic induction flux density 11°, which results in



the two bodies 10, 12. Wen the field displacenent apparatus 13 i s now
switched on (synbolized by the block arrow at the control input 14 in
Figure Ic) the field displacenent that this results in produces a different
magnetic induction flux density 11', which results in 8 correspondingly
different magnetic coupling between the bodies. Wen the field displacenent
apparatus 13 is switched off again (Figure Id), the original state from
Figure la is produced again. Instead of the nagnetic coupling between two
per manent magnets, the field 5 displacenent apparatus 18 - as shown in
Figures 4 and 5 - may, however, also be used to influence the magnetic
coupling between a pernmanent magnet 12 and an el ectronmagnetic coil 25
(Figure 4), orcaesresdmgbingiffarent megngincorrlingobgtweans thengodigs. WMhegyupe fwld i n
whi ch case the el ectromagnetic_coils 25 26 are either thenselves used to
produce a ragn@eRlaceEsASERRfatys) B i writched effageinn@igreld), thy ongipal siediomon of
a current by %p v rLatig&ﬁgf the injected magnetic field. The central

el ement of one"ERENBIERY 8&'®ent of the field displacenent apparatus 13
or 18 according to the invention is a toroidal coil 15 of the type shown in
the formof a section in Figure 2, in the interior of which the coi

current fornms msRBEYNSL itle inapuetid QWduplidgUbetvéen WWC hetrBanehtoSednets, ttie ffefd m of
aring, while there is no field in the outer area. is If, as shown in Figure

3, a plural st ydiepladeareni apphransill§s- akShown ilFiginds 4 Ahd 5 — mddy, hodveweh, aloebe wath
directly adjacent to one another on two planes which are arranged one above
the other aretaannfairged tbonoantetic calupyngorbetwensi depdrinenant hangrien I chad 40 form
afield

electromagnetic coil 25 (Figure 4), or between two electromagnetic coils 25 and 26

(Figure 5), in which case the electromagnetic coils 25, 26 are either themselves used to

produce a magnetic constant field or alternating field, or for induction of a current by

10 variation of the injected magnetic field.

The central element of one exemplary embodiment of the field displacement apparatus
13 or 18 according to the invention is a toroidal coil 15 of the type shown in the form of
a section in Figure 2, in the interior of which the coil current forms a magnetic induction

flux 17, which is closed in the form of a ring, while there is no field in the outer area.

i5  If, as shown in Figure 3, a plurality of toroidal coils 19,..,21 and 19°,..,21” which are
each directly adjacent to one another on two planes which are arranged one above the
other are arranged concentrically one inside the other in order to form a field
displacement apparatus 18, a (diamagnetically acting) field displacement region 22 is
formed between the coil planes and has the effect shown in Figure 1c when the coils
20 19,.,21 and 19°,...21° are switched on. In this case, the toroidal coils 19,..,21 and

19°,..,21" are operated alternately both within each plane and between the planes.

Influencing the magnetic coupling makes it possible not only to influence (switch)

magnetic forces but also to control inductive processes which may be involved with the



di spl acenent apparatus 18, a (diamagnetically acting) field displacenent
region 22 is formed between the coil planes and has the effect shown in

Figure I c when the coils 20 19,..,21 and 19',..,21" are switched on. In this
case, the toroidal coils 19,..,21 and 19',..,21" are operated alternately
both within each plane and between the planres. Influencing the magnetic

coupling nmakes it possible not only to influence (swtch) magnetic forces
but also to control inductive processes which nmay be involved with the 9
production and processing of alternating currents. Figure 6 shows anot her
exenpl ary enbodi nent of a field displacenment apparatus according to the
invention, in an_ illustration copparable to Figure 2. The field

di spl acenent aHﬁQ‘t‘%‘PHé“@BUOFWS‘PB@ﬁ?lé"r’@tlﬁégur@?nfsor0| dal coil 32 which extends
along a 5 central (circular) axis 33 and through which a coil current 34
flows. The coil current 34 produces a magnetic field BDin the field

region, which Figuli 6 etbR§ anbiher th@nPirgnentlinkdhe of i &r\eadnalsplracetnmtl bdratand out
of the plane of the drawing on the right. An additional wnding 31 is
arranged al ongadcbgliXits ths inventitie inntenll@tra®dn thapdratlei aFigeei b. 38e (flyd way
of exanple and wi thout any restriction to generallty, Figure 6 shows four
turns), which d@plpceartuc espasdtusaddlid Figosd 6 tagnadiodal cell 2 Byhithexteriddrdldimgra fi el d
region 36, which is oriented parallel to the coil current 34 and at right
angl es to the pagnkfirculin)ekid 3BBndfhroupd vitoehod cal curreot 34 B&wvs. The coibcureeat 3 gr adA
,Dis influenced by the additional wi nding 31. The vectorial potential Ar,D
and the vari abbwdyreadmagneticefi¢ld Boue teelitlbyegionewhish ér diccledrintofthe plenct afshd i el ds
a, and is BD, in which case it is possible to vary the current through the
wi nding 31 to €ragigeomihe left and out of the plane of the drawing on the right. An additional

winding 31 is arranged along the axis 33 in the interior of the toroidal coil 32 (by way
of example and without any restriction to generality, Figure 6 shows four turns), which
10 produces an additional magnetic field By in a further field region 36, which is oriented
parallel to the coil current 34 and at right angles to the magnetic field Bp of the toroidal

coil 32.

The variable gradA, p is influenced by the additional winding 31. The vectorial potential
A;p and the variable gradA,p are influenced by the interaction of the two fields By and
15 Bp, in which case it is possible to vary the current through the winding 31 to create an
influence, without having to vary the coil current 34 in the toroidal coil 32. This results
in additional possible ways to influence magnetic couplings by means of the

diamagnetic field displacement region.



i nfluence, without having to vary the coil current 34 in the toroidal coi

32. This results in additional possible ways to influence nagnetic
couplings by neans of the diamagnetic field displacenment region. 10 LIST
OF REFERENCE SYMBCOLS 10, 12 Pernmanent magnet 11,11' Magnetic induction flux
density 13,18,30 Field displacenent apparatgs (controllable) 5 14 Control

i nput 15 Toroidal coil 16 Coil current 17 Magnetic induction flux 19, 20,21
Toroidal coil 10 19',20',21" Toroidal coil 22 Field displacenent region 23
El ectrical power supply 24 Controller 25,26 Electromagnetic coil 15 31
Wnding 32 Toroidal coil 33 Axis (toroidal coil) 34 Coil current

LIST OF REFERENCE SYMBOLS
10,12 Permanent magnet
11,110 Magnetic induction flux density

13,18,30  Field displacement apparatus (controllable)

5 14 Control input
15 Toroidal coil
16 Coil current
17 Magnetic induction flux

19,20,21 Toroidal coil

10 19°,20,21” Toroidal coil

22 Field displacement region
23 Electrical power supply
24 Controller
25,26 Electromagnetic coil
15 31 Winding
32 Toroidal coil
33 Axis (toroidal coil)
34 Coil current
35 Magnetic field (winding 31)

20 36,37 Field region



35 Magnetic field (wwnding 31) 20 36,37 Field region 11 Patent Cains 1.
Met hod for influencing the nagnetic coupling between two bodies (10, 12; 25,
26), which are at a distance from one another, characterized in that a
controllable field displacenent apparatus (13, 18, 30) which has a field
di spl acenent region 5 (22) is fitted betwegn the two bodies (10, 12; 25,
26), and in that the magnetic field (11) between the two bodies (10, 12;
25, 26) is displaced in a predeterm ned manner fromthe field displacenent
region (22) of the field displacement apparatus (13, 18, 30) by
appropriately driving the field displacenent apparatus (13, 18, 30), io 2.
Met hod accordi%g to aim1l, characterized in that the field displacenent
appar at us (13, Pagent3g}aims swi t ched on or off in order to influence the
magnetic coupling between the two bodies (10, 12; 25, 26). 3. Method
according to Caim1, characterized in that the field displacenent

apparat us. (13,118, \ils, G EAAIO A CLARIE] BAVRERY ohdePloT2 1R,

i nfluence the 15 nagnetic coup en odi es
4. Method accor di nget o) Ak L, diGRRE FoLEOZRGER chitieri /26 i3 iHaPL80diofinid he
field displacenent )’0?’ 1?he e?ai (Jaal d %ﬁsgﬁacéﬁezaﬁt apﬁg%}at ?Jrs ?i@ al@, @8@ blés
varied in order tofe|yRidptRBREn APBarTROPEL 118 URHit BasPL ¥R Is i RBmENGROE1 €S
(10, 12; 25, 26). 5. Met hod accgﬁéing@té ohggofICId?nsll toﬂ%, charg%terized
in that at lseast ope) s fitted between the two bodies (10, 12; 25, 26), and in that the magnetic

field (11) between the two bodies (10, 12; 25, 26) is displaced in a predetermined

manner from the field displacement region (22) of the field displacement

apparatus (13, 18, 30) by appropriately driving the field displacement apparatus
(13, 18, 30).

10 2. Method according to Claim 1, characterized in that the field displacement
apparatus (13, 18, 30) is switched on or oft in order to influence the magnetic

coupling between the two bodies (10, 12; 25, 26).

3.  Method according to Claim 1, characterized in that the field displacement
apparatus (13, 18, 30) is switched on and off periodically in order to influence the

15 magnetic coupling between the two bodies (10, 12; 25, 26).

4. Method according to Claim 1, characterized in that the strength of the field
displacement of the field displacement apparatus (13, 18, 30) is varied in order to

influence the magnetic coupling between the two bodies (10, 12; 25, 26).

5.  Method according to one of Claims 1 to 4, characterized in that at least one
20 toroidal coil (15; 19, 20, 21, 19°, 20°, 21°; 32), which is intrinsically closed, is

used to produce the field displacement region (22).



20 toroidal coil (15; 19, 20, 21, 19', 20', 21'; 32), which is intrinsically
closed, is wused to produce the field displacenent region (22). 12 6.

Met hod according to Claimb5, characterized in that the vector potential (A
,)) is influenced by a winding (31) through which current flows and which
runs within the at |east one toroidal coiky,(32), in the direction of the
axis (33) of the toroidal coil (32). s 7. Method according to one of C ains
1 to 6, characterized in that at | east one of the bodies (10, 12; 25, 26)
is a permanent magnet (10, 12). 8. Method according to Claim?7,
characterized in that both bodies (10, 12) are permanent magnets. 9. Method
according to one of Cl ains to 6, characterized in that at |east one of the
10 bodi es (10, 6:12:Mgtod ze)ordleg tnClaire % ehmasisized &n Bl the(vagior pefpntial (A-phis hod
according to Cla|n1ﬁ racterlzed in that both bodies (25, 26) are

el ectromagnetic cdi ‘éenc? by pptintieg @d&Bmghngl genbilows andywhich funs pthin
characterized in t controll.er sed. i n order, t he
field displ acenenttnaﬁtplﬁ?satoﬂg tc(”i‘éal @gzé%)@ n t?‘F g‘r giongf thejaxis @%P Qggﬁé?ff"dal
apparatus (13, 18(ﬁég%2for carrying out the nmet hod, characterized in that
the field displace apparatus (13, 18, 30) deflnes a spatial region in
which there is a magnetic induction flux density B where divB=0O, and there
is a vector potential A where rotA=O and B=0 in its outer area. 13. Field

di spl acenent apparMethsd acoadith dne @f Clahmin 126, chbactatiadrih zied af 1Bast biad oftthe
field

bodies (10, 12; 25, 26) is a permanent magnet (10, 12).

8.  Method according to Claim 7, characterized in that both bodies (10, 12) are

permanent magnets.

9.  Method according to one of Claims 1 to 6, characterized in that at least one of the

10 bodies (10, 12; 25, 26) is an electromagnetic coil (25, 26).

10. Method according to Claim 9, characterized in that both bodies (25, 26) are

electromagnetic coils.

11. Method according to one of Claims | to 10, characterized in that a controller (24)

is used in order to control the field displacement apparatus (13, 18, 30).

15 12. Field displacement apparatus (13, 18, 30) for carrying out the method,
characterized in that the field displacement apparatus (13, 18, 30) defines a spatial
region in which there is a magnetic induction flux density B where divB=0, and

there is a vector potential A where rotA=0 and B=0 in its outer area.

13. Field displacement apparatus according to Claim 12, characterized in that the field
20 displacement apparatus (13, 18, 30) has at least one toroidal coil (15; 19,..,21;

19°,..,21°; 32) whose inner magnetic field is closed in the form of a ring and



20 di spl acenment apparatus (13, 18, 30) has at |east one toroidal coil (15;
19,..,21; 19',..,21"; 32) whose inner nmagnetic field is closed in the form
of aring and 13 whose outer magnetic field disappears. 14. Field

di spl acenent apparatus according to Claim 13, characterized in that a

w nding (31) to which current can be appliggl and which runs in the direction
of the axis (33) of the toroidal coil (32) is arranged within the at | east
one toroidal 5 coil (32). 15. Field displacenent apparatus according to
Claim 13, characterized in that a plurality of toroidal coils (15;

19,..,21; 19',..,21") which are directly adjacent to one another on a plane
are arranged concentrically one inside the other. 16. Field displacenent
appar at us accor di n§haseoeeaagnete figlddisaprearsi zed in that a to plurality of
toroidal coils (15; 19,..,21; 19',..,21') which are each directly adjacent
to one another on two planes which are arranged one above the other, are
arranged conceqt riiglal divplgReh apfeatisN ecBEdMY to Llaimi 8] chaddctRizaf SR a
apparatus according to one of Cains 12 to 16, characterized in that the
toroidal coil or cwintimg((3D;todhich cutdent 34 be appBdd andB3WhicRKurdshig thé dighiciéh 681) i's
is (are) connected to an electrical power supply (23), which is itself
controlled by a chatxiel(33rof(Rdjoroidal coil (32) is arranged within the at least one toroidal

5 coil (32).

15. Field displacement apparatus according to Claim 13, characterized in that a
plurality of toroidal coils (15; 19,..,21; 19°,..,21") which are directly adjacent to

one another on a plane are arranged concentrically one inside the other.

16. Field displacement apparatus according to Claim 15, characterized in that a
10 plurality of toroidal coils (15; 19,..,21; 19°,..,21") which are each directly adjacent
to one another on two planes which are arranged one above the other, are arranged

concentrically one inside the other.

17. Field displacement apparatus according to one of Claims 12 to 16, characterized
in that the toroidal coil or coils (15; 19,..,21; 19°,..,21°; 32) or the winding (31) is
5 (are) connected to an electrical power supply (23), which is itself controlled by a

controller (24).





