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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 two bodies which are at a

di stance from one another, according to the precharacterizing clause of

Claim1, 1io and to an apparatus for carrying out the nmethod. PRI OR ART
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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

macr oscopi ¢ di nension by the outer magnetic field, and its nagnetic field

results in theigpeaingFpe field in the interior of the

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 switch the field 5 displacenent 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

speci fi cal | BecahfteoPHeeldld | BsprscRin@He dhdihabh@ict &iu?_lihé Yetfech &0l BRI @5 iaf
Clainms 1 and 10. It is essential for the invention that a controllable

field di splgeimetbeanaad ateaunbd Chy Rafandaghb@®d HodydiviiRhase TRMaghG@d BEHy i3
fitted between the two bg%ies, éﬁ t hat E%e nag@gtic field gétmeen}ihe t wo

bodies is di)@ﬁ%lﬁﬁﬁt@ the répidk 6flHeahiagnead csmrhgrbetwwmh%oaieglwié fotHossblacenent
region of the field displacenent apparatus by appropriately driving the

field displecesmpdl BRPIrededs  anldenfpatichisl KPIAGBIaREsIBRPE aWighi thet Hélg case
defines a spatial region in which there is a magnetic induction fl ux

density B whigplecehenBoan®@b cadilere is a vector potential A where rot A=O and
13=0 in its outer area. One control possibility is to switch the field

di spl acenent apparatus on or off in order to 20 influence the magnetic
coupling between the two bodies. This results in a change between ful
field displacement 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 d%splacenent apparatus can be
switched on and off periodically in order°to influence the magnetic

coupling between the two bodies. 5 However, it is also feasible to vary the
strength of the field displacenent of the field displacenent 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 si nugppeR} t@%@ﬁi@@@_%Speridliiéaﬂysva?ﬁﬁg’coﬁ{al(i)ﬁg?as%h %@ethapmmhabccgfydfor whi ch

isintrinsically closed, is preferably used 1o produce the fi

di spl acenmentyid QR- cdil; clﬁ%mrtﬁ,inab&dvs&érﬁémgﬁrcsﬂéﬁtal tHeafieRe displikbd&nced by
a wi ndi ng through which current flows and which runs wthin the at |east

one toroi dajpfapiths cdibd BRiteHddest bR off petrila_@icﬁl’f%% Qfdek N8 ARl Fhe MAbheticThe

magneti c coupling to be influenced may exi st between 1 dentical bodies or

di fferent Wiﬁébeﬁeehﬁ%&%o%%ie@f t he bodies may therefore be a permanent
magnet, whose 15 magnetic field interacts with another body. In particular,

bot h bodi es may be permanent nagnets, which attract or repel one another in
the course of their interaction, depending on the POl arity. At |east one of
t he bodi s Hayevéroitayatso fahslletie vary thestenghudribe ifigldcdisplagdmant ofithehBeld has a
current flowng through it itself and produces a nmagnetic field, or through
whi ch a 20displasanmant mpparetus on fardérdofinGugnce dhe armgnetiu coundimg cesitween| the two
particul ar, both bodies nmay be

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 displacement 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 formof 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 preferrggacharel opment of this refinenment, 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 uniformfield

di spl acenent region can be produced in the field displacenent apparatus if
a pluralityOss refonesemhl ofcdiel Belghdisplagament pppargius egacpidingyjta chatinyetiop nig

anot her on two planes which are arranged one above the other, are arranged
concent ri cathaackwmiged nithe thedligdd hiyplacementapnagates das ak deass ope teneidahicaldi ng
are/is in thijs case preferably.connected to an electrical power supply,

whi ch is itWBese wesitRagncan fisld i elosndrigl the formpRf ErinRmdANATICCNIFMIRIELE| GURES
The invention will be explained in nore_detail in the foIIoangptext usi ng

exenpl ary  DYd SiBpRRaFe Mt Bariadar. 3 vapding h2bite whigh srrrenbeany bagnpied and wWhickh:
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 are/is 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. 1 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 nent 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 | ppat @lowdlein abRisdlyt RenPHMQ fork rfbus 4stSPOVBigafesi 14 ust 1@t ikqn,
conparable to Figure 1, of an arrangenent in which the Tcoupling between a

permanent magnet mifMidediing iRGhA ¥R B6HHIMgtRtWednSwol prth HeMNE GfhgA&s Qicebrdfhgt 0 t he
invention; Fig. 5 shows an illustration, conparable to Figure 4, of an

arrangement in Vmi&&hetd%@mﬁﬁi@jd@fhbwnﬁﬁtdﬁﬁ@m‘éﬂ@dﬁb@&ﬂfn@ﬁ@ﬂféﬁh{/&ﬁ@ﬁj I's is
i nfl uenced according to the 15 invention; and Fig. 6 shows a section

through a field displacenent apparatus according to another exenplary
enbodi ment of the invention, with a toroidal coil and an additional w nding
runni ng ar ofi#d2i nshows ¢ rsegfiate threwghe a riproidal toed, weds dartpelt @ digldydisplagement
APPRCACHES TO | MPLEMENTATI ON.OF THE | NVENTION 6 The invention relates to
the mannér in whi ePPApRETRSSEIENGIRPIE RRAIBPLNOTM bpdimarttthesipvention;

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 1is

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 ragion) can be used for interaction
of magnetic or electromagnetic fields 5 ich are constant or which vary
over time, and which extend into this region 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 whi chheidvgntiai elftéom theenaxbeinnahich Phesandmaemd dffecar sfediamhagreiigduce
the di amagnetic spatial region, a specific field displacenent apparatus is
proposed, sgachd prduted m difiasdh@releicsfingdnegian o sHddEfiel dibslademdnovégdich)
text), whose variables and paraneters are annotated with the index D. Wthin
the fixed mikhetealividiathgpat spdtial egianwhiches Phédused By erseradl @hifdnts (field
circulations of the magnetic 15 flux density of a magnetic field BD which is
const ant andisplacensgnt esgiow)etant benised neineeradiov BIPsdgnietic bhelectdagmetic dieldshe
spatial region). Qutside the fixed spatial region, a vector potential ADis
produceds wi thichhee rcantait qrwhiick vary( gvadane, Qnd whieh exteatd ARpQhinttgBo—bm The
fixed interaction of these two regions acts |ike the phenonenon of

di amagnet i sdifferent telxeerniat | iatié¢ praddt ppurdes [{faat bampbxertenal pelixest ofagabe or
magneti c and/ or el ectromagnetic 20 fields, which extend into this region
from ot her ekttesmanespur ces (for exanple permanent magnets or

el ectromagnets). By way of exanple, a circular solenoid (toroidal coil)
which is supplied froman electrical power source can be used as a DMG

roducing a,circular, intrinsically closed
P 9 pax%cular, the proposa?l 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 A also exists, with the radia& gradient (gradA .D) and the
paraneters on this region BD=O, rotAD = 0. If the solenoid is supplied with
direct current, then dAD/dt =0. If, in contrast, the solenoid is supplied
with alternating current, then dAD/dt = 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 KD = a correction coefficient, which takes

account of §dienci@y@n sReneRBNAreh RS BE vBllorikl BoteMial SNAMWS i, GMthYthe
sinplified illustration of the principle of the nethod according to the

i nvention i pdiderid&m (%fad\A,%j QB il FREMEEIIOH ehislrelTBnB)=0, ARAQRr€iongr {te
Figure la, to the method is based on two bodies 10 and 12, which are at a

di stance frgiRmieisapbhed wahdieecirfent,thén 825 =DYITWRY csHtrasX @ ofenoidnist he
form of pernmanent magnets, and which are magnetically coupled such that a

region is faippeed beivegerdaties wirfcht, aheROEYIC = IAYAUREHPW) fWhdie dgRSEt thell
which is not zero. In the present exanple, the opposite poles of the two

per manens nagpkfude foiCte OREGtoRAP pBRAtialaApafWESULt fudftihbe hd HRqUBRYEH the 15
interaction exerts an attraction force on the two bodies 10, 12. Now,

accordi ng t gitdriingrivemehi, and Ka) € anbietdondd R ffidiédt dwhich RhlRS QO®dIint apRNAdves 13
is introduced into the region of the magnetic induction flux density 11

whi ch i's nophehei@no@fimias Ag. control input 14 (illustrated synbolically by
an arrow) for external control (Figure Ib). In this case, the field
di spl acenent apparatus 13 is preferably positioned 20 such that the action

of the field displacenent is a maxi mumon the magnetijc couplin% of
Figure 1 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 1c) the field displacenent that thiys results in produces a different
magnetic induction flux density 11', which results in 8 correspondingly

di fferent 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 apshrpondi®ily MOORMEmadlef® RRpHSEDetW@nl Mel UBMEs WiRnMBGNHEIIC
coupling between a pernanent nmagnet 12 and an el ectromagnetic coil 25

(Figure 4), dRplabehoMe eppiius el &t Spinehed et ﬁ%aﬁfpid:ﬁgu?élapdh@@rigﬁﬁi Sdfeefroth, 1N
whi ch case the el ectromagnetic coils 25, 26 are either thenselves used to

produce a NMRERRL 1Cs pRIcNAgainel d or alternating field, or for induction of
a current by 10 variation of the injected nagnetic field. The central

el enent of one exenplary enbodi ment of the field displacenent apparatus 13
or 18 according to the invention is a toroidal coil 15 of the type shown in
the form of Instgad eef i the Mmagmstipurcoupling rbefwren; fhyer permagenizinagnetshethe ofigld
current forns a magnetic induction flux 17, which is closed in the form of
a ring, Whifisplepranent appasetus il & FpsishowAdn biguess sk —pmy, howgersHsmbe psedri gur e
3, aplurality of toroidal coils 19,..,21 and 19',..,21" which are each
directly adjoadsiiience Hise maAgoetitercoyplingubssvestes isTBACAE emagichn e datsh@naboy e

the other are arranged concentrically one inside the other in order to form
afield electromagnefic 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.

15  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 planes. |[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 epioaditivanihd plocdsdinedhidimphacen@ns, apparatus according to the
invention, in an illustration conparable to Figure 2. The field

di spl acenent apparatus 30 in Figure 6 has a toroidal coil 32 which extends
along a s central (circular) axis 33 and through which a coil current 34
flows. The Eignre eushoxtst ampaherppxsautay embadimenti of ri Beld dsplaeenang apparas
region, which is directed into the plane of the dramﬁn%Ton the left and out
of the pl angcerding,do dthawinNention. tipear jidpiration cogparabide Figidgndhg1figld
arranged along the axis 33 in the interior of the toroidal coil_ 32 (by way
of exanpl e @ﬁﬁawm%@pp%rws sy Figureo hey aglerradad| qouly32 pyhaely extendsnalarg Rour
turns), which 10 produces an additional magnetic field By in a further field
region 36, @afrah(cirgulgp)ags Bhandarongheyhighha coib cument 3¢ flovsn fhe goh grrrent 3¢ ght
angles to the magnetic field BD of the toroidal = cojil 32. The variable
grada<, o i sPiARieISrinagnely fiekbBa iythe; fishdiregiemavhigh 1§ direqisd intedheplags obteent i al
Ar,D and the variable gradArp are influenced hy the interaction qf the two
fields B at@Wingomthe isft apd ont ehhe plang of thesdiaping g theright. an additiangl
through t hew\ll\rllldri]r?gI ?Ig isBalrrz;[n(ée(f I.’;ll%?ltg ?heae?xis 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 B, 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 nmeans of the diamagnetic fH%Id di spl acenent region. 10 LIST
OF REFERENCE SYMBCOLS 10, 12 Pernmanent magnet 11,11' Magnetic induction flux
density 13,18,30 Field displacenment apparatus (controllable) 5 14 Control

i nput 15 Toroidal coil 16 Coil current 17 Magnetic induction flux 19, 20,21
Toroidal coil to 19',20',21" Toroidal coil 22 Field displacenent region 23
El ectrical power supply 24 Controller 25,26 Electromagnetic coil is 31

W ndi ng 32LIRT OF ¢aHFBRENCB3 YB®ISt oroi dal coil) 34 Coil current

10,12 Permanent magnet
1,10 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 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 predeterm ned manner fromthe field displacenent
region (22) of the field displacement apparatus (13, 18, 30) by
appropri at elpatdht Clagmshe fiel d displacenent apparatus (13, 18, 30). 10 2.
Met hod according to Claiml1, characterized in that the field displacenent
apparatus (13, 18, 30) is switched on or off in order to influence the
magnetic coupling between the two bodies (10, 12; 25, 26). 3. Method
accordi ng ta. C Memdd foehaflagicary thednagnetibabupling ateteh olvs pbdiee (E)t12; 25,
apparatus (13, 18, 30) is switched on and off periodically in order to
i nfluence the 26), niigleire Gt adigpdrica drone bueamvthdrecHanr tdrizdd éis tHal @ coitzollaBle, 26) .
4. Method according to Caim1l, characterized in that the strength of the
field displ acefiekit digplatcneent iappaatds § i, al@e Gentvhivhpleasad fisld(dighlackthenBigidns
varied in order to influence the magnetic coupling between the two bodies
(10, 12; 525, 26)22)5s fivet hetdvaeacthe dvodotdies @h@ 1, 26| @b6)ymnd ih ahat,the heapacicer i zed
in that at |east one

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 off 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, IT, 20", 21'; 32), which is intrinsically
closed, is wused to produce the field displacenent region (22). 12 6.

Met hod according to Claimb5, characterizeg, in that the vector potential (A
"Ais influenced by a winding (31) through which current flows and which
runs within the at |east one toroidal coil (32), in the direction of the
axis (33) of the toroidal coil (32). 5 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 i Mdthat amfmn$)qdb¢ﬁm(i%haﬂa8ﬂeria§@in faf fRNRtor PREMERS(A, D) idvet hod
according to one of Cains to 6, characterized in that at |east one of the

i 0 bodies (10, Indluedfed BR6) Wisdiag (B)aRlouSNBARAL dugreaPTlbwk 2hd wikoh ruh®withet hod
according to Claim9, characterized in that both bodies (25, 26) are

el ectromagnet i c tiwoitligast bhe tdyBidBDEbiRERYridithg directidfefahe &kidi(8®) df the tckBidal
characterized in that a controller (24) is used in order to control the

field displacemesii (3mparatus (13, 18, 30). 15 12. Field displacenent
apparatus (13, 18, 30) for carrying out the nethod, characterized in that
the field displacenent apparatus (13, 18, 30) defines a spatial region in
which there is a magnetic induction flux density B where divB=0O, and there

is a vecfor Tpot Mthed acgordieg to onstofLdnimsdl B charapterzeshinghatat deast 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 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 1 to 10, characterized in that a controller (24)

1s 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



13. Field displacenent apparatus according to Claim 12, characterized in
that the field 20 displacenent apparatus (13, 18, 30) has at | east one
toroidal coil (15; 19,..,21; 19',..,21";,,32) whose inner magnetic field is
closed in the formof a ring and 13 whose outer magnetic field disappears.
14. Field displacenent apparatus according to Claim 13, characterized in
that a winding (3 1) to which current can be applied 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
accordi ng to O ahBielaiterGhadnret GeldzBshpbears.hat a plurality of toroidal coils
(15; 19,..,21; 19',..,21") which are directly adjacent to one another on a
pl ane are arranged concentrically one inside the other. 16. Field

di spl acenent apparatus according to Claim 15, characterized in that a 10
plurality ofl4t oE@ilfbalnsp&a@ngm( apparatgs accordingigr Claimp 13, chgipcterizgdeine hah a
directly adjacent to one another on two planes which are arranged one above
the other, are %itdrgel) teyriveneyreicpy beaepliadsangewhish repsigy the grectinediy

di spl acenent apparatus _according to one of Clains 12 to 16, characterized

in that the tor 8Biccis B8 1of ghe torpidal qoils(32) & arranggd witdyin the af jeast gng tagpidalhe
winding (31) is is Sare) connected to an el ectrical power supply (23),

whi ch is’itsel f c@bf2ol | ed by a controller (24).

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
15 (are) connected to an electrical power supply (23), which is itself controlled by a

controller (24).





