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pairs of permanent magnets. When it is intended for the rotors to stop, the
magnetic force switching means The present invention relates to a magnetic
rota-  causes a magnetic attraction force. Since a magnetic tion apparatus
in accordance with the preamble of  attraction force can be produced
between the rotors claim 1, in which a pair of rotors are rotated by
utilizing   5   at any time, the magnetic attraction force serves to a
magnetic force. Such an apparatus Is known from  stop the rotors. The brake
device constituted by the JP-A-57-6564.
magnetic force switching means differs from an ordi- An electromotor is
well known as a rotation appa-  nary brake device which forcibly stops a
pair or rotors ratus utilizing a magnetic force. For example, an AC  by
using a frictional force. in the brake device of this electromotor
comprises a rotor having a coil, a stator  10  Invention, by converting a
magnetic repulsion force to surrounding the rotor, and a plurality of
electromag-  a magnetic attraction force, the rotors can be braked nets,
disposed on the stator, for generating a rotating  in the state that the
movement of the rotors is re- magnetic field. An electric power must be
constantly  duced. Thus, the rotors can be stopped effectively. supplied to
the electromagnets in order to generate the rotating magneticfield and
keepthe rotorrotating.  15  Brief Description of the Drawings The present
application proposes a magnetic ro- tation apparatus which comprises a pair
of rotors ro-  Fig. 1 is a schematic perspective view showing a tatable in
opposite directions in a cooperating man-  magnetic rotation apparatus
according to an em- ner, and a plurality of permanent magnets stationarily
bodiment of the present invention; arranged at regular intervals on the
peripheral portion   20  Fig. 2 is a schematic plan view showing the rela-
of each rotor. One end portion of each permanent      tionship between the
first and second rotors; magnet of both rotors, which has the same
polarity,   Fig. 3 is a perspective view of a permanent mag- is located
radially outward of the rotors. When the two  net rotors are rotated in a
cooperating fashion, a perma-  Fig. 4 shows an electromagnet, a permanent
nent magnet on one rotor and a corresponding elec-  25  magnet cooperating
with the electromagnet, and tric magnet on the other, which form a pair,
approach  a driving circuitfordriving the electromagnet; and and move away
from each other periodically. The       Fig. 5 Is a view for explaining how
a pair of rotors phase of rotation of the magnet on one rotor is a little
rotate. in advance of that of the corresponding magnet on the other rotor.
When the paired magnets approach each   30   Best Mode of Carrying out the
invention other, magnetic repulsion causes one rotor to rotate. The
rotation of one rotor Is transmitted to the other ro-  Fig. 1 shows a
magnetic rotation apparatus em- tor to rotate the same. In this manner,
other pairs of  bodying the present invention. The magnetic rotation
magnets on both rotors sequentially approach each  apparatus has frame 1.
Frame 1 Is provided with a other, and as a result, the rotors continue to
rotate.   35  pair of rotation shafts 2 which extend vertically and in In
the above apparatus, a brake device may be  parallel to each other. Shafts
2 are located at a pre- desired. If an ordinary brake device is mounted on
the  determined distance from each other. Upper and low- magnetic rotation
apparatus, the entire structure of  er ends of each shaft 2 are
rotationally supported on the apparatus becomes complex, and a separate
frame 1 via bearing 3. driving source for the brake device must be
provided.  40  First rotor 4a is mounted on one of rotation shafts The
present invention has been developed in    2, second rotor 4b is mounted on
the other rotation consideration of the above circumstances, and its ob-
shaft 2. First and second rotors 4a and 4b are ar- ject is to provide a
magnetic rotation apparatus in-  ranged on the same level. Rotors 4a and 4b
have sim- cluding a brake device for suitably stopping the rota-  ilar
structures. For example, each rotor 4a (4b) com- tion of rotors, when
desired.                 45   prises two ring-shaped plates 5 which are
spaced In the magnetic rotation apparatus of the present  apart from each
other in the axial direction of the ro- invention one member of at least
one of said pairs of  tation shaft 2. magnet elements is provided with
magnetic force       Gears 6a and 6b made of synthetic resin are, as
switching means for changing the polarity of said one  cooperating means,
attached to lower surfaces of member, comprising an electromagnet, which is
the   50  first and second rotors 4a and 4b. The diameters of said one
member, exciting means for exciting said  gears 6a and 6b are identical but
larger than those of electromagnet, and switching meansforchanging the
rotors 4a and 4b. Gears 6a and 6b mesh with each polarity of said
electromagnet by changing the cur-  other. First and second rotors 4a and
4b are thus ro- rentsupplydirection of the exciting means, all magnet
tatabie in opposite directions in a cooperating man- elements excluding
said electromagnet being perma-  55  ner. In Fig. 1, reference numeral 7
indicates support nent magnets.                                     arms
for supportingfirstand second rotors 4a and 4b. In a normal state the
magnetic force switching    For example, 16 magnets are arranged at regular
means causes a magnetic repulsion, as in the other  intervals on a
peripheral portion of first rotor 4a. 2    3                   EP 0 256132
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These magnets are secured between two ring-           As shown in Fig. 2,
when each permanent mag- shaped plates 5. In this embodiment, among the 16
net 8b,9b is located between two rotation shafts 2, magnets, one is
electromagnet 9a (see Fig. 2), and  angle E formed by longitudinal axis D
of the magnet the others are permanent magnets 8a. Fig. 2 shows  (8b,9b)
and imaginary line B connecting two shafts 2 only some of permanent magnets
8a.             5   is, for example, set to [err]. In addition, when rotors
4a As shown in Fig. 3, permanent magnet 8a com-   and 4b are rotated in
opposite directions, as shown by prises case 10, and a plurality of
rod-like ferromag-  arrows, the magnets (8a,9a) of first rotor 4a move a
netic members 11 housed in case 10. Ferromagnetic  little ahead of the
corresponding permanent magnets member 11 is, for example, a ferrite magnet
Ferro-  (8b,9b) of second rotor 4b, In a region in which both magnetic
members 11 of each permanent magnet 8a   10  magnets (8a,9a; 8b,9b)
approach one another. In are arranged such that ferromagnetic members 11
other words, the phase of rotation of the magnets have the same polarity
atone end. In first rotor4a, for  (8a,9a) of first rotor4a advances by a
predetermined example, an N-polarity end portion of each perma-  angle in
relation to the permanent magnets (8b,9b) of nent magnet 8a faces radially
outward, and an S-po-  second rotor 4b. larity end portion of magnet 8a
faces radially inward.  15  As shown in Fig. 4, electromagnet 9a of first
rotor As shown in Fig. 2, when each permanent magnet 8a  4a is electrically
connected to drive circuit 14. Drive is located between two shafts 2, angle
C formed by  circuit 14 includes a power source for supplying an
longitudinal axis Aof magnet 8a and imaginary line B  electric current to
coil 13 of electromagnet 9a. While connecting two shafts 2 is, forexample,
setto [err]. On  rotors 4a and 4b rotate, drive circuit turns on electro-
the other hand, electromagnet 9a is, as shown in Fig.  20   magnet 9a upon
receiving a signal from first sensor 4, constituted by U-shaped iron core
12, and coil 13  15 only when electromagnet 9a and permanent mag- wound
around core 12. Electromagnet 9a is arranged  net 9b are In a first region
in which they periodically such that both N- and S-polarity end portions
face ra-    approach each other. First sensor 15 is an optical dially
outward of first rotor 4a, and the above-   sensor comprising a
light-emitting element and a mentioned angle C is formed, similarly to the
case of  25  light-receiving element. As shown in Fig. 1, first sen-
permanent magnet 8a.                               sor 15 is attached to a
portion of frame 1 above first The same number of permanent magnets (8b,9b)
rotor 4a. First sensor 15 emits light in a downward di- as the total number
of all permanent magnets and   rection. The light is reflected by
reflection plate 16 electromagnet (8a,9a) of first rotor 4a are secured on
projecting radially inward from the inner edge of first a peripheral
portion of second rotor 4b at regular in-  30  rotor 4a. First sensor 15
receives the reflected light, tervals. In Fig. 2, when first and second
rotors 4a and  and feeds a signal to drive circuit 14. Thus, drive cir- 4b
are rotated in opposite directions, each permanent  cuit 14 turns on
electromagnet 9a. magnet of second rotor 4b periodically moves toward   The
circumferential length of reflection plate IS is and away from the
corresponding one of the magnets  equal to that of the above-mentioned
first region. (8a,9a) of first rotor 4a.                    35  When
magnets 9a and 9b enter the first region, first The permanent magnets
(8b,9b) of second rotor   sensor 15 isturned on, and when they leave the
first. 4b will now be described in greaterdetail. Permanent  region,
firstsensor 15 is turned off. When drive circuit magnets 8b of second rotor
4b, which periodically  14 receives a signal from first sensor 15, it
excites move toward and away from permanent magnets 8a     electromagnet 9a
such that both polarities of electro- of first rotor 4a in accordance with
the rotation of ro-  40   magnet 9a correspond to those of permanent magnet
tors 4a and 4b, have a structure similar to that of per-  9b of second
rotor 4b. manent magnets 8a of first rotor 4a. The polarity of   Drive
circuit 14 is electrically connected to switch- that end portion of each
permanent magnet 8b, which  ing circuit 17. When brake switch 18 Is
operated, is located radially outward from second rotor 4b, Is  switching
circuit 17 reverses the direction in which an identical with that of the
end portion of each perma-  45  electric current is supplied to
electromagnet 9a. nent magnet 8a of first rotor 4a. That Is, the radially
When the current supplying direction of drive circuit outward portion of
each permanentmagnet 8b has an  14 is reversed, drive circuit 14 excites
electromagnet N-polarity.                                        9a only In
a time period in which drive circuit 14 re- Permanent magnet 9b of second
rotor 4b, which   ceives a signal from second sensor 19. Second sen-
periodically moves toward and away from electro-  50  sor19 hasa structure
similarto thatoffirstsensor15, magnet 9a of first rotor 4a, has a structure
shown In  and is attached to frame I so as to be located closer Fig. 4.
Permanent magnet 9b has a structure similar  to the center of rotor 4a than
first sensor 15. Reflec- to that or permanent magnets 8a. Both polarities
of  tion plate 20, which corresponds to the position of electromagnet 9a
face radially outward from first ro-  second sensor 19, Isformed integral
to an inner edge tor4a. Permanent magnet 9b has two different polar-  55
portion of reflection plate 16. As shown in Fig. 2, com- ities which face
radially outward from second rotor4b  pared to reflection plate 16,
reflection plate 20 ex- and correspond to both polarities of electromagnet
tends in rotational direction of first rotor 4a, indicated 9a.
by the arrow. 3    5                   EP 0 256 132 B1                 6
The operation of the above-described magnetic      In Fig. 5, attention
should be paid to the region of 



rotation apparatus will now be explained with refer-  magnetic poles Na1
and Na2. As first rotor 4a for- ence to Fig. 5.
wardly rotates, the direction in which a torque applies In Fig. 5, rotation
shaft 2 of first rotor 4a is denot-  to magnetic pole Na2, Is changed from
the reverse di- ed by 01, and rotation shaft 2 of second rotor4b is de-   5
rection to the forward direction, before magnetic pole noted by 02. Only
the radially outward polarity, that is,  Na2 reaches the position of
magnetic pole Na1. The N-polarity, of the magnets of rotors 4a and 4b is
torqueforforwardlyrotating rotor4aislargerthanthat shown, forthesakeof
convenience. Although electro-  for reversely rotating rotor4a. Therefore,
first rotor4a magnet 9a and permanent magnet 9b have both po-    is easily
rotated in the direction shown in Fig. 2. larities located radially
outward, only the N-polarity  10  Second rotor 4b is considered to receive
a torque thereof is shown.                                  in a direction
reverse to the direction shown in Fig. 2, When first and second rotors 4a
and 4b are put  as seen from the description of first rotor 4a. it is ob-
in a position shown in Fig. 5, magnetic pole Nb1 of one  vious that second
rotor 4b receives a maximum tor- permanent magnet of second rotor 4b is
located in a  que at the position of magnetic pole Nb1. As seen line
connecting shafts 01 and 02. In this case, polarity  15  from the above
formula, torque Tb1 applied to second Na1 of first rotor 4a, which is
paired with polarity Nb1,  rotor 4b in a direction reverse to that denoted
by the is a little advanced from polarity Nb1 in the rotational  arrow is
smaller than torque Ta1 applied to first rotor direction of first rotor 4a.
For example, as shown in  4a in the forward direction. The rotation of
first rotor Fig. 5, magnetic pole Nal Is advanced from polarity  4a is
transmitted to second rotor 4b through gears 6a Nb1 by an angle of [err].
Polarities Na1 and Nb1 exert  20  and 6b. By determining the relationship
between the repulsion force F1 upon each other along line L. Sup-
strengths of torques Ta1 and Tb1, second rotor 4b is posing that an angle,
formed by line M, which is drawn   thus rotated in a direction reverse to
the rotational dl- fromshaft01 perpendicularlyto line L, and line Kcon-
rection of first rotor 4a, against the torque applied to necting shaft 01
and magnetic pole Na1, is represent-  second rotor In the direction. As a
result, first and sec- ed by Y, and that the length of line K is
represented   25  ond rotors 4a and 4b are kept on rotating, since a tor-
by R, torques Ta1 and Tb1 caused by repulsion force  que for rotating
rotors 4a and 4b in a cooperating F1 to rotate first and second rotors 4a
and 4b can be  manner is produced each time magnetic poles Na of given by:
first rotor 4a pass across the line connecting shafts Ta1 = F1 . R . cos (Y
- X)               01 and 02. 30     In a diagram shown in the right part
of Fig. 5, a Tb1 = F1 . R . cos Y                  solid line indicates a
torque applied to first rotor 4a, Since cos (Y - X) > cos Y. Ta1 > Tb1.
and a broken line indicates a torque applied to second As shown in Fig. 5,
since magnetic pole Na1 Is  rotor 4b. The ordinate indicates a distance
between advanced from magnetic pole Nb1 by angle [err], first  each
magnetic pole and the line connecting shafts 01 rotor 4a receives a greater
torque than second rotor  35  and 02 of rotors 4a and 4b. The first region
in which 4b. Thus, first rotor 4a forwardly rotates in the direc-
electromagnet 9a of first rotor 4a is turned on is set tion of the arrow in
Fig. 5.                       in a range of Z during which a torque Is
applied to first Mention is now made of paired magnets of rotors  rotor 4a
in the forward direction. 4a and 4b in the vicinity of magnetic poles Na1
and    In order to stop the cooperative rotation of rotors Nb1. Magnetic
poles Nan and Nan-1 of first rotor 4a   40  4a and 4b, brake switch is
turned on to operate are advanced ahead of magnetic pole Nal In the ro-
switching circuit 17. Thus, the direction in which drive tational
direction. Magnetic poles Nan and Nan-1 re-  circuit 14 supplies a current
to electromagnet 9a is re- ceive a torque produced by a repulsion force
acting  versed. The polarities of electromagnet 9a are re- between magnetic
poles Nan and Nan-1 and corre-    versed. The torque applied to
electromagnet 9a In the sponding magnetic poles Nbn and Nbn-1. In Fig. 5,
45  forward direction isstopped. When electromagnet 9a magnetic poles Nan
and Nan-1 receive a smaller tor-  approaches permanent magnet 9b, a
magnetic at- que, as they rotate farther from the location of mag-
traction force is produced. As a result, the rotation of netic pole Na1. It
is well known that a torque of first  rotors 4a and 4b is effectively
slowed down and stop- rotor 4a, which is caused by a repulsion force acting
ped. Since the second region, in which electromagnet on magnetic poles Nan
and Nan-1, is decreased in In-  50  9a is excited, is larger than the first
region, a large verse proportion to the square of the distance be-  braking
force can be obtained from a magnetic attrac- tween paired magnetic poles
Na and Nb.             tion force. Magnetic poles Na2 and Na3, behind
magnetic        In the above embodiment, since electromagnet pole Na1,
receive a torque which tends to rotate rotor  9a is excited only in a
specific region, a large electric 4a in the reverse direction. This torque
is considered  55   power is not required. In addition, since electromag-
to be counterbalanced with the torque acting on mag-  net 9a both rotates
and brakes rotors 4a and 4b, a netic poles Nan and Nan-1.
braking mechanism for a magnetic rotation apparatus can be obtained without
having to make the entire 4    7                   EP 0 256 132 B1
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rotation a little advanced from that The present invention is not
restricted to the          of the other magnet element of said pair 



above embodiment. With the exception of the paired         (Nb1);
electromagnet and permanentmagnet, all permanent         - with a magnetic
repulsion force being pro- magnets ofthe rotors are arranged such
thattheirend   5    duced to exert a torque to the first rotor in portions
of the same polarity face radially outward        one direction, and the
torque of the first ro- from the rotors. However, it is possible that the
polar-   tor being transmitted to the second rotor ities of the radially
outward end portions of the per-     through said pair of intermeshing
gears (6a, manent magnets are alternately changed. Namely, it         6b)
when the paired magnet elements ap- should suffice if the polarities of the
radially outward   10  proach each other, thus allowing the sec- end
portions of the f irst rotor are identical to those of  ond rotor to rotate
against a torque applied the corresponding radially outward end portions of
to the second rotor due to said magnetic re- the second rotor. The magnets
may have different            pulsion force; magnetic forces. Furthermore,
some of the electric     characterized in that one member of at least one
power for exciting the electromagnet can be derived   15  of said pairs of
magnet elements is provided with from the rotation of the rotors or from
the revolving  magnetic force switching means forchanging the magnetic
field of the permanent magnet                 polarity of said one member;
and Angles C and E are not restricted to [err].  that said magnetic force
switching means com- They may be freely determined in consideration of the
prises an electromagnet (9a), which is the said strength of the magnetic
force of the permanent mag-  20  one member, exciting means (13, 14) for
exciting net, a minimum distance between adjacent magnets,      said
electromagnet, and switching means (17,18) angle x, and the like. The
number of magnets of the    for changing the polarity of said electromagnet
rotor is also freely chosen.                           (9a) by changing the
current supply direction of As described above, the magnetic rotation appa-
the exciting means, all magnet elements exclud- ratus of the present
invention can be used as a driving   25  ing said electromagnet being
permanent mag- source in place of an electric motor, and as an electric
nets. generator. 2. The apparatus according to claim 1, character- ized in
that said electromagnet (9a) of one rotor Claims
30       (4a) has two magnetic polarities located radially outward of said
one rotor, and the magnet ele- 1. Magnetic rotation apparatus comprising:
ment (9b) of the other rotor (4b), which is paired - a first rotor (4a)
which is rotably supported;  with said electromagnet, has two magnetic
polar- - a second rotor (4b) which is rotably support-  itles which are
located radially outward of said ed, and juxtaposted with said first rotor,
35  other rotor so as to correspond to said two mag- - a pair of
intermeshing gears (6a, 6b) provid-  netic polarities of the electromagnet,
said two po- ed on the first and second rotors for ena-    larities of the
electromagnet being opposite to bling said first and second rotors to
rotate In  each other. opposite directions; - magnet elements (8a, 8b)
arranged at reg-  40   3. The apparatus according to claim 2, character-
ular Intervals on the peripheral portion of   ized in that each permanent
magnet of both ro- each of said first and second rotors, the      tors,
excluding the permanent magnet paired with number of the magnet elements
arranged        the electromagnet, has one magnetic polarity lo- on the
first rotor being equal to that of the  cated radially outward of the
rotors and the other magnet elements on the second rotor, each   45
magnetic polarity located radially inward of the magnet element having at
least one mag-        rotors. netic pole located radially outward of each
rotor,                                     4. The apparatus according to
claim 3, character- - with each one of the magnets of the first ro-  ized
in that each permanent magnet of both ro- tor (Na1), and a corresponding
one of the   50  tors, excluding the permanent magnet paired with magnets
of the second rotor (Nb1) consti-     the electromagnet, has the same
magnetic polar- tuting a pair, In that they move such that    Ity located
radially outward of the rotors. their magnetic poles having the same polar-
ity approach and move away from each other periodically when the first and
second   55   Patentanspr iche rotors are rotated in a cooperating manner:
- with the one of each pair of magnet ele-   1. Magnetisch drehende
Anordnung mit ments (Na1) on the first rotor (4a) having a     - einem
drehbar gelagerten ersten LAufer 5    7                   EP 0 256132 31
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electromagnetand permanentmagnet, all permanent          - with a magnetic
repulsion force being pro- magnets oftherotors are arranged
suchthattheirend   5       duced to exert a torque to the first rotor in
portions of the same polarity face radially outward        one direction,
and the torque of the first ro- from the rotors. However, it is possible
that the polar-   tor being transmitted to the second rotor ities of the
radially outward end portions of the per-    through said pairof
intermeshing gears (6a, manent magnets are alternately changed. Namely, it
6b) when the paired magnet elements ap- should suffice if the polarities of
the radially outward  10  proach each other, thus allowing the seo- end
portions of the first rotor are identical to those of  ond rotor to rotate
against a torque applied the corresponding radially outward end portions of
to the second rotor due to said magnetic re- the second rotor. The magnets
may have different           pulsion force; magnetic forces. Furthermore,
some of the electric    characterized in that one member of at least one
power for exciting the electromagnet can be derived   15  of said pairs of
magnet elements is provided with from the rotation of the rotors or from
the revolving  magnetic force switching means for changing the magnetic
field of the permanent magnet.               polarity of said one member,
and Angles C and E are not restricted to [err].  that said magnetic force
switching means com- They may befreely determined in consideration of the
prises an electromagnet (9a), which is the said strength of the magnetic
force of the permanent mag-  20  one member, exciting means (13, 14) for
exciting net, a minimum distance between adjacent magnets,     said
electromagnet, and switching means (17,18) angle x, and the like. The
number of magnets of the   for changing the polarity of said electromagnet
rotor is also freely chosen.                         (9a) by changing the
current supply direction of As described above, the magnetic rotation appa-
the exciting means, all magnet elements exclud- ratus of the present
invention can be used as a driving   25  ing said electromagnet being
permanent mag- source in place of an electric motor, and as an electric
nets. generator. 2. The apparatus according to claim 1, character- ized in
that said electromagnet (9a) of one rotor Claims
30      (4a) has two magnetic polarities located radially outward of said
one rotor, and the magnet ele- 1. Magnetic rotation apparatus comprising:
ment (9b) of the other rotor (4b), which is paired - a first rotor (4a)
which is rotably supported;  with said electromagnet, has two magnetic
polar- - a second rotor (4b) which is rotably support-  ities which are
located radially outward of said ed, and juxtaposted with said first rotor:
35  other rotor so as to correspond to said two mag- - a pairof
intermeshing gears (6a, 6b) provid-  netic polarities of the electromagnet,
said two po- ed on the first and second rotors for ena-    larities of the
electromagnet being opposite to bling said first and second rotors to
rotate in  each other. opposite directions; - magnet elements (8a, 8b)
arranged at reg-  40  3. The apparatus according to claim 2, character-
ular intervals on the peripheral portion of   ized in that each permanent
magnet of both ro- each of said first and second rotors, the     tors,
excluding the permanent magnet paired with number of the magnet elements
arranged        the electromagnet, has one magnetic polarity lo- on the
first rotor being equal to that of the  cated radially outward of the
rotors and the other magnet elements on the second rotor, each   45
magnetic polarity located radially inward of the magnet element having at
least one mag-       rotors. netic pole located radially outward of each
rotor,                                     4. The apparatus according to
claim 3, character- - with each one of the magnets of the first ro-  ized
in that each permanent magnet of both ro- tor (Na1), and a corresponding
one of the   50  tors, excluding the permanent magnet paired with magnets
of the second rotor (Nb1) consti-     the electromagnet, has the same
magnetic polar- tuting a pair, in that they move such that    Ity located
radially outward of the rotors. their magnetic poles having the same polar-
ity approach and move away from each other periodicallywhen thefirst and
second  55   Pate ntansprriche rotors are rotated in a cooperating manner,
with the one of each pair of magnet ele-   1. Magnetisch drehende Anordnung
mit ments (Na1) on the first rotor (4a) having a     - einem drehbar
gelagerten ersten Laufer 5 111111 11111 11111111111 1111 *  C  L  M  S  *
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2. Anordnung nach Anspruch 1, dadurch gekenn- - einem drehbar gelagerten
zweiten Laufer      zeichnet, daB der Elektromagnet (9a) oines Lau- 



(4b), der dem ersten Laufer gegenfiber an-   form (4a) zwei magnetische
Pole aufweist, die ra- geordnet ist,                                dial
auswirts des Liufers angeordnet sind, und - zwei kammenden Zahnrfidern (6a,
6b) auf   5  daB das mit dam Elektromagnetbn gepaarte ma- dem ersten und
zweitn Laufer, um letztere   gnetlsche Element (9b) des anderen LAufers
(4b) entgegengesetzt drehen zu k8nnen,            zwei magnetische Polungen
aufweist, die radial - magnetische Elemente (8a, 8b), die in re-   suswirts
des Liufers angeordnet sind, um den gelmoiIigen Abstinden auf Umfang des
er-     beiden magnetischen Polungen des Elektroma- sten bzw. zweitsn
Laufers angeordnet sind,  10  gneten zu entsprechen, wobei die beiden
Polun- wobel die Anzahl der auf dam ersten Laufer   gen des Elektromagneten
einander entgegenge- angeordneten  magnetischen  Elemente         setzt
sind. gleich der Anzahl der magnetischen Elemtne auf dem zweltbn Lfiufer
Ist und je-  3. Anordnung nach Anspruch 2, dadurch gekenn- des
magnetischeElement mindestens ei-  15    zeichnet, daB mit Ausnahme des mit
dem Elek- nen magnetischen Pole aufweist, der radial   tromagneten
gepaarten Permanentmagnten jo- auswarts Jedes Laufers angeordnet ist,
der Permanentmagnet belder Laufer mit elnem - wobei jeder der Magneten des
ersten LAu-     magnetischen Pol radial auswirts des i-aufers fers (Nal)
mit einem entsprechenden der      und mit dem anderen magnetischen Pol
radial Magnete des zwelten LAufers (Nbl) ein  20    einwarts des LAufers
angeordnet ist. Paar bildet und dlese sich so bewegen, dat ihre
glelchgepolten magnetischen Pole     4. Anordnung nach Anspruch 3, dadurch
gekenn- aufeinanderzu und vonelnanderweg lau-  ~    zoichnet, daB mit
Ausnahme des mit dem Elek- fen, wenn der erste und der zweite Liufer
tromagneten gepaarten Permanentmagneten al- zusammenwirkend gedreht werden,
25     le Permanentmagnet belder Laufer mit dom glel- - wobei das sine
magnetische Element (Nal)     chen magnetischen Pol radial auswarts des
Lau- jedes Paares von magnetischen Elemen-        fers angeordnetsind. ton,
das sich auf dem ersten Laufer (4a) be- findet, eine Drehphase aufweist,
die der des anderen magnetischen Elements des  3o  Revendlcatlons Peares
(Nbl) geringflgig vorlauft, - wobei elne magnetische AbstoBungskraft   1.
Machine tournants magnetique comprenant erzeugt wird, urn auf den ersten
i-aufer ein    - un premier rotor (4a) qul esat supporte de fa- Drehmoment
In einer Richtung zu erzeu-           gon tournante; gen und fiber die
kammenden Zahnrader  35       - un second rotor (4b) qui estsupporti deofa-
(6a, 6b) das Drehmoment des ersten LAu-          ,on tournante et est
juxtapose audit pre- fers auf den zweitn Laufer ribertragen          mier
rotor, wird, wenn die gepaarten magnetischen           - une pair de
pignons (6a, Bb), engrenes Element sich einander nahern, so daB der
mutuellement, montessurles premieret se- zweite LfAufer gegen das
Drehmoment dre-  40     cond rotors pour permettre auxdits premier hen
kann, das InfolgedermagnetischenAb-          et second rotors de tourner
dane des sons stoi~ungskraft auf den zweiten Laufer auf-       opposes;
gebracht wird,                                  - des aimants (Ba, 8b)
disposes A des inter- dadurch gakennzoichnet, daS ein Glied minde-
valles reguliers surla partie p6ripherique de stens eines Paares
magnetischer Elemente mit  45      chacun deadits premiers et second
rotors, einer Magnet-raft-Umschalteinrichtung zum An-        le nombre
d'aimants, disposes sur le pre- dern der Polung des elnen Glieds versehen
lst,        mier rotor, etant 6gal A celui des aimants daB die
Magnetkraft-Umschaltitnrichtung elnen         dispos6s sur le second rotor,
chaque ai- Elektromagneten (9a), bei dm ems sich urn das ei-     mant ayant
au moins un p8le magnetique no Glied handelt, Mittel (13,14) zum Erregen
des  50  plac6 radialement a loextirieur de chaque Eleitromagneten sowi
esine Schaltsinrichtung          rotor, (17, 18) aufweist, urn die Polung
des Eleitroma-    - chacun des aimants du premier rotor (Nal) gnesn (9a)
durch Umschalten der Rkchtung der          et un aimant corrmspondant pammi
les ai- Stromzufuhr der Erregereinrichtung zu andern,         mants du
second rotor (Nbl) constituent wobei mit Ausnahme des Elektromagnetbn alle
55       une paire en cesens qu'lls se deplacent de magnetischen  Elemente
Permanentmagnete              tells sorts quo leurs poles magnetique sind.
ayant la mime polarite se rapproche et s'6lolgne l'un de l'autre
periodiquement 6 C  L1111111111111111    11                EEP 0 256132 B1
12 quand lea premier et second rotors sont en-  nent apparie audit
6lectro-aimant, a la mime po- trath6s en rotation d'une manlere coop6-
larite sltuee radialement A l'exterieur des rotors. 



rants; celul de chaque pair. d'aimants (Nal) so trouvant sur le premier
rotor (4a) ayant une   5 phase de rotation legbrement en avance sur celle
de I'autre aimant de ladite paire (Nbl); - une force de repulsion etant
produlte de maniere a exercer un couple sur le premier  lo rotor dans un
premier sens, et Is couple du premier rotor etant transmis au second ro-
tor par l'intermedblire de la paire de pignons engrenant mutuellement (6a,
6b) quand les aimants apparies so rapprochent l'un de   15 rautre, en
permettant ainsi au second rotor de tourner a lencontre du couple appllqu6
au second rotor par suite de ladite force de repulsion magnetique;
caract6ris6 on ce qu'un premier aimant  20 d'au molns une premiere desdites
paires d'ai- mants est pourvu d'un moyen de commutation de force magnetique
pour changer la polarit6 dudit premier aimant et en ce quo ledit moyen de
commutation de force magnetique comprend un   25 eiectro-aimant (9a) qul
est ledit premier almant, des moyens d'excitation (13,14) pourexciterledit
electro-almant et des moyens de commutation (17, 18) pour changer la
polarit6 dudit 6lectro-ai- mant (9a) par changement du sons de l'allmenta-
7o tion en courant des movens d'excitation, tous les aimants, A l'excluslon
dudit 6lectro-almant, 6tant des aimants permanents; 2. Machine tournante
selon la revendicatlon 1, ca-  35 racterisee en ce quo ledit electro-almant
(9a) d'un premier (4) des rotors pr~sente deux polad- tes mragnetiques
situees radialementA rextbrieur dudit premier rotor, et l'aimant (9b) du
second ro- tor (4b), quiestappari audit electro-aimant, pre-  4o sente deux
polarit6s magnetiques qul sont 81- tuees radlalement a l'exterieur dudit
second rotor de maniere a correspondre aux doux poiarit6s magn6tiques
precitees de 1'6lectro-almant lea deux polaritds precitees de
l'Alectro-aimant6tant  45 opposies l'une par rapport A l'autre. 3. Machine
tournante selon la revendication 2, ca- ractdrisee en ce quo chaque aimant
permanent des deux rotors, A l'excluslon de l'almant perma-  so nent
apparie audit electro-aimant, a une de ses polarite magnetique situe
radialement a l'extN- rieur des rotors, et son autre polarite situees ra-
dialement A l'interieur des rotors. 55 4. Machine tournante selon la
revendlcation 3, ca- ract6risee en ce quo chaque aimant permanent des deux
rotors, a l'excluslon de l'aimant perma- 7 *1C   L   M   S    I    


