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ly thereon; an output means connected to the rotor means to be rotatable
therewith; a substantially flat The present invention relates to a
brushless mo-  stator means which opposes the rotor means and tor,
particularly a flat brushless motor having a short  which includes
electro-magnetic coils capable of be- axial length for use in a compact
electrical device.  5   ing energised in order to rotate the rotor means;
and As shown in Fig. 12, a conventional brushless   a sub-rotor means fixed
to the output means and motor used in a compact tape recorder has a body
101  which includes permanent magnets arranged thereon including a stator
coil, a rotor including permanent  such that the N poles thereof face S
poles of the per- magnets and a sub-rotor. A rotor shaft 102 projects
manent magnets of the rotor means and the S poles axially outwardly from
the body 101, and a pulley 103  10  thereof face N poles of the permanent
magnets of the is mounted on the rotor shaft 102 on the outside of the
rotor means across the stator means, wherein the sta- body 101 so that
output power of the brushless motor  tor means has a firstspace formed
atacentral portion can be transmitted by a belt 104 wound on the pulley
thereof which receives the output means therein and 103.
a second space which extends substantially perpen- An object of the present
invention is to provide a   15  dicularly to the axis of the motor from the
first space brushless motor which has a small axial length al-  to an
outside edge of the stator means so that output though still including an
output means fortransmitting  power of the brushless motorcan be
transmitted from output power to the outside of the motor.          the
output means to the outside of the motor through A brushless motor having a
small axial length is  the second space. disclosed in the applicant's
earlier European patent  20  Since the stator means has a first space
formed application No. 90105452.8, published on 26 septem-  at a central
portion thereof to receive the output ber 1990 under publication No.
EP-A-0388965. This  means therein and a second space which extends
application claims a priority date of 22 March 1989  substantially
perpendicularly to the axis of the motor from Japanese application No.
69728/89 published   from the first space to an outside edge of the stator
on 8 October 1990 under No. JP-A-2250653. The   25   means so that output
powerof the motorcan betrans- brushless motor of both these applications
includes  mitted to the outside of the motor through the second some of the
features of the present invention compris-  space, an axial distance
between the stator means Ing a substantially flat stator means located
between  and the output means is almostzero, an axial distance a
disc-shaped rotor means including permanent mag-  between the output means
and the rotor means is nets arranged circumferentially thereon and a
sub-ro-  30  very small, and an axial distance between the output tor means
comprising a disc-shaped member. The     means and a magnetically energized
field between amendment disclosed in these documents is shown    the stator
means and the rotor means is also very in Figure 11.
small. Therefore, the axial length of the brushless mo- Since Japanese
application No. 69728/89 was     tor is very small, and the capacity of a
bearing for ro- filed before the two applications from which the pres-  35
tatably supporting the rotor means and the output ent application claims
priority, the priority applica-  means in relation to the stator and for
accurately tions forthe present application do not constitute the
maintaining the space for the magnetically energized first filing for these
features which must therefore be  f ield between the stator means and the
rotor means examined for novelty and inventive step reasons at  need only
be small. the date of filing of the present application. Conse-  40  Fig. 1
is a cross-sectional view taken along line quently, these features are
known from the earlier  1-1 of Fig. 2 to show an embodiment of a flat
brush- European application and its Japanese priority appli-  less motor
according to the present invention. cation.
Fig. 2 is a front view of the embodiment of Fig. 1. A brushless motor
having a small axial length is   Fig. 3 is a side view of the embodiment of
Fig. 1. also known from Patent Abstracts of Japan, Vol. 11,  45  Fig. 4 is
a front view of an embodiment of a stator No. 204 (E-520) (2651) and patent
specification JP-  according to the present invention. A-6225859. However,
whilst the brushless motor of      Fig. 5 is aschematicfrontview of an
arrangement this disclosure includes a substantially flat stator lo-  of
permanent magnets on a rotor. cated between a disc-shaped rotor means
including      Fig. 6 is a front view of an arrangement of the sta-
permanent magnets and a disc-shaped sub-rotor, a   50  tor, the rotor and a
pulley. rotor pulley formed integrally with the rotor means for  Fig. 7 is
a front view of an arrangement of the ro- transmitting power from the motor
is located to the  tor and the pulley exterior of the motor. Therefore the
axial length of the  Fig. 8 is a diagram of a control device forenergiz-
motor is greater than it need be.                  ing, in order,
electromagnetic coils of the stator. According to the present invention, a
brushless  55  Fig. 9 is a schematic view of a structure for motor
comprises a disc-shaped rotor means which is  mounting the stator and
terminal members of the sta- rotatable about an axis of the motor and which
in-  tor. cludes permanent magnets arranged circumferential-      Fig. 10
is a cross-sectional view of another em- 2    



3                   EP0478142B1                     4 bodiment of the
present invention.                 pulley 2b so that the sub-rotor 4 and
the rotor 2 are Fig. 11 is a cross-sectional view of the motor dis-
rotatable about the axis of the brushless motor. The closed in EP-A- 0 388
965.                         sub-rotor 4 has permanent magnets 4a which are
the Fig. 12 is a side view of a conventional brushless  same as the
permanent magnets 2a and face the driv- motor.
5   ing coils 1a of the stator 1 with a magnetically energ- Fig. 13 is a
front view of an arrangement of the  ized axial clearance therebetween so
that the stator stator, the rotor and a gear.                      1 is
arranged between the sub-rotor 4 and the rotor As shown in Figs. 1 to 7, an
embodiment of a flat  2. N poles of the rotor 2 fact S poles of the
sub-rotor brushlessmotoraccording tothe present invention in-  4 through
the stator 1, and S poles of the rotor2face cludes a stator 1 having
electro-magnetic driving coils  10   N poles of the sub-rotor 4 through the
stator 1. The 1a.Atan outeredge of the stator1 isa terminal holding  holder
member 4b extends radially outwardly from memberlb including terminals Ic.
Afirstspace Id of the  the projection 2e of the pulley 2b so that a
diameter stator 1 is formed at a central portion thereof. As  of the first
space 1d is small although an Inner diam- shown 1n Fig. 4, the driving
coils 1a comprising L1a,  eter of the sub-rotor 4 is large. The
magnetically L1 b, L2a, L2b, L3a and L3b, whose coil turns may be   15
energized clearance between the permanent mag- substantially equal to each
other to form respective  nets 4a of the sub-rotor 4 and the driving coils
1a of magnetic flux densities identical to each other, are ar-  the stator
1 is substantially equal to the magnetically ranged on a circular line
angularly separated by 40  energized clearance between the permanent mag-
degrees. Alternatively, the total coil turns of L1a and  nets 2a of the
rotor 2 and the driving coils la of the sta- LI b, the total coil turns of
L2a and L2b, and the total  20  tor 1 so that a magnetic force in an axial
direction be- coil turns of L3a and L3b may be equal to each other  tween
the sub-rotor 4 and the stator 1 is substantially
sothattherespectivemagneticfluxdensitiesofthese    equal to a magnetic
force in the axial direction be- three phases are equal to each other. The
three-   tween the rotor 2 and the stator 1. Therefore, a force phase
driving combinations of L1 a-L1 b, L2a-L2b and  in the axial direction does
not act on the stator 1 and L3a-L3b are energized in order such that an
energ-  25   movement or deformation of the stator 1 in the axial ized
field rotates along the circular line. A second  direction is prevented. If
a magnetomotiveforceofthe space 1e of the stator 1 extends between L1 a and
permanent magnets 4a is different from that of the L3b. Each of the
three-phase driving combinations  permanent magnets 2a, the magnetically
energized has the same number of driving coils 1a, that is, two  clearance
between the sub-rotor 4 and the stator 1 so that the driving forces of said
driving combinations   30  and the magnetically energized clearance between
are substantially equal to each other. Therefore, a  the rotor 2 and the
stator 1 is adjusted to make the driving force is always constant.
magnetic force in the axial direction between the sub- Adisc-shaped rotor 2
is rotatable on an axis of the  rotor 4 and the stator 1 substantially
equal to the mag- brushless motor and has permanent magnets 2a fac-  netic
force in the axial direction between the rotor 2 ing the driving coils 1a
of the stator 1 with a magneti-  35  and the stator 1. That is, when the
magnetomotive cally energized axial clearance therebetween. The  force of
the permanent magnets 4a is smaller than permanent magnets 2a comprise
twelve poles which   that of the permanent magnets 2a, the magnetically are
arranged circumferentially on the rotor2 angularly  energized clearance
between the sub-rotor4 and the separated by 30 degrees, as shown in Fig. 5.
A pulley  stator 1 is made smaller than the magnetically energ- 2b Isfixed
to the rotor2 and a central axis of the pulley  40  ized clearance between
the rotor 2 and the stator 1 2b aligns with that of the rotor 2. The pulley
2b is  sothata magneticfluxdensityofthepermanentmag- mounted on a shaft 2c
such that the pulley 2b is ro-  nets 2a is made substantially equal to a
magneticflux tatably supported through the shaft 2c by a bearing 3a
density of the permanent magnets 4a, and when the fixed to a bracket 3. The
pulley 2b has a V-shaped belt  magnetomotive force of the permanent magnets
4a is groove 2d formed in an outer periphery thereof, and   45  larger than
that of the permanent magnets 2a, the has a cylindrical projection 2e.
magnetically energized clearance between the sub- The bearing 3a has a
radial bearing 3b and a    rotor 4 and the stator 1 is made larger than the
mag- thrust bearing 3c. The bracket 3 has a magnetic shield  netically
energized clearance between the rotor2 and plate 3d which is made of a
magnetically conductive  the stator 1 so that a magnetic flux density of
the per- material which extends around an outer periphery of  50   manent
magnets 2a is made substantially equal to a the brushless motor so that an
electromagnetic field  magnetic flux density of the permanent magnets 4a.
generated by the stator 1 is prevented from acting on  A belt 5 is wound on
the belt groove 2d of the pul- an electronic device, for example, a tuner
circuit or  ley 2b in the first space 1d and passes through the amplifier
circuit or a magnetic head. The stator 1 is  second space 1 e so that
output power of the brush- supported on the bracket 3 by screws 6 through a
55  less motor can be transmitted to the outside of the plurality of
support columns 3e.                   motor. A gear 14 may be fixed to the
rotor 2 instead A sub-rotor 4 is fixed to the pulley 2b by means  of the
pulley 2b and may engage with another gear of a holder member 4b f ixed to
the projection 2e of the  (not shown) which is rotatable on an axis to the
out- 3    
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is arranged in the second space  rotor 12 and the stator 1 is substantially
equal to the Is so that the output power of the brushless motor
magnetically energized clearance between the per- can be transmitted to the
outside of the motor through  manent magnets 2a of the rotor 2 and the
stator 1. the second space 1e, as shown in Fig. 13, even         The coils
1a may be made by an etching process though the pulley 2b orthe gear 14
envelopes the sta-   5   orbya plating process, and thesheet-shaped coils
1a tor 1. Since the pulley 2b or the gear 14 for transmit-  made on a
surface of the stator 1 by an etching proc- ting the output power of the
brushless motor to the  ess or by a plating process may be securely fixed
to outside of the brushless motor envelopes the stator  the surface of the
stator 1 by an electric insulating 1, the size of the brushless motor,
particularly the ax-  material covering said sheet-shaped coils 1a. ial
length, is small, and a moment, which is generated   10 bythe pulley2b or
the gear 14 for transmitting the out- put power to the outside of the
brushless motor and  Claims by the stator 1 for driving the rotor 2 and the
sub-rotor 4 and which is born by the bearing 3a, is small.   1. A brushless
motor comprising: a disc-shaped ro- As shown in Fig. 8, the coils L1 a and
L1 b are con-  15  tor means (2) which is rotatable about an axis of nected
in series to a terminal 1 c1, the coils L2a and  the motor and which
includes permanent mag- L2b are connected in series to a terminal 1c2, the
nets (2a) arranged circumferentially thereon; an coils L3a and L3b are
connected in series to a termi-  output means (2b) connected to the rotor
means nal 1c3, and the combinations of the coils L1a- L1b,  (2) to be
rotatable therewith; a substantially flat L2a-L2b and L3a- L3b are
connected together to a   20  stator means (1) which opposes the rotor
means terminal 1c4 so that the three-phase driving combin-  (2) and which
includes electromagnetic coils (1a) ations of L1a-L1b, L2a-L2b and L3a-L3b
can be          capable of being energised In order to rotate the
energized, in order, by a control circuit 7 to rotate the  rotor means; and
a sub-rotor (4,11) means fixed rotor 2 and the sub-rotor 4. As shown in
Fig. 9, since  to the output means (2b) and which includes per- the
terminals 1c of the stator 1 project outwardly from   25  manentmagnets
(4a,11a) arranged thereon such the terminal holder member 1b, the stator 1
can be     that the N poles thereof face S poles of the per- easily
connected to a printed circuit board 8.         manent magnets (2a) of the
rotor means (2) and As shown in Fig. 10, a sub-rotor 11 includes per-  the
S poles thereof face N poles of the permanent manent magnets 11 a which are
the same as the per-     magnets (2a) of the rotor means across the stator
manent magnets 2a or4a comprising twelve magnet-  30   means (1), wherein
the stator means (1) has a ic poles, and may be directly fixed to the
projection 2e  first space (1d) formed at a central portion there- of the
pulley 2b on the rotor 2 without the holder mem-  of which receives the
output means (2b) therein ber 4b through a central recess 11 b of the
sub-rotor  and a second space (1e) which extends substan- 11. Adepth of the
recess 11b is determined 1n such a  tially perpendicularly to the axis of
the motorfrom manner that a magnetically energized clearance be-  35  the
first space (1d) to an outside edge of the sta- tween the sub-rotor 11 and
the stator 1 is substantially  tor means so that output power of the
brushless equal to the magnetically energized clearance be-      motor can
be transmitted from the output means tween the rotor 2 and the stator 1. An
inner diameter  (2b) to the outside of the motor through the sec- of an
opening of the recess 1 1b is equal to that of the  ond space (1e). holder
member4b so that the sub-rotor 4 can be easi-  40 ly exchanged for the
sub-rotor 11. N poles of the rotor  2. A brushless motor according to claim
1, charac- 2 face S poles of the sub-rotor 11 through the stator  terised
in that the output means (2b) is a pulley 1, and S poles of the rotor 2
face N poles of the sub-  (2b). rotor 11 through the stator 1 so that the
sub-rotor 4 and the rotor 2 are rotated in accordance with  45  3. A
brushless motor according to clalm 1, charac- changes in energization of
the coils 1a of the stator  terised in that the output means (2b) is a gear
1.                                                    (14). As shown in
Fig. 11, the motor disclosed in EP- A-0 388 965 includes a sub-rotor
comprising a flat-  4. A brushless motoraccording to anyof claims 1 to
sub-rotor 12 made of a magnetically conductive ma-  50  3, characterised in
that the electro-magnetic coils terial, forexample, iron. The sub-rotor 12
can be fixed  (1a) of the stator means (1) are made by an etch- to the
projection 2e of the pulley 2b on the rotor2 with-  ing process. out the
holder member 4b. An inner diameter of an opening of the sub-rotor 12 is
equal to that of the hold-  5. A brushless motor according to any of claims
1 to ermember4b so that the sub-rotor4 can be easily ex-  55  3,
characterised in that the electro-magneticcoils changed for the sub-rotor
12 or each of the other va-  (1 a) of the stator means (1) are made by a
plating rious sub-rotors having a common opening diameter.     process. A
magnetically energized clearance between the sub- 4    
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and is arranged in the second space  rotor 12 and the stator 1 is
substantially equal to the 1e so that the output power of the brushless
motor   magnetically energized clearance between the per- can be
transmitted to the outside of the motor through  manent magnets 2a of the
rotor 2 and the stator 1. the second space 1e, as shown in Fig. 13, even
The coils 1a may be made by an etching process though the pulley2b orthe
gear 14 envelopes the sta-   5   orbya plating process, and the
sheet-shaped coils 1a tor 1. Since the pulley 2b or the gear 14 for
transmit-  made on a surface of the stator 1 by an etching proc- ting the
output power of the brushless motor to the  ess or by a plating process may
be securely fixed to outside of the brushless motor envelopes the stator
the surface of the stator 1 by an electric insulating 1, the size of the
brushless motor, particularly the ax-  material covering said sheet-shaped
coils 1a. ial length, is small, and a moment, which is generated   10 bythe
pulley 2b orthe gear 14 for transmitting the out- put power to the outside
of the brushless motor and  Claims by the stator 1 for driving the rotor 2
and the sub-rotor 4 and which is born by the bearing 3a, is small.     1. A
brushless motor comprising: a disc-shaped ro- As shown in Fig. 8, the coils
L1 a and L1 b are con-   15  tor means (2) which is rotatable about an axis
of nected in series to a terminal I c1, the coils L2a and  the motor and
which includes permanent mag- L2b are connected in series to a terminal
1c2, the       nets (2a) arranged circumferentially thereon; an coils L3a
and L3b are connected in series to a termi-    output means (2b) connected
to the rotor means nal 1c3, and the combinations of the coils L1a- Li b,
(2) to be rotatable therewith; a substantially flat L2a-L2b and L3a- L3b
are connected together to a   20    stator means (1) which opposes the
rotor means terminal 1c4 so that the three-phase driving combin-     (2)
and which includes electromagnetic coils (1a) ations of L1a-L1b, L2a-L2b
and L3a-L3b can be            capable of being energised in order to rotate
the energized, in order, by a control circuit 7 to rotate the  rotor means;
and a sub-rotor (4,11) means fixed rotor 2 and the sub-rotor 4. As shown in
Fig. 9, since  to the output means (2b) and which includes per- the
terminals 1c of the stator 1 project outwardly from    25  manent magnets
(4a,11 a) arranged thereon such the terminal holder member I b, the stator
1 can be      that the N poles thereof face S poles of the per- easily
connected to a printed circuit board 8.           manent magnets (2a) of
the rotor means (2) and As shown in Fig. 10, a sub-rotor 11 includes per-
the S poles thereof face N poles of the permanent manent magnets 11 a which
are the same as the per-       magnets.(2a) of the rotor means across the
stator manent magnets 2a or4a comprising twelve magnet-  30     means (1),
wherein the stator means (1) has a ic poles, and may be directly fixed to
the projection 2e  first space (1d) formed at a central portion there- of
the pulley 2b on the rotor 2 without the holder mem-  of which receives the
output means (2b) therein ber 4b through a central recess 11 b of the
sub-rotor    and a second space (1e) which extends substan- 11. Adepth of
the recess 11 b is determined in such a    tially perpendicularlyto the
axis ofthe motorfrom manner that a magnetically energized clearance be-  35
the first space (1 d) to an outside edge of the sta- tween the sub-rotor 11
and the stator 1 is substantially  tor means so that output power of the
brushless equal to the magnetically energized clearance be-        motor
can be transmitted from the output means tween the rotor 2 and the stator
1. An inner diameter    (2b) to the outside of the motor through the sec-
of an opening of the recess II b is equal to that of the  ond space (1e).
holder member4b so that the sub-rotor 4 can be easi-  40 ly exchanged for
the sub-rotor 11. N poles of the rotor  2. A brushless motor according to
claim 1, charac- 2 face S poles of the sub-rotor 11 through the stator
terised in that the output means (2b) is a pulley 1, and S poles of the
rotor 2 face N poles of the sub-   (2b). rotor 11 through the stator 1 so
that the sub-rotor 4 and the rotor 2 are rotated in accordance with  45
3. A brushless motor according to claim 1, charac- changes in energization
of the coils 1a of the stator    terised in that the output means (2b) is a
gear 1.                                                       (14). As
shown in Fig. 11, the motor disclosed in EP- A-0 388 965 includes a
sub-rotor comprising a flat-  4. A brushless motor according to any of
claims 1 to sub-rotor 12 made of a magnetically conductive ma-  50   3,
characterised in thatthe electromagnetic coils terial,forexample, iron. The
sub-rotor 12 can be fixed  (1a) of the stator means (1)are made byan etch-
to the projection 2e of the pulley 2b on the rotor2 with-  ing process. out
the holder member 4b. An inner diameter of an opening of the sub-rotor 12
is equal to that of the hold-  5. A brushless motor according to any of
claims 1 to ermember4b so that the sub-rotor 4 can be easily ex-  55  3,
characterised in that the electromagnetic coils changed forthe sub-rotor 12
or each of the other va-     (1a) of the statormeans (1) are made bya
plating rious sub-rotors having a common opening diameter.       process.
Amagnetically energized clearance between the sub- 4    
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motor according to any preceding         sentlichen senkrecht zu der Achse
des Motors claim, characterised in that the coils (1a) of the  von dem
ersten Raum (id) zu einem Aulenrand stator means (1) form a plurality of
series of con-  der Statoreinrichtung verlauft, so dal, die abge- nected
groups (L1a,L1b; L2a,L2b; L3a,L3b),          gebene Leistung des
bOrstenlosen Motors von each group being energised by a phase of a con-   5
der Leistungsabgabeeinrichtung (2b) durch den trol circuit(7) and the
numberof coil turns in each  zweiten Raum (le) zur Aulenselte des Motors
group is equal.                                      abgegeben werden kann.
7. A brushless motor according to any preceding      2. Burstenloser Motor
gemflr Anspruch 1, dadurch claim, characterised in that a magnetomotive
10   gekennzeichnet, dal die Leistungsabgabeein- force of the permanent
magnets (4a, 11 a) of the     richtung (2b) eine Riemenscheibe (2b) ist.
sub-rotor means (4,11) is substantially equal to that of the rotor means
(2).                     3. BUrstenloser Motor gemA6 Anspruch 1, dadurch
gekennzeichnet, daB die Leistungsabgabeein- 8. A brushless motor according
to any of claims 4   15  richtung (2b) ein Zahnrad (14) ist. and 5,
characterised in that the electro-magnetic coils (1a) of the stator means
(1) are covered by  4. Burstenloser Motor gemal einem derAnsprOche an
electric insulating material in order to fix them  1 bis 3, dadurch
gekennzeichnet, dal die elektro- securely to the stator means.
magnetischen Spulen (Ia) der Statoreinrichtung 20      (1) durch einen
AtzprozeZ hergestellt sind. 9. A brushless motor according to claim 7,
charac- terised in that a magnetically energized axial    5. Barstenloser
Motor gemAB einem derAnspruche clearance between the permanent magnets
I bis 3, dadurch gekennzeichnet, daBl die elektro- (4a,11a) of the
sub-rotor means (4,11) and the      magnetischen Spulen (Ia) der
Statorelnrichtung electro-magnetic coils (1a) of the stator means   25  (1)
durch einen Metalllsierungsprozeg hergestellt (1) is substantially
equivalent to a magnetically   sind. energized axial clearance between the
perma- nent magnets (2a) of the rotor means (2) and the  6. BOrstenloser
Motor gemrA einem der vorstehen- electro-magnetic coils (1a) of the stator
means     den AnsprOche, dadurch gekennzeichnet, daS (1).
30      die Spulen (I a) der Statoreinrichtung (1) mehrere Reihen von
verbundenen Gruppen (LIa, LIb; L2a, L2b; L3a, L3b) bilden, wovon jede
Gruppe PatentansprUche                                         durch eine
Phase einer Steuerschaltung (7) er- regt wird, und die Zahl der
Spulenwindungen In 1. Bfrstenloser Motor, umfassend: eine scheiben-   35
jeder Gruppe gleich ist. fonmige Rotoreinrichtung (2), die um eine Achse
des Motors drehbar ist und an ihrem Umfang an-   7. BUrstenloser Motor
gemAQ einem dervorstbhen- geordnete Permanentmagneten (2a) beinhaltet;
den AnsprOche, dadurch gekennzeichnet, daB el- eine
Leistungsabgabeeinrichtung (2b), die mit        ne magnetomotorische Kraft
der Permanentma- derRotoreinrichtung (2) so verbunden ist, dafsie  40
gneten (4a, 1la) der Subrotoreinrichtung (4, 11) mit dieser drehbar ist;
eine im wesentlichen fla-    im wesentlichen gleich derjenigen der
Rotorein- che Statoreinrichtung (1), die der Rotoreinrich-    richtung (2)
st. tung (2) gegenOberliegt und elektromagnetische Spulen (Ia) beinhaltet,
die erregtwerden k6nnen,  8. BUrstenloserMotorgemAB einem derAnsprOche um
die Rotoreinrichtung in Umdrehung zu verset-  45  4 und 5, dadurch
gakennzeichnet, dall die elek- zen; und eine an der Leistungsabgabeeinrich-
tromagnetischen Spulen (la) der Statoreinrich- tung (2b) befestigte
Subrotoreinrichtung (4, 11),   tung (1) durch ein elektrisch isolierendes
Material die an dieser dergestalt angeordnete Permanent-      bedeckt sind,
um sie sicher an der Statoreinrich- magneten (4a, 11a) umfalt, daB die
N-Pole der-      tung zu befestigen. selben den S-Polen der
Permanentmagneten   50 (2a) der Rotoreinrichtung (2) und die S-Pole der-
9. Burstenloser Motor gemriB Anspruch 7, dadurch selben den N-Polen der
Permanentmagneten            gekennzeichnet, daB ein magnetisch erregter
(2a) der Rotoreinrichtung quer durch die Stator-    axialerAbstand zwischen
den Permanentmagne- elnrichtung (1) gegenuberliegen, wobel die Sta-     ten
(4a, 11 a) der Subrotoreinrichtung (4, 11) und torelnrichtung (1) einen in
einem Mittelabschnitt  55  den elektromagnetischen Spulen (la) derStator-
derselben ausgebildeten ersten Raum (Id) hat,       einrichtung (1) im
wesentlichen gleich elnern ma- der die Leistungsabgabeeinrichtung (2b) auf-
gnetisch erregten axialen Abstand zwischen den nimmt, und einen zweiten
Raum (Ie), der im we-      Permanentmagneten (2) derRotoreinrbchtung (2)
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11111 11111 II oI! * C   L   M   S * 



und den elektromagnetischen Spulen (la) der         (LIa, Lib; L2a, L2b;
L3a, L3b), chaquegroupere- Statoreinrichtung (1) ist.
cevant du courant par une phase d'un circuit do commando (7) et en ce que
le nombre de tours de bobinage de chaque groupe est 6gal. Revendlcations
5 7. Un moteursans balai selon l'une quelconque des 1. Un moteursans balai
comprenant un element ro-        revendications pr6cedentes, caract6ris6 en
ce toren forme de disque (2) pouvanttournersur un      qu'une force
dlectromagnhtique des aimants axe dudit moteur et comprenant des aimants
per-      permanents (4a, 11a) de l'6l6ment sous-rotor (4, manents (2a)
disposes sur sa circonference; un   10  11) est essentiellementegale a
celle de l'element el6ment d'entrainement (2b) solidaire de l'ele-
rotor (2). ment rotor (2) ettournant avec lui; un element sta- tor (1)
essentiellement plat s'opposant a l'ele-  8. Un moteursans balaiselon l'une
quelconque des ment rotor (2) et incluant des bobinages electro-
revendications 4 et 5, caracterise en ce quo les magnetiques (la) pouvant
etre mis sous tension   15  bobinages electromagn6tiques (la) de l'element
6lectrique af in de faire tourner l'element rotor; et  stator (1) sont
recouverts d'un mat6rlau isolant un element sous-rotor (4, 11) fixe sur
l'element    electrique afin d'assurer leur fixation sur 1'616-
d'entrainement (2b) et comprenant des aimants       ment stator. permanents
(4a, I1a) disposes dessus de telle sorte quo ses p6les N font face aux
p6les S des   20  9. Un moteursans balai solon la revendication 7, ca-
almants permanents (2a) de l'616ment rotor (2) et   racterise en ce qu'un
espace axial et 6nergis6 quo ses p6les S font face aux p6les N des ai-
magnetiquement entre les aimants permanents mants permanents (2a) de
l'6l6ment rotor tout le    (4a, 11a) de l'6elmentsous-rotor(4, 11) et lee
bo- long de I'element stator (1), alors quo l'6lement   binages
electromagn6tiques (Ia) de l'element stator (1) comporte un premier espace
(Id) dans   25  stator (1) est substantiellement equivalent a l'es- ma
partie centrale qui recoit I'element d'entraine-  pace axial et 6nergis6
magnetiquement entre les ment (2b) et un second espace (I e) dispose es-
aimants permanents (2a) de I'element rotor (2) et sentiellement de facon
perpendiculaire a l'axe du   les bobinages electromagn6tiques (la) de
l'616- moteur depuis le premier espace (Id) jusqu'a un     ment stator (1).
bord externe de l'element stator de sorts quo la  30 puissance
d'entrainement du moteur sans balai pubse setre transmise de l'6lement
d'entraine- ment (2b) jusqu'A l'exterieurdu moteur par l'inter- m6diaire du
second espace (le). 35 2. Un moteursans balai selon la revendication 1, ca-
ractrise on ce quo l'6elmentd'entrainement (2b) est une poulie (2b). 3. Un
moteursans balai selon la revendication 1, ca-  40 racterise en ce quo
l'el6mentd'entrainement(2b) ost un engrenage (14). 4. Un moteursans balal
selon l'une quelconque des revendications I a 3, caracterise en ce quo les
45 bobinages 6lectromagnetiques (la) de l'6l6ment stator (1) sont realises
solon un procede de gra- vure. 5. Un moteur sans balai solon l'une
quelconque des   50 revendications 1 a 3, caracterise en ce quo les
bobinages electromagnetiques (la) sont realises selon un proced6 de
placage. 6. Un moteursans balai selon l'une quelconque des   5s
revondications precedentes, caracteris6 en ce quo les bobinages (1 a) de
l'bl6ment stator (1) for- ment plusieurs series de groupes connectes 6    


