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tively direct the plurality of display surfaces of the display surface
member to the front. Technical field
Further, according to the display element of the The present invention
relates to a rotating     present invention, even if the power supply to
the display element which is provided with a display    5    abovesaid
first and second exciting windings are surface member having a plurality of
display      cut off after the plurality of display surfaces of the
surfaces and is arranged to select one of the     display surface member
are selectively directed display surfaces by rotating the display surface
to the front, since first and second double-pole member and, further, the
invention pertains to a  permanent magnet members of a rotor forming
display unit using such a rotating display   10  the abovesaid motor
mechanism act on first and elements.
second magnetic members of the stator forming the motor mechanism, the
display surface Background art                                    member
can be held with a selected one of the Heretofore, various rotating display
elements   plurality of display surfaces thereof facing to the have been
proposed, which are, however, defec-   15  front. Consequently, no
unnecessary power con- tive in that the rotating mechanism for driving the
sumption is incurred. display surface member must be provided
Moreover, according to the display element of separately of the rotating
display element, or in  the present invention, the above-mentioned that a
selected one of the display surfaces of the  motor mechanism is
incorporated in the display display surface member does not assume a   20
surface member. Accordingly, there is no need of correct position.
preparing a display surface member driving Furthermore, a variety of
display units using the  mechanism separately of the display element.
rotating display element have also been proposed    In addition, according
to the display unit of the in the past but, in addition to the abovesaid
present invention, the abovesaid display element defects of the rotating
display element, the con-   25   of the present invention is employed, and
the ventional display units possess the drawback of   device for driving
the display element is required involving the use of complex means for
selecting  only to have first and second power supply the plurality of
display surfaces of the display  means for supplying power to the first and
surface member of the rotating display element.   second exciting windings
of the display element DE-A-2804169 discloses a rotating display   30   and
third and fourth power supply means for element in which the motor
mechanism is incor-    supplying power to the second exciting winding.
porated in the display surface member, and in     Accordingly, the display
element can be driven which there is no need of preparing a display
with a simple arrangement. surface member driving mechanism separately of
the display element.                         35   Brief description of the
drawings US-A-4 144 467 discloses a motor in which         Fig. 1 is a
schematic diagram illustrating, in the rotor comprises two spaced apart
permanent    principle, an embodiment of the display unit magnetic discs
mounted upon a common shaft        employing rotating display elements
according to and rotatable with respect to a stator. The stator  the
present invention. comprises a respective pair of magnetic poles in   40
Fig. 2 is a plan view, partly in section, showing the plane of each disc
the poles of the pair being  an example of the rotating display elements
used interconnected by a shank and a coil wound        in the display unit
depicted in Fig. 1. round the respective shanks, the coils lying on
Fig. 3 is a front view, partly in section, similar to opposite sides of the
rotor. The coils can be     Fig. 2. excited independently to cause the
respective pair   45  Fig. 4 is a side view, partly in sectiori, as viewed
of poles to magnetically cooperate with the       from the line IV-IV in
Fig. 2. respective disc and rotate the motor in the for-    Figs. 5 to 17
are schematic diagrams explanat- ward or the reverse sense.
ory of the operation of the display unit of the present invention shown in
Fig. 1. Disclosure of the invention                  50 The present
invention is to provide a novel      Best mode for carrying out the
invention rotating display element free from the abovesaid    Fig. 1
illustrates, in principle, an embodiment of defects and a display unit
using such display     the display unit employing a rotating display
element.                                          element of the present
invention. The display unit According to the display element of the present
55   is provided with a rotating display element invention, only by
supplying a power source to a  (hereinafter referred to simply as display
element first exciting winding of a stator of a motor     for the sake of
brevity) E and a driving device G mechanism through first or second power
supply    for driving the display element E. means and by supplying a power
source to a          The display element E has a display surface second
exciting winding of the stator of the motor   60   member D and a permanent
magnet type motor mechanism  through a third or fourth power
mechanism  (hereinafter referred to simply as supply means, a selected one
of the plurality of  motor mechanism for the sake of brevity) iden- display
surfaces of the display surface member    tified by Q in Figs. 2 to 4. can
be caused to face forwardly. Therefore, it is   As will be seen from Figs.
2 to 4, an example of possible, with a simple arrangement, to selec-   65
the display surface member D is a tubular body 2    



3             EP 0 122 288 B1                    4 and has four display
panels H1, H2, H3 and H4     P1 and P2 of the magnetic member B1. In the
disposed around its axis at equiangular intervals  drawings, however, there
is shown the case of 900. On the outer surfaces of the four display  where
[err]as mentioned previously and [err]is panels H1, H2, H3 and H4 are
formed display       selected from [err] and, accordingly, the former
surfaces F1, F2, F3 and F4, respectively.    5    magnetic poles are spaced
[err] apart from latter An example of the motor mechanism Q has a
magnetic poles. rotary shaft 11, and the rotary shaft 11 has       The
magnetic poles P1 and P2 of the magnetic mounted thereon two double-pole
permanent         member B1 and the magnetic poles P3 and P4 of magnet
members M1 and M2 which are disposed       the magnetic member B2
respectively extend side by side in the lengthwise direction of the   10
over an angular range of about [err] around the rotary shaft 11 and each of
which has north and   rotary shaft 11 of the rotor R. south magnetic poles.
The magnetic members B1 and B2 and the The one double-pole permanent magnet
exciting windings L1 and L2 form a stator S of the member M1 is, for
example, a disc-shaped one      motor mechanism Q. and, on its outer
peripheral surface, the north and   15  The stator S of the motor mechanism
Q is south magnetic poles are spaced apart an angular  fixedly supported by
the aforementioned support distance of[err] around the rotary shaft 11.
15. That is, the magnetic member B1 and the The other double-pole permanent
magnet          exciting winding L1 wound thereon are fixed to member M2 is
also a disc-shaped one and, its     the support 15 through a support rod 16
which both free end faces, the north and south magnetic   20   extends
between the position of the exciting poles are spaced apart an angular
distance of [err]  winding L1 and the inner side wall of the right around
the rotary shaft 11. The north and south   panel 13 of the support 15.
Likewise the magnetic poles of the double-pole permanent magnet
member B2 and the exciting winding L2 wound member M1 are disposed around
the rotary shaft   thereon are fixed to the support 15 through a 11 at an
angular distance [err] (where [err] has a   25   support rod 17 which
extends between the posi- value represented by [err] and including [err]
tion of the exciting winding L2 and the inner side apart from the south
magnetic poles of the        wall of the left panel 12 of the support 15.
double-pole permanent magnet members M2. In         The display surface
member D is mounted on the drawings, there is shown the case where      the
rotor R of the motor mechanism Q in such a [err], for the sake of
simplicity.           30   manner that it houses therein the motor The
rotary shaft 11 and the double-pole per-    mechanism Q. That is, four
support rods K1, K2, manent magnet members M1 and M2, mentioned        K3
and K4, extending in the radial direction of the above, constitute a rotor
R of the motor          rotary shaft 11 at [err] intervals, are fixed at
one mechanism Q.                                      end to the rotary
shaft 11 between the double- The rotor R of the motor mechanism Q is   35
pole permanent magnet members M1 and M2 rotatably supported by a support 15
which is      mounted on the rotary shaft, the free ends of the composed of
left, right and rear panels 12,13 and  support rods K1, K2, K3 and K4 being
secured to 14. That is, the rotary shaft 11 forming the rotor R  the
display panels H1, H2, H3 and H4 of the is pivotally mounted between the
left and the     display surface member D on the inside thereof, right
panels 12 and 13 of the support 15.   40   respectively. An example of the
motor mechanism Q com-          In this case, the display surface member D
is prises a magnetic member B1 which has mag-        mounted on the rotor R
in such a manner that, as netic poles P1 and P2 acting on the north and
shown in Figs. 5, 9,12 and 15, the display surface south magnetic poles of
the abovesaid double-     F1 of the display surface member D faces to the
pole permanent magnet member M1, a magnetic   45   front when the rotor R
assumes such a rotational member B2 which similarly has magnetic poles
position (which will hereinafter be referred to as P3 and P4 acting on the
north and south magnetic  the first rotational position) where the north
and poles of the double-pole permanent magnet         south magnetic poles
of the double-pole per- member M2, an exciting winding L1 wound on
manent magnet member M1 are opposite to the magnetic member B1 in a manner
to excite   50  trailing ends a of the magnetic poles P1 and P2 of the
magnetic poles P1 and P2 in reverse          the magnetic member B1 in the
clockwise direc- polarities, and an exciting winding L2 wound on   tion,
respectively, and the north and south mag- the magnetic member B2 in a
manner to excite      netic poles of the double-pole permanent magnet the
magnetic poles P3 and P4 in reverse           member M2 are opposite to
leading ends b of the polarities.                   5   magnetic poles P3
and P4 of the magnetic The magnetic poles P1 and P2 of the magnetic
member B2 in the clockwise direction, respec- member B1 are spaced apart an
angular distance   tively. of [err] around the axis of the rotor R, i.e.
the    Further, the display surface member D is rotary shaft 11.
mounted on the rotor R in such a manner that, as The magnetic poles P3 and
P4 of the magnetic   60   shown in Figs. 6, 13 and 16, the display surface
F4 member B2 are also spaced apart an angular        of the display surface
member D faces to the front distance of 180 around the rotary shaft 11 of
the  when the rotor R assumes such a rotational rotor R. But the magnetic
poles P3 and P4 of the  position (which will hereinafter be referred to as
magnetic member B2 are spaced an angular         the fourth rotational
position) where the north distance [err] apart from the magnetic poles   65
and south magnetic poles of the double-pole 3    



5              EP 0 122 288 B1                     6 permanent magnet
member M1 confront the           the exciting winding L1 via a movable
contact c leading ends b of the magnetic poles P1 and P2 of  and a fixed
contact a of a change-over switch W1 the magnetic member B1 in the
clockwise direc-    and the negative side of the DC power source 20 tion,
respectively, and the north and south mag-  is connected directly to the
mid point of the netic poles of the double-pole permanent magnet   5
exciting winding L1. member M2 confront the trailing ends a of the       An
example of the power supply means J2 has magnetic poles P4 and P3 of the
magnetic          such an arrangement that the positive side of the member
B2 in the clockwise direction, respec-     DC power source 20 is connected
to the other end tively. Moreover, the display surface member D is  of the
exciting winding L1 via the movable contact mounted on the rotor R in such
a manner that, as   to   c and another fixed contact b of the change-over
shown in Figs. 7, 10 and 17, the display surface F2  switch W1 and the
negative side of the DC power of the display surface member D faces to the
front  source 20 is connected to the mid point of the when the rotor R
assumes such a rotational        exciting winding L1. position (which will
hereinafter be referred to as  An example of the power supply means J3 has
the second stational position) where the north   15   such an arrangement
that the positive side of the and south magnetic poles of the double-pole
DC power source 20 is connected to one end of permanent magnet member M1
are opposite to        the exciting winding L2 via a movable contact c the
leading ends b of the magnetic poles P2 and   and a fixed contact a of a
change-over switch W2 P1 of the magnetic member B1 in the clockwise     and
the negative side of the DC power source 20 direction, respectively, and
the north and south   20   is connected directly to the mid point of the
magnetic poles of the double-pole permanent       exciting winding L2.
magnet member M2 are opposite to the trailing       An example of the power
supply means J4 has ends a of the magnetic poles P3 and P4 of the
such an arrangement that the positive side of the magnetic member B2 in the
clockwise direction,    DC power source 20 is connected to the other end
respectively.                                25   of the exciting winding
L2 via the movable contact Furthermore, the display surface member D is
c and another contact b of the change-over switch mounted on the rotor R in
such a manner that, as  W2 and the negative side of the DC power source
shown in Figs. 8, 11 and 14, the display surface F3  20 is connected to the
mid point of the exciting of the display surface member D faces to the
front  winding L2. when the rotor R assumes such a rotational   30     The
foregoing has clarified the outline of the position (which will hereinafter
be referred to as  arrrangement of an embodiment of the display the third
rotational position) where the north and  unit employing the rotating
display element south magnetic poles of the double-pole per-      according
to the present invention. Next, a manent magnet member M1 confront the
trailing     description will be given of details of the arrange- ends a of
the magnetic pole portions P2 and P1 of   35   ment and its operation. the
magnetic member B1 in the clockwise direc-      With the above-described
arrangement of the tion, respectively, and the north and south mag-
display unit employing the rotating display netic poles of the double-pole
permanent magnet   element according to the present invention, the member
M2 confront the leading ends b of the        rotor R forming the motor
mechanism Q has the magnetic poles P4 and P3 of the magnetic   40  two
double-pole permanent magnet members M1 member B2 in the clockwise
direction, respec-     and M2 mounted on the rotary shaft 11, and the
tively.                                           north and south magnetic
poles of the double- As illustrated in Figs. 5 to 17, the driving device
pole permanent magnet member M1 and the G is provided with power supply
means J1 for      north and south magnetic poles of the double- supplying
power to the exciting winding L1 which   45   pole permanent magnet member
M2 are spaced forms the stator S of the motor mechanism Q so    an angular
distance of [err] (where [err] in the that the magnetic poles P1 and P2 of
the magnetic  drawings) apart around the rotary shaft 11. member B1 serve
as north and south magnetic         The foregoing has clarified the outline
of the poles, respectively, power supply means J2 for    arrangement of an
embodiment of the display supplying power to the exciting winding L1 so
so   unit employing the rotating display elements that the magnetic poles
P1 and P2 of the magnetic  according to the present invention. Next, a
member B1 serve as south and north magnetic       description will be given
of details of the arrange- poles, respectively, power supply means J3 for
ment and its operation. supplying power to the exciting winding L2 which
With the above-described arrangement of the forms the stator S of the motor
mechanism Q so   55   display unit employing the rotating display that the
magnetic poles P3 and P4 of the magnetic  elements according to the present
invention, the member B2 act as north and south magnetic         rotor R
forming the motor mechanism Q has the poles, respectively, and power supply
means J4   two double-pole permanent magnet members M1 for supplying power
to the exciting winding L2 so  and M2 mounted on the rotary shaft 11, and
the that the magnetic po1es P3 and P4 of the magnetic   60   north and
south magnetic poles of the double- member B2 act as south and north
magnetic         pole permament magnet member M1 and the poles,
respectively.                              north and south magnetic poles
of the double- An example of the power supply means J1 has     pole
permanent magnet member M2 are spaced such an arrangement that the positive
side of a   an angular distance of [err] (where [err] in the DC power
source 20 is connected to one end of   65   drawings) apart around the
rotary shaft 11. 4    



7              EP 0 122 288 B1                       8 On the other hand,
the stator S forming the       The reason is as follows: motor mechanism Q
has the magnetic member          That is, in a case where the rotor R is
caused to B1 which is provided with the magnetic poles P1   rotate
counterclockwise from its first rotational and P2 spaced a [err] angular
distance apart       position shown in Figs. 5, 9,12 and 15, since the
around the rotary shaft 11, for acting on the north    5    north and south
magnetic poles of the double- and south magnetic poles of the double-pole
pole permanent magnet member M1 do not move permanent magnet member M1, and
the mag-          out of the opposing relation to the magnetic poles netic
member B2 which has the magnetic poles      P1 and P2 of the magnetic
member B1, there does P3 and P4 spaced an angular distance of [err]  not
develop in the double-pole permanent mag- apart from the magnetic poles P1
and P2 of the   10   net member M1 a rotating torque which prevents
double-pole permanent magnet member M1 and        the rotor R from rotating
counterclockwise, but disposed at [err] intervals around the rotary shaft
since the north and south magnetic poles of the 11, for acting on the north
and south magnetic    double-pole permanent magnet member M2 poles of the
double-pole permanent magnet         move out of the opposing relation to
the magnetic member M2. The magnetic poles P1 and P2 of the   15   poles P3
and P4 of the magnetic member B2, magnetic member B1 extend around the
rotary      there develops in the double-pole permanent shaft 11 over an
angular range of [err], and the    magnet member M2 a rotating torque which
magnetic poles P3 and P4 of the magnetic          prevents the rotor R from
rotating counter- member B2 similarly extend around the rotary
clockwise. Further, in a case where the rotor R is shaft 11 over an angular
range of [err].      20   caused to rotate clockwise from its first
rotational With such an arrangement, in the case where     position shown
in Figs. 5, 9 and 16, since the the movable contacts c of the aforesaid
change-   north and south magnetic poles of the double- over switches W1
and W2 are connected to fixed    pole permanent magnet member M2 do not
move contacts d other than the aforesaid ones a and b  out of the opposing
relation to the magnetic poles and, consequently, no power is supplied to
either   25   P3 and P4 of the magnetic member B2, there does of the
exciting windings L1 and L2 of the stator S,  not develop in the
double-pole permanent mag- the rotor R of the motor mechanism Q assumes
net member M2 a rotating torque which prevents the aforementioned first
rotational position where  the rotor R from rotating clockwise, but since
the the north and south magnetic poles of the double-  north and south
magnetic poles of the double- pole permanent magnet member M1 are opposite
30   pole permanent magnet member M1 move out of to the ends a of the
magnetic poles P1 and P2 of  the opposing relation to the magnetic poles P1
the magnetic member B1, respectively, and the     and P2 of the magnetic
member B1, there north and south magnetic poles of the double-     develops
in the double-pole permanent magnet pole permanent magnet member M2 are
opposite      M1 a rotating torque which prevents the rotor R to the ends
of b of the magnetic poles P3 and P4   35   from rotating clockwise. of the
magnetic member B2, respectively, as        In a case where the rotor R is
caused to rotate illustrated in Figs. 5, 9, 12 and 15, the aforemen-
clockwise from  its fourth rotational position tioned fourth rotational
position where the north  shown in Figs. 6, 13 and 16, since the north and
and south magnetic poles of the double-pole       south magnetic poles of
the double-pole per- permanent magnet member M1 are opposite to   40
manent magnet member M1 do not move out of the ends b of the magnetic poles
P1 and P2 of the  the opposing relation to the magnetic poles P1 magnetic
member B1, respectively, and the north   and P2 of the magnetic member B1,
there does and south magnetic poles of the double-pole       not develop in
the double-pole permanent mag- permanent magnet member M2 are opposite to
net member M1 a rotating torque which prevents the ends a of the magnetic
poles P4 and P3 of the   45   the rotor R from rotating clockwise, but
since the magnetic member B2 as shown in Figs. 6, 13 and    north and south
magnetic poles of the double- 16, the aforementioned second rotational
position  pole permanent magnet member M2 move out of where the north and
south magnetic poles of the   the opposing relation to the magnetic poles
P4 double-pole permanent magnet member M1 are        and P3 of the magnetic
member B2, there opposite the ends b of the magnetic poles P2 and   50
develops in the double-pole permanent magnet P1 of the magnetic member 81,
respectively, and   member M2 a rotating torque which prevents the the
north and south magnetic poles of the double-  rotor R from rotating
clockwise. Further, in a case pole permament magnet member M2 are oppo-
where the rotor R is caused to rotate counter- site to the ends a of the
magnetic poles P3 and P4  clockwise from  its fourth rotational position of
the magnetic member B2 as shown in Figs. 7,   55   shown in Figs. 6, 13 and
16, since the north and 10 and 17, or the aforementioned third rotational
south magnetic poles of the double-pole per- position where the north and
south magnetic       manent magnet member M2 do not move out of poles of
the double-pole permanent magnet        the opposing relation to the
magnetic poles P4 member M1 are opposite to the ends a of the       and P3
of the magnetic member B2, there does magnetic poles P2 and P1 of the
magnetic   60   not develop in the double-pole permanent mag- member B1,
respectively, and the north and south  net member M2 a rotating torque
which prevents magnetic poles of the double-pole permanent       the rotor
R from rotating counterclockwise, but magnet member M2 are opposite to the
ends b of    since the north and south magnetic poles of the the magnetic
poles P4 and P3 of the magnetic      double-pole permanent magnet member M1
member B2 as illustrated in Figs. 8, 11 and 14.  65   move out of the
opposing relation to the magnetic    9              EP 0 122 288 B1
10 



poles P1 and P2 of the magnetic member B1,       the rotor R from rotating
clockwise, but since the there develops in the double-pole permanent
north and south magnetic poles of the double- magnet member M1 a rotating
torque which         pole permanent magnet member Ml move out of prevents
the rotor R from  rotating counter-     the opposing relation to the
magnetic poles P2 clockwise.                                  5    and P1
of the magnetic member B1, there In a case where the rotor R is caused to
rotate  develops in the double-pole permanent magnet clockwise from its
second rotational position    M1 a rotating torque which prevents the rotor
R shown in Figs. 7, 10 and 17, since the north and  from rotating
clockwise. south magnetic poles of the double-pole per-       For the
reasons given above, when no power is manent magnet member M1 do not move
out of   10  supplied to either of the exciting windings L1 and the
opposing relation to the magnetic poles P2   L2 of the stator S, the rotor
R assume any one of and P1 of the magnetic member B1, there does    the
aforesaid first, second, third and fourth rota- not develop in the
double-pole permanent mag-    tional positions. net member Ml a rotating
torque which prevents     Furthermore, as described previously, the dis-
the rotor R from rotating clockwise, but since the   15   play surface
member D is mounted on the rotor R north and south magnetic poles of the
double-    of the motor mechanism Q so that the display pole permanent
magnet member M2 move out of      surfaces F1, F2, F3 and F4 respectively
face to the the opposing relation to the magnetic poles P3   front when the
rotor R assumes the abovesaid and P4 of the magnetic member B2, there
first, second, third and fourth rotational positions. develops in the
double-pole permanent magnet   20  Now, let it be assumed that the rotor R
of the member M2 a rotating torque which prevents the   motor mechanism Q
lies at the first rotational rotor R from rotating clockwise. Further, in a
case  position and, consequently, the display element E where the rotor R
is caused to rotate counter-   is in such a state that the display surface
F1 of the clockwise from its second rotational position    display surface
member D faces to the front (This shown in Figs. 7, 10 and 17, since north
and south   25   state will hereinafter be referred to as the first
magnetic poles of the double-pole permanent      state). In such a first
state of the display element magnet member M2 do not move out of the
E, even if power is supplied, for a very short time, opposing relation to
the magnetic poles P3 and P4  via the power supply means J2 to the exciting
of the magnetic member B2, there does not        winding L1 forming the
stator S of the motor develop in the double-pole permanent magnet   30
mechanism Q and power is supplied, for a very member M2 a rotating torque
which prevents the   short time, to the exciting winding L2 via the rotor R
from rotating counterclockwise, but since  power supply means J4 a little
before or after the the north and south magnetic poles of the double-
start of the abovesaid power supply, as shown in pole permanent magnet
member M1 move out of      Fig. 5, the display element E is retained in the
first the opposing relation to the magnetic poles P2   35   state. and P1
of the magnetic member B1, there            The reason is as follows:
develops in the double-pole permanent magnet       By the power supply to
the exciting winding L1 M1 a rotating torque which prevents the rotor R
via the power supply means J2, the magnetic from rotating counterclockwise.
poles P1 and P2 of the magnetic member B1 In a case where the rotor R is
caused to rotate   40   become south and north magnetic poles, respec-
counterclockwise from its third rotational position  tively, to produce a
small counterclockwise rotat- shown in Figs. 8, 11 and 14, since the north
and  ing torque in the double-pole permanent magnet south magnetic poles of
the double-pole per-     member Ml, by which the rotor R tends to rotate
manent magnet member M1 do not move out of       counterclockwise. By the
power supply to the the opposing relation to the magnetic poles P2   45
exciting winding L2 via the power supply means and P1 of the magnetic
member B1, there does     J4, however, the magnetic poles P3 and P4 of the
not develop in the double-pole permanent mag-    magnetic member B2 become
south and north net member Ml a rotating torque which prevents   magnetic
poles, respectively, to produce a small the rotor R from rotating
counterclockwise, but  clockwise rotating torque in the double-pole per-
since the north and south magnetic poles of the   50   manent magnet member
M2, by which the rotor R double-pole permanent magnet member M2
tends to rotate clockwise. Accordingly, there move out of the opposing
relation to the magnetic  develops in the rotor R no rotating torque, or
only poles P4 and P3 of the magnetic member B2,       a small
counterclockwise or clockwise rotating there develops in the double-pole
permanent      torque. In a case where the small counter- magnet member M2
a rotating torque which   55   clockwise rotating torque is produced in the
rotor prevents the rotor R from  rotating counter-     R, the north and
south magnetic poles of the clockwise. Further, in a case where the rotor R
is  double-pole permanent magnet member Ml caused to rotate clockwise from
its third rotational  remain in the opposing relation to the magnetic
position shown in Figs. 8, 11 and 14, since the  poles P1 and P2 of the
magnetic member B1 now north and south magnetic poles of the double-   60
having become the south and north magnetic pole permanent magnet member M2
do not move      poles, respectively, so that there does not develop out of
the opposing relation to the magnetic poles  in the double-pole permanent
magnet member P4 and P3 of the magnetic member B2, there does  Ml a
rotating torque which prevents the rotor R not develop in the double-pole
permanent mag-    from rotating counterclockwise. But, since the net member
M2 a rotating torque which prevents   65   north and south magnetic poles
of the double- 6    11              EP 0 122 288  B1                    12 



pole permanent magnet member M2 move out of       and P4, a large
counterclockwise rotating torque the opposing relation to the magnetic
poles P3   is produced in the double-pole permanent mag- and P4 of the
magnetic member B2 now having       net M2 owing to a repulsive force
between the become the south and north magnetic poles,        north
magnetic pole of the double-pole per- respectively, there is produced in
the double-pole    5    manent magnet M2 and the north magnetic pole
permanent magnet member M2 a rotating torque      of the magnetic pole P3
and a repulsive force which  prevents  counterclockwise  rotational
between the south magnetic pole of the double- movement of the rotor R.
Further, in a case where  pole permanent magnet M2 and the south mag- the
abovesaid small clockwise rotating torque is  netic pole of the magnetic
pole P4. In con- produced in the rotor R, the north and south   10
sequence, a large counterclockwise rotating magnetic poles of the
double-pole permanent      torque is produced in the rotor R, and the rotor
R magnet member M2 do not move out of the           turns
counterclockwise./ opposing relation to the magnetic poles P3 and P4   When
the rotor R thus turns counterclockwise of the magnetic member B2 having
become the       and the rotor R rotates counterclockwise in excess south
and north magnetic poles, respectively, so   15   of [err] from the
aforesaid first rotational position, that there does not develop in the
double-pole    since the north and south magnetic poles of the permanent
magnet member M2 a rotating torque      double-pole permanent magnet M1
move into which prevents the rotor R from rotating clock-   opposing
relation to the magnetic poles P1 and P2 wise, but since the north and
south magnetic      of the magnetic member B1 now magnetized with poles of
the double-pole permanent magnet   20   the south and north magnetic poles,
respectively, member M1 get out of the opposing relation to     no rotating
torque is produced in the double-pole the magnetic poles P1 and P2 having
become the    permanent magnet Ml, or even if generated, it is south and
north magnetic poles, respectively,     only a small clockwise rotating
torque. But, since there is produced in the double-pole permanent    the
north and south magnetic poles of the double- magnet member Ml a rotating
torque which   25   pole permanent magnet M2 approach the mag- prevents the
clockwise rotational movement of     netic poles P4 and P3 now magnetized
with the the rotor R.                                      south and north
magnetic poles, respectively, a For the reason given above, even if power
is    large counterclockwise rotating torque is genera- supplied to the
exciting windings L1 and L2 via  ted in the double-pole permanent magnet M2
by the power supply means J2 and J4 when the   30   virtue of an attractive
force between the north display element E is in the first state, the
display  magnetic pole of the double-pole permanent element E remains in
the first state.             magnet M2 and the south magnetic pole of the
When the display element E is in the first state,  magnetic pole P4 and an
attractive force between if power is supplied, for a very short time, via
the  the south magnetic pole of the double-pole per- power supply means J2
to the exciting winding L1   35   manent magnet M2 and the north magnetic
pole and power is supplied, for a very short time, to the  of the magnetic
pole P3. As a result of this, the exciting winding L2 via the power supply
means    rotor R turns counterclockwise. J3 a little before or after the
start of the abovesaid  When the rotor R thus turns counterclockwise power
supply, as shown in Fig. 6, the rotor R of  and the rotor R rotates
counterclockwise in excess the motor mechanism Q assumes the aforemen-   40
of [err] from the abovesaid first rotational position, tioned fourth
rotational position, by which the   since the north and south magnetic
poles of the display element E is switched to the state in which
double-pole permanent magnet M2 turn into to direct its display surface F4
to the front (which  opposing relation to the magnetic poles P4 and P3
state will hereinafter be referred to as the fourth  of the magnetic member
B2 now magnetized with state) and is held in the fourth state.     45  the
south and north magnetic poles, respectively, The reason is as follows:
no rotating torque is developed in the double- By the power supply to the
exciting winding L1  pole permanent magnet M2, or even if produced, via the
power supply means J2, the magnetic      it is only a small
counterclockwise rotating poles P1 and P2 of the magnetic member B1 are
torque. But, since the north and south magnetic magnetized with the south
and north magnetic   50   poles of the double-pole permanent magnet M1
poles, respectively, but, in this case, since the  are out of opposing
relation to the magnetic poles north and south magnetic poles of the
double-     P1 and P2 now magnetized with the south and pole permanent
magnet member M1 are opposite      north magnetic poles, respectively,
there is pro- to the ends a of the magnetic poles P1 and P2,    duced in
the double-pole permanent magnet M1 a respectively, no rotating torque is
produced in the   55   large rotating torque which prevents the rotor R
double-pole permanent magnet member M1 or,        from  rotating
counterclockwise in excess of [err] even if produced, it is only a small
counter-     from  the first state. Therefore, the rotor R does clockwise
rotating torque. By the power supply to  not turn counterclockwise in
excess of [err] from the exciting winding L2 via the power supply     the
first rotational position. means J3, however, the magnetic poles P3 and P4
60  For the reason given above, supplying power to of the magnetic member
B2 are magnetized with    the exciting windings L1 and L2 via the power the
north and south magnetic poles, respectively,  supply means J2 and J3,
respectively, when the and, in this case, since the north and magnetic
display element E assumes the aforesaid first poles of the double-pole
permanent magnet M2      state, the display element E is switched to the
lie opposite to the ends b of the magnetic poles P3   65   fourth state and
is held in the fourth state. 7    13             EP 0 122 288 B1
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When the display element E is in the first state,  the south magnetic pole
of the double-pole per- if power is supplied, for a very short time, via
the  manent magnet M1 and the north magnetic pole power supply means J1 to
the exciting winding L1  of the magnetic pole P1. As a result of this, the
and power is supplied, for a very short time, to the  rotor R turns
clockwise. exciting winding L2 via the power supply means    5  When the
rotor R thus turns clockwise and the J4 a little before or after the start
of the abovesaid  rotor R rotates clockwise in excess of 90 from the power
supply, as shown in Fig. 7, the rotor R of  abovesaid first state, since
the north and south the motor mechanism Q assumes the aforemen-
magnetic poles of the double-pole permanent tioned second rotational
position, by which the  magnet M1 turn into opposing relation to the
display element E is switched to the state in which   10   magnetic poles
P2 and P1 of the magnetic to direct its display surface F2 to the front
(which  member B1 now magnetized with the south and state will hereinafter
be referred to as the second  north magnetic poles, respectively, no
rotating state) and is held in the second state.         torque is
developed in the double-pole per- The reason is as follows:
manent magnet M1, or even if produced, it is only By the power supply to
the exciting winding L2   15   a small clockwise rotating torque. But,
since the via the power supply means J4, the magnetic      north and south
magnetic poles of the double- poles P3 and P4 of the magnetic member B2 are
pole permanent magnet M2 are out of opposing magnetized with the south and
north magnetic     relation to the magnetic poles P3 and P4 now poles,
respectively, but, in this case, since the  magnetized with the south and
north magnetic north and south magnetic poles of the double-   20   poles,
respectively, there is produced in the pole permanent magnet member M2 are
opposite     double-pole permanent magnet M2 a large rotat- to the ends  of
the magnetic poles P3 and P4,   ing torque which prevents the rotor R from
respectively, no rotating torque is produced in the  rotating clockwise in
excess of [err] from the first double-pole permanent magnet member M2 and,
state. Therefore, the rotor R does not turn clock- even if produced, it is
only a small clockwise   25   wise in excess of [err] from the first
rotational rotating torque. By the power supply to the      position.
exciting winding L1 via the power supply means     For the reason given
above, supplying power to J1, however, the magnetic poles P1 and P2 of the
the exciting windings L1 and L2 via the power magnetic member B1 are
magnetized with the       supply means J1 and J4, respectively, when the
north and south magnetic poles, respectively,   30   display element E
assumes the aforesaid first and, in this case, since the north and magnetic
state, the display element E is switched to the poles of the double-pole
permanent M1 lie oppo-  second state and is held in the second state. site
to the ends a of the magnetic poles P1 and P2,  When the display element E
is in the first state, a large clockwise rotating torque is produced in  if
power is supplied, for a very short time, via the the double-pole permanent
magnet M1 owing to   35   powersupplymeansJl to the exciting winding L1 a
repulsive force between the north magnetic     and power is supplied, for a
very short time, to the pole of the double-pole permanent magnet M1
exciting winding L2 via the power supply means and the north magnetic pole
of the magnetic pole  J3 a little before or after the start of the
abovesaid P1 and a repulsive force between the south       power supply, as
shown in Fig. 8, the rotor R of magnetic pole of the double-pole permanent
40  the motor mechanism Q assumes the aforemen- magnet M1 and the south
magnetic pole of the    tioned third rotational position, by which the
magnetic pole P2. In consequence, a large clock-  display element E is
switched to the state in which wise rotating torque is produced in the
rotor R,  to direct its display surface F3 to the front (which and the
rotor R turns clockwise.                 state will hereinafter be referred
to as the third When the rotor R thus turns clockwise and the   45   state)
and is held in the third state. rotor R rotates clockwise in excess of 45
from the  The reason is as follows: aforesaid first rotational position,
since the north  Let it be assumed that power is supplied to the and south
magnetic poles of the double-pole      exciting winding L1 via the power
supply means permanent magnet M2 move into opposing rela-     J1 and then
power is supplied to the exciting tion to the magnetic poles P3 and P4 of
the   50   winding L2 via the power supply means J2 a little magnetic
member B2 now magnetized with the       after the start of the abovesaid
power supply. In south and north magnetic poles, respectively, no  such a
case, by the power supply to the exciting rotating torque is produced in
the double-pole   winding L1 via the power supply means J1, the permanent
magnet M2, or even if generated, it is  magnetic poles P1 and P2 of the
magnetic only a small counterclockwise rotating torque.   55   member B1
are magnetized with the north and But, since the north and south magnetic
poles of  south magnetic poles, respectively, and, in this the double-pole
permanent magnet M1 approach     case, since the north and magnetic poles
of the the magnetic poles P2 and P1 now magnetized      double-pole
permanent magnet M1 lie opposite with the south and north magnetic poles,
respec-  to the ends a of the magnetic poles P1 and P2, a tively, a large
clockwise rotating torque is genera-   60  large clockwise rotating torque
is produced in the ted in the double-pole permanent magnet M1 by
double-pole permanent magnet M1 owing to a virtue of an attractive force
between the north  repulsive force between the north magnetic pole magnetic
pole of the double-pole permanent       of the double-pole permanent magnet
M1 and the magnet M1 and the south magnetic pole of the     north magnetic
pole of the magnetic pole P1 and magnetic pole P2 and an attractive force
between   65   a repulsive force between the south magnetic 8    15
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pole of the double-pole permanent magnet M1      south magnetic pole of the
magnetic pole P4. In and the south magnetic pole of the magnetic pole
consequence, a clockwise rotating torque is pro- P2. In consequence, a
clockwise rotating torque is  duced in the rotor R, and the rotor. R turns
produced in the rotor R, and the rotor R turns  clockwise.
counterclockwise.                           5     When the rotor R thus
turns clockwise and the When the rotor R thus turns clockwise and the
rotor R rotates clockwise in excess of [err] from rotor R rotates clockwise
in excess of [err] from the  the aforesaid first rotational position, since
the aforesaid first state, since the north and south  north and south
magnetic poles of the double- magnetic poles of the double-pole permanent
pole permanent magnet M1 move into opposing magnet Ml approach the magnetic
poles P2 and   10  relation to the magnetic poles P2 and P1 of the P1 now
magnetized with the south and north       magnetic member B1 now magnetized
with the magnetic poles, respectively, a large clockwise  south and north
magnetic poles, respectively, no rotating torque is generated in the
double-pole  rotating torque is produced in the double-pole permanent
magnet Ml by virtue of an attractive   permanent magnet Ml, or even if
generated, it is force between the north magnetic pole of the   15   only a
small counterclockwise rotating torque. double-pole permanent magnet Ml and
the south    But, since the north and south magnetic poles of magnetic pole
of the magnetic pole P2 and an    the double-pole permanent magnet M2
approach attractive force between the south magnetic pole  the magnetic
poles P4 and P3 now magnetized of the double-pole permanent magnet Ml and
the   with the south and north magnetic poles, respec- north magnetic pole
of the magnetic pole P1.  20  tively, a large clockwise rotating torque is
genera- Further, if the aforesaid power supply to the  ted in the
double-pole permanent magnet M2 by exciting winding L2 via the power supply
means   virtue of an attractive force between the north J3 is effected at
or in the vicinity of the point of  magnetic pole of the double-pole
permanent time when the rotor R has turned clockwise more  magnet M2 and
the south magnetic pole of the than [err] from the aforementioned first
rotational   25   magnetic pole P4 and an attractive force between
position, then the magnetic poles P3 and P4 of the  the south magnetic pole
of the double-pole per- magnetic member B2 are magnetized with the
manent magnet M2 and the north magnetic pole north and south magnetic
poles, respectively, at  of the magnetic pole P3. As a result of this, the
that point of time and, in this case, since the north  rotor R turns
clockwise. and south magnetic poles of the double-pole   30   When the
rotor R thus turns clockwise and the permanent magnet M2 lie in opposing
relation to  rotor R rotates clockwise in excess of [err]from the magnetic
poles P3 and P4, respectively, a    the abovesaid first rotational
position, since the clockwise rotating torque is generated in the    north
and south magnetic poles of the double- double-pole permanent magnet M2 by
virtue of a   pole permanent magnet M2 turn into opposing repulsive force
between the north magnetic pole   35   relation to the magnetic poles P4
and P3 of the of the double-pole permanent magnet M2 and the   magnetic
member B2 now magnetized with the north magnetic pole of the magnetic pole
P3 and  south and north magnetic poles, respectively, no a repulsive force
between the south magnetic    rotating torque is developed in the
double-pole pole of the double-pole permanent magnet M2      permanent
magnet M2, or even if produced, it is and the south magnetic pole of the
magnetic pole   40   only a small clockwise rotating torque. But, since P4.
the north and south magnetic poles of the double- As a result of this, the
rotor R turns clockwise.  pole permanent magnet M1 are out of opposing When
the rotor R thus turns clockwise and the  relation to the magnetic poles P2
and P1 now rotor R rotates clockwise in excess of [err] from the
magnetized with the south and north magnetic above said first state, since
the north and south   45   poles, respectively, however, there is produced
in magnetic poles of the double-pole permanent      the double-pole
permanent magnet Ml a large magnet Ml turn into opposing relation to the
rotating torque which prevents the rotor R from ends b of the magnetic
poles P2 and P1 of the   rotating clockwise in excess of 180 from the first
magnetic member B1 now magnetized with the       state. Therefore, the
rotor R does not turn clock- south and north magnetic poles, respectively,
no   50   wise in excess of [err] from the first rotational rotating torque
is developed in the double-pole  position. permanent magnet M1, or even if
produced, it is   The above description has been given of the only a small
clockwise rotating torque. But, since  case where power is supplied first
to the exciting the north and south magnetic poles of the double-  winding
L1 via the power supply means J1 and pole permanent magnet M2 are in
opposing   55  then power is supplied to the exciting winding L2 relation
to the ends of a of the magnetic poles P3  via the power supply means J3 a
little after the and P4 now magnetized with the north and south   above
power supply but, on the contrary, in a magnetic poles, respectively, there
is produced in  case where power is supplied to the exciting the
double-pole permanent magnet M2 a large      winding L2 via the power
supply means J3 and clockwise rotating torque owing to a repulsive   60
then power is supplied to the exciting winding L1 force between the north
magnetic pole of the     via the power supply means J1 after a little time,
double-pole permanent magnet M2 and the north   the rotor R turns by [err]
from the first rotational magnetic pole of the magnetic pole P3 and a
position in the counterclockwise direction reverse repulsive force between
the south magnetic pole  from that in the above, though not described in of
the double-pole permanent magnet M2 and the   65   detail. 9    17
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For the reason given above, supplying power to  respectively, so that there
does not develop in the the exciting windings L1 and L2 via the power
double-pole permanent magnet member M2 a supply means J1 and J3,
respectively, when the   rotating torque which prevents the rotor R from
display element E assumes the aforesaid first    rotating counterclockwise,
but since the north and state, the display element E is switched to the
5   south magnetic poles of the double-pole per- third state and is held in
the third state.      manent magnet member M1 get out of the oppos- Now,
let it be assumed that the rotor R of the  ing relation to the magnetic
poles P1 and P2 motor mechanism lies at the fourth rotational    having
become the south and north magnetic position and, consequently, the display
element E  poles, respectively, there is produced in the is in the fourth
state that the display surface F4 of   10   double-pole permanent magnet
member M1 a the display surface member D faces to the front.  rotating
torque which prevents the counter- In such a fourth state of the display
element E,  clockwise rotational movement of the rotor R. even if power is
supplied, for a very short time,  For the reason given above, even if power
is via the power supply means J2 to the exciting    supplied to the
exciting windings L1 and L2 via winding L1 forming the stator S of the
motor   15  the power supply means J2 and J3 when the mechanism Q and power
is supplied, for a very    display element E is in the fourth state, the
display short time, to the exciting winding L2 via the   element E remains
in the fourth state. power supply means J3 a little before or after the
When the display element E is in the fourth start of the abovesaid power
supply, as shown in  state, if power is supplied, for a very short time,
Fig. 6, the display element E remains in the fourth   20   via the power
supply means J2 to the exciting state.
winding L1 and power is supplied, for a very short The reason is as
follows:                      time, to the exciting winding L2 via the
power By the power supply to the exciting winding L1  supply means J4 a
little before or after the start of via the power supply means J2, the
magnetic      the abovesaid power supply, as shown in Fig. 9, poles P1 and
P2 of the magnetic member B1 are   25  the rotor R of the motor mechanism Q
assumes magnetized with south and north magnetic poles,  the aforementioned
first rotational position, by respectively, to produce a small clockwise
rotat-  which the display element E is switched to the ing torque in the
double-pole permanent magnet   first state in which to direct its display
surface F1 member M1, by which the rotor R tends to rotate  to the front
and is held in the first state. clockwise. By the power supply to the
exciting   30  The reason is as follows: winding L2 via the power supply
means J3,          By the power supply to the exciting winding L1 however,
the magnetic poles P3 and P4 of the     via the power supply means J2, the
magnetic magnetic member B2 are magnetized with north     poles P1 and P2
of the magnetic member B1 are and south magnetic poles, respectively, to
pro-  magnetized with the south and north magnetic duce a small
counterclockwise rotating torque in   35   poles, respectively, but, in
this case, since the the double-pole permanent magnet member M2,      north
and south magnetic poles of the double- by which the rotor R tends to
rotate counter-    pole permanent magnet member M1 are opposite clockwise.
Accordingly, the develops in the rotor  to the ends b of the magnetic poles
P1 and P2, R no rotating torque, or only a small clockwise or
respectively, no rotating torque is produced in the counterclockwise
rotating torque. In a case where   40   double-pole permanent magnet member
M1 and, the small clockwise rotating torque is produced in  even if
produced, it is only a small clockwise the rotor R, the north and south
magnetic poles of  rotating torque. By the power supply to the the
double-pole permanent magnet member M1      exciting winding L2 via the
power supply means remain in the opposing relation to the magnetic  J4,
however, the magnetic poles P3 and P4 of the poles P1 and P2 of the
magnetic member B1 now    45   magnetic member B2 are magnetized with the
having become the south and north magnetic       south and north magnetic
poles, respectively, poles, respectively, so that there does not develop
and, in this case, since the south and north in the double-pole permanent
magnet member       magnetic poles of the double-pole permanent Ml a
rotating torque which prevents the rotor R  magnet M2 lie opposite to the
ends a of the from rotating clockwise. But, since the north and   50
magnetic poles P3 and P4, a large clockwise south magnetic poles of the
double-pole per-     rotating torque is produced in the double-pole manent
magnet member M2 move out of the          permanent magnet M2 owing to a
repulsive force opposing relation to the magnetic poles P4 and P3  between
the north magnetic pole of the double- of the magnetic member B2 now having
become      pole permanent magnet M2 and the north mag- the south and north
magnetic poles, respectively,   55   netic pole of the magnetic pole P4 and
a respul- there is produced in the double-pole permanent   sive force
between the south magnetic pole of the magnet member M2 a rotating torque
which         double-pole permanent magnet M2 and the south prevents
clockwise rotational movement of the    magnetic pole of the magnetic pole
P3. In con- rotor R. Further, in a case where the abovesaid  sequence, a
clockwise rotating torque is produced small counterclockwise rotating
torque is pro-   60  in the rotor R, and the rotor R turns clockwise. duced
in the rotor R, the north and south mag-     When the rotor R thus turns
clockwise and the netic poles of the double-pole permanent magnet  rotor R
rotates clockwise in excess of[err] from the member M2 do not move out of
the opposing        aforesaid fourth state, since the north and south
relation to the magnetic poles P4 and P3 having  magnetic poles of the
double-pole permanent become the south and north magnetic poles,   65
magnet M1 move into opposing relation to the 10    19              EP 0 122
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magnetic poles P1 and P2 of the magnetic           In such a case, by the
power supply to the member B1 now magnetized with the south and
exciting winding L1 via the power supply means north magnetic poles,
respectively, no rotating   J1, the magnetic poles P1 and P2 of the
magnetic torque is produced in the double-pole permanent   member B1 are
magnetized with the north and magnet Ml, or even if generated, it is only a
small    5    south magnetic poles, respectively, and, in this
counterclockwise rotating torque. But, since the  case, since the north and
south magnetic poles of north and south magnetic poles of the double-
the double-pole permanent magnet Ml lie oppo- pole permanent magnet M2
approach the mag-        site to the ends b of the magnetic poles P1 and
P2, netic poles P3 and P4 now magnetized with the     a large
counterclockwise rotating torque is pro- south and north magnetic poles,
respectively, a    10   duced in the double-pole permanent magnet Ml large
clockwise rotating torque is generated in the  owing to a respulsive force
between the north double-pole permanent magnet M2 by virtue of
magnetic pole of the double-pole permanent an attractive force between the
north magnetic    magnet Ml and the north magnetic pole of the pole of the
double-pole permanent magnet M2       magnetic pole P1 and a repulsive
force between and the south magnetic pole of the magnetic pole   15  the
south magnetic pole of the double-pole per- P3 and an attractive force
between the south      manent magnet Ml and the south magnetic pole
magnetic pole of the double-pole permanent        of the magnetic pole P2.
In consequence, a magnet M2 and the north magnetic pole of the
counterclockwise rotating torque is produced in magnetic pole P4. As a
result of this, the rotor R  the rotor R, and the rotor R turns counter-
turns clockwise.                            20   clockwise. When the rotor
R thus turns clockwise and the     When the rotor R thus turns
counterclockwise rotor R rotates clockwise in excess of 90 from the  and
the rotor R rotates counterclockwise in excess abovesaid fourth state,
since the north and south  of [err] from the aforesaid fourth rotational
posi- magnetic poles of the double-pole permanent      tion, since the
north and south magnetic poles of magnet M2 turn into opposing relation to
the   25   the double-pole permament magnet Ml approach magnetic poles P3
and P4 of the magnetic         the magnetic poles P2 and P1 now magnetized
member B2 now magnetized with the south and       with the south and north
magnetic poles, respec- north magnetic poles, respectively, no rotating
tively, a large counterclockwise rotating torque is torque is developed in
the double-pole per-       generated in the double-pole permanent magnet
manent magnet M2, or even if produced, it is only   30   Ml by virtue of an
attractive force between the a small clockwise rotating torque. But, since
the  north magnetic pole of the double-pole per- north and south magnetic
poles of the double-     manent magnet Ml and the south magnetic pole pole
permanent magnet Ml are out of opposing      of the magnetic pole P2 and an
attractive force relation to the magnetic poles P1 and P2 now      between
the south magnetic pole of the double- magnetized with the south and north
magnetic   35   pole permanent magnet Ml and the north mag- poles,
respectively, however, there is produced in  netic pole of the magnetic
pole P1. the double-pole permanent magnet Ml a large         Further, if
the aforesaid power supply to the rotating torque which prevents the rotor
R from   exciting winding L2 via the power supply means rotating clockwise
in excess of [err] from the fourth  J4 is effected at or in the vicinity of
the point of state. Therefore, the rotor R does not turn clock-   40   time
when the rotor R has turned counter- wise in excess of [err] from the
fourth state.      clockwise more than 45 from the aforementioned For the
reason given above, supplying power to  fourth rotational position, then
the magnetic the exciting windings L1 and L2 via the power     poles P4 and
P3 of the magnetic member B2 are supply means J2 and J4, respectively, when
the    magnetized with the north and south magnetic display element E
assumes the aforesaid fourth   45   poles, respectively, at that point of
time and, in state, the display element E is switched to the first  this
case, since the north and south magnetic state and is held in the first
state.             poles of the double-pole permanent magnet M2 When the
display element E is in the fourth     lie in opposing relation to the
magnetic poles P4 state, if power is supplied, for a very short time,  and
P3, respectively, a counterclockwise rotating via the power supply means J1
to the exciting   so  torque is generated in the double-pole permanent
winding L1 and power is supplied, for a very short  magnet M2 by virtue of
a repulsive force between time, to the exciting winding L2 via the power
the north magnetic pole of the double-pole per- supply means J4 a little
before or after the start of  manent magnet M2 and the north magnetic pole
the abovesaid power supply, as shown in Fig. 10,  of the magnetic pole P4
and a repulsive force the rotor R of the motor mechanism Q assumes   55
between the south magnetic pole of the double- the aforementioned second
rotational position,    pole permanent magnet M2 and the south mag- by
which the display element E is switched to the  netic pole of the magnetic
pole P3. second state in which to direct its display surface  As a result
of this, the rotor R turns counter- F2 to the front and is held in the
second state.  clockwise. The reason is as follows:                  60
When the rotor R thus turns counterclockwise Let it be assumed that power
is supplied to the  and the rotor R rotates clockwise in excess of [err]
exciting winding L1 via the power supply means   from the abovesaid fourth
rotational position, J1 and then power is supplied to the exciting
since the north and south magnetic poles of the winding L2 via the power
supply means J4 a little  double-pole permanent magnet M1 move into after
the start of the abovesaid power supply.  65   opposing relation to the
magnetic poles P2 and P1    21             EP 0 122 288 B1
22 of the magnetic member B1 now magnetized with   time, to the exciting
winding L2 via the power 



the south and north magnetic poles, respectively,  supply means J3 a little
before or after the start of no rotating torque is developed in the double-
the former power supply, as shown in Fig. 11, the pole permanent magnet M1,
or even if produced,   rotor R of the motor mechanism Q assumes the it is
only a small clockwise rotating torque. But,   5    aforementioned third
rotational position, by since the north and south magnetic poles of the
which the display element E is switched to the double-pole permanent magnet
M2 approach the    third state in which to direct its display surface F3
magnetic poles P3 and P4 now -magnetized with   to the front and is held in
the third state. the south and north magnetic poles, respectively,  The
reason is as follows: a large counterclockwise rotating torque is  10    By
the power supply to the exciting winding L2 generated in the double-pole
permanent magnet    via the power supply means J3, the magnetic M2 by
virtue of an attractive force between the  poles P3 and P4 of the magnetic
member B2 are north magnetic pole of the double-pole per-      magnetized
with the north and south magnetic manent magnet M2 and the south magnetic
pole     poles, respectively, but, in this case, since the of the magnetic
pole P3 and an attractive force   15  south and north magnetic poles of the
double- between the south magnetic pole of the double-   pole permanent
magnet member M2 are opposite pole permanent magnet M2 and the north mag-
to the ends a of the magnetic poles P3 and P4, netic pole of the magnetic
pole P4. As a result of  respectively, no rotating torque is produced in
the this, the rotor R turns counterclockwise.        double-pole permanent
magnet member M2 or, When the rotor R thus turns counterclockwise   20
even if produced, it is only a small counter- and the rotor R rotates
counterclockwise in excess  clockwise rotating torque. By the power supply
to of [err] from the abovesaid fourth rotational posi-  the exciting
winding L1 via the power supply tion, since the north and south magnetic
poles of  means J1, however, the magnetic poles P1 and P2 the double-pole
permanent magnet M2 turn into    of the magnetic member B1 are magnetized
with opposing relation to the magnetic poles P3 and P4   25  the north and
south magnetic poles, respectively, of the magnetic member B2 now
magnetized with    and, in this case, since the north and magnetic the
south and north magnetic poles, respectively,  poles of the double-pole
permanent magnet M1 no rotating torque is developed in the double-  lie
opposite to the ends b of the magnetic poles P1 pole permanent magnet M2,
or even if produced,   and P2, a large counterclockwise rotating torque it
is only a small counterclockwise rotating   30  is produced in the
double-pole permanent mag- torque. But since the north and south magnetic
net M1 owing to a repulsive force between the poles of the double-pole
permanent magnet M1     north magnetic pole of the double-pole per- are out
of opposing relation tothe magnetic poles  manent magnet M1 and the north
magnetic pole P2 and P1 now magnetized with the south and      of the
magnetic pole P1 and a repulsive force north magnetic poles, respectively,
there is pro-   35   between the south magnetic pole of the double- duced
in the double-pole permanent magnet M1 a   pole permanent magnet M1 and the
south mag- large rotating torque which prevents the rotor R  netic pole of
the magnetic pole P2. In con- from rotating counterclockwise in excess of
[err]  sequence, a counterclockwise rotating torque is from the first
state. Therefore, the rotor R does  produced in the rotor R, and the rotor
R turns not turn counterclockwise in excess of [err] from    40
counterclockwise. the first rotational position.                     When
the rotor R thus turns counterclockwise The above description has been
given of the    and the rotor R rotates counterclockwise in excess case
where power is supplied first to the exciting  of [err] from the aforesaid
fourth rotational posi- winding L1 via the power supply means J1 and
tion, since the north and south magnetic poles of then power is supplied to
the exciting winding L2   45  the double-pole permanent magnet M2 move into
via the power supply means J4 a little after the  opposing relation to the
magnetic poles P4 and P3 above power supply but, on the contrary, in a
of the magnetic member B2 now magnetized with case where power is supplied
to the exciting    the south and north magnetic poles, respectively,
winding L2 via the power supply means J4 and     no rotating torque is
produced in the double-pole then power is supplied to the exciting winding
L1   50   permanent magnet M2, or even if generated, it is via the power
supply means J1 a little after the  only a small clockwise rotating torque.
But, since former power supply, the rotor R turns by [err]   the north and
south magnetic poles of the double- from the first rotational position in
the clockwise  pole permanent magnet Ml approach the mag- direction reverse
from that in the above, though  netic poles P2 and P1 now magnetized with
the not described in detail.                   55   south and north
magnetic poles, respectively, a For the reason given above, supplying power
to  large counterclockwise rotating torque is genera- the exciting windings
L1 and L2 via the power    ted in the double-pole permanent magnet Ml by
supply means J1 and J4, respectively, when the   virtue of an attractive
force between the north display element E assumes the aforesaid fourth
magnetic pole of the double-pole permanent state, the display element E is
switched to the   60   magnet Ml and the south magnetic pole of the second
state and is held in the second state.    magnetic pole P2 and an
attractive force between When the display element E is in the fourth    the
south magnetic pole of the double-pole per- state, if power is supplied,
for a very short time,  manent magnet M1 and the north magnetic pole via
the power supply means J1 to the exciting    of the magnetic pole P1. As a
result of this, the winding L1 and power is supplied, for a very short  65
rotor R turns counterclockwise. 12    23              EP 0 122 288 B1
24 When the rotor R. thus turns counterclockwise    pole permanent magnet
member M1 remain in 



and the rotor R rotates counterclockwise in excess  the opposing relation
to the magnetic poles P1 of 90 from the abovesaid fourth rotational posi-
and P2 of the magnetic member B1 now having tion, since the north and south
magnetic poles of  become the north and south magnetic poles, the
double-pole permanent magnet Ml turn into    5    respectively, so that
there does not develop in the opposing relation to the magnetic poles P2
and P1  double-pole permanent magnet member Ml a of the magnetic member B1
now magnetized with     rotating torque which prevents the rotor R from the
south and north magnetic poles, respectively,  rotating clockwise. But,
since the north and south no rotating torque is developed in the double-
magnetic poles of the double-pole permanent pole permanent magnet Ml, or
even if produced,   10   magnet member M2 move out of the opposing it is
only a small counterclockwise rotating      relation to the magnetic poles
P3 and P4 of the torque. But, since the north and south magnetic   magnetic
member B2 now having become the poles of the double-pole permanent magnet
M2      south and north magnetic poles, respectively, are out of opposing
relation to the magnetic poles  there is produced in the double-pole
permanent P4 and P3 now magnetized with the south and   15   magnet member
M2 a rotating torque which north magnetic poles, respectively, there is
pro-  prevents clockwise rotational movement of the duced in the
double-pole permanent magnet M2 a    rotor R. Further, in a case where the
abovesaid large rotating torque which prevents the rotor R  small
counterclockwise rotating torque is pro- from rotating counterclockwise in
excess of [err]  duced in the rotor R, the north and south mag- from the
fourth rotational position. Therefore, the   20   netic poles of the
double-pole permanent magnet rotor R does not turn counterclockwise in
excess  member M2 do not move out of the opposing of 90 from the fourth
rotational position.       relation to the magnetic poles P3 and P4 having
For the reason given above, supplying power to   become the south and north
magnetic poles, the exciting windings L1 and L2 via the power
respectively, so that there does not develop in the supply means J1 and J3,
respectively, when the   25   double-pole permanent magnet member M2 a
display element E assumes the aforesaid fourth    rotating torque which
prevents the rotor R from state, the display element E is switched to the
rotating counterclockwise, but since the north and third state and is held
in the third state.       south magnetic poles of the double-pole per- Now,
let it be assumed that the rotor R of the   manent magnet member Ml get out
of the oppos- motor mechanism lies at the second rotational  30   ing
relation to the magnetic poles P2 and P1 position and, consequently, the
display element E  having become the south and north magnetic is in the
second state that the display surface F2 of  poles, respectively, there is
produced in the the display surface member D faces to the front.
double-pole permanent magnet member M1 a In such a second state of the
display element E,  rotating torque which prevents the counter- even if
power is supplied, for a very short time,   35   clockwise rotational
movement of the rotor R. via the power supply means J1 to the exciting
For the reason given above, even if power is winding L1 forming the stator
S of the motor      supplied to the exciting windings L1 and L2 via
mechanism Q and power is supplied, for a very     the power supply means J1
and J4 when the short time, to the exciting winding L2 via the     display
element E is in the second state, the power supply means J4 a little before
or after the   40   display element E remain in the second state. start of
the former power supply, as shown in Fig.  When the display element E is in
the second 7, the display element E remains in the second    state, if
power is supplied, for a very short time, state.
via the power supply means J2 to the exciting The reason is as follows:
winding L1 and power is supplied, for a very short By the power supply to
the exciting winding L1   45   time, to the exciting winding L2 via the
power via the power supply means J1, the magnetic        supply means J4 a
little before or after the start of poles P1 and P2 of the magnetic member
B1 are     the former power supply, as shown in Fig. 12, the poles,
respectively, to produce a small clockwise  aforementioned first rotational
position, by which rotating torque in the double-pole permanent   50   the
display element E is switched to the first state magnet member M1; by which
the rotor R tends       in which to direct its display surface F1 to the
front to rotate clockwise. By the power supply to the    and is held in the
first state. exciting winding L2 via the power supply means      The reason
is as follows: J4, however, the magnetic poles P3 and P4 of the    By the
power supply to the exciting winding L2 magnetic member B2 are magnetized
with the   55   via the power supply means J4, the magnetic south and north
magnetic poles, respectively, to   poles P3 and P4 of the magnetic member
B2 are produce a small counterclockwise rotating torque   magnetized with
the south and north magnetic in the double-pole permanent magnet member
poles, respectively, but, in this case, since the M2, by which the rotor R
tends to rotate counter-  north and south magnetic poles of the double-
clockwise. Accordingly, there develops in the   60   pole permanent magnet
member M2 are opposite rotor R no rotating torque, or only a small       to
the ends a of the magnetic poles P3 and P4, counterclockwise or clockwise
or clockwise rotat-  respectively, no rotating torque is produced in the
ing torque. In a case where the small clockwise   double-pole permanent
magnet member M2 or, rotating torque is produced in the rotor R, the   even
if produced, it is only a small counter- south and north magnetic poles of
the double-   65   clockwise rotating torque. By the power supply to 13
25             EP 0 122 288 B1                    26 the exciting winding
L1 via the power supply    the second rotational position. Therefore, the
means J2, however, the magnetic poles P1 and     rotor R does not turn
counterclockwise in excess 



P2 of the magnetic member B1 are magnetized      of [err] from the second
rotational position. with the south and north magnetic poles, respec-   For
the reason given above, supplying power tively, and, in this case, since
the south and north    5   to the exciting windings L1 and L2 via the power
magnetic poles of the double-pole permanent      supply means J2 and J4,
respectively, when the magnet M1 lie opposite to the ends b of the
display element E assumes the aforesaid second magnetic poles P1 and P2, a
large counter-       state, the display element E is switched to the
clockwise rotating torque is produced in the     first state and is held in
the first state. double-pole permanent magnet M1 owing to a    10   When
the display element E is in the second repulsive force between the north
magnetic pole  state, if power is supplied, for a very short time, of the
double-pole permanent magnet M1 and       via the power supply means J2 to
the exciting the north magnetic pole of the magnetic pole P2  winding L1
and power is supplied, for a very and a repulsive force between the south
mag-     short time, to the exciting winding L2 via the netic pole of the
double-pole permanent magnet   15   power supply means J3 a little before
or after the Ml and the south magnetic pole of the magnetic   start of the
former power supply, as shown in pole P1. In consequence, a
counterclockwise      Fig. 13, the rotor R of the motor mechanism Q
rotating torque is produced in the rotor R, and  assumes the aforementioned
fourth rotational the rotor R turns counterclockwise.
position, by which the display element E is When the rotor R thus turns
counterclockwise   20   switched to the state in which to direct its
display and the rotor R rotates counterclockwise in      surface F4 to the
front and is held in the fourth excess of [err] from the aforesaid second
rota-    state. tional position, since the north and south mag-    The
reason is as follows: netic poles of the double-pole permanent mag-
Let it be assumed that power is supplied to the net M2 move into opposing
relation to the mag-   25   exciting winding L1 via the power supply means
netic poles P3 and P4 of the magnetic member     J2 and then power is
supplied to the exciting B2 now magnetized with the south and north
winding L2 via the power supply means J3 a magnetic poles, respectively, no
rotating torque  little after the start of the former power supply. is
produced in the double-pole permanent mag-      in such a case, by the
power supply to the net M2, or even if generated, it is only a small  30
exciting winding L1 via the power supply means clockwise relating torque.
But, since the north  J2, the magnetic poles P1 and P2 of the magnetic and
south magnetic poles of the double-pole      member B1 are magnetized with
the south and permanent magnet M1 approach the magnetic        north
magnetic poles, respectively, and, in this poles P1 and P2 now magnetized
with the south    case, since the south and north and magnetic and north
magnetic poles, respectively, a large   35   poles of the double-pole
permanent magnet Ml counterclockwise rotating torque is generated in  lie
opposite to the ends b of the magnetic poles the double-pole permanent
magnet Ml by virtue    P1 and P2, a large counterclockwise rotating of an
attractive force between the north magnetic  torque is produced in the
double-pole permanent pole of the double-pole permanent magnet Ml
magnet Ml owing to a repulsive force between and the south magnetic pole of
the magnetic   40  the north magnetic pole of the double-pole per- pole P1
and an attractive force between the      manent magnet Ml and the north
magnetic pole south magnetic pole of the double-pole per-      of the
magnetic pole P2 and a repulsive force manent magnet Ml and the north
magneticpole     between the south magnetic pole of the double- of the
magnetic pole P2. As a result of this, the  pole permanent magnet Ml and
the south mag- rotor R turns counterclockwise.            45   netic pole
of the magnetic pole P1. In con- When the rotor R thus turns
counterclockwise   sequence, a counterclockwise rotating torque is and the
rotor R rotates counterclockwise in      produced in the rotor R, and the
rotor R turns excess of [err] from the abovesaid second rota-
counterclockwise. tional position, since the north and south mag-    When
the rotor R thus turns counterclockwise netic poles of the double-pole
permanent mag-   50   and the rotor R rotates counterclockwise in net M1
turn into opposing relation to the mag-   excess of 45 from the aforesaid
second state, netic poles P1 and P2 of the magnetic member     since the
north and south magnetic poles of the B1 now magnetized with the south and
north       double-pole permanent magnet Ml approach the magnetic poles,
respectively, no rotating torque  magnetic poles P1 and P2 now magnetized
with is developed in the double-pole permanent mag-   55  the south and
north magnetic poles, respectively, net Ml, or even if produced, it is only
a small  a large counterclockwise rotating torque is counterclockwise
rotating torque. But, since the  generated in the double-pole permanent
magnet north and south magnetic poles of the double-    Ml by virtue of an
attractive force between the pole permanent magnet M2 are out of opposing
north magnetic pole of the double-pole per- relation to the magnetic poles
P3 and P4 now    60   manent magnet M1 and the south magnetic pole
magnetized with the south and north magnetic     of the magnetic pole P1
and an attractive force poles, respectively, there is produced in the
between the south magnetic pole of the double- double-pole permanent magnet
M2 a large rotat-   pole permanent magnet M1 and the north mag- ing torque
which prevents the rotor R from       netic pole of the magnetic pole P2.
rotating counterclockwise in excess of [err] from    65  Further, if the
aforesaid power supply to the 14    27              EP  0 122 288  B1
28 exciting winding L2 via the power supply means     large
counterclockwise rotating torque is genera- J3 is effected at or in the
vicinity of the point of  ted in the double-pole permanent magnet M2 by 



time when the rotor R has turned counter-          virtue of an attractive
force between the north clockwise more than 45 from the aforementioned
magnetic pole of the double-pole permanent second rotational position, then
the magnetic    5    magnet M2 and the south magnetic pole of the poles P3
and P4 of the magnetic member B2 are      magnetic pole P4 and an
attractive force between magnetized with the north and magnetic poles,
the south magnetic pole of the double-pole per- respectively, at that point
of time and, in this case,  manent magnet M2 and the north magnetic pole
since the north and south magnetic poles of the     of the magnetic pole
P3. As a result of this, the double-pole permanent magnet M2 lie in oppos-
10   rotor R turns counterclockwise. ing relation to the magnetic poles P3
and P4,        When the rotor R thus turns counterclockwise respectively, a
large counterclockwise rotating     and the rotor R rotates
counterclockwise in excess torque is generated in the double-pole permanent
of [err] from the abovesaid second rotational magnet M2 by virtue of a
repulsive force between    position, since the north and south magnetic the
north magnetic pole of the double-pole per-   15   poles of the double-pole
permanent magnet M2 manent magnet M2 and the north magnetic pole       turn
into opposing relation to the magnetic poles of the magnetic pole P3 and a
repulsive force       P4 and P3 of the magnetic member B2 now between the
south magnetic pole of the double-      magnetized with the south and north
magnetic pole permanent magnet M2 and the south mag-         poles,
respectively, no  rotating  torque  is netic pole of the magnetic pole P4.
20   developed in the double-pole permanent magnet As a result of this, the
rotor R turns counter-   M2, or even if produced, it is only a small
clockwise.                                          counterclockwise
rotating torque. But, since the When the rotor R thus turns
counterclockwise      north and south magnetic poles of the double- and the
rotor R rotates counterclockwise in excess  pole permanent magnet M1 are
out of opposing of [err] from the above said second rotational   25
relation to the magnetic poles P1 and P2 now position, since the north and
south magnetic        magnetized with the south and north magnetic poles of
the double-pole permanent magnet M1        poles, respectively, there is
produced in the turn into opposing relation to the ends a of the
double-pole permanent magnet M1 a large rotat- magnetic poles P1 and P2 of
the magnetic           ing torque which prevents the rotor R from member B1
now magnetized with the south and    30   rotating counterclockwise in
excess of [err] from north magnetic poles, respectively, no rotating    the
second state. Therefore, the rotor R does not torque is developed in the
double-pole per-        turn counterclockwise in excess of 180 from the
manent magnet Ml, or even if produced, it is only   second rotational
position. a small counterclockwise rotating torque. But,        The above
description has been given of the since the north and south magnetic poles
of the   35   case where power is supplied first to the exciting
double-pole permanent magnet M2 are in oppos-       winding L1 via the
power supply means J2 and ing relation to the ends b of the magnetic poles
P3  then power is supplied to the exciting winding L2 and P4 now magnetized
with the north and south      via the power supply means J3 a little after
the magnetic poles, respectively, there is produced in  former power supply
but, on the contrary, in a the double-pole permanent magnet M2 a large   40
case where power is supplied to the exciting counterclockwise rotating
torque owing to a         winding L2 via the power supply means J3 and
repulsive force between the north magnetic pole    then power is supplied
to the exciting winding L1 of the double-pole permanent magnet M2 and the
via the power supply means J2 a little time after north magnetic pole of
the magnetic pole P3 and     the former power supply, the rotor R turns by
[err] a repulsive force between the south magnetic   45   from  the first
rotational position in the clockwise pole of the double-pole permanent
magnet M2         direction reverse from  that in the above, though and the
south magnetic pole of the magnetic pole    not described in detail. P4. In
consequence, a counterclockwise rotating       For the reason  given
above, the supplying torque is produced in the rotor R, and the rotor R
power to the exciting windings L1 and L2 via the turns counterclockwise.
50   power supply means J2  and  J3, respectively, When the rotor R thus
turns counterclockwise      when  the  display  element E  assumes  the and
the rotor R rotates clockwise in excess of [err]  aforesaid second state,
the display element E is from  the aforesaid second  rotational position,
held in the fourth state. since the north and south magnetic poles of the
When  the display  element E is in the second double-pole permanent magnet
M1 move  into   ss   state, if power is supplied, for a very short time,
opposing relation to the magnetic poles P1 and P2   via the  power supply
means J1 to the  exciting of the magnetic member B1 now  magnetized with
winding L1 and power is supplied, for a very short the south and north
magnetic poles, respectively,   time, to the  exciting  winding  L2 via the
power no rotating torque is produced in the double-pole   supply means J3 a
little before or after the start of permanent magnet M1, or even if
generated, it is   60   the former power supply, as shown  in Fig. 14, the
only a small clockwise rotating torque. But, since  rotor R  of the motor
mechanism  Q  assumes the the north and south magnetic poles of the double-
aforementioned   third   rotational  position,  by pole permanent magnet M2
approach the mag-         which the  display element E  is switched to the
netic poles P4 and  P3 now  magnetized with the     third state in which to
direct its display surface F3 south and  north magnetic poles,
respectively, a    65   to the front and is held in the third state. 15
29              EP 0 122 288 B1                    30 The reason is as
follows:                       permanent magnet M2, or even if produced, it
is By the power supply to the exciting winding L1  only a small clockwise
rotating torque. But, since 



via the power supply means J1, the magnetic       the north and south
magnetic poles of the double- poles P1 and P2 of the magnetic member B1 are
pole permanent magnet M1 are out of opposing magnetized with the north and
south magnetic    5    relation to the magnetic poles P2 and P1 now poles,
respectively, but, in this case, since the  magnetized with the south and
north magnetic south and north magnetic poles of the double-     poles,
respectively, there is produced in the pole permanent magnet member M1 are
opposite      double-pole permanent magnet M1 a large rotat- to the ends b
of the magnetic poles P1 and P2,    ing torque which prevents the rotor R
from respectively, no rotating torque is produced in the   10   rotating
clockwise in excess of [err] from the double-pole permanent magnet member
M1 and,       second state. Therefore, the rotor R does not turn even if
produced, it is only a small clockwise    clockwise in excess of [err] from
the second rota- rotating torque. By the power supply to the       tional
position. exciting winding L2 via the power supply means      For the
reason given above, supplying power to J3, however, the magnetic poles P3
and P4 of the   15  the exciting windings L1 and L2 via the power magnetic
member B2 are magnetized with the        supply means J1 and J3,
respectively, when the north and south magnetic poles, respectively,
display element E assumes the aforesaid second and, in this case, since the
north and magnetic   state, the display element E is switched to the poles
of the double-pole permanent magnet M2      third state and is held in the
third state. lie opposite to the ends a of the magnetic poles P3   20  Now,
let it be assumed that the rotor R of the and P4, a large clockwise
rotating torque is      motor mechanism  lies at the third rotational
produced in the double-pole permanent magnet      position and,
consequently, the display element E M2 owing to a repulsive force between
the north   is in the third state that the display surface F3 of magnetic
pole of the double-pole permanent        the display surface member D faces
to the front. magnet M2 and the north magnetic pole of the   25   In such a
third state of the display element E, even magnetic pole P3 and a repulsive
force between    if power is supplied, for a very short time, via the the
south magnetic pole of the double-pole per-   power supply meansJ1 to the
exciting winding L1 manent magnet M2 and the south magnetic pole
forming the stator S of the motor mechanism Q of the magnetic pole P4. In
consequence, a clock-  and power is supplied, for a very short time, to the
wise rotating torque is produced in the rotor R,   30   exciting winding L2
via the power supply means and the rotor R turns clockwise.
J3 a little before or after the start of the former When the rotor R thus
turns clockwise and the   power supply, as shown in Fig. 8, the display
rotor R rotates clockwise in excess of 45 from the  element E remains in
the third state. aforesaid second rotational position, since the     The
reason is as follows: north and south magnetic poles of the double-   35
By the power supply to the exciting winding L1 pole permanent magnet M1
move into opposing       via the power supply means J1, the magnetic
relation to the magnetic poles P2 and P1 of the   poles P1 and P2 of the
magnetic member B1 are magnetic member B1 now magnetized with the
magnetized with the north and south magnetic south and north magnetic
poles, respectively, no  poles, respectively, to produce a small counter-
rotating torque is produced in the double-pole   40   clockwise rotating
torque in the double-pole per- permanent magnet M1, or even if generated,
it is  manent magnet member M1, by which the rotor R only a small
counterclockwise rotating torque.    tends to rotate counterclockwise. By
the power But, since the north and south magnetic poles of  supply to the
exciting winding L2 via the power the double-pole permanent magnet M2
approach      supply means J3, however, the magnetic poles P3 the magnetic
poles P4 and P3 now magnetized   45   and P4 of the magnetic member B2 are
mag- with the south and north magnetic poles, respec-  netized with the
north and south magnetic poles, tively, a large clockwise rotating torque
is genera-  respectively, to produce a small clockwise rotat- ted in the
double-pole permanent magnet M2 by     ing torque in the double-pole
permanent magnet virtue of an attractive force between the north   member
M2, by which the rotor R tends to rotate magnetic pole of the double-pole
permanent   50   clockwise. Accordingly, there develops in the magnet M2
and the south magnetic pole of the      rotor R no rotating torque, or only
a small magnetic pole P4 and an attractive force between  counterclockwise
or clockwise rotating torque In the south magnetic pole of the double-pole
per-   a case where the small clockwise rotating torque manent magnet M2
and the north magnetic pole      is produced in the rotor R, the north and
south of the magnetic pole P3. As a result of this, the   55   magnetic
poles of the double-pole permanent rotor R turns clockwise.
magnet member M2 remain in the opposing When the rotor R thus turns
clockwise and the   relation to the magnetic poles P4 and P3 of the rotor R
rotates clockwise in excess of [err] from the  magnetic member B2 now
having become the abovesaid second rotational position, since the   south
and north magnetic poles, respectively, so north and south magnetic poles
of the double-   60   that there does not develop in the double-pole pole
permanent magnet M2 turn into opposing       permanent magnet member M2 a
rotating torque relation to the magnetic poles P4 and P3 of the   which
prevents the rotor R from rotating clock- magnetic member B2 now magnetized
with the        wise. But, since the north and south magnetic south and
north magnetic poles, respectively, no  poles of the double-pole permanent
magnet rotating torque is developed in the double-pole   65   member M1
move out of the opposing relation to 16    31             EP 0 122 288 B1
32 the magnetic poles P2 and P1 of the magnetic    rotating torque is
produced in the rotor R, and the *  member B1 now having become the south
and      rotor R turns clockwise. 



north magnetic poles, respectively, there is pro-  When the rotor R thus
turns clockwise and the duced in the double-pole permanent magnet      -
rotor R rotates clockwise in excess of [err] from the member M1 a rotating
torque which prevents    5   aforesaid third rotational position, since the
north clockwise rotational movement of the rotor R.    and south magnetic
poles of the double-pole Further, in a case where. the abovesaid small
permanent magnet M1 approach the magnetic counterclockwise rotating torque
is produced in  poles P1 and P2 now magnetized with the south the rotor R,
the north and south magnetic poles of  and north magnetic poles,
respectively, a large the double-pole permanent magnet member M1  10
clockwise rotating torque is generated in the do not move out of the
opposing relation to the  double-pole permanent magnet M1 by virtue of
magnetic poles P2 and P1 having become the       an attractive force
between the north magnetic south and north magnetic poles, respectively, so
pole.of the double-pole permanent magnet M1 that there does not develop in
the double-pole   and the south magnetic pole of the magnetic pole
permanent magnet member M1 a rotating torque   15   P1 and an attractive
force between the south which prevents the rotor R from rotating counter-
magnetic pole of the double-pole permanent clockwise, but since the north
and south magnetic  magnet M1 and the north magnetic pole of the poles of
the double-pole permanent. magnet       magnetic pole P2. member M2 get out
of the opposing relation to      Further, if the aforesaid power supply to
the the magnetic poles P4 and P3 of the magnetic   20   exciting winding L2
via the power supply means member B2 having become the south and north
J4 is effected at or in the vicinity of the point of magnetic poles,
respectively, there is produced in  time when the rotor R has turned
clockwise more the double-pole permanent magnet member M2 a     than [err]
from the aforementioned third rotational rotating torque which prevents the
counter-      position, then the magnetic poles P3 and P4 of the clockwise
rotational movement of the rotor R.  25   magnetic member B2 are magnetized
with the For the reason given above, even if power is  south and north
magnetic poles, respectively, at supplied to the exciting windings L1 and
L2 via  that point of time and, in this case, since the soutn the power
supply means J1 and J3 when the        and north magnetic poles of the
double-pole display element E is in the third state, the display  permanent
magnet M2 lie in opposing relation to element E remains in the third state.
30  the magnetic poles P3 and P4, respectively, a When the display element
E is in the third state,  clockwise rotating torque is generated in the if
power is supplied,.for a very short time, via the  double-pole permanent
magnet M2 by virtue of a power supply means J2 to the exciting winding L1
repulsive force between the north magnetic pole and power is supplied, for
a very short time, to the  of the double-pole permanent magnet M2 and the
exciting winding L2 via the power supply means   35   north magnetic pole
of the magnetic pole P4 and J4 a little before or after the start of the
former  - a repulsive force between the south magnetic power supply, as
shown in Fig. 15, the rotor R of  pole of the double-pole permanent magnet
M2 the motor mechanism Q assumes the aforemen-      and the south magnetic
pole of the magnetic pole tioned first rotational position, by which the
dis-  P3. play element E is switched to the state in which to   40  As a
result of this, the rotor R turns clockwise. direct its display surface F1
to the front and is held  When the rotor R thus turns clockwise and the in
the first.state.                              rotor R rotates clockwise in
excess of [err] from the The reason is as follows: .
abovesaid third rotational position, since the Let it be assumed that power
is supplied to the  north and south magnetic poles of the double- exciting
winding L1 via the power supply means   45   pole permanent magnet M1 turn
into opposing J2 and then power is supplied to the exciting   relation to
the ends b of the magnetic poles P1 winding L2 via the power supply means
J4 a little  and P2 of the magnetic member B1 now mag- after the start of
the former power supply.      netized with the south and north magnetic
poles, In such a case, by the power supply to the     respectively, no
rotating torque is developed in exciting winding L1 via the power supply
means   50  the double-pole permanent magnet M1, or even if J2, the
magnetic poles P1 and P2 of the magnetic  produced, it is only a small
clockwise rotating member B1 are magnetized with the south and     torque.
But, since the north and south magnetic north magnetic poles, respectively,
and, in this  poles of the double-pole permanent magnet M2 case, since the
south and north magnetic poles of  are in opposing relation to the ends a
of the the double-pole permanent magnet M1 lie oppo-   55   magnetic poles
P4 and P3 now magnetized with site to the ends a of the magnetic poles P1
and P2,  the north and south magnetic poles, respectively, a large
clockwise rotating torque is produced in  there is produced in the
double-pole permanent the double-pole permanent magnet M1 owing to
magnet M2 a large clockwise rotating torque a repulsive force between the
north magnetic     owing to a repulsive force between the north pole of the
double-pole permanent magnet M1   60   magnetic pole of the double-pole
permanent and the north magnetic pole of the magnetic pole  magnet M2 and
the north magnetic pole of the P2 and a repulsive force between the south
magnetic pole P4 and a repulsive force between magnetic pole of the
double-pole permanent       the south magnetic pole of the double-pole per-
magnet Ml and the south magnetic pole of the     manent magnet M2 and the
south magnetic pole magnetic pole P1. In consequence, a clockwise   65   of
the magnetic pole P3. In consequence, a clock- 17    33              EP 0
122 288 B1                   34 wise rotating torque is produced in the
rotor R,  supply means J2 and J4, respectively, when the and the rotor R
turns clockwise.                  display element E assumes the aforesaid
third 



When the rotor R thus turns clockwise and the    state, the display element
E is held in the first rotor R rotates clockwise in excess of [err] from
state. the aforesaid third rotational position, since the    5  When the
display element E is in the third state, north and south magnetic poles of
the double-     if power is supplied, for a very short time, via the pole
permanent magnet M1 move into opposing       power supply meansJ2 tothe
exciting winding L1 relation to the magnetic poles P1 and P2 of the   and
power is supplied, for a very short time, to the magnetic member B1 now
magnetized with the        exciting winding L2 via the power supply means
south and north magnetic poles, respectively, no   10   J3 a little before
or after the start of the former rotating torque is produced in the
double-pole    power supply, as shown in Fig. 16, the rotor R of permanent
magnet M1, or even if generated, it is  the motor mechanism Q assumes the
aforemen- only a small counterclockwise rotating torque.    tioned fourth
rotational position, by which the But, since the north and south magnetic
poles of  display element E is switched to the fourth state in the
double-pole permanent magnet M2 approach   15   which to direct its display
surface F4 to the front the magnetic poles P3 and P4 now magnetized
and is held in the forth state. with the south and north magnetic poles,
respec-    The reason is as follows: tively, a large clockwise rotating
torque is genera-  By the power supply to the exciting winding L2 ted in
the double-pole permanent magnet M2 by     via the power supply means J3,
the magnetic virtue of an attractive force between the north   20   poles
P3 and P4 of the magnetic member B2 are magnetic pole of the double-pole
permanent        magnetized with the north and south magnetic magnet M2 and
the south magnetic pole of the      poles, respectively, but, in this case,
since the magnetic pole P3 and an attractive force between  south and north
magnetic poles of the double- the south magnetic pole of the double-pole
per-   pole permanent magnet member M2 are opposite manent magnet M2 and
the north magnetic pole   25   to the ends b of the magnetic poles P3 and
P4, of the magnetic pole P4. As a result of this, the  respectively, no
rotating torque is produced in the rotor R turns clockwise.
double-pole permanent magnet member M2 or, When the rotor R thus turns
clockwise and the    even if produced, it is only a small clockwise rotor R
rotates clockwise in excess of [err] from  rotating torque. By the power
supply to the the abovesaid third rotational position, since the   30
exciting winding L1 via the power supply means north and south magnetic
poles of the double-     J2, however, the magnetic poles P1 and P2 of the
pole permanent magnet M2 turp into opposing       magnetic member B1 are
magnetized with the relation to the magnetic poles P3 and P4 of the  south
and north magnetic poles, respectively, magnetic member B2 now magnetized
with the        and, in this case, since the south and north south and
north magnetic poles, respectively, no   35   magnetic poles of the
double-pole permanent rotating torque is developed in the double-pole
magnet M1 lie opposite to the ends a of the permanent magnet M2, or even if
produced, it is   magnetic poles P1 and P2, a large clockwise only a small
clockwise rotating torque. But, since  rotating torque is produced in the
double-pole the north and south magnetic poles of the double-  permanent
magnet M1 owing to a repulsive force pole permanent magnet M1 are out of
opposing   40   between the north magnetic pole of the double- relation to
the magnetic poles P1 and P2 now      pole permanent magnet M1 and the
north mag- magnetized with the south and north magnetic      netic pole of
the magnetic pole P2 and a repulsive poles, respectively, there is produced
in the    force between the south magnetic pole of the double-pole
permanent magnet M1 a large rotat-    double-pole permanent magnet M2 and
the south ing torque which prevents the rotor R from    45   magnetic pole
of the magnetic pole P1. In con- rotating clockwise in excess of [err] from
the third  sequence, a clockwise rotating torque is produced rotational
position. Therefore, the rotor R does  in the rotor R, and the rotor R
turns clockwise. not turn clockwise in excess of 180 from the third  When
the rotor R thus turns clockwise and the state.
rotor R rotates clockwise in excess of [err] from the The above description
has been given of the   50   aforesaid third rotational position, since the
north case where power is supplied first to the exciting  and south
magnetic poles of the double-pole winding L1 via the power supply means J2
and      permanent magnet M2 move into opposing rela- then power is
supplied to the exciting winding L2  tion to the magnetic poles P4 and P3
of the via the power supply means J4 a little after the  magnetic member B2
now magnetized with the former power supply but, on the contrary, in a   55
south and north magnetic poles, respectively, no case where power is
supplied to the exciting      rotating torque is produced in the
double-pole winding L2 via the power supply means J4 and      permanent
magnet M2, or even if generated, it is then power is supplied to the
exciting winding L1  only a small counterclockwise rotating torque. via the
power supply means J2 a little after the  But, since the north and south
magnetic poles of former power supply, the rotor R turns by [err]   60  the
double-pole permanent magnet M1 approach from the third rotational position
in the counter-  the magnetic poles P1 and P2 now magnetized clockwise
direction reverse from  that in the     with the south and north magnetic
poles, respec- above, though not described in detail.            tively, a
large clockwise rotating torque is genera- For the reason given above,
supplying power to  ted in the double-pole permanent magnet M1 by the
exciting windings L1 and L2 via the power   65   virtue of an attractive
force between the north 18    35              EP 0 122 288 B1
36 magnetic pole of the double-pole permanent        magnetic poles of the
double-pole permanent magnet M1 and the south magnetic pole of the
magnet M2 lie opposite to the ends b of the 



magnetic pole P1 and an attractive force between  magnetic poles P3 and P4,
a large counter- the south magnetic pole of the double-pole per-
clockwise rotating torque is produced in the manent magnet M1 and the north
magnetic pole    5    double-pole permanent magnet M2 owing to a of the
magnetic pole P2. As a result of this, the  repulsive force between the
north magnetic pole rotor R turns clockwise.                          of
the double-pole permanent magnet M2 and the When the rotor R thus turns
clockwise and the   north magnetic pole of the magnetic pole P4 and rotor R
rotates clockwise in excess of 900 from the  a repulsive force between the
south magnetic abovesaid third rotational position, since the   10   pole
of the double-pole permanent magnet M2 north and south magnetic poles of
the double-     and the south magnetic pole of the magnetic pole pole
permanent magnet M1 turn into opposing       P3. In consequence, a
counterclockwise rotating relation to the magnetic poles P1 and P2 of the
torque is produced in the rotor R, and the rotor R magnetic member B1 now
magnetized with the        turns counterclockwise. south and north magnetic
poles, respectively, no   15  When the rotor R thus turns counterclockwise
rotating torque is developed in the double-pole   and the rotor R rotates
counterclockwise in excess permanent magnet M1, or even if produced, it is
of [err] from the aforesaid third rotational position, only a small
clockwise rotating torque. But, since  since the north and south magnetic
poles of the the north and south magnetic poles of the double-  double-pole
permanent magnet M1 move into pole permanent magnet M2 are out of opposing
20   opposing relation to the magnetic poles P2 and P1 relation to the
magnetic poles P4 and P3 now      of the magnetic member 81 now magnetized
with magnetized with the south and north magnetic     the south and north
magnetic poles, respectively, poles, respectively, there is produced in the
no rotating torque is produced in the double-pole double-pole permanent
magnet M2 a large rotat-    permanent magnet M1, or even if generated, it
is ing torque which prevents the rotor R from    25   only a small
clockwise rotating torque. But, since rotating clockwise in excess of [err]
from the third  the north and south magnetic poles of the double-
rotational position. Therefore, the rotor R does  pole permanent magnet M2
approach the mag- not turn clockwise in excess of [err] from the third
netic poles P3 and P4 now magnetized with the rotational position.
south and north magnetic poles, respectively, a For the reason given above,
supplying power to   30   large counterclockwise rotating torque is genera-
the exciting windings L1 and L2 via the power    ted in the double-pole
permanent magnet M2 by supply means J2 and J3, respectively, when the
virtue of an attractive force between the north display element E assumes
the aforesaid third     magnetic pole of the double-pole permanent state,
the display element E is switched to the   magnet M2 and the south magnetic
pole of the fourth state and is held in the fourth state.  35   magnetic
pole P3 and an attractive force between When the display element E is in
the third state,  the south magnetic pole of the double-pole per- if power
is supplied, for a very short time, via the  manent magnet M2 and the north
magnetic pole power supply means J1 to the exciting winding L1  of the
magnetic pole P4. As a result of this, the and power is supplied, for a
very short time, to the  rotor R turns clockwise. exciting winding L2 via
the power supply means   40  When the rotor R thus turns counterclockwise
J4 a little before or after the start of the former  and the rotor R
rotates clockwise in excess of [err] power supply, as shown in Fig. 17, the
rotor R of  from the abovesaid third rotational position, since the motor
mechanism Q assumes the aforemen-      the north and south magnetic poles
of the double- tioned second rotational position, by which the   pole
permanent magnet M2 turn into opposing display element E is switched to the
second state   45   relation to the magnetic poles P3 and P4 of the in
which to direct its display surface F2 to the front  magnetic member B2 now
magnetized with the and is held in the second state.                  south
and north magnetic poles, respectively, no The reason is as follows:
rotating torque is developed in the double-pole By the power supply to the
exciting winding L1  permanent magnet M2, or even if produced, it is via
the power supply means J1, the magnetic   50   only a small
counterclockwise rotating torque. poles P1 and P2 of the magnetic member B1
are    But, since the north and south magnetic poles of magnetized with the
north and south magnetic     the double-pole permanent magnet M1 are out of
poles, respectively, but, in this case, since the  opposing relation to the
magnetic poles P2 and P1 south and north magnetic poles of the double-
now magnetized with the south and north mag- pole permanent magnet member
M1 are opposite   55   netic poles, respectively, there is produced in the
to the ends a of the magnetic poles P1 and P2,    double-pole permanent
magnet M1 a large rotat- respectively, no rotating torque is produced in
the  ing torque which prevents the rotor R from double-pole permanent
magnet member M1, or        rotating counterclockwise in excess of [err]
from even if produced, it is only a small counter-    the third rotational
position. Therefore, the rotor R clockwise rotating torque. By the power
supply to   60   does not turn counterclockwise in excess of [err] the
exciting winding L2 via the power supply      from the third rotational
position. means J4, however, the magnetic poles P3 and P4     For the
reason given above, supplying power to of the magnetic member B2 are
magnetized with    the exciting windings L1 and L2 via the power the south
and north magnetic poles, respectively,  supply means J1 and J4,
respectively, when the and, in this case, since the south and north   65
display element E assumes the aforesaid third 19    37              EP 0
122 288 B1                     38 state, the display element E is switched
to the    the exciting winding L1 of the stator S forming the second state
and is held in the second state.      motor mechanism Q and the power
supply means 



The foregoing description has clarified the      J3 and J4 for the exciting
winding L2 of the stator arrangement of an example of the display unit
S. employing the rotating display elements of the    5  The foregoing
description has been given of present invention.
only one example of the display unit employing As will be appreciated from
the foregoing        the rotating display elements of the present
description, according to the present invention,  invention, and various
modifications and vari- the display surfaces F1, F4, F2 and F3 of the
ations may be effected. display surface member D constituting the dis-   10
For example, it is also possible that the double- play element E can
selectively be directed to the  pole permanent magnet members M1 and M2 of
front by simply selecting operations of:          the rotor R making up the
motor mechanism Q (i) Supplying power, via the power supply        are
formed as if constituted by such a single means J2 forming the drive device
G, to the        double-pole permanent magnet member that its exciting
winding L1 of the stator S of the motor   15   portions divided into two in
its axial direction mechanism Q forming the display element E, and
serve as the double-pole permanent magnet supplying power, from a point of
time a little     members M1 and M2 although no detailed before or after
the above power supply, to the     description will be given (In this case,
aforemen- exciting winding L2 of the stator S of the motor  tioned [err] is
[err]). With such an arrangement, too mechanism Q via the power supply
means J4   20   the same operational effects as those described forming the
drive device G;                        previously can be obtained, though
not described (ii) Supplying power to the exciting winding L1  in detail.
via the power supply means J2, and supplying         In the foregoing, it
has been described, with power, from a point of time a little before or
after  respect to the magnetic members B1 and B2, that the above power
supply, to the exciting winding    25   the angular ranges of the magnetic
poles P1 and L2 via the power supply means J3 forming the       P2 of the
magnetic member B1 and the magnetic drive device G;
poles P3 and P4 of the magnetic member B2, (iii) Supplying power to the
exciting winding L1  around the shaft 11 of the rotor R, are sub- via the
power supply means J1, and supplying       stantially[err] but, in
connection with the double- power, from a point of time a little before or
after   30   pole permanent magnet members M1 and M2, no the above power
supply, to the exciting winding    particular reference has been made to
effective L2 via the power supply means J4; and              angular ranges
of their north and south magnetic (iv) Supplying power to the exciting
winding L1  poles around the shaft 11 of the rotor R, as viewed via the
power supply means J1, and supplying       from the free end faces of their
north and south power, from a point of time a little before or after   35
magnetic poles. The effective angular ranges may the above power supply, to
the exciting winding    preferably be relatively narrow ones less than 45,
L2 via the power supply means J3.                  but they may take any
values so long as they are In the case where the display surfaces F1, F2,
F3  smaller than 45. Moreover, it is also possible that and F4 of the
display surface member D are        the effective angular ranges of the
north and selected to face to the front, even if the power   40  . south
magnetic poles of the double-pole per- supply to the exciting windings L1
and L2 of the   manent magnet members Ml and M2 around the stator S of the
motor mechanism Q is OFF, the      shaft 11 of the rotor R as viewed from
the free end orth and south magnetic poles of the double-     faces of
their north and south magnetic poles is pole permanent magnet members M1
and M2 of        selected approximately 90 and the angular the rotor R
constituting the motor mechanism Q    45   ranges of the magnetic poles P1
and P2 of the act on the magnetic poles P1 and P2 of the         magnetic
member B1 and the magnetic poles P3 magnetic member B1 of the stator S
forming the     and P4 of the magnetic member B2 around the motor mechanism
Q and the magnetic poles P3        shaft 11 of the rotor R is selected less
than [err] or and P4 of the magnetic member B2 of the stator S,  so
correspondingly. This also produces the same so that the display surfaces
F1, F2, F3 and F4 of   50   operational effects as those described
previously. the display surface member D are selectively directed to the
front, in position without the     Possibility of industrial use necessity
of providing any particular means          By producing a panel which has
many display therefor. Further, no power consumption is         elements
arranged in a matrix form on a common involved therefor.
55   flat or curved surface, through using a number of Since the display
element E has incorporated,    display units of the present invention, a
plurality in the display surface member D, the motor        of display
surfaces of the many display elements mechanism  Q for turning the display
surface       can selectively be directed to the front, so that it is
member D, a drive mechanism for turning the        possible to display
letters, symbols, graphic display surface member D need not be provided
60   forms, patterns and so forth on the panel. Accord- separately of the
display element E.              ingly, the present invention can be
applied, for The meansforselecting the displaysurfaces Fl,    example, to
an advertizing panel, a traffic sign F2, F3 and F4 of the display surface
member D of   and the like. the display element E is very simple because it
is formed by the power supply means J1 and J2 for   65 20    *    C   L   M
S    * 39              EP 0 122 288 B1                   40 Claims
member (B1) and the third and fourth magnetic 



poles (P3, P4) of the second magnetic member 1. A rotating display element
(E), characterized  (B2) each extend around the axis of the rotor (R) by
the provision of a display surface member (D)  over an angular distance of
about 900. having a plurality of display surfaces (Fl, F2, F3,   5  3. A
rotating display element (E) as claimed in F4) and a permanent magnet type
motor             claim 1, characterized in that the number of the
mechanism (Q);                                    plurality of display
surfaces (Fl, F2, F3, F4) of the wherein the display surface member (D) is
display surface member (D) is four. mounted on the rotor (R) of the
permanent mag-      4. A display unit, characterized by the provision net
type motor mechanism (Q) so that it incor-   10   of a rotating display
element (E) and a drive unit porates therein the permanent magnet type
(G) for driving the rotating display element (E); motor mechanism (Q);
wherein the rotating display element (E) is wherein the plurality of
display surfaces (Fl, F2,  provided with a display surface member (D) F3,
F4) display surface member (D) are arranged   having a plurality of display
surfaces (F1, F2, F3, side by side around the axis of the rotor (R);  15
F4), and a permanent magnet type motor wherein either one of the rotor (R)
and stator (S)  mechanism (Q); of the permanent magnet type motor mechanism
wherein the display surface member (D) is (Q) has first and second
double-pole permanent    mounted on the rotor (R) of the permanent mag-
magnet members (M1, M2) respectively having        net type motor mechanism
(Q) so that it incor- north and south magnetic poles and disposed   20
porates therein the permanent magnet type side by side in the direction of
extension of the  motor mechanism (Q); axis of the rotor (R);
wherein the plurality of display surfaces (Fl, F2, wherein the north and
south magnetic poles of    F3, F4) of the display surface member (D) are
the first double-pole permanent magnet member      arranged side by side
around the axis of the rotor (Ml) are disposed around the axis of the rotor
(R)   25   (R); at an angular distance of [err] from each other;
wherein either one of the rotor (R) or the stator wherein the north and
south magnetic poles of   (S) of the permanent magnet type motor the second
double-pole permanent magnet           mechanism (Q) has first and second
double-pole member (M2) are disposed around the axis of the    permanent
magnet members (M1, M2) respec- rotor (R) at an angular distance of [err]
(where [err]  30   tively having north and south magnetic poles and has a
value represented by [err] from the    disposed side by side in the
direction of extension north and south magnetic poles of the first
of the axis of the rotor (R); double-pole permanent magnet member and at
wherein the north and south magnetic poles of an angular distance of [err]
from each other;      the first double-pole permanent magnet member wherein
the other of the rotor (R) and the stator   35   (Ml) are disposed around
the axis of the rotor (R) (5) of the permanent magnet type motor (Q) has a
at an angular distance of 180 from each other; first magnetic member (B1)
provided with first      wherein the north and south magnetic poles of and
second magnetic poles (P1, P2) acting on the   the second  double-pole
permanent magnet north and south magnetic poles of the first        member
(M2) are disposed around the axis of the double-pole permanent magnet
member (Ml), a   40   rotor (R) at an angular distance of [err]
(wherein[err] second magnetic member (B2) provided with          has a
value represented by [err] from the third and fourth magnetic poles (P3,
P4) acting qn  north and south magnetic poles of the first the north and
south magnetic poles of the second   double-pole permanent magnet member
(Ml) double-pole permanent magnet member (M2), a        and at an angular
distance of 180 from each first exciting winding (L1) wound on the first
45   other; magnetic member (B1) in manner to excite the       wherein the
other of the rotor (R) and the stator first and second magnetic poles (P1,
P2) in       (S) of the permanent magnet type motor reverse polarities, and
a second exciting winding  mechanism (Q) has a first magnetic member (B1)
(L2) wound on the second magnetic member (B2)      provided with first and
second magnetic poles in a manner to excite the third and fourth mag-   50
(P1, P2) acting on the north and south magnetic netic poles (P3, P4) in
reverse polarities;        poles of the first double-pole permanent magnet
wherein the first and second magnetic poles      member (M1), a second
magnetic member (B2) (P1, P2) of the first magnetic member (B1) are
provided with third and fourth magnetic poles disposed around the axis of
the rotor (R) at an    (P3, P4) acting on the north and south magnetic
angular distance of [err]; and                55   poles of the second
double-pole permanent mag- wherein the third and fourth magnetic poles
net member (M2), a first exciting winding (1) (P3, P4) of the second
magnetic member (B2) are   wound on the first magnetic member (B1) in
disposed around the axis of the rotor (R) at an    manner to excite the
first and second magnetic angular distance of [err] from the first and
poles (P1, P2) in reverse polarities, and a second second magnetic poles
(P1, P2) of the first mag-   60   exciting winding (L2) wound on the second
mag- netic member (B1) and at an angular distance of    netic member (B2)
in a manner to excite the third [err] from each other.
and fourth magnetic poles (P3, P4) in reverse 2. A rotating display element
(E) as claimed in  polarities; claim 1, characterized in the first and
second     wherein the first and second magnetic poles magnetic poles (P1,
P2) of the first magnetic   65   (P1, P2) of the first magnetic member (B1)
are 21    *    C  L  M  S   * 41              EP 0 122 288  B1
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disposed around the axis of the rotor (R) at an   Sudmagnetpolen des ersten
Doppelpol-Perman- angular distance of [err];
entmagnet-Gliedes und in einem Winkelabstand wherein the third and fourth
magnetic poles     von 180 voneinander angeordnet sind; (P3, P4) of the
second magnetic member (B2) are     bei welchem das andere Teil von Rotor
(R) und disposed around the axis of the rotor (R) at an    5    Stator (S)
des Motors (Q) vom Permanentmagnet- angular distance of [err] from the
first and   typ vorgesehen ist mit einem ersten Magnetglied second magnetic
poles (P1, P2) of the first mag-  (B1), welches erste und zweite Magnetpole
(P1, netic member (B1) and at an angular distance of   P2) umfaBt, die auf
die Nord- und Sudmagnetpole [err] from each other; and
des ersten Doppelpol-Permanentmagnet-Gliedes wherein the drive unit (G) has
first power   10   (Ml) wirken, mit einem zweiten Magnetglied (B2), supply
means (J1) for supplying power to the first  welches dritte und vierte
Magnetpole (P3, P4) winding (Ll) so that the first and second magnetic
umfalt, die auf die Nord- und Sudmagnetpole poles (P1, P2) of the first
magnetic member (B1)  des zweiten Doppelpol-Permanentmagnet-Glie- are
magnetized with the north and south mag-      des (M2) wirken, mit einer
ersten Erregerwicklung netic poles, respectively; second power supply   15
(L1), die auf das erste Magnetglied (B1) in einer means (J2) for supplying
power to the first excit-  Weise gewickelt ist, so dal sie die ersten und
ing winding (L1) so that the first and second     zweiten Magnetpole (P1,
P2) in Gegenpolaritaten magnetic poles (P1, P2) of the first magnetic
bzw. in entgegengesetzte Polaritaten erregen member (B1) are magnetized
with the south and     kann, und mit einer zweiten Erregerwicklung (L2),
north magnetic poles, respectively; third power   20   die um das zweite
Magnetglied (B2) in einer supply means (J3) for supplying power to the
Weise gewickelt ist, das sie die dritten und vierten second exciting
winding (L2) so that the third and  Magnetpole (P3, P4) in entgegengesetzte
Polarita- fourth magnetic poles (P3, P4) of the second      ten erregen
kann; magnetic member (B2) are magnetized with the        bei welchem die
ersten und zweiten Magnet- north and south magnetic poles, respectively;
25   pole (P1, P2) des ersten Magnetgliedes (81) um and fourth power supply
means (J4) for supplying  die Achse des Rotors (R) mit einem Winkelab-
power to the second exciting winding (L2) so that  stand von 180 angeordnet
sind; und the third and fourth magnetic poles (P3, P4) of the  bei welchem
die dritten und vierten Magnet- second magnetic member (82) are magnetized
pole (P3, P4) des zweiten Magnetgliedes (82) urn with the south and north
magnetic poles, respec-   30   die Achse des Rotors in einem Winkelabstand
von tively.                                           +I-90 +/-a von den
ersten und zweiten Magnetpolen (P1, P2) des ersten Magnetgliedes
Patentanspruche                                   (81) und in einem
Winkelabstand von 1800 von- einander angeordnet sind. 1. Rotierendes
Anzeigeelement (E), gekenn-   35   2. Rotierendes Anzeigeelement (E) nach
zeichnet durch das Vorhandensein eines Anzeige-   Anspruch 1, dadurch
gekennzeichnet, daB sich flachenelementes (D) mit einer Vielzahl von
die ersten und zweiten und Magnetpole (P1, P2) Anzeigeflichen (Fl, F2, F3,
F4) und einer Motor-  des ersten Magnetgliedes (B11) und die dritten und
:...'  einrichtung (Q) vom Permanentmagnettyp;           vierten Magnetpole
(P3, P4) des zweiten Magnet- bei welchem das Anzeigeflachenelement (D)   40
gliedes (62) jeweils um die Achse des Rotors (R) auf dem Rotor (R) der
Motoreinrichtung (Q) vom    Ober eine Winkelstrecke von etwa 90 erstrecken.
Permanentmagnettyp angebracht ist, so daB es        3. Rotierendes
Anzeigeelement (E) nach darin die Motoreinrichtung (Q) vam Permanent-
Anspruch 1, dadurch gekennzeichnet, daB die magnettyp enthilt;
Zahl der Vielzahl von Anzeigeflachen (Fl, F2, F3, bei welchem die Vielzahl
von Anzeigeflachen   45   F4) des Anzeigeflachengliedes (D) vier betragt.
(Fl, F2, F3, F4) des Anzeigeflachengliedes (D)      4. Anzeigeeinheit
gekennzeichnet durch das Seite an Seite um die Achse des Rotors (R)
Vorhandensein eines drehenden Anzeigeelemen- angeordnet sind;
tes (E) und einer Antriebseinheit (G) fOr das bei welchem entweder der
Rotor (R) oder der     Antreiben des drehbaren Anzeigeelementes (E); Stator
(S) der Motoreinrichtung (Q) vom Perman-   so  bei welcher das drehbare
Anzeigeelement (E) entmagnettyp erste und zweite Doppelpol-Per-      mit
einem Anzeigeflachenglied (D) mit einer Viel- manentmagnet-Glieder (Ml, M2)
umfalt, die         zahl von Anzeigeflachen (Fl, F2, F3, F4) und einer
jeweils Nord- und SOdmagnetpole aufweisen und     Motoreinrichtung (Q) vom
Permanentmagnettyp Seite an Seite in Richtung der Verlangerung der
vorgesehen ist; Achse des Rotors (R) angeordnet sind;       s5      bei
welchem das Anzeigeflachenglied (DI auf bei welchem die Nord- und
SOd-Magnetpole        dem Rotor (R) der Motoreinrichtung (Q) vom des ersten
Doppelpol-Permanentmagnet-Gliedes      Permanentmagnettyp angebracht ist,
so daB es (Ml) um die Achse des Rotors (R) in einem         darin die
Motoreinrichtung (Q) vom Permanent- Winkelabstand von 1800 voneinander
angeordnet     magnettyp enthalt; sind;
60     bei welchem die Vielzahl von Anzeigeflachen bei welchem die Nord-
und SOd-Magnetpole        (Fl; F2, F3, F4) des Anzeigeflichengliedes (D)
des zweiten Doppelpol-Permanentmagnet-Glie-       Seite an Seite um die
Achse des Rotors (R) des (M2) um die Achse des Rotors (R) in einem
angeordnet sind; Winkelabstand von +/-a (wobei a0 einen Wert        bei
welchem entweder der Rotor (R) oder der zwischen 00sa0<1800 hat) von den
Nord- und   65   Stator (S) der Motoreinrichtung (Q) vom Perman- 22    43
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entmagnettYP erste und zweite Doppelpol-Per-     vierten
Energieversorgungseinrichtung (J4), die manentmagnet-Gliedfer (Ml, M2)
umfa~t, die        die zweite Erregerwicklung (L.21 mit Energie ver-
jeweils Nord- und Sudmagnetpole aufweisen und     sorgt, so daBl die
dritten und vierten Magnetpole Seite an Seite in Richtung der Verlangerung
der  (P3, P4) des zweiten Magnetgliedes (B2) mit den Achse des Rotors (R)
angeordnet sind;        5    SOd-  bzw.  Nordmagnetpolen  magnetisiert bei
welchem die Nord- und Sud-Magnetpole des    werden. ersten
Doppelpol-Permanentmagnet-Gliedes (Ml) um die Achse des Rotors (R) in einem
Winkelab-    Revendications stand von 1800 voneinander angeordnet sind; bei
welchem die Nord- und SOd-Magnetpole des   10    1. Element d'affichage
rotatif (E), caracterise en zweiten   Doppelpol-Permanentmagnet-Gliedes
ce qu'il est pr6vu un el6ment de surface d'affi- (M2) um die Achse des
Rotors (R) in einem         chage (D) comportant une pluralite de surfaces
Winkelabstand von +/-a' (wobei a0 einen Wert      d'affichage (Fl, F2, F3,
F4), et un mecanisme (Q) a zwischen 0sa0<1800 hat) von den Nord- und
moteur du type a aimants permanents; SOdmagnetpolen des ersten
Doppelpol-Perman-   i5   dans lequel l'l6ment de surface d'affichage (D)
entmagnet-Gliedes und in einem Winkelabstand      est monte sur le rotor
(R) du mecanisme (Ql a von 1800 voneinander angeordnet sind;
moteur du type A aimants permanents de sorte bei welchem das andere TOil
von Rotor (R) und   qu'il contient en lui le m6canisme (Q) a moteur du
Stator (S) des Motors (Q) von Permanentmagnet-   type a aimants permanents;
typ vorgesehen ist mit einem ersten Magnetglied   20  dans lequel la
pluralite des surfaces d'affichage (B1), welches erste und zweite
Magnetpole (P1, P2)  (F1, F2, F3, F4) de I'6l6ment de surface d'affichage
umfagt, die auf die Nord- und Sudmagnetpole des  (D) sont dispos6es
c6t6-A-c6t6 autour de l'axe du ersten Doppelpol-Permanentmagnet-Gliedes
(Ml)     rotor (R); wirken, mit einem zweiten Magnetglied (82),
dans lequel l'un ou l'autre du rotor (R) et du welches dritte und vierte
Magnetpole (P3, P4)   25   stator (S) du m6canisme (Q) a moteur 3 aimants
umfaBt, die auf die Nord- und SOdmagnetpole des   permanents comporte des
premier et second zweiten   Doppelpol-Permanentmagnet-Gliedes
elements (Ml, M2) formant aimants permanents a (M2) wirken, mit einer
ersten Erregerwicklung (L1),  deux p6les, comportant respectivement des
p6les die auf das erste Magnetglied (81) in einer Weise  magn6tiques nord
et sud et dispos6s cote-a-c6te gewickelt ist, so dal3 sie die ersten und
zweiten   30   dans la direction du prolongement de l'axe du Magnetpole
(P1, P2) in entgegengesetzte Polarita-  rotor (R); ten erregen kann, und
mit einer zweiten Erreger-    dans lequel les poles magnetiques nord et sud
wicklung (L2), die urn das zweite Magnetglied (B2)  du premier el6ment (Ml)
formant aimant perma- in einer Weise gewickelt ist, das sie die dritten und
nent a deux p6les sont disposes autour de l'axe du vierten Magnetpole (P3,
P4) in entgegengesetzte   35   rotor (R) a une distance angulaire
reciproque de PolaritAten erregen kann;                         1800; bei
welchem die ersten und zweiten Magnetpole     dans lequel les p6les
magn6tiques nord et sud (P1, P2) des ersten Magnetgliedes (81) um die
du second element (M2) formant aimant perma- Achse des Rotors (R) mit einem
Winkelabstand      nent a deux p6les sont disposes autour de l'axe du von
1800 angeordnet sind;                   40   rotor (R) a une distance
angulaire reciproque egale bei welchem die dritten und vierten Magnetpole
A a (a0 possedant une valeur representee par (P3, P4) des zweiten
Magnetgliedes (82) um die    0Sa<180) par rapport aux poles magnetiques
Achse des Rotors in einem Winkelabstand von +/    nord et sud du premier
element formant aimant -90 +1-a von den ersten und zweiten Magnet-
permanent A deux p6les et A une distance angu- polen (P1, P2) des ersten
Magnetgliedes (B1) und   4s   laire reciproque de 1800; in einem
Winkelabstand von 1800 voneinander         dans lequel l'autre element du
rotor CR) ou du angeordnet sind; und                              stator
(S) du moteur (Q) du type a aimants bei welchem die Antriebseinheit (G)
vorgesehen  permanents comporte  un  premier element ist mit einer ersten
Energieversorgungseinrich-   magnetique (B1) comportant des premier et tung
(J1), die die erste Wicklung (Li) mit Energie   50
secondpolesmagnetiques(P1,P2)agissantsurles versorgt, so daR die ersten und
zweiten Magnet-   p6les magn6tiques nord et sud du premier ele- pole (P1,
P2) des ersten Magnetgliedes (81) mit   ment (Ml) en forme d'aimant
permanent a deux den Nord- bzw. Sudmagnetpolen magnetisiert        poles,
un second eiement magnetique (B2) corn- werden;
portant destroisieme et quatribme p6les magneti- mit einer zweiten
Energieversorgungseinrich-   55   ques (P3, P4) agissant sur les poles
magnetiques tung (J2), die die erste Erregerwicklung (L1) mit  nord et sud
du second element (M2) formant Energie versorgt, so dal3 die ersten und
zweiten  aimant permanent a deux p6les, un premier Magnetpole (P1, P2) des
ersten Magnetgliedes      enroulement d'excitation (Li) enroule sur le pre-
(81) mit den SOd- bzw. Nordmagnetpolen magne-     mier e6lment magnetique
(81) de maniere A tisiert werden; mit einer dritten Energiversor-   60
exciter les premier et second poles magn6tiques gungseinrichtung (J3), die
die zweite Erregerwick-  (P1, P2) avec des polarites inverses, et un second
lung (Li) mit Energie versorgt, so dal3 die dritten  enroulement
d'excitation (L2) enroule sur le und vierten Magnetpolen (P3, P4) des
zweiten      second element magnetique (82) de manibre a Magnetgliedes
(8B2) mit den Nord- bzw. SOdma-     exciter les troisibme et quatribme
p8les magneti- gnetpolen magnetisiert werden; und mit einer   65   ques
(P3, P4) avec des polarites inverses; 23    *   C   L  M  S   * 



45              EP  0 122 288 B1                    46 dans lequel les
premier et second p6les magne-    ques nord et sud du premier element (Ml)
for- tiques (P1, P2) du premier 6lement magn6tique       mant aimant
permanent a deux poles et 3 une (B1) sont dispos6s autour de l'axe du rotor
(R) A   distance angulaire reciproque de 1800; une distance angulaire de
1800;                       dans lequel l'autre e6lment du rotor (R) ou du
dans lequel les troisiame et quatrieme pdles    5    stator fS) du moteur
(0) du type a aimants magnetiques (P3, P4) du second element magne-
permanents comporte  un  premier 6lement tique (82) sont dispos6s autour de
l'axe du rotor   magn6tique (B1) comportant des premier et (R) A une
distance angulaire egale a 900 Wa par   second p6les magnetiques (P1, P2)
agissant sur rapport aux premier et second poles magnetiques     les p6les
magnetiques nord et sud du premier (P1, P2) du premier element magnetique
(81) eta    10   el6ment (Ml) en forme d'aimant permanent a une distance
angulaire reciproque de 180.          deux p6les, un second el6ment
magnetique ($2) 2. Element d'affichage rotatif (E) selon la reven-
comportant des troisieme et quatribme poles dication 1, caracterise en ce
que les premier et    magn6tiques (P3, P4) agissant sur les p6les second
p6les magnetiques (P1, P2) du premier        magnetiques nord et sud du
second element (M2) v>   el6ment magn6tique (81) et les troisieme et qua-
15   formant aimant permanent a deux p6les, un trieme p6les magn6tiques
(P3, P4) du second         premier enroulement d'excitation (Li) enroule
sur el6ment magnetique (B2) s'etendent chacun           le premier e6lment
magnetique (81) de maniere a autour de l'axe du rotor (R) sur une distance
exciter les premier et' second poles magnetiques angulaire d'environ 90.
(P1, P2) avec des polarites inverses, et un second 3. Element d'affichage
rotatif (E) selon la reven-   20   enroulement d'excitation (12) enroule
sur le dication 1, caracterise en ce que le nombre des     second 6elment
magnetique (82) de maniere A surfaces d'affichage (Fl, F2, F3, F4) de
1'6lment  exciter les troisieme et quatrieme poles magneti- de surface
d'affichage (D) est egal A quatre.       ques (P3, P4) avec des polarites
inverses; 4. Unite d'affichage, caracteris6e en ce qu'il est  dans iequel
les premier et second pdles magne- prevu un e6lment d'affichage rotatif (E)
et une    25   tiques (P1, P2) du premier element magn6tique unite
d'entrainement (G) servant a entrainer l'616-  (B1i) sont disposes autour
de l'axe du rotor (R) a ment d'affichage rotatif (E);
une distance angulaire de 180; dans lequel l'element d'affichage rotatif
(E)       dans lequel les troisieme et quatrieme pdles comporte un element
de surface d'affichage (D)      magn6tiques (P3, P4) du second eiement
magne- possedant une pluralite de surfaces d'affichage    30   tique (82)
sont disposes autour de I'axe du rotor (Fl, F2, F3, F4) et un mecanisme (Q)
A moteur du    (R) a une distance angulaire 6gale a 90 +a par type A
aimants permanents;  -                       rapport aux premier et second
pdles magn6tiques dans lequel l'element de surface d'affichage (D)  (P1,
P2) du premier element magnetique (81) et a est monte sur le rotor (R) du
mecanisme ({) a       une distance angulaire r6ciproque de 1800; moteur du
type A aimants permanents, de sorte   35    dans lequel l'unite
d'entratnement (G) possbde qu'il contient en lui le mecanisme (Q) a moteur
du  des premiers moyens d'alimentation en 6nergie type A aimants
permanents;                          (J1) servant A envoyer une energie au
premier dans lequel la pluralit6 des surfaces d'affichage  enroulement (LI)
de sorte que les premier et K..,  (F1, F2, F3, F4) de l'6l6ment de surface
d'affichage  second pdles magn6tiques (P1, P2) du premier (D) sont
disposees c8te-A-cdte autour de l'axe du    40   el6ment magnetique (813)
sont aimantes respec- rotor CR);
tivement avec les poles magnetiques nord et sud; dans lequel l'un ou
l'autre du rotor (R) et du,   des seconds moyens d'alimentation en energie
stator (S) du mecanisme (Q) A moteur a aimants      (J2) servant a envoyer
une energie au premier permanents comporte des premier et second
enroulement d'excitation (Li) de sorte que les --ements (Ml, M2) formant
aimants permanents   45   premier et second poles magnetiques (P1, P2) du A
deux poles, comportant respectivement des         premier element
magnetique (B1) sont aimantes poles magnetiques nord et sud et disposes
cote-     respectivement avec les pdles magnetiques sud A-cbte dans la
direction du prolongement de l'axe   et nord; des troisiemes d'alimentation
en 6nergie du rotor (R);                                       (J3) servant
A envoyer une energie au second dans lequel les poles magnetiques nord et
sud    50   enroulement d'excitation (12) de sorte que les du premier
element (Ml) formant aimant perma-       troisieme et quatrieme poles
magnetiques (P3, nent a deux p~les sont disposes autour de l'axe     P4) du
second element magnetique (B2) sont du rotor (R) a une distance angulaire
reciproque    aimantes respectivement avec les poles magneti- de 1800;
ques nord et sud; et des quatrieme moyens dans lequel les poles magnetiques
nord et sud    55   d'alimentation en energie (J4) servant a envoyer du
second element (M2) formant aimant perma-        une energie au second
enroulement d'excitation nent a deux poles sont disposes autour de l'axe
(12) de sorte que les troisieme et quatrieme poles du rotor (R) a une
distance angulaire reciproque    magnetiques (P3, P4) du second element
magnd- egale a a (a0 possedant une valeur representee    tique (82) sont
aimantes respectivement avec les par 0<o:<180') par rapport aux pales
magneti-   60   pales magn6tiques sud et nord. 65 24    


