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important to a computer manufacturer selecting a disk drive for use in a
specific computer or for a CROSS-REFERENCE  TO  RELATED  APPLICA-
specific type of application. Resistance to applied TIONS
vibrations depends in part on the internal operating 5   vibrations
experienced by a spin motor because METHOD AND APPARATUS FOR BRUSH-
applied and internal vibrations may add under cer- LESS DC MOTOR SPEED
CONTROL, US-A-4 876           tain circumstances. Accordingly, improving
the re- 491, filed February 26, 1988, inventors Squares, et  sistance of
hard disk drives to applied vibrations is al., assigned to the assignee of
the subject Applica-  a continuing goal of disk drive manufacturers. tion.
10      Spin motors for hard disk drives are conven- UNDER-THE-HUB DISK
DRIVE SPIN MOTOR,           tionally brushless motors, and thus the
armature of Serial No. 301,797, filed January 25, 1989, in-    the motor
will be referred to as the stator and the ventors Stefansky et al.,
assigned to the assignee  magnets will be referred to as the rotor.
However, of the subject Application.                       in a spin motor
where the armature rotates and 15 brushes are used to contact the armature,
the BACKGROUND OF THE INVENTION                        armature would be
referred to the rotor and the magnets would be referred to as the stator.
Field of the Invention SUMMARY OF THE INVENTION The present invention
relates to spin motors for  20 disk drives; more particularly, to low power
and low  It is, therefore, an object of the present inven- height spin
motors.                                tion to provide a motor which has an
improved resistance to applied vibrations. Description of the Related Art
Another object of the present invention is to 25 provide a disk drive spin
motor having an in- Disk drive manufacturers and computer manu-    creased
resonant frequency. facturers usually establish standards for vibration
Another object of the present invention is to and shock resistance for hard
disk drives or (disk  provide a low weight, low power, compact disk files)
for data storage. The standards may be more  drive spin motor for a hard
disk drive which has a stringent for disk drives intended for use in porta-
30  resistance to applied vibrations of increased fre- ble or lap-top
computers or other harsh environ-   quency and amplitude. ments. Vibration
and impact acceptance evalua-        Another object of the present
invention is to tions may be conducted by placing the drive being  provide
a spin motor for a disk drive which has a evaluated on a vibration table
and subjecting the  shaft supported at one end thereof by a base and drive
to vibrations of varying frequency and am-   35  which includes structure
for stiffening the base in plitude while the drive is operating. The
perfor-  the region surrounding the shaft. mance of the drive is monitored
to determine the      Another object of the present invention is to
frequency and amplitude of the applied vibrations   provide a spin motor
for a disk drive having struc- which cause errors in seeking and/or track
follow-  tural elements which support the stator at both its ing. Seek
and/or track following errors often result  40  inner and outer diameters.
in "hesitations" in reading and/or writing data, and  A motor in accordance
with the present inven- disk drives which are sensitive to applied
vibrations  tion comprises: a shaft; a rotor; bearing means for of too low
a frequency or amplitude may fail accep-  rotatably mounting said rotor to
said shaft; stator tance evaluations.                                 means
for inducing said rotor to rotate, said stator One effect of vibrations
applied to a disk drive,  45   means including a stator lamination having
inner and one cause of errors in seeking and/or track    and outer
diameters; and base means for support- following is mechanical
off-tracking, i.e., an uninten-  ing said shaft and for supporting said
stator lamina- ded physical movement of the heads with respect    tion at
both said inner and outer diameters. to the disk(s). Mechanical
off-tracking may be        A spin motor in accordance with the present
caused by movements of various structural compo-  50  invention for
rotating a disk in a disk drive, com- nents of the spin motor which cause
the disk to tilt  prises: a base; a shaft having a first and second or
wobble out of a plane normal to the axis of the  portions, said shaft being
supported solely by motor spindle or by movements of other compo-
mounting said first portion of said shaft in said nents of the disk drive
with respect to the disk.  base; first and second bearings provided at
respec- Among the criteria imposed on hard disk drives  55  tive first and
second positions on said second are vibration resistance, compactness, low
weight,  portion of said shaft; a hub, rotatably supported on low power,
and ease of manufacture -- particularly  said shaft by said first and
second bearings, said reduced part count. All of these criteria are usually
hub having a disk support surface which is per- 2 



3                 EP 0 470 074 B1                    4 pendicular to the
axis of said shaft; a stator assem-  Shaft 12 has a first portion 12a,
which mates bly mounted on said base, said stator assembly     with flange
10, and a second portion 12b. First and having an outer diameter; and means
for bracing    second bearings [err] are respectively provided said stator
assembly.                              on first and second ends [err]  of
the second The   portion of 12b of shaft 12. The inner races [err] of BRIEF
DESCRIPTION OF THE DRAWINGS                  bearings [err] are glued to
the second portion 12b of shaft 12 in a preloading process described Fig. 1
is a sectional view of a disk drive spin  below. Outer races [err] of
bearings [err] are motor in accordance with the first embodiment
separated by a spacer 32. of the present invention;                   10
Hub 34 has an inner bearing surface 36 which Fig. 2 is an exploded view of
a disk drive spin  mates with outer races [err] so that hub 34 is motor in
accordance with the first embodiment   supported by and rotates on bearings
[err]. A of the present invention;                        disk support
surface 38 provided on hub 34 is Fig. 3 is a sectional view of a disk drive
spin  oriented so that the axis Z of shaft 12 is normal to motor in
accordance with the second embodi-  15  the plane of disk support surface
38. Disk 40 rests ment of the present invention;                  on disk
support surface 38 and is held in place by Fig. 4 is an exploded view of a
disk drive spin  a retainer 42 which is attached to hub 34 by, for motor in
accordance with the second embodi-     example, screw (not shown). ment of
the present invention; and                  A rotor 46, comprising a
multi-pole magnetic Fig. 5 is a section view of a disk drive spin  20
ring, is mounted on hub 34 so that rotor 46 is motor in accordance with a
third embodiment of  concentric with stator 16 and defines a gap 48 the
present invention.                           between stator 16 and rotor
46. Gap 48 has a diameter Di which is greater than the inside diam-
DESCRIPTION OF THE PREFERRED EMBODI-               eter [err] of disk 40.
Diameter D2 is, in turn, greater MENTS
25  than the diameter [err] of inner bearing surface 36 of hub 34. The
preferred embodiments of the present in-       The under-the-hub design and
the overlap of vention are implemented in under-the-hub spin mo-  stator 16
and second bearing 262, provide spin tors. First, second and third
embodiments of spin  motors 7, 8 with an overall height along axis Z motors
in accordance with the present invention   30  which is less than the total
height of bearings will be described will reference to Figures 1-4. Spin
[err] and stator 16. The overlap and concentric motors in accordance with
the present invention    relationship of stator 16 and second bearing 262
may be brushless DC motors operated in accor-      aids in reducing the
height of motors 7, 8. dance with the method disclosed in co-pending
Spin motors 7, 8 are not hermetically sealed, patent specification US-A-4
876 491 which is here-  35  although spin motors having a hermetic seal
could by incorporated by reference. However, the princi-  be fabricated in
accordance with the present inven- ples of the present invention are
applicable to   tion. Instead, motors 7, 8 rely on a cap 50 to brushless
motors operated in accordance with oth-  control the flow of air through
the motor. Without er methods and motors utilizing brushes -- al-     such
a cap, motors 7, 8 would pump air through though such motors are usually
not desirable in  40  the motors, enhancing the possibility that contamin-
disk drives -- and to motors in which either the   ants from the motors
would enter the controlled armature or magnets rotate.
environment within the disk drive. To reduce the Under-the-hub spin motors
7, 8 in accordance   likelihood of contamination, bearings [err] are with
first and third embodiments of the present    sealed bearings and a
labyrinth is formed between invention are illustrated in and will be
described   45  second bearing 262 and the disk drive environment with
reference to Figs. 1, 2, and 5. Spin motors 7, 8  -- the labyrinth has a
path weaving around stator 16 of the first embodiment of the present
invention are  and rotor 46. stationary shaft motors in which a flange 10
rigidly  Every spin motor has a resonant frequency or supports motor shaft
12. Spin motors 7, 8 are      a peak in vibration frequency response.
Problems attached to a disk drive by mounting flange 10 on   50   with
resistance to vibration often arise at applied the base plate (not shown)
of the disk drive. A    vibration frequencies which are in phase with and
stator assembly 16, including a stator lamination 18  thus add to the
natural or internal vibrations of a and a plurality of coils [err] provided
on stator  spin motor. Accordingly, applied vibrations which lamination 18,
is mounted on a collar 24, 24' pro-  fall at or near the resonant frequency
can be the vided on flange 10. Flange 10, shaft 12, and stator  55   most
troublesome vibrations. 16 comprise the stationary portion of spin motors
The present invention was developed in re- 



7, 8.                                              sponse to a recognition
that increasing the reso- nant frequency of a spin motor would increase the
3    5                 EP 0 470 074B1                       6 vibration
tolerance of the spin motor. Thus, the spin  has an L-shape which supports
inner diameter 16a motor and the disk drive in which the spin motor is  of
stator assembly 16 in the radial direction and mounted have a higher
resonant frequency and are    axial directions. In both the first and third
embodi- tolerant to applied vibrations of a larger frequency  ments, stator
assembly 16 is glued to collar 24, 24' and amplitude range. It was also
determined that   5   and stabilizer ring 60, 60'. an increase in the
resonant frequency of spin mo-       An under-the-hub spin motor 9
constructed in tors 7, 8 could he achieved by increasing the
accordance with the second embodiment of the stiffness, or resistance to
deflections, of flange 10.  present invention is illustrated in Figs. 3 and
4. The Tests performed by the assignee of the subject      second
embodiment of the spin motor is also a Application demonstrated that spin
motor 8, having   10  stationary shaft motor. Spin motor 9 is attached to a
structure as described above, has an operating    a disk drive by directly
mounting a first portion vibration frequency response peak in a range of
112a of shaft 112 to base plate 100 of the disk approximately 440-460 Hz.
drive. To provide greater stability, first portion 112a Flange 10 is
fabricated from aluminum. The       of shaft 112 has a larger diameter than
second stiffness of flange 10 was successfully increased   15  portion 112b
of shaft 112. The direct mounting of by fabricating a flange from steel
rather than alu-  shaft 112 to the base plate eliminates one inter- minum.
However, a steel flange presented the        face; whereas the first
embodiment of the present problems of an increase in weight of the spin
motor  invention has two interfaces (an interface between and, the
difficulties and increased costs associated  shaft 12 and flange 10 and an
interface between with manufacturing components with steel as op-   20
flange 10 and the base plate) the second embodi- posed to aluminum.
ment has only a single interface (the interface The inventor discovered
that a stabilizer ring   between shaft 112 and the base plate. Further, the
60, 60', which supports, or braces, outer diameter  direct mounting allows
base plate 100 to act as a 16b of stator assembly 16 provides the desired
heat sink for spin motor 9. increase in the stiffness of flange 10. It is
believed   25  A stator assembly 116, including a stator lami- that the
increase in stiffness of flange 10 in the  nation 118 and a plurality of
coils [err] provided region surrounding shaft 12 is provided by (a) the  on
stator lamination 118, is mounted on a collar box-like support
reinforcement provided by flange   124 which surrounds a first portion 112a
of shaft 10, collar 24, 24', lamination 18 of stator assembly  112 and
abuts base plate 100. In a spin motor 9 16, and stabilizer ring 60, 60', or
(b) to the resis-  30  the use of two disks 140i-2 does not allow for an
tance to movements of stator assembly 16 out of a   overlap of stator 116
and second bearing 1262. plane normal to the Z-axis which is provided by
Shaft 112, and stator 116 comprise the stationary stabilizer ring 60, 60',
or both (a) and (b).       portion of spin motor 9. Stabilizer ring 60, 60'
provides the desired in-    First and second bearings [err] are respec-
crease in stiffness of flange 10, and the desired   35  tively provided on
first and second ends [err], increase in resonant frequency, without adding
a    112b2 of the second portion of 112b of shaft 112. noticeable amount of
weight to motors 7, 8. The     The inner races [err] of bearings [err] are
increase in stiffness of flange 10 provided by stabi-  glued to the shaft
112 in a preloading process lizer ring 60, 60' increases the operating
frequency  described below. Outer races 1301-2 of bearings response peak
for motor 8 by 60-70 Hz. Thus, a   40   [err], which are separated by a
spacer 132, motor similar to motor 8 without a stabilizer ring  support a
hub 134 by contacting inner bearing has an operating frequency response
peak of ap-     surface 136 of hub 134. proximately 450 Hz, and motor 8 has
an operating        The rotating elements of motor 9 comprise a frequency
response peak of approximately 510-520    hub assembly based on hub 34. Hub
134 has a Hz.                                            45  disk support
surface 138 which supports disk 1401, In motor 7, shown in Figs. 1 and 2,
stabilizer   a second disk [err] is separated from first disk ring 60 is a
separate element in spin motor 7. In   140 by a spacer 141. As in the first
embodiment, motor 8, shown in Fig. 5, stabilizer ring 60' is    disk
support surface 138 is oriented so the the axis formed integrally with
flange 10, preferably as a die  Z of shaft 112 is normal to the plane of
disk cast feature of the flange 10. A further alternative   so  support
surface 138. Disks 140-2are retained by for the structure of stabilizer
ring 60, 60', is a series  retainer 142 attached to hub 134 by, for example
of posts supporting the various portions of stator  screws (not shown).
lamination 18 associated with respective ones of        Hub 134 is formed
of aluminum to match the 



windings [err] .                                    thermal expansion
coefficients of thermal expan- As shown in Fig. 5, in the third embodiment
of  55  sion of hub 134 and disks 140-2. Differences in a spin motor in
accordance with the present inven-  these coefficients could cause the
disks [err] to tion, collar 24' is formed integrally with flange 10,
change position relative to hub 134 as the disks preferably as a die cast
feature of flange 10, and  and the hub undergo thermal cycles. Further, in
an 4    7                  EP 0 470 074 B1                      8 aluminum
hub 134 a bearing sleeve may be pro-        erated at 12 volts and 3600 rpm
this motor pro- vided as an integral portion of hub 134, whereas a   duces
a back EMF of 9 volts. steel hub would require a bearing sleeve press-fit
Preloading bearings [err] and [err] is per- into the hub.
formed by placing the bearings on the shaft with A rotor 146, comprising a
multi-pole magnetic   5   the appropriate spacing  between  outer races
ring, is mounted on hub 134 by rotor collar 147.     [err]  and then  using
a mechanical device Rotor 146 is concentric with stator 116 and defines  to
force the inner races [err]  towards one a gap 148 between stator 116 and
rotor 146. As in    another with a carefully calibrated and constant the
first embodiment, gap 148 has a diameter D4      force and maintaining this
force while an adhesive which is greater than the inside diameter [err] of
10   used to attach bearings to the shaft cures. In spin disks [err], and
diameter [err] is, in turn, greater,  motor 9, a threaded hole 160 is
provided at the first than the diameter D6 of inner bearing surface 136
end [err] of first portion 112b of shaft 112 so that of hub 134.
a preloading tool may be attached shaft 112. A cap 150 attached to hub 134
and a labyrinth, similar to that of motor 8 of the first embodiment,  15
Claims prevent air from freely flowing through motor 9. The stiffness of
base 100 of motor 9 is increased    1. A motor comprising: by adding
stabilizer ring 160, having a structure            a base (10); similar to
and performing the same function as               a rotor (46); stabilizer
rings 60, 60'. Stabilizer ring 160 may be a   20  bearing means (26) for
rotatably mounting separate element in spin motor 9 or may be
said rotor (46) to said base (10); formed integrally with base 100.
stator means (16) for inducing said rotor Stabilizer rings 60, 60', 160 are
described in       (46) to rotate, said stator means (16) including the
context of an under-the-hub spin motor. It is to     a stator lamination
(18) having an inner diam- be understood, however, that stabilizer rings
may   25   eter and an outer diameter, said stator lamina- be provided in
spin motors having many different         tion (18) being mounted on said
base (10) at structures.                                              said
inner diameter; and The under-the-hub design of motors 8, 9 pro-
a stabilizer ring (60), provided on said vides a large gap diameter [err]
and thus a large          base (10). for supporting said stator lamination
gap radius [err], which causes under-the-hub spin   30    (18) at said
outer diameter. motors 7, 8 and 9 to generate more torque than in- hub
motors having the same number of turns in        2. A motor according to
claim 1, characterised in windings [err]  and magnets providing the
that said stabilizer ring (60) is formed integrally same field strength as
magnets 46, 146 in rotors         with said base (10). 46, 146, and using
the same operating current as   35 motors, 7, 8 and 9. Further, since the
torque pro-   3. A motor according to claim 1 characterised by: duced by
spin motors 7, 8 and, 9 is also related to          a shaft (12); the
current in windings [err]    spin motors          the base (10) supporting
said shaft (12); 7, 8 and 9 can produce the same amount of torque
and the bearing means (26) rotatably as an in-hub motor having the same
size windings   40    mounting the rotor (46) to the shaft (12). and the
same type magnet using a smaller current. The reduction in the current is
important in reduc-  4. A motor according to claim 3, characterised in ing
the heat produced by the motor and reducing          that: the power
required by the spin motor, and thus the           said stabilizer ring
(60) is formed integrally overall power required by the disk drive
incorporat-  45  with said base (10); ing spin motors 7, 8 or 9.
said shaft (12) has a cylindrical axis; The under-the-hub design also
provides space             said bearing means (26) mounts said rotor inside
the motor for a larger number of turns in         (46) so that the rotation
of said rotor (46) is in each of windings [err]   - allowing the use of
a plane perpendicular to the cylindrical axis of larger diameter wire in
windings [err] . A   so  said shaft (12); and 



large number of turns is desired in order to gen-            said stator
lamination (18) is concentric erate the highest possible back EMF, and
larger          with and lies in a plane perpendicular to the wire reduces
the resistance in windings [err],           cylindrical axis of said shaft
(12). [err] , allowing motors 7, 8 and 9 to operate at a lower voltage, for
example 5 volts as opposed to  55   5. A motbr according to claim 1 for
rotating a disk the conventional operating voltage of 12 volts. For      in
a disk drive, characterised by: example, spin motor 9 has 70 turns of 36
gauge               a hub (34) having a disk support surface (.0056"
diameter) wire per winding [err]. Op-           (38); 5    7
EP 0 470 074 B1                     8 aluminum hub 134 a bearing sleeve may
be pro-       erated at 12 volts and 3600 rpm this motor pro- vided as an
integral portion of hub 134, whereas a  duces a back EMF of 9 volts. steel
hub would require a bearing sleeve press-fit      Preloading bearings [err]
and [err] is per- into the hub.
formed by placing the bearings on the shaft with A rotor 146, comprising a
multi-pole magnetic   5   the appropriate spacing  between outer races
ring, is mounted on hub 134 by rotor collar 147.    [err] and then using a
mechanical device Rotor 146 is concentric with stator 116 and defines  to
force the inner races [err] towards one a gap 148 between stator 116 and
rotor 146. As in   another with a carefully calibrated and constant the
first embodiment, gap 148 has a diameter D4     force and maintaining this
force while an adhesive which is greater than the inside diameter [err] of
10  used to attach bearings to the shaft cures. In spin disks 1401 -2, and
diameter [err] is, in turn, greater,  motor 9, a threaded hole 160 is
provided at the first than the diameter [err] of inner bearing surface 136
end [err] of first portion 112b of shaft 112 so that of hub 134.
a preloading tool may be attached shaft 112. A cap 150 attached to hub 134
and a labyrinth, similar to that of motor 8 of the first embodiment,  is
Claims prevent air from freely flowing through motor 9. The stiffness of
base 100 of motor 9 is increased   1. A motor comprising: by adding
stabilizer ring 160, having a structure           a base (10); similar to
and performing the same function as              a rotor (46); stabilizer
rings 60, 60'. Stabilizer ring 160 may be a   20  bearing means (26) for
rotatably mounting separate element in' spin motor 9 or may be
said rotor (46) to said base (10); formed integrally with base 100.
stator means (16) for inducing said rotor Stabilizer rings 60, 60', 160 are
described in      (46) to rotate, said stator means (16) including the
context of an under-the-hub spin motor. It is to    a stator lamination
(18) having an inner diam- be understood, however, that stabilizer rings
may   25  eter and an outer diameter, said stator lamina- be provided in
spin motors having many different        tion (18) being mounted on said
base (10) at structures.                                             said
inner diameter; and The under-the-hub design of motors 8, 9 pro-
a stabilizer ring (60), provided on said vides a large gap diameter [err],
and thus a large         base (10), for supporting said stator lamination
gap radius [err], which causes under-the-hub spin  30   (18) at said outer
diameter. motors 7, 8 and 9 to generate more torque than in- hub motors
having the same number of turns in       2. A motor according to claim 1,
characterised in windings [err]  and magnets providing the         that
said stabilizer ring (60) is formed integrally same field strength as
magnets 46, 146 in rotors        with said base (10). 46, 146, and using
the same operating current as  35 motors, 7, 8 and 9. Further, since the
torque pro-  3. A motor according to claim 1 characterised by: duced by
spin motors 7, 8 and, 9 is also related to         a shaft (12); the
current in windings [err] [spin motors          the base (10) supporting
said shaft (12); 7, 8 and 9 can produce the same amount of torque
and the bearing means (26) rotatably as an in-hub motor having the same
size windings   40   mounting the rotor (46) to the shaft (12). and the
same type magnet using a smaller current. The reduction in the current is
important in reduc-  4. A motor according to claim 3, characterised in ing
the heat produced by the motor and reducing         that: the power
required by the spin motor, and thus the          said stabilizer ring (60)
is formed integrally overall power required by the disk drive incorporat-
45  with said base (10); ing spin motors 7, 8 or 9.
said shaft (12) has a cylindrical axis; The under-the-hub design also
provides space            said bearing means (26) mounts said rotor 



inside the motor for a larger number of turns in        (46) so that the
rotation of said rotor (46) is in each of windings [err]  allowing the use
of     a plane perpendicular to the cylindrical axis of larger diameter
wire in windings [err]. A   so  said shaft (12); and large number of turns
is desired in order to gen-           said stator lamination (18) is
concentric erate the highest possible back EMF, and larger         with and
lies in a plane perpendicular to the wire reduces the resistance in
windings [err],          cylindrical axis of said shaft (12). [err]  ,
allowing motors 7, 8 and 9 to operate at a lower voltage, for example 5
volts as opposed to  55  5. A motor according to claim 1 for rotating a
disk the conventional operating voltage of 12 volts. For     in a disk
drive, characterised by: example, spin motor 9 has 70 turns of 36 gauge
a hub (34) having a disk support surface (.0056" diameter) wire per winding
[err]. Op-          (38); 5    9                  EP 0 470 074 B1
10 said rotor (46) including a cylindrical per-     said first portion
(12a) being mounted to the manent magnet having an inside diameter;
base (10); said bearing means (26) including first and          a hub
assembly, comprising: second bearings (26, 26) for mounting said
a hub (34) including a bearing contact sur- hub (34) to said base (10) so
that said hub (34)   5  face having a second diameter, and a disk rotates;
support surface (38) which is perpendicular to and the outer diameter of
the stator lami-       the cylindrical axis of said shaft (12), and nation
(18) being concentric with said inside           the rotor (46) being
mounted on said hub diameter of said permanent magnet.
(34), said hub assembly having a center of 10      mass; 6. A motor
according to claim 1 characterised by:           the bearing means (26)
including first and a shaft (12) having first and second por-        second
bearings [err]  rotatably support- tions (12a, 12b), said shaft (12) being
sup-         ing said hub assembly on said second portion ported solely by
mounting said first portion         (1 2b) of said shaft (12) so that said
rotor (46) is (1 2a) of said shaft in the base (10);      15
cantilevered with respect to the axial region the bearing means (26)
including first and       between the first and second bearings (12a,
second bearings (262 and 262) provided at            12b) and so that the
center of mass of said respective first and second positions on said
hub assembly is positioned at a point on the second portion (1 2b) of said
shaft (12); and        cylindrical axis of said shaft between said first a
hub (34) rotatably supported on said   20      and second bearings [err];
and shaft (12) by said first and second bearings             the stator
means (16) provided on the [err], said hub (34) having a disk support
base (10) so that said rotor (46) is concentric surface (38) which is
perpendicular to the axis      with said stator assembly, said stator
assembly of the said shaft (12).                              having an
outer diameter greater than the di- 25      ameter of the mounting hole in
the disk. 7. A spin motor according to claim 6, charac- terised in that
said stabilizer (60) ring is formed  10. A motor according to claim 9,
characterised in integrally with said base (10).                     that
said base (10) is a base of a disk drive. 8. A motor according to claim 1
for rotating a disk   30   11. A motor according to claim 9, characterised
in in a disk drive, characterised by;                   that said base (10)
is a mounting flange having the base (10) including a mounting hole, a
a portion for mounting to a base of a disk cylindrical mounting member
having an outer          drive. diameter, and the stabilizer ring (60)
having a diameter larger than and concentric with said   35
PatentansprUche cylindrical mounting member; a shaft (12) having a first
and second        1. Motor, umfassend: portions (12a, 12b) and a
cylindrical axis, said     eine Basis (10); first portion (12a) of said
shaft (12) being         einen Rotor (46); mounted in said mounting hole;
40       Lager (26) zum drehbaren Lagem des Rotors said bearing means (26)
including first and      (46) an der Basis (10); second bearings [err]
provided at respec-       einen Stator (16), der den Rotor (46) in Umdre-
tive first and second adjacent positions on said     hung versetzt, und der
ein Stator-Blechpaket second portion (12b) of said shaft (12);
(18) mit einem Innendurchmesser und einem a hub (34) rotatably supported on
said   45      AuBendurchmesser aufweist, das am  Innen- 



shaft (12) by said first and second bearings         durchmesser an der
Basis (10) gelagert ist; (26, 26), said hub (34) having a disk support
und surface (38) which is perpendicular to the cy-       einen
Stabilisatorring (60), der an der Basis lindrical axis of said shaft (12);
(10) vorgesehen ist, urn das Stator-Blechpaket the stator means (12) having
an inner por-  50   (18) am Au~endurchmesser zu lagern. tion mounted on
said outer diameter of said cylindrical mounting member.
2. Motor nach Anspruch 1, dadurch gekennzeich- net, daB der
Stabilisatorring (60) der Basis (10) 9. A motor according to claim 1 for
rotating a disk      einteilig angeformt ist. in a disk drive, the disk
having a mounting hole  55 having a diameter, the motor characterised by:
3. Motor nach Anspruch 1, gekennzeichnet durch: a shaft (12) having a first
portion (12a), a     eine Welle (12); second portion (12b), and a
cylindrical axis,        die Basis (10) tragt die Welle (12); 6    11
EP 0 470 074 B1                    12 das Lager (26) lagert den Rotor (46)
drehbar        eine Welle (12) vorgesehen ist, mit elnem er- auf der Welle
(12).                                 sten und einem zweiten Tell (12a,
12b) und einer zylindrischen Achse, wobei der erste Teil 4. Motor nach
Anspruch 3, dadurch gskennzeich-          (12a) der Welle (12) in der
Montagebohrung Q      net, daB der Stabilisatorring (60) der Basis (10)   5
gelagert ist; einteilig angeformt ist;                            die Lager
(26) ein erstes und ein zweites Lager die Welle (12) eine zylindrische
Achse auf-         (26i, 262) aufweisen, die in einer ersten bzw. weist;
zweiten benachbarten Position am zweiten Tell das Lager (26) den Rotor (46)
derart lagert,        (12b) der Welle (12) angeordnet sind; daB der Umlauf
des Rotors (46) in einer Ebene    o  e0ine Habe (34), die auf der Welle
(12) mittels senkrecht zur zylindrischen Achse der Welle         des ersten
und des zweiten Lagers (26, 26) (12) verlauft; und
drshbar gelagert ist, und die eine Plattentrag- das Stator-Blechpaket (18)
konzentrisch zur         flache (38) aufweist, die senkrecht zur zylindri-
zylindrischen Achse der Wells (12) angeordnet       schen Achse der Welle
(12) angeordnet ist; und in einer Ebene senkrecht hierzu liegt.  is
der Stator (12) einen inneren Teil aufweist, der auf dem Aufendurchmesser
des zylindrischen 5. Motor nach Anspruch 1, zum Antreiben einer
Montagelementes gelagert ist. Platte bei einem Plattenantrieb, gskennzeich-
net durch:                                       9. Motor nach Anspruch 1
zum Antreiben einer eine Nabe (34) mit einer Plattentragflfche (38);  20
Platte bei einem Plattenantrieb, wobei die Plat- der Rotor (46) umfaft
einen zylindrischen Dau-      te eine Montagebohrung mit einem Durchmes-
ermagneten mit einem Innendurchmesser;              ser aufweist,
gekennzsichnet durch: das Lager (26) umfalt ein erstes und ein zwei-
eine Welle (12) mit einem ersten Teil (12a), tee Lager (26, 26) zum Lagern
der Nabe (34)         einem zweiten Teil (12b) und einer zylindri- auf der
Basis (10), so daB die Nabe (34) um-   25   schen Achse, wobei der erste
Teil (12a) an der lauft;                                              Basis
(10) gelagert ist; der AuBelndurchmesser des Stator-Blechpake-         eine
Naben-Einheit, umfassend: tes (18) ist konzentrisch zum Innendurchmes-
eine Nabe (34) mit einer Lagerkontaktflache, ser des Dauermagneten.
die einen zweiten Durchmesser aufweist, und 30      eine Plattentragflache,
die senkrecht zur zylin- 6. Motor nach Anspruch 1, gekennzeichnet durch:
drischen Achse der Welle (12) angeordnet ist, eine Welle (12), die einen
ersten und einen         und wobei der Rotor (46) auf der Habe (34) zweiten
Teil (12a, 12b) hat und die allein durch    gelagert ist und die
Naben-Einheit ein Massen- Lagern des ersten Teiles (12a) der Welle in
zentrum aufweist; der Basis (10) gelagert ist;                35      die
Lager (26) beinhalten ein erstes und ein das Lager (26) beinhaltet ein
erstes und ein        zweites Lager (261, 262), die die Naben-Einheit
zweites Lager (262 und 262), die in einer er-       auf dem  zweiten Tell
(12b) der Welle (12) sten und einer zweiten Position am zweiten
drehbar lagem, so daB der Rotor (46) in Bezug Teil (1 2b) der Welle (12)
angeordnet sind; und     auf den axialen Bereich zwischen dem ersten eine
Nabe (34) ist mittels des ersten und des   40  und dem  zweiten Lager (12a,
12b) fliegend zweiten Lagers (261, 262) drehbar auf der Wel-      gelagert
ist, und daB das Massenzentrum der le (12) gelagert und weist eine
Plattentragfla-     Naben-Einheit an einer Stelle der zylindrischen 



che (38) auf, die sich senkrecht zur Achse der      Achse der Welle
zwischen dem ersten und Welle (12) erstrsckt.
dem zweiten Lager (261, 262) angeordnet ist, 45      und 7. Drehmotor nach
Anspruch 6, dadurch gakenn-           der Stator (16) derart auf der Basis
(10) ange- zeichnet, daB der Stabilisatorring (60) der Ba-     ordnet ist,
daB der Rotor (46) konzentrisch zur sis (10) einteilig angeformt ist.
Stator-Einheit verlauft, und daB die Stator-Ein- heit einen
AuBendurchmesser aufweist, der &  Motor nach Anspruch 1, zum Antreiben
einer  5o       gr6for als der Durchmesser der Montageboh- Platte bei einem
Plattenantrieb, dadurch ge-       rung in der Platte ist. kennzeichnet, daB
die Basis (10) eine Monta- gebohrung aufweist, ein zylindrisches Montag-
10. Motor nach Anspruch 9, dadurch gekennzsich- element mit einem
AuBendurchmesser und ei-          net, daB die Basis eine Basis des
Plattenantrie- nen Stabilisatorring (16) mit einem Durchmes-  5s   bes ist.
ser, der groBer ist als das zylindrische Monta- geelement und konzentrisch
zu diesem ange-       11. Motor nach Anspruch 9, dadurch gekennzeich-
ordnet ist;                                         net, daB die Basis ein
Montageflansch ist, mit 7    13                 EP 0 470 074B1
14      11 111c1  11111 IiD! einem Tell zum Montieren an einer Basis eines
supporte uniquement en montant ladite pre- Plattenantriebes.
mibre portion (12a) dudit arbre dans l'embase (10); les moyens de paller
(26) comprenant Revendlcations                                          des
premier et second paliers (262, 262) pre- K>
5       VUS & des premier et second emplacements 1. Moteur comprenant: une
embase (10); un               respectifs sur ladite seconde portion (12b)
du- rotor (46); des moyens de pallier dur monter a      dit arbre (12) et
un moyeu (34) supporte a rotation ledit rotor (46) sur ladite embase (10);
rotation par ledit arbre (12) A I'aide desdits des moyens de stator (16)
pour induire la           premier et second paliers (261, 262), ledit
rotation dudit rotor (46), lesdits moyens de   1o   moyeu (34) comportant
une surface de support stator (16) comprenant une lamelle de stator
de disque (38) qui est perpendiculaire A I'axe (18) ayant un diambtre
interne et un diambtre       dudit arbre (12). externe, ladite lamelle de
stator (18) 6tant mont6e sur ladite embase (10) sur ledit diamb-   7.
Moteur de mise en rotation selon la revendica- tre interne et, une bague
stabilisatrice (60),  i5  tion 6 caracteris6e en ce que ladite bague prevue
sur ladite embase (10) afin de suppor-       stabilisatrice (60) est formee
de fagon integran- ter ladite lamelle de stator (18) sur ledit dimb-   to
avec ladite ambase (10). tre externe. 8. Moteur selon la revendication 1
pour entrainer 2. Moteur selon la revendication 1 caracterise en   20  en
rotation un disque dans un systeme d'en- ce que ladito bague stabilisatrice
(60) fait par-   trainement de disque caract6ris6 en ce que: tie int6grante
de ladite embase (10)                l'embase (10) comprend un trou de
montage, un element cylindrique de montage ayant un 3  Moteur selon la
revendication 1 caracterise par      diametre externe ot la bague
stabilisatrice (60) un arbre (12); l'embase supportant ledit arbre  25
ayant un diambtre superieur & celui de I'e1- (12) et les moyens de pallor
(26) montant a         ment de montage cylindrique, etant concentri-
rotation le rotor (46) sur I'arbre (12)             quo & co dernier; un
arbre (12) comprend une premiere et une seconde portion (12a, 12b) et 4.
Moteur selon la revendication 3 caracterise on       un axe cylindrique,
ladite premibre portion ce que ladite bague stabilisatrice (60) fait par-
3o  (12a) dudit arbre (12) etant montee dans ledit tie int6granto de ladite
embase (10); ledit arbre   trou de montage ; lesdits moyens de pallor (12)
comporte un axe cylindrique ; lesdits          (26) comprennent des premier
et second pa- moyens de pallor (26) assurent le montage           lers
(261, 262), prevus on des premier et se- dudit rotor (46) de manibre que la
rotation         cond emplacements respectifs et adjacents sur dudit rotor
(46) solt situee dans un plan per-  35  ladite seconde portion (12b) dudit
arbre (12); pendiculaire a l'axe cylindrique dudit arbre        un moyou
(34) est supporte & rotation sur ledit (12), et ladite lamelle de stator
(18) est          arbre (12) par lesdits premier et second paliers
concentrique avec, et situde dans, un plan          (26, 26), ledit moyeu
(34) comportant une sur- perpondiculaire A I'axe cylindrique dudit arbre
face de support de disque (38) qui est perpen- 



(12)-                                      40       diculaire a l'axe
cylindrique dudit arbre (12) et lesdits moyens de stator (12) comportent
une 5. Moteur selon la revendication 1 pour faire tour-     portion interne
montee sur ledit diamAtre exter- ner un disque dans un systbme
d'entrainement        ne dudit element de montage cylindrique. de disque
caract6rise par un moyeu (34) com- portant une surface de support de disque
(38);  45   9. Moteur selon la revendication 1 pour entrainer ledit rotor
(46) comportant un aimant perma-        on rotation un disque dans un
systeme d'en- nent cylindrique ayant un diametre interne ;
trainement de disque, le disque comportant un lesdits moyens de pallor (26)
comportant des        trou de montage ayant un diamrtre et ledit premier et
second palliers (26, 26) pour monter     moteur etant carect6rise6 par: un
arbre (12) ledit moyeu (34) sur ladite embase (10) afin de   50  comportant
une premibre portion (12a) une se- faire tourner ledit moyeu (34) et, le
diamrtre      condo portion (12b) et un axe cylindrique, ladi- ext6rieur de
ladite lamelle de stator (18) est      to premiere portion (12a) dtant
montee sur concentrique au diametre interne dudit aimant       ladite
embase (10) ; un systbme de moyeu permanent.
comprenant un moyeu (34) ayant une surface 55      de contact de palier
presentant un second 6. Moteur selon la revendication 1 caracterise par
diametre et une surface de support de disque un arbre (12) comprenant des
premibre et so-        (38) qui est perpendiculaire & I'axe cylindrique
conde portions (1 2a, 12b), ledit arbre (12) etant  dudit arbre (12); le
rotor (46) 6tat monte sur 8    15                EP 0 470 074 B1
16    I DIII lltll   11 M  1!1* ledit moyeu (34), ledit systbme de moyeu
pre- sentant un centre de masse ; lesdits moyens de pallor (26) comportant
des premier et se- cond paliers (261, 262), supportant h rotation _.>
ledit systhme de moyeu sur la seconde portion   5 (12b) dudit arbre (12),
afin quo ledit rotor (46) soit en porte A faux par rapport A la region
axiale entre le premier et le second pallor (12a, 12b) et de fagon quo le
centre de masse dudit systAme de moyou soit positionne en un point  iO de
l'axe cylindrique dudit arbre situe entre ledit premier et ledit second
palior (26i, 262), et les moyens de stator sont prevus sur l'embase (10) de
manibre quo ledit rotor (46) soit concentrique audit systbme de stator, ce
sys-  15 tome de stator ayant un diambtre exterieur plus grand quo la
diambtre du trou de monta- ge dans le disque. 10. Moteur selon la
revendication 9 caracterise en   20 ce quo ladite embase (10) est l'embase
d'un systbme d'entrainoment de disque. 11. Moteur solon la revendication 9
caracterise en ce quo ladite embase (10) est urie collerette  25 de montage
comportant une portion permettant de se monter sur l'embase d'un systAme
Won- trainement de disque. 30 35 40 45 50 55 9    


