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LOW INERTIA FLUX MOTOR ROTARY ACTUATOR Background of the Invention: This
invention relates to a rotary actuator for magnetic disk drives and the
like and, more particularly, to a low inertia flux motor in which the coils
and the 5 permanent magnet are both on the stator thereby reducing the
inertia of the rotor. Disk drives have an actuator arm which moves magnetic
read/write heads into engagement with a recording media, either a flexible
disk or a rigid disk. Rotary actuator disk drives contain an actuator
bearing assembly around which an arm, holding the read/write transducer,
pivots. Forces (and, therefore, torques) 10  are imparted to the actuator
arm by means of an actuator, usually a voice coil motor, or such. 



U.S. Patent No. 4,145,725, Wallis, discloses a rotary actuator, having a
stationary magnetic core, a coil and a permanent magnet. "Compliant Anchor
for Securing Disk Drive Actuator Bearing," S.N. 08/377,033, filed January
23, 1995 15  (Attorney's Docket No. IOM-8773) describes a rotary actuator
for a disk drive of the type to which the present invention is applicable.
Summary of the Invention In accordance with the present invention, the
inherent inertia of a rotary actuator is reduced by having both the coil
and the permanent magnet on the stator. When 20  the coil is actuated, it
creates a magnetic flux in a magnetic member on which the coil is wound.
This aids or detracts from magnetic flux created by the permanent magnet.
The return path for this flux is completed by return path members on the
rotor. The rotor has  
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-2 - an actuator arm assembly which carries the magnetic heads. When the
coil on the stator is energized to create flux in one direction, the
actuator arm assembly moves clockwise or counter-clockwise depending on
whether the flux aids or detracts from the flux of the permanent magnet. 5
Prior art rotary actuators usually have either a coil or a magnet attached
to the rotor. By having the coil and the magnet on the stator, the inertia
to be rotated during actuator motion is reduced. This provides better seek
times and lower vibration sensitivity. Less power to actuate the actuator
is required. Additionally, in accordance 



with the invention, the actuator automatically latches at both ends of the
stroke until power 10  is applied to the coils. The actuator arm assembly
can be removed easily from the drive. The foregoing and other objects,
features and advantages of the invention will be better understood from the
following more detailed description and appended claims. 15 Description of
the Drawings Figure 1 shows a magnetic disk drive of the type to which the
present invention is applicable. Figure 2 shows the rotor and stator of the
present invention; Figure 3 depicts the stator with the coils energized to
create flux in one 20 direction; and Figure 4 is the same as Figure 3 but
with the flux in the other direction. 



Description of the Preferred Embodiment Fig. 1 shows a disk drive of the
type for use with a cartridge which contains a recording media. The
cartridge is inserted into the drive base at 11. A motor at 12 25 rotates
the media by means of a hub rotatably mounted therein to be rotated by the
motor. The disk is engaged by read/write heads 14 which are carried by the
arm 16. Arm 16 pivots around a pivot assembly 18 mounted on the baseplate
20. An actuator for rotating the arm includes a voice coil motor with coils
22 and 24. A permanent magnet 26 is disposed in proximity to the pivot
assembly 18. 30 Magnetic member 28, sometimes referred to as back iron, is
in proximity to the permanent    
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-3- magnet 26. The coils 22 and 24 are disposed on the magnetic member 28
on opposite sides of the permanent magnet 26. Two return path members 30
and 32 extend from the pivot assembly 18 so that magnetic flux generated by
the coils 22 and 24 flow through magnetic member 28 and 5 return path
members 30 and 32 aiding or detracting from the magnetic flux generated by
the permanent magnet 26. The theory of operation is depicted in Figs. 3 and
4. Fig. 3 shows the actuator in its unpowered state with the actuator in
mid position. The two magnetic flux paths are symmetric so flux [err], and
[err] are the same magnitude. No net torque acts on the 10 actuator. Figure
4 depicts the actuator with current flowing through the coils in a 



direction to create flux [err]. In this case, [err] will act to supplement
[err] and detract from [err] The imbalanced fluxes will result in a net
torque applied to the actuator. The pivot assembly 18 can be replaced by a
torsion spring in some applications and the dual coils 22 and 24 can be
replaced by a single coil by repositioning. 15 Prior art rotary VCMs have
either a coil or magnet attached to the rotating actuator. The invention
has reduced inertia by having both the coils 22, 24 and the permanent 26 on
the stator. The invention also has the advantage that the actuator arm 16
is easily removed from the drive by removal of the screw holding the pivot
assembly 18 in place. The coils and permanent magnet remain on the stator
assembly while the actuator arm is lifted from 20 the baseplate 20. While a
particular embodiment of the invention has been shown and described,
various modifications may be made. All such modifications within the true 



spirit and scope of the invention are covered by the appended claims.
-4- It is claimed: 1.    A rotary actuator for carrying magnetic read/write
heads into engagement with a magnetic recording medium comprising: a rotor
having relatively low inertia consisting essentially of: an actuator arm
for said heads, said heads being at one end thereof; a pivot assembly at
the other end of said arm about which said actuator arm rotates; and 



return path members extending from said pivot assembly, said return path
members being of permeable magnetic material which conducts magnetic flux;
and a stator including: a permanent magnet disposed in proximity to said
pivot assembly; a magnetic member in proximity to said permanent magnet;
and magnetic coil means on said magnetic member; magnetic flux generated by
said coil means flowing through said magnetic member and said return path
members aiding or detracting the magnetic flux generated by said magnet,
whereby said permanent magnet and said coil means are on said stator, not
on said rotor, to reduce the inertia of said rotor. 2.    The rotary
actuator recited in claim 1 wherein said magnetic coil means comprises: two
magnetic coils, said coils being disposed on said magnetic member on
opposite 



sides of said permanent magnet. 3        The rotary actuator recited in
claim 1 further comprising: a baseplate, said rotor being mounted on said
baseplate. 4       The rotary actuator recited in claim 3 wherein said
rotor is mounted to said baseplate by a screw through said pivot assembly
so that said rotor is easily detached and removable from said baseplate and
stator.    


