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COMPLIANT ANCHOR FOR SECURING DISK DRIVE ACTUATOR BEARING BACKGROUND OF THE
INVENTION This invention relates to disk drives for storing information,
and more 5 particularly, to an actuator arm assembly for a disk drive. 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
in a removable cartridge. Most disk drives contain an actuator bearing
assembly around which an 



10 arm, holding the read/write transducer, pivots. Forces (and therefore
torques) are imparted to the actuator arm by means of an actuator, usually
a voice coil motor, or such. These forces, besides providing the torques
required to actuate the arm, tend to deflect the actuator arm and bearing
assembly, and therefore, the read/write transducers, in an undesirable
direction, the "in-plane' direction. In order to reduce such deflections,
many 15 disk drives have the top of the bearing assembly secured to a rigid
structural member, such as a stiff top cover or the steel part of the
magnet assembly. The bottom is usually attached to a base casting, or
plate. This anchors both the top and bottom of the bearing assembly and
allows for a much stiffer bearing assembly.  



-2 - However, as the bearing assembly is being attached to that rigid
structural member, the bearing assembly can be significantly tilted so as
to introduce unwanted distortion. This can be especially a problem if the
stiffness or parallelism of the base casting (or plate) is poor (or
competes) with the stiffness and parallelism of the other rigid 5
structural members. It is an object of the present invention to reduce the
deflection of the actuator arm due to the forces applying torque to the
arm, while avoiding the unwanted 



distortion introduced by prior art techniques of securing the bearing
assembly to a structural member. 10               Disk drive actuators
usually have a fork-like structure at one end to attach a coil such as that
of a rotary voice coil motor. Such a fork can make it difficult to locate
the coil, especially in the vertical direction, while trying to attach the
coil, as with an adhesive or other potting method. It is another object of
the present invention to provide an improved 15  technique of locating the
coil on the actuator arm. SUMMARY OF THE INVENTION In accordance with the
present invention, a compliant member secures the 



top of the bearing assembly. The compliance is in the vertical direction.
The strap is stiff in the direction of the actuation forces (the "in-plane"
direction). As the top of the 20 bearing assembly is being secured, the
compliant member or anchor easily deflects and adjusts to the bearing
assembly position rather than the bearing assembly adjusting to the anchor.
This introduces minimal tilt or other distortion of the pivot. Once
secured, the "in-plane" stiffness of the anchor predominates and reduces
"in-plane" deflections to an acceptable level.    
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-3- This compliance in the vertical direction and stiffness in the
"in-plane" direction can be accomplished by use of a separate strap or can
be incorporated into existing parts, such as the top cover or the steel
part of the magnet. By adding a shelf for the coil to rest on during the
attachment operation a 5  shelf fixuring feature is provided, thus a better
and more cost-effective location is obtained as well as greater case of
attachment is facilitated. The shelf also allows the coil to be more
robustly anchored to the actuator arm. Mechanical shock and vibration
cannot loosen the coil as easily because there is no 



direction where pure shear is placed on any joint. The additional mass on
the actuator 10  arm underneath the end of the coil also can help
counterbalance a rotary actuator arm. The better balanced a rotary actuator
arm and coil assembly, the less sensitive the system is to rectilinear
vibration and mechanical shock. This is especially true if the arm has
additional mass as caused by an abrupt angled arm. The foregoing and other
objects, advantages and features of the invention 15 will be better
understood from the following more detailed description and appended
claims. SHORT DESCRIP MON OF THE DARG Fig. 1 shows a disk drive in
accordance with the present invention; 



Fig. 2 shows the compliant strap in more detail; 20               Fig. 3
shows the shelves in the fork of the actuator arm; Fig. 4 shows an
alternate embodiment of an arm with a shelf for holding the coil; and Fig.
5 shows a cartridge of the type used with the invention.    -4- DESCRIPTION
OF THE PREFERRED EMBODIMENT 



Fig. 1 shows a disk drive of the type for use with a cartridge 10 (Fig. 5)
which contains a recording media 14. The cartridge is inserted into the
drive at 11. A motor at 12 rotates the flexible media in the cartridge. The
cartridge shown in Fig. 5 has 5  a disk 14 with a hub 16 rotatably mounted
therein to be rotated by the motor. The disk is engaged by read/write heads
18 which are carried by the arm 20. Arm 20 pivots around an actuator
bearing assembly 21 (Fig. 4) mounted on the baseplate 22. An actuator for
rotating the arm includes a voice coil motor with a coil 24. In accordance
with the present invention, a compliant strap 26 connects the 10 top of the
bearing assembly to the drive. More particularly, the strap 26 is secured
to the top of the actuator bearing assembly by the screw 28 and is secured
by a screw 30 to the 



casting 32 which is part of the baseplate 22. The strap 26 is compliant in
the vertical direction, but is stiff in the direction of the actuation
forces applied to the bearing assembly when the actuator rotates the arm
20. 15               As shown in Fig. 3, the end of the actuator arm which
holds the coil 24 is shelves 38, 40 and 41 in the form of a fork having
tines 34 and 36. These tines each have shelves 38, 40 and 41 which allow
the coil 24 to be securely anchored to the actuator arm. The additional
mass of these shelves on the actuator arm underneath the end of the coil
helps counterbalance the actuator arm. This is a particular advantage for a
dog-legged actuator arm of the type 20 shown in Fig. 4. 



In this type of actuator arm, head suspensions 42 carrying read/write heads
44 are secured at 41 to the actuator arm in a dog-leg arrangement. In this
embodiment, the shelf 46 has a particular advantage of counterbalancing the
actuator arm.    WO 96/23300
PCT/US96/00751 -5 - The foregoing and other objects. features and
advantages of the invention will be better understood from the following
more detailed description and appended 



claims.    6/1 4.    The disk drive recited in claim 3 wherein said
compliant member is a strap connecting the top of said bearing assembly
with the top of said casting. 5.    The disk recited in claim 1 wherein
said actuator further comprises a rotary coil motor including said coil.  



6 6.The disk drive recited in claim 5 wherein said actuator arm carries
said read/write heads at one extremity thereof and said coil motor at the
other extremity. 7 The disk drive recited in claim  iherein said actuator
has a dog- leg between the extremities thereof. 8
7 8 The disk drive recited in claim  7 wherein said shelf adds mass 



under said coil to better balance said arm.    8 9 The disk drive recited
in claim 8 wherein said shelf extends entirely across the bottom edge of
said other side of said body between said tines of said fork. 10 10 The
disk drive recited in claim 1 wherein said shelves further 



include a shelf at the extremity of each of said tines.    8.    The disk
drive recited in claim 5 wherein said actuator arm carries said read/write
heads at one extremity thereof and said coil motor at the other extremity.
9.    The disk drive recited in claim 8 wherein said actuator has a dog-
leg between the extremities thereof. 10.   The disk drive recited in claim
9 wherein said shelf adds mass 



under said coil to better balance said arm. 11.   Canceled. 12.   Canceled.
7/1- 14.   Canceled. 15.   The disk drive recited in claim 10 wherein said
shelf extends entirely across the bottom edge of said other side of said
body between said tines of 



said fork. 16.   The disk drive recited in claim 1 wherein said shelves
further include a shelf at the extremity of each of said tines.    WO
96/23300                                                    PCT/US96/00751
8 AMENDED CLAIMS [received by the International Bureau on 23 May 1996
(23.05.96); 



original claims 1,3,6,7,11 and 12 amended; remaining claims unchanged (4
pages)] 1.    A magnetic disk drive in which recording media is engaged by
read/write heads comprising: a base; 5                     an arm carrying
said read/write heads into engagement with said media; an actuator bearing
assembly around which said arm pivots, said assembly being mounted to said
base; an actuator for rotating said arm; 



10                     a projection extending upwardly from said base and
being unitary with said base; and a compliant member connecting the top of
said bearing assembly solely to said projection. said member being stiff in
a direction of actuation forces applied to said bearing assembly when said
actuator rotates said arm, the compliance of said member 15 being in a
direction transverse to said direction of said actuation forces. 2.    The
disk drive recited in claim 1 wherein said member is compliant in the
vertical direction and stiff in the horizontal direction. 3.    The disk
drive recited in claim 2 further comprising: a baseplate, said actuator
bearing assembly being mounted on said 



20 baseplate; a casting extending upwardly from said baseplate. said
compliant member connecting the top of said bearing assembly with the top
of said casting, wherein said projection is a casting which is unitary with
said base.    9 4.    the disk drive recited in claim 3 wherein said
compliant member is a strap connecting the top of said bearing assembly
with the top of said casting. 



5.    The disk drive recited in claim 1 wherein said actuator includes a 5
rotary coil motor. 6.    The disk drive recited in claim 1 wherein said arm
includes a fork and wherein said actuator includes a coil in said fork.
WO 96/23300
PCT/US96/00751 10 7.    The disk drive recited in claim 6 wherein said fork
includes a base 



with tines extending therefrom further comprising: a shelf extending
entirely across said base between said tines of said fork for holding said
coil. 5               8.    The disk drive recited in claim 7 wherein said
actuator arm carries said read/write heads at one extremity thereof and
said coil motor at the other extremity. 9.    The disk drive recited in
claim 8 wherein said actuator has a dog-leg between the extremities
thereof. 10.   The disk drive recited in claim 9 wherein said shelf adds
mass under 10 said coil to better balance said arm. 11.   A magnetic disk
drive in which recording media is engaged by 



read/write heads comprising: an actuator arm carrying said read/write heads
into engagement with said media; 15                      an actuator
bearing assembly around which said arm pivots; an actuator for rotating
said arm including a rotary coil motor and wherein said actuator arm
includes a fork and a coil in said fork said fork having a base and tines
extending therefrom; and a shelf in said fork for holding said coil between
said tines, said 20 shelf extending entirely across said base between said
tines of said fork. 12.   The disk drive recited in claim 11 wherein said
actuator arm carries 



said read/write heads at one extremity thereof and said coil motor is at
the other extremity.    WO 96/3300
PCT/US96/00751 11 13.   The disk drive recited in claim 12 wherein said
actuator has a dog- leg between the extremities thereof. 14.   The disc
drive recited in claim 13 wherein said shelf adds mass 



5 under said coil to better balance said arm.    WO 96/23300
PCT/US96/00751 12 STATEMENT UNDER ARTICLE 19 The amendments of claims 1, 3,
6 and 12 are made in order to bring the application in compliance with
changes made in the U.S. application. The amendments do not go beyond the
disclosure of the International Application as filed since full support for



these claims can be found in the description, as well as in the originally
filed claims.    






