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HEAD LOADING MECHANISM FOR A DISK DRIVE
BACKGROUND    Field of the Invention              The present invention
relates to a disk drive of  5 the type that receives a removable disk
cartridge and    employs an actuator for moving a read/write head over the
recording surface of a disk. More particularly, the present    invention
relates to a head loading mechanism for loading    the read/write head onto
the surface of the disk and for 10 unloading the read/write head from the
disk.     Description of the Prior Art              Removable disk
cartridges for storing digital    electronic information typically comprise
an outer casing or    shell that houses a rotatable recording medium, or
disk, 15 upon which electronic information can be stored. The    cartridge
shell often comprises upper and lower halves that    are joined together to
house the disk. The disk is mounted    on a hub that rotates freely within
the cartridge. When the    cartridge is inserted into a disk drive, a
spindle motor in 20 the drive engages with the disk hub in order to rotate
the    disk within the cartridge. The outer shell of the cartridge
typically has some form of opening near its forward edge to    provide the
recording heads of the drive with access to the    recording surfaces of
the disk. A shutter or door mechanism 25 is often provided to cover the
opening when the cartridge is    not in use to prevent dust or other
contaminants from    entering the cartridge and settling on the recording
surface    of the disk. Some cartridges contain multiple disks    attached
in stacked relation to a common hub.           WO 96/36045
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drives for use with such removable disk     cartridges typically employ
either a linear actuator     mechanism or a radial arm actuator mechanism
for positioning     the read/write head(s) of the disk drive on the
recording  5 surface(s) of the disk.  Because the disk cartridges are
designed to be removable from the drive, the linear or     radial arm
actuators must be able to move off, and away     from, the recording disk
to a retracted position in order to     prevent damage to the head(s) when
a cartridge is inserted 10 and removed from the disk drive.
Many removable cartridge disk drives employ a pair     of opposing
read/write heads for recording and reproducing     information on both
sides of the disk within a removable     cartridge. Typically, the opposing
heads are disposed on 15 flexible suspension arms at the distal end of the
actuator     arm that allow the heads to fly closely over the respective
surfaces of the rotating disk. The opposing heads must be     spread apart
as they approach the edge of the disk during a     head loading operation
in order to avoid collision with the 20 edge of the disk. Similarly, when
the heads are unloaded     from the disk, they must again be spread apart
to avoid     collision with the edge of disk and each other.              A
mechanism for controlling the loading and    unloading of heads in
connection with a linear actuator 25 mechanism is disclosed in commonly
assigned, co-pending    patent application Serial No. 08/324,895, filed
October 18,    1994, entitled "Read Load/Unload and Cleaning in a Data
Storage Device". As disclosed therein, wings are attached    to the heads
that act as lifters to control the vertical 30 position of the heads. The
wings are in close proximity to    the heads to fully ensure that the
motion of the wing is the    motion of the heads. The wings ride on opposed
ramps    fixedly disposed in the drive as the carriage of the linear
actuator moves toward and away from the disk. As the heads 35 move toward
the disk, first opposed ramps separate the heads    so that the heads can
pass on both sides of the disk.    Further travel of the actuator causes
the wings to ride down          WO 96/36041
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ramps which bring the heads together onto the     disk in a controlled
manner. As the linear actuator is     withdrawn away from the disk, the
wings ride up the second     opposed ramps to again separate the heads.
Further  5 retraction of the linear actuator moves the heads away from
the disk and down the first opposed ramps. This brings the     heads
together onto a cleaning medium well out of the way of     the disk
cartridge. In this retracted position, disk     cartridges can be inserted
and removed from the disk drive 10 without harming the read/write heads.
U.S. Patent No. 4,965,685 (Thompson et al.)     discloses a head loading
mechanism for use with a radial arm     voice coil actuator. The radial arm
actuator comprises a     bifurcated actuator arm that has upper and lower
suspension 15 arms mounted at its distal end. Magnetic heads are mounted
on the ends of the respective suspension arms. The actuator     arm is
pivotally mounted to the drive chassis via a spindle     assembly and
pivots about the axis of the spindle assembly     in order to move the
magnetic heads along an approximate 20 radius of the disk. The actual
motion is, of course,     arcuate. A voice coil motor controls the motion
of the     actuator arm.              The head loading mechanism of
Thompson et al.     comprises a base plate that has two stops and a pivot
axis. 25 An elongate head load arm is pivotally mounted at one end to
the pivot axis of the base plate. A rotary spring attached    to the head
load arm at the pivot axis urges the arm toward    the cartridge insertion
opening in the drive. Ramped prongs    are formed at the distal end of the
head load arm. 30           When the disk drive is not in use, the actuator
arm is in a retracted position. In this position, the    suspension arms
are separated by, and rest upon, the ramped    prongs of the head load
arms. When a disk cartridge is    inserted into the disk drive, the
actuator arm is released 35 from its retracted position and begins to move
toward the    disk cartridge. The action of the rotary spring causes the
head load arm to move with, or follow, the actuator arm.          WO
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suspension arms at the end of the actuator arm remain     separated by the
ramped prongs of the head load arm.               When the suspension arms
reach the edge of the  5 disk, and the magnetic heads begin to move over
the     respective surfaces of the disk, the head load arm contacts     one
of the stops on the base plate and stops moving. The     actuator arm,
however, continues to move onto the disk. As     a result of the continued
movement of the actuator arm, the 10 suspension arms at the end of the
actuator arm slide down     the now stationary ramped prongs of the head
load arm, and     the magnetic heads are therefore loaded onto the disk.
Because the disk is spinning rapidly, the magnetic heads     will fly
closely over the respective surfaces of the disk. 15           When the
disk cartridge is to be removed from the     disk drive, the actuator arm
begins to move back to its     retracted position. As the magnetic heads
approach the edge     of the disk, the suspension arms engage and move back
up the     ramped prongs causing the suspension arms to separate and 20
therefore to lift the magnetic heads away from the     respective surfaces
of the disk. When the suspension arms     reach the top of the ramped
prongs, the actuator arm begins     to push the head load arm back to the
retracted position.              Unfortunately, the head loading mechanism
of 25 Thompson et al. suffers from a number of disadvantages.    First, the
mechanism is relatively complex and consists of a    number of separate
components, i.e., the head load arm, the    base plate with its pivot axis
and the rotary spring. These    components must be assembled during
manufacture of the disk 30 drive. This increases the cost of the drive and
slows    production. Secondly, there will be a certain amount of    play in
the head load arm resulting from the tolerances of,    and clearances
between, the pivot axis and the cylindrical    bore of the head load arm.
This play can increase over time 35 as the cylindrical bore of the head
load arm wears on the    pivot axis during rotation. Excessive play in the
head load            WO 96/36045
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of    the magnetic heads.              As the foregoing illustrates, there
is a need for    an improved head loading mechanism for use with either 5
radial arm actuators or linear actuators that overcomes the
disadvantages of the head loading mechanism of Thompson et    al. and
improves upon other prior art head loading    mechanisms. The present
invention satisfies this need.                        SUMMARY OF THE
INVENTION 10           The present invention is directed to a head
loading mechanism for a removable cartridge disk drive. The    head loading
mechanism of the present invention comprises a    support base fixedly
mounted in the drive, and a moveable    member movably attached to the
support base via a pair of 15 elongate flexures. The moveable member has a
ramped surface    adapted to engage a suspension arm at the distal end of
an    actuator. A read/write head is mounted on the suspension    arm. The
moveable member moves upon the flexures in tandem    with the actuator arm
as it moves toward and away from the 20 edge of a disk inserted in the
drive. The moveable member    carries the suspension arm of the actuator to
the edge of    the disk, at which point the suspension arm can ride up and
down the ramped surface of the moveable member in order to    load the
read/write head onto the surface of the disk and 25 then subsequently to
unload the read/write head from the    disk.               Each of the
flexures is joined at one end to the    moveable member and, at the other
end, to the support base.    The flexures. are preferably spaced apart and
extend 30 substantially parallel to each other. In a preferred
embodiment, each flexure comprises a substantially thin,     elongate
planar member, and the planar surface of each     flexure lies
substantially perpendicular to the direction of     movement of the distal
end of the actuator arm. As a 35 result, the flexures are compliant in the
direction of     movement of the actuator arm, allowing the moveable member
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are stiff and positionally stable in the direction    perpendicular to the
direction of movement of the actuator    arm. The flexures impart a complex
translational motion to  5 the moveable member that closely approximates a
linear    motion.              Preferably, the flexures are metallic, and
the    support base and moveable member are formed of plastic. In    the
present embodiment, the metallic flexures are insert 10 molded with the
support base and moveable member to form a    single, integral part.
The moveable member has a detent positioned    adjacent the ramped surface
for temporarily capturing the    suspension arm of the actuator and holding
it in place on 15 the moveable member as the moveable member and actuator
arm    move in tandem toward, and away from, the edge of the disk.    The
head loading mechanism of the present invention may    further comprise
means for stopping the movement of the    moveable member toward the edge
of the disk at a 20 predetermined position proximate the disk so that the
suspension arm of the actuator can move off the ramped    surface of the
moveable member as the actuator arm continues    to move toward the disk,
thereby loading the read/write head    onto the surface of the disk.
Preferably, the head loading 25 mechanism further comprises means for
adjusting a vertical    position of the moveable member, and hence, the
ramped    surface thereof.              In a preferred embodiment, the
actuator has at    least one pair of opposing suspension arms at its distal
end 30 that each carry a read/write head for reading and recording
information on opposite sides of the disk. The moveable    member has a
corresponding pair of ramped surfaces for    receiving the respective
suspension arms in order load and    unload the read/write heads onto the
respective surfaces of 35 the disk. The moveable member can be adapted to
accommodate    any number of pairs of opposing read/write heads.
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present invention will become evident hereinafter.
BRIEF DESCRIPTION OF THE DRAWINGS               The foregoing summary, as
well as the following  5 detailed description of the preferred embodiment,
is better     understood when read in conjunction with the appended
drawings.  For the purpose of illustrating the invention,     there is
shown in the drawings an embodiment that is     presently preferred, it
being understood, however, that the 10 invention is not limited to the
specific methods and     instrumentalities disclosed. In the drawings:
Figure 1A is a perspective view of a head loading    mechanism in
accordance with a preferred embodiment of the    present invention; 15
Figure 1B is a top view of the head loading    mechanism of Figure 1A;
Figure 1C is a side view of the head loading    mechanism of Figure 1A;
Figure 2 is a cut-away top view of a disk drive 20 illustrating the
positioning of the head loading mechanism    of Figures 1A-C in relation to
a radial arm voice coil    actuator;              Figure 3 is a side view
of the distal end of the    radial arm voice coil actuator of Figure 2; 25
Figure 4 is an end view of a portion of the head    loading mechanism of
Figures 1A-C; and,              Figures 5A-C illustrate the operation of
the head    loading mechanism of the present invention.            DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENT 30           Referring to the
drawings wherein like numerals    indicate like elements throughout, there
is shown in Figures    1A-C a preferred embodiment of a head loading
mechanism 10    for use in a removable cartridge disk drive of the type
that    employs a moveable actuator to position one or more magnetic 35
heads over successive tracks of one or more recording disks.          WO
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mechanism 10 is adapted for use with a radial arm actuator.    It is
understood, however, that the present invention is by    no means limited
thereto.  For example, the head loading  5 mechanism 10 of the present
invention can be used with a    linear actuator, if desired.
According to the present invention, the head    loading mechanism 10
comprises a stationary support base 32    that is fixedly mounted in the
disk drive (not shown), and a 10 moveable member 12 movably attached to the
support base 32    via a pair of elongate flexures 28, 30. In the present
embodiment, the head loading mechanism 10 is adapted for use    in a disk
drive that accepts removable disk cartridges    having two storage disks
fixed to a single hub in stacked 15 relation, however, the present
invention is by no means    limited thereto.              As best shown in
Figures 1B and 1C, the support    base 32 has a bridge 26 with a mounting
hole 34 extending    therethrough for mounting the support base 32 to a
plate 40 20 within the disk drive. As shown in Figure 1C, in the
preferred embodiment, the support base 32 is mounted on the    plate 40
with a screw 35 that is inserted through the    mounting hole 34 and
engages a threaded hole 37 in the plate    40. Two dowels, e.g., 36, on the
bottom surface of the 25 support base 32 engage mating apertures, e.g., 18,
in the    plate 40 in order to locate the support base 32 and to    prevent
it from moving. As described hereinafter, the    bridge 26 imparts an
adjustability feature to the head    loading mechanism. 30           The
moveable member 12 comprises a generally L-    shaped member 11 having
first and second head load arms 14,    16 formed at the distal end thereof.
Each of the head load    arms has a respective pair of ramped surfaces
adapted to    engage a respective pair of opposing suspension arms of a 35
radial arm voice coil actuator, as described hereinafter.              As
further shown, the moveable member 12 has an    engagement surface 22 that
engages with a corresponding          WO 96/36045
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on the radial arm voice coil actuator in     order to push the moveable
member 12 back toward a retracted     position against the inherent spring
force of the flexures     28, 30. A positioning stop boss 24 is formed on
the  5 moveable member 12. A corresponding stop (not shown)     positioned
within the disk drive engages the positioning     stop boss 24 in order to
limit the travel of the moveable     member 12.               Figure 2 is a
cut-away top view of a disk drive 10 illustrating the position of the head
loading mechanism 10     of the present invention in relation to a radial
arm voice     coil actuator 41 of the disk drive. The radial arm voice
coil actuator 41 comprises an actuator arm 42 that is     pivotally mounted
to a rigid plate 40 within the disk drive 15 via pivot axis 44. A voice
coil motor 46 controls the     rotary motion of the actuator arm 42. As
described     hereinafter in greater detail, first and second pairs of
suspension arms 52, 54 are mounted at the distal end of the     actuator
arm 42. Each pair of suspension arms 52, 54 20 carries a respective pair of
magnetic read/write heads 56,     58. As the actuator arm 42 pivots about
its axis 44, the     respective pairs of read/write heads 56, 58 move in
the     direction indicated by arrow 27.              A head park lever 48
pivotally mounted to the 25 plate 40 prevents movement of the actuator arm
42 when the    actuator arm 42 is in a retracted, or "parked" position. In
particular, a projection 48a on the head park lever 48    swings into
abutment with a mating projection 50 on the    actuator arm 42 to prevent
counter-clockwise rotation of the 30 actuator arm 42. The head park lever
48 locks the actuator    arm 42 in place when the disk drive is not being
used, i.e.,    when a disk cartridge is not present in the drive. When a
disk cartridge is inserted into the drive, however, the head    park lever
48 swings away from the projection 50 on the 35 actuator arm 42, i.e., to
the position shown in Figure 2,    thereby releasing the actuator arm 42.
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the flexures 28, 30 is joined at one end to the moveable     member 12 and,
at the other end, to the support base 32.     The flexures 28, 30 are
spaced apart and extend  5 substantially parallel to each other. Each
flexure 28, 30     comprises a substantially thin, elongate planar member.
The     planar surface of each flexure 28, 30 lies substantially
perpendicular to the direction of movement of the distal end     of the
actuator arm 42, i.e., the direction indicated by 10 arrow 27. As a result,
the flexures are compliant in the     direction of movement of the actuator
arm 42, allowing the     moveable member 12 to move back and forth on the
flexures in     that direction, but are stiff and positionally stable in
the     direction perpendicular to the direction of movement of the 15
actuator arm, i.e., the z-axis.               In the preferred embodiment,
the flexures 28, 30     are metallic, e.g., stainless steel, and the
support base 32     and moveable member 12 are formed of a plastic, such as
polyphenylene sulphide with a glass fill (30%), or 20 polycarbonate with an
aramid fiber fill (10%). Preferably,     the metallic flexures 28, 30 are
insert molded with the     plastic support base 32 and moveable member 12
to form a.     single, integral part. This eliminates play between the
moveable member 12 and support base 32. In the present 25 embodiment, the
flexures are approximately 0.003 inches    thick and have a width of
approximately 6.0 millimeters.    The length of each flexure extending
between the support    base 32 and moveable member 12 is approximately 18.0
millimeters. Approximately 2.0 millimeters of each end of 30 each flexure
is embedded in the plastic of the respective    moveable member 12 or
support base 32 during the insertion    molding process.              An
engagement surface 60 at the distal end of the    actuator arm 42 engages
with the engagement surface 20 of 35 the moveable member during clock-wise
rotation of the    actuator arm 42 in order to push the moveable member 12
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force of the flexures 28, 30.               Figure 3 is a side view of the
distal end of the     radial arm voice coil actuator 41 of Figure 2 showing
5 further details of the first and second pairs of suspension     arms 52,
54 and corresponding pairs of opposing read/write     heads 56, 58. As
shown, a first pair of suspension arms     52a, 52b are mounted at the
distal end of the actuator arm     42. A corresponding pair of read/write
heads 56a, 56b are 10 mounted on the respective suspension arms 52a, 52b in
opposing relation. The suspension arms 52a, 52b are biased     toward each
other. Similarly, a second pair of suspension     arms 54a, 54b are mounted
at the distal end of the actuator     arm 42. A corresponding pair of
read/write heads 58a, 58b 15 are mounted on the respective suspension arms
54a, 54b also     in opposing relation. Like the first pair of suspension
arms 52, the second pair of suspension arms 54a, 54b are     mounted such
that they are biased toward each other.               The first pair of
suspension arms 52a-b are 20 designed to carry the opposing read/write
heads 56a-b over     the respective surfaces of a first disk 62 mounted on
a     rotating hub 66 within a removable disk cartridge. The     second
pair of suspension arms 54a-b carry the opposing     read/write heads 58a-b
over the respective surfaces of a 25 second disk 64 mounted on the rotating
hub 66.              Figure 4 is an end view of the L-shaped member 11
of the moveable member 12 showing further details of the    first and
second head load arms 14, 16. As shown, each head    load arm 14, 16 has a
respective pair of ramped surfaces 30 14a, 14b, 16a, 16b formed at its
distal end. The ramped    surface 14a of the first head load arm 14 is
adapted to    engage suspension arm 52a of the radial arm actuator 41,
while the other ramped surface 14b is adapted to engage    suspension arm
52b. Similarly, the ramped surface 16a of 35 the second head load arm 16 is
adapted to engage suspension    arm 54a of the actuator arm 42, while the
other ramped          WO 96/36045
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adapted to engage the other suspension arm     54b.               As
described hereinafter in greater detail, during     a head unloading
operation, the actuator arm 42 rotates  5 clockwise (in Figure 2) so that
respective pairs of     suspension arms 52a-b, 54a-b move toward the outer
radius of     their respective disks 62, 64. As the suspension arms 52a-
b, 54a-b begin to move off the edge of the disk, they engage     the
respective ramped surfaces 14a-b, 16a-b of the first and 10 second head
load arms 14, 16. As the suspension arms 52a-b,     54a-b continue to move
up the respective ramped surfaces     14a-b, 16a-b, the opposing suspension
arms 52a-b, 54a-b of     each pair 52, 54 are spread apart causing the
respective     read/write heads 56a-b, 58a-b to move vertically away from
15 the respective surfaces of the first and second disks 62,     64. Once
each suspension arm 52a, 52b, 54a, 54b reaches the     top of its
respective ramped surface 14a, 14b, 16a, 16b, it     will slide across a
substantially flat portion of the     respective head load arm 14, 16 and
will then slide down 20 respective surfaces 14c, 14d, 16c, 16d into
respective     detents 15a, 15b, 17a, 17b formed on each head load arm 14,
16. The detents 15a, 15b, 17a, 17b temporarily capture the     respective
suspension arms 52a, 52b, 54a, 54b and hold the     suspension arms in
place on the moveable member 12. 25           Vertical positioning of the
upper and lower head     load arms 14, 16 relative to the suspension arms
52a-b, 54a-     b and disk edges is critical. According to an important
feature of the head loading mechanism of the present     invention, as best
illustrated in Figure 1C, the vertical, 30 or z-axis, positioning of the
head load arms 14, 16 is    adjustable. Specifically, the vertical position
of the head    load arms can be adjusted by loosening or tightening the
mounting screw 35. As the mounting screw is tightened, the    bridge 26 on
the support base flexes, causing the moveable 35 member 12 to pivot
vertically with respect to the support    base 32 as indicated by arrow 39.
Loosening the mounting    screw 35 moves the moveable member 12 in the
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vertical, or z-axis, positioning of the head load arms 14,     16 can be
adjusted to ensure proper critical spacing between     the head load arms
14, 16, the suspension arms 52a-b, 54a-b  5 and the edges of the disks 62,
64.               Figures 5A-5C illustrate the operation of the head
loading mechanism 10 of the present invention. For     convenience of
illustration only, the head park lever 48 of     Fig. 2 is not shown in
Figures 5A-5C. Figure 5A illustrates 10 a retracted position of the radial
arm actuator 41 and     moveable member 12 when the disk drive is not in
use, i.e.,     no cartridge is inserted in the drive. The actuator arm 42
is pushed back into this retracted position by the head park     lever 48
(Fig. 2) during cartridge ejection. The actuator 15 arm 42, in turn, pushes
the moveable member 12 into this     position, against the inherent spring
forces of the flexures     28, 30. Each pair of suspension arms 52a-b,
54a-b rests in     the respective detents 1Sa-b, 17a-b of the first and
second     head load arms 14, 16 of the moveable member 12. The head 20
park lever 48 locks the actuator arm 42 in this retracted    position until
it is again necessary to load the respective    pairs of heads 56a-b, 58a-b
onto the disks 62, 64 of a disk    cartridge inserted in the disk drive.
Referring now to Figure 5B, when a disk cartridge 25 (not shown) is fully
inserted in the disk drive, and the     first and second disks 62, 64
within the cartridge have     reached their operating positions, the head
park lever 48     (Fig. 2) will disengage from the actuator arm 42 allowing
the actuator arm 42 to rotate counter-clockwise toward the 30 edges of the
disks 62, 64. As the suspension arms 52a-b,    54a-b move toward the edges
of the respective disks 62, 64,    the inherent spring force of the
flexures 28, 30 causes the    moveable member 12 to follow the actuator arm
42 toward the    disks. During this movement, the suspension arms 56a-b, 35
58a-b remain captured in the detents 15a-b, 17a-b on the    respective head
load arms 14, 16.          WO 96/36045
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now to Figure 5C, as the ramped surfaces    14a-b, 16a-b of the head load
arms 14, 16 move just past the    edges of the respective disks 62, 64, the
positioning boss    24 on the moveable member 12 contacts a stop 68 fixedly
5 mounted within the drive, and the moveable member 12    therefore stops
moving. The actuator arm 42, however,    continues to move. As a result,
the suspension arms 52a-b,    54a-b at the distal end of the actuator arm
42 move out of    the detents 15a-b, 17a-b on the now stationary moveable
10 member 12 and down the respective ramped surfaces 14a-b,    16a-b,
thereby loading each pair of opposing heads 56a-b,    58a-b onto the
opposite surfaces of each disk 62, 64. As    recited in the appended
claims, the positioning boss 24 and    stop 68 comprise a means for
stopping the movement of the 15 moveable member 12 toward the edge of the
disks 62, 64.              Because the disks are spinning at a relatively
high velocity, the magnetic heads 56a-b, 58a-b will fly    closely over the
respective surfaces of the disks 62, 64 as    the actuator arm 42 moves the
heads 56a-b, 58a-b from track- 20 to-track along an approximate radius of
each disk 62, 64.              When the disk cartridge is to be removed,
the head    arm 52 rotates clock-wise toward the outer radius of each
disk 62, 64, causing the suspension arms 52a-b, 54a-b to    ride back up
the respective ramped surfaces 14a-b, 16a-b and 25 into the respective
detents 15a-b, 17a-b on the respective    head load arms 14, 16.  As the
suspension arms 52a-b, 54a-b    move up the respective ramped surfaces
14a-b, 16a-b, the    magnetic heads are lifted away from the respective
surfaces    of each disk 62, 64. The flexures 28, 30 are sufficiently 30
pre-loaded to keep the moveable member 12 stationary until    the
suspension arms 52a-b, 54a-b reach their respective    detents 15a-b,
17a-b. The head park lever 48 then begins to    push the actuator arm 42
further, back toward the retracted    position. As the actuator arm 42
continues to move, the 35 engagement surface 60 on the actuator arm 42
engages the    mating surface 20 on the moveable member 12, and the
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it, back to the retracted position shown in Figure SA.               The
flexures 28, 30 of the head loading mechanism     10 provide a number of
advantages over prior art head  5 loading apparatus. The flexures 28, 30
provide the     necessary rigidity to keep the moveable member 12
stationary     as the suspension arms 52a-b, 54a-b move up the ramped
surfaces 14a-b, 16a-b of the head load arms 14, 16, but yet     are
sufficiently flexible to allow the moveable member 12 to 10 move into the
retracted position without applying too great     a force against the
movement of the actuator arm 42.     Additionally, while the flexures 28,
30 are compliant in the     translational direction of the moveable member
12, they are     stiff along their respective axes and are stiff and 15
positionally stable in the z-axis. Another advantage of the     head
loading mechanism 10 of the present invention is that     the flexures 28,
30 can be insert molded with the support     base 32 and moveable member 12
to form a single, integral     part. As a result, there is no play between
the moveable 20 member 12 and support base 32. Finally, the flexures 28, 30
impart a complex translational motion to the moveable member     12 that
approximates a linear motion.              As the foregoing illustrates,
the present     invention is directed to a head loading mechanism in which
25  the ramped surfaces of one or more head load arms move with    the
actuator arm of a radial arm actuator to facilitate    loading/unloading of
magnetic heads onto the surfaces of a    disk. It is understood that
changes may be made to the    embodiments described above without departing
from the broad 30 inventive concepts thereof. For example, while the
moveable    member 12 of the head loading mechanism 10 described herein
has first and second head load arms 14, 16 to accommodate    the dual disk
design of the radial arm actuator 41, in disk    drives that employ a
radial arm actuator having only a 35 single pair of suspension arms, the
moveable member can have    only a single head load arm with only one pair
of ramped    surfaces. Alternatively, the moveable member 12 can have
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containing more than two disks.  Accordingly, the present   invention is
not limited to the particular embodiments   disclosed, but is intended to
cover all modifications that 5 are within the spirit and scope of the
invention as defined   by the appended claims.           WO 96/36045
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IS:  1            1. A head loading mechanism for a disk drive of  2  the
type having an actuator, said actuator having at least  3 one suspension
arm with a read/write head mounted on a  4 distal end thereof, wherein said
disk drive accepts a disk  5 having a recording surface upon which
information is written  6 and read, said head loading mechanism comprising:
7            a support base fixedly mounted in said disk drive;  8 and   9
a moveable member movably attached to said support  10 base via a pair of
elongated flexures, said moveable member having a 11 ramped surface adapted
to engage the distal end of said actuator, ad said 12 moveable member being
operable to move upon said flexures in 13 a plane parallel to the plane of
the recording surface of 14 the disk.   1            2.   The head loading
mechanism recited in claim 1 2 wherein said flexures are spaced apart and
extend from said 3 support base to said moveable member substantially
parallel 4 to each other.   1            3.   The head loading mechanism
recited in claim 2 2 wherein said moveable member moves in a plane defined
by 3 said pair of flexures.   1            4.   The head loading mechanism
recited in claim 1 2 wherein each of said elongated flexures comprises a
thin, 3 planar member, the planar surface of each flexure lying 4
substantially perpendicular to the direction of movement of 5 said
actuator.   1            5.   The head loading mechanism recited in claim 1
2 wherein each of said flexures is compliant in a direction of 3 movement
of said actuator, but is rigid and positionally 4 stable in a plane
substantially perpendicular to the 5 direction of movement of said
actuator.          WO 96/36045                               PCT/US96/06261
- 19 -   7 suspension arms in order load and unload said read/write  8
heads onto the respective surfaces of said disk.    1           12.  The
head loading mechanism recited in claim 1  2 further comprising means for
adjusting a vertical position  3 of said moveable member to ensure proper
engagement of the  4 ramped surface thereof with the distal end of the
actuator.    1           13. The head loading mechanism recited in claim  2
12 wherein said actuator comprises a radial arm actuator.    1
14. A head loading mechanism for a removable  2 cartridge disk drive of the
type having an actuator with a  3 read/write head mounted on a distal end
thereof, said head  4 loading mechanism comprising:  5           a moveable
member having a ramped surface adapted  6 to engage the distal end of said
actuator;  7           a support base fixedly mounted in said drive; and  8
a pair of elongate flexures each coupled at one  9 end to said moveable
member and coupled at the other end to  10 said support base, said moveable
member being operable to 11 move upon said flexures in tandem with the
distal end of 12 said actuator.   1           15. The head loading
mechanism recited in claim 2 14 wherein said flexures are spaced apart and
extend from 3 said support base to said moveable member substantially 4
parallel to each other.   1           16.  The head loading mechanism
recited in claim 2 14 wherein each of said elongate flexures comprises a
thin, 3 planar member, the planar surface of each flexure lying 4
substantially perpendicular to the direction of movement of 5 said
actuator.   1           17.  The head loading mechanism recited in claim 2
14 wherein each of said flexures is compliant in the         WO 96/36045
PCT/US96/06261                             -19 -  7 suspension arms in
order to load and unload said read/write 8 heads onto the respective
surfaces of said disk.   1            12. The head loading mechanism
recited in claim 1 2  further comprising means for adjusting a vertical
position 3 of said moveable member to ensure proper engagement of the 4
ramped surface thereof with the distal end of the actuator.   1
13.  The head loading mechanism recited in claim 2 12 wherein said actuator
comprises a radial arm actuator.   1            14.  A head loading
mechanism for a disk drive of 2 the type having an actuator with a
read/write head mounted 3 on a distal end thereof, wherein said disk drive
accepts a 4 disk having a recording surface upon which information is 5
written and read, said head loading mechanism comprising: 6           a
moveable member adapted to engage the distal end 7 of said actuator; 8
a support base fixedly mounted in said disk drive; 9 and 10           a
pair of elongated flexures each coupled at one 11 end to said moveable
member and coupled at the other end to 12 said support base, said moveable
member being operable to 13 move upon said flexures in a plane parallel to
the plane of 14 the recording surface of the disk.   1            15.  The
head loading mechanism recited in claim 2 14 wherein said flexures are
spaced apart and extend from 3 said support base to said moveable member
substantially 4 parallel to each other.   1            16.  The head
loading mechanism recited in claim 2 14 wherein each of said enlongated
flexures comprises a thin, 3 planar member, the planar surface of each
flexure lying 4 substantially perpendicular to the direction of movement of
5 said actuator.   1            17. The head loading mechanism recited in
claim 2 14 wherein each of said flexures is compliant in the          WO
96/36045                                  PCT/US96/06261
- 17 -     WHAT IS CLAIMED IS:  1           1.  A head loading mechanism
for a removable  2 cartridge disk drive of the type having an actuator with
a  3 read/write head mounted on a distal end thereof, said head  4 loading
mechanism comprising:  5           a support base fixedly mounted in said
drive; and  6           a moveable member movably attached to said support
7 base via a pair of elongate flexures, said movable member  8 having a
ramped surface adapted to engage the distal end of  9 said actuator, and
said moveable member being operable to 10 move upon said flexures in tandem
with the distal end of 11 said actuator.   1           2.  The head loading
mechanism recited in claim 1 2 wherein said flexures are spaced apart and
extend from said 3 support base to said moveable member substantially
parallel 4 to each other.   1           3.  The head loading mechanism
recited in claim 2 2 wherein said moveable member moves in a plane defined
by 3 said pair of flexures.   1           4.  The head loading mechanism
recited in claim 1 2 wherein each of said elongate flexures comprises a
thin, 3 planar member, the planar surface of each flexure lying 4
substantially perpendicular to the direction of movement of 5 said
actuator.   1           5.  The head loading mechanism recited in claim 1 2
wherein each of said flexures is compliant in a direction of 3 movement of
said actuator, but is rigid and positionally 4 stable in a plane
substantially perpendicular to the 5 direction of movement of said
actuator.   1           6.  The head loading mechanism recited in claim 1 2
wherein the flexures are metallic, and wherein the moveable 3 member and
support base are formed of plastic.                                       -
21 -   7 movably mounted within said disk drive for movement toward  8 and
away from an edge of said disk;  9           a support base fixedly mounted
in said disk drive; 10 and 11            a moveable member movably attached
to said support 12 base via a pair of elongated flexures, said moveable
member 13 adapted to engage the suspension arm of said actuator, said 14
moveable member moving upon said flexures in a plane 15 parallel to the
plane of the recording surface of the disk.   1            24.  The disk
drive apparatus recited in claim 23 2 wherein said flexures are spaced
apart and extend from said 3 support base to said moveable member
substantially parallel 4 to each other.   1            25.  The disk drive
apparatus recited in claim 23 2 wherein said moveable member moves in a
plane defined by 3 said pair of flexures.   1            26.  The disk
drive apparatus recited in claim 23 2 wherein each of said elongated
flexures comprises a thin, 3 planar member, the planar surface of each
flexure lying 4 substantially perpendicular to the direction of movement of
5 said actuator.   1            27.  The disk drive apparatus recited in
claim 23 2 wherein each of said pair of flexures is compliant in a 3
direction of movement of said actuator, but is rigid and 4 positionally
stable in a plane substantially perpendicular 5 to the direction of
movement of said actuator.   1            28. The disk drive apparatus
recited in claim 23 2 further comprising means for adjusting a vertical
position 3 of said moveable member to ensure proper engagement of the 4
ramped surface thereof with the suspension arm of the 5 actuator.
- 22 -  1            29.  The disk drive apparatus recited in claim 23 2
wherein the flexures are metallic, and wherein the moveable 3 member and
support base are formed of plastic.   1            30.  The disk drive
apparatus recited in claim 29 2 wherein the metallic flexures are insert
molded with the 3 moveable member and support base to form a single,
integral 4 part.   1           31.  The disk drive apparatus recited in
claim 23, 2 wherein said moveable member has a detent positioned 3 adjacent
the ramped surface for temporarily capturing the 4 suspension arm of the
actuator and holding the suspension 5 arm in place on the moveable member
as the moveable member 6 and suspension arm move in tandem toward, and away
from, the 7 edge of the disk.   1            32.  The disk drive apparatus
recited in claim 23, 2 further comprising means for stopping the movement
of said 3 moveable member toward the edge of said disk at a 4 predetermined
position proximate said disk so that the 5 suspension arm of the actuator
can move off the ramped 6 surface of the moveable member as the actuator
continues to 7 move toward said disk, thereby loading said read/write head
8 onto a surface of said disk.   1           33.  The disk drive apparatus
recited in claim 23 2 wherein said actuator has a pair of opposing
suspension arms 3 at its distal end that each carry a read/write head for 4
reading and recording information on opposite sides of said S disk, and
wherein said moveable member has a corresponding 6 pair of ramped surfaces
for receiving the respective 7 suspension arms in order to load and unload
said read/write 8 heads onto the respective surfaces of said disk.   1
34. The disk drive apparatus recited in claim 23 2 wherein said actuator
comprises a radial arm actuator.
-22/1-  1            35.  The head loading mechanism recited in claim 1 2
wherein said moveable member has a ramped surface that 3 engages the
suspension arm of said actuator.   1            36.  The head loading
mechanism recited in claim 2  14 wherein said moveable member has a ramped
surface- that 3 engages the suspension arm of said actuator.   1
37.  The disk drive apparatus recited in claim 23 wherein 2 said moveable
member has a ramped surface that engages the 3 suspension arm of said
actuator.    


