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a'beriaSGSingapore 2 1 OCT 2003 WO 00/63892 PCT/US00/10703 INERTIAL LATCH
FOR MOBILE DISC DRIVE Field of the Invention 5 This application relates to
magnetic disc drives and more particularly to a  latch mechanism for
restraining the actuator arm when subjected to shock loads in  a
de-energized state. Background of the Invention 10 Disc drives are data
storage devices that store digital data in magnetic form  on a rotating
storage medium on a disc. Modem disc drives comprise one or  more rigid
discs that are coated with a magnetizable medium and mounted on the  hub
of a spindle motor for rotation at a constant high speed. Information is
stored  on the discs in a plurality of concentric circular tracks
typically by an array of 15 transducers ("heads") mounted to a radial
actuator for movement of the heads  relative to the discs. Each of the
concentric tracks is generally divided into a  plurality of separately
addressable data sectors. The read/write transducer, e.g. a
magnetoresistive read/write head, is used to transfer data between a
desired track  and an external environment. During a write operation, data
is written onto the 20 disc track and during a read operation the head
senses the data previously written  on the disc track and transfers the
information to the external environment.  Critical to both of these
operations is the accurate locating of the head over the  center of the
desired track. The heads are mounted via flexures at the ends of a
plurality of actuator  25 arms that project radially outward from the
actuator body. The actuator body  pivots about a shaft mounted to the disc
drive housing at a position closely  adjacent the outer extreme of the
discs. The pivot shaft is parallel with the axis of  rotation of the
spindle motor and the discs, so that the heads move in a plane  parallel
with the surfaces of the discs. 30 Typically, such radial actuators employ
a voice coil motor to position the  heads with respect to the disc
surfaces. The actuator voice coil motor includes a  



coil mounted on the side of the actuator body opposite the head arms so as
to be I 2 1 OCT 2003 WO 00/63892 PCT/US00/10703 immersed in the magnetic
field of a magnetic circuit comprising one or more  permanent magnets and
magnetically permeable pole pieces. When controlled  direct current (DC)
is passed through the coil, an electromagnetic field is set up  which
interacts with the magnetic field of the magnetic circuit to cause the
coil. to 5 move in accordance with the well-known Lorentz relationship. As
the coil moves,  the actuator body pivots about the pivot shaft and the
heads move across the disc  surfaces. The actuator thus allows the head to
move back and forth in an arcuate  fashion between an inner radius and an
outer radius of the discs. The actuator arm is driven by a control signal
fed to the voice coil motor  10 (VCM) at the rear end of the actuator arm.
A servo system is used to sense the  position of the actuator and control
the movement of the head above the disc using  servo signals read from a
disc surface in the disc drive. The servo system relies  on servo
information stored on the disc. The signals from this information
generally indicate the present position of the head with respect to the
disc, i.e., the 15 current track position. The servo system uses the
sensed information to maintain  head position or determine how to
optimally move the head to a new position  centered above a desired track.
The servo system then delivers a control signal to  the VCM to rotate the
actuator to position the head over a desired new track or  maintain the
position over the desired current track. 20 In laptop computers, the disc
drive must be extremely robust and capable  of withstanding shocks and
inertial loads due to constant, and often rough, user  handling. For this
reason, the actuator is typically "parked" with the heads  located
outboard of the discs and resting on a ramp which protects the heads and
discs from adverse loadings. Also, the use of super smooth disc media does
not 25 permit the heads to be parked on the discs when the discs ar not
rotating. The  actuator is typically held in this position with the heads
parked by a magnetic latch  engaging the VCM molding. However, in mobile
applications, such as laptops,  due to power and design constraints, the
magnetic latch may not be sufficient to  



positively retain the actuator in the desired position if the drive or
entire computer 30 is severely jostled or dropped. Thus it is desirable to
provide a latch mechanism  which can prevent unwanted actuator arm
rotation in these events but which can fit  within the cramped confines of
a small disc drive housing. 2 1 OCT 2003 WO 00/63892 PCT/US00/10703
Summary of the Invention Against this backdrop the present invention has
been developed. The  present invention is an inertial latching apparatus
for disc drives and in particular  5 small mobile computer drives, that
automatically engages the actuator arm to prevent rotation from a parked
or latched position due to external shock loads  when the drive is
de-energized and the actuator arm is in a parked position. In  particular,
the inertial latch of the invention is designed to engage the actuator arm
primarily when the disc drive is subjected to a rotary shock load about an
axis 10 parallel to the actuator axis and could also be designed to be
sensitive to linear  shock loads. The latch engages regardless of the
rotational direction of force  applied to the drive, but only engages when
the drive is subjected to an external  inertial or shock load on the drive
housing. These and various other features as well as advantages which
characterize  15 the present invention will be apparent from a reading of
the following detailed  description of two exemplary embodiments and a
review of the associated  drawings. Brief Description of the Drawings 20
FIG. 1 is a plan view of a disc drive in accordance with a first preferred
embodiment of the invention. FIG. 2 is an enlarged partial plan view of
the disc drive shown in FIG. 1  showing the orientation of a latch
apparatus in accordance the first embodiment of  the present invention
when the drive is stationary. 25 FIG. 3 is an enlarged partial plan view
as in FIG. 2 showing the  orientation of the latch apparatus in accordance
with the first embodiment of the  present invention under a shock load
applied in one direction. FIG. 4 is an enlarged partial plan view as in
FIG. 2 showing the  



orientation of the latch apparatus in accordance with the first embodiment
of the  30 present invention under a shock load applied in an opposite
direction to that shown  in FIG. 3. 3 2 1 OCT 2003 WO 00/63892
PCT/US00/10703 FIG. 5 is a separate plan view of the inertial driver
member of the latch  apparatus in accordance with the first embodiment of
the present invention. FIG. 6 is a separate perspective view of the latch
member and spring bar of  the latch apparatus in accordance with the first
embodiment of the present 5 invention. FIG. 7 is an upside down
perspective view of the latch member shown in  FIG. 6. FIG. 8 is a plan
view of a disc drive with the discs and spin motor  removed showing an
inertial latch apparatus in accordance with a second preferred  10
embodiment of the present invention installed along the inner left side of
the  baseplate of the drive. FIG. 9 is an exploded perspective view of the
second embodiment of the  inertial latch apparatus in accordance with the
present invention prior to  installation in the disc drive. 15 FIG. 10 is
an assembled perspective view of the second embodiment shown  in Fig. 9
shown in operative relation to the actuator coil overmold which is
engaged by the latch apparatus when inertially loaded. FIG. 11 is a
simplified end perspective view of the inertial latch apparatus  of the
second embodiment shown in FIG. 10 illustrating that inertial movement of
20 the beam end either clockwise or counterclockwise about its vertical
axis results in  counterclockwise rotation of the latch member about its
horizontal axis into engagement with the actuator coil overmold. Detailed
Description 25 A mobile disc drive 100 having an inertial latch apparatus
constructed in  accordance with a first preferred embodiment of the
present invention is shown in  FIG. 1. The disc drive 100 includes a
baseplate 102 to which various components  



of the disc drive 100 are mounted. A top cover (not shown) cooperates with
the  baseplate 102 to form an internal, sealed environment for the disc
drive in a 30 conventional manner. The major internal components include a
spindle motor 106  which rotates one or more discs 108 at a constant high
speed. Information is  written to and read from tracks on the discs 108
through the use of an actuator 4 2 1 OCT 2003 WO 00/63892 PCTIUS00/10703
assembly 110, positioned adjacent the discs 108. The actuator assembly 110
includes one or more actuator arms 114 which extend towards the discs 108
and  which rotate together about a bearing shaft assembly 112, with one or
more  flexures 116 extending from each of the actuator arms 114. Mounted
at the distal 5 end of each of the flexures 116 is a head 118 which
includes an air bearing slider  enabling the head 118 to fly in close
proximity above the corresponding surface of  the associated disc 108. The
spindle motor 106 is typically de-energized when the disc drive 100 is
not in use for extended periods of time. The actuator arms 114 are rotated
10 clockwise from the position shown in dashed lines in FIG. 1 to move the
heads  118 over and onto a ramp 120 to park positions off of the discs 108
when the  spindle motor 106 is de-energized. The heads 118 are maintained
on the ramp 120  in the park position through the use of an actuator latch
arrangement, which  prevents inadvertent rotation of the actuator arms 114
when the heads are parked. 15 This latch arrangement is typically a
magnetic latch which magnetically holds the  actuator against a stop 122.
The radial position of the heads 118 during drive operation is controlled
through the use of a voice coil motor (VCM) 124, part of the actuator
assembly  110, which typically includes a coil 126 (shown in FIG. 2)
attached to the actuator 20 arm 114, as well as one or more stationary
permanent magnets 128 which  establish a magnetic field in which the coil
126 is immersed. The controlled  application of current to the coil 126 ,
positioned in this magnetic field, causes  magnetic interaction between
the permanent magnets 128 and the coil 126 so that  the coil 126 moves in
accordance with the well known Lorentz relationship. As 



25 the coil 126 moves, the actuator arms 114 rotate via the bearing shaft
assembly  112 and the heads 118 are caused to move across the surfaces of
the discs 108.  A flex assembly 130 provides the requisite electrical
connection paths for the actuator assembly 110 while allowing pivotal
movement of the actuator arms  114 during operation. The flex assembly
includes a printed circuit board 132 30 fastened to the actuator to which
head wires (not shown) are connected; the head  wires being routed along
the actuator arms 114 and the flexures 116 to the heads  118. The printed
circuit board 132 typically includes circuitry for controlling the 5 1 1
OCT 2003 WO 00/63892 PCTIUSOO/10703 write currents applied to the heads
118 during a write operation and for amplifying  read signals generated by
the heads 118 during a read operation. The flex  assembly terminates at a
flex bracket 134 for communication through the baseplate  102 to a disc
drive printed circuit board (not shown) mounted to the bottom side of  5
the disc drive 100-. An inertial latch apparatus 200 in accordance with a
first embodiment of  the present invention is positioned alongside and
between the actuator assembly  110 and the left end wall of the baseplate
102. The inertial latch apparatus 200  includes a latch member 202, an
inertial beam 204, and a spring member 206, as 10 is best shown in the
enlarged partial plan views of FIGS. 2 through 4. Basically,  the inertial
latch 200 reacts to an environmental disturbance, e.g. an external  shock
load applied to the drive or the computer housing the drive,
automatically.  The latch member 202 is mounted for horizontal rotation
about a vertical fixed  pivot pin 208 which is preferably press fit or
otherwise affixed to the baseplate 15 102 adjacent the actuator coil
overmold 210. The beam 204, shown separately in  Fig. 5, is an elongated
strip of metal with a pivot hole 212 spaced from one end  and a guide
aperture 214 at the opposite end. The end of the beam 204 adjacent  the
guide aperture forms an engagement tab 215. The beam 204 is rotatably
mounted on a stationary vertical beam pivot pin 216 also press fit or
otherwise 20 secured into the baseplate 102 along the left end wall of the
baseplate 102. The  guide aperture 214 fits loosely over the latch pivot
pin 208 under the latch member  



202. As can best be seen from FIGS. 6 and 7, the latch member 202 is an
elongated body having a generally cylindrical central portion 220, an
elongated 25 latch portion 222, and a spring support portion 224 extending
from the central  portion 220 in a direction opposite to that of the latch
portion 222. The central  portion 220 has an axial bore 226 extending
substantially all the way through the  cylindrical central portion along
its axis. This bore receives the pin 208 which  rotatably supports the
latch member 202. The latch portion is a generally flat 30 body having a
rectangular vertical cross section which extends from the central  portion
orthogonal to the axis of the bore 226 and has a latch tip 228 at its
distal  end for engaging a corresponding notch 230 in the coil overmold
210. This latch 6 2 1 OCT 2003 WO 00/63892 PCT/US00/10703 portion 222 also
has a cylindrical peg 232 spaced from the bore 226 extending  downward
from the underside of the latch portion 222 in a direction parallel to the
axis of the bore 226. Similarly, the spring support portion 224 extends
from the central portion  5 220 in a direction opposite to that of the
latch portion 222. The support portion  224 also has a downwardly
extending peg 234 extending parallel to and spaced  from the central bore
226. The support portion 224 also has a vertical slot 236 for  receiving
one end of the spring member 206 as is shown in Fig. 6. This spring
member 206 imparts a counterclockwise bias on the latch member 202 to
position 10 it as is shown in FIG. 2 during static conditions in which the
drive is not under the  influence of an external shock load. The spring
member 206, best shown in the perspective view of FIG. 6, is a  generally
"L" shaped flat piece of material such as a spring steel which has a long
leg 238 and a short leg 240 extending from one end of the long leg 238 at
a right 15 angle to the long leg 238. The long leg 238 has a generally
rectangular mounting  tab portion 242 at the opposite end which is
captured in the slot 236. As is best  shown in Figs. 2 through 4, the
short leg 240 of the spring 206 presses against a  feature in the inside
end wall of the baseplate 102 and provides a counterclockwise  bias on the
latch member 202 during normal conditions. 



20 Referring now specifically to FIG. 2, the assembled latch apparatus 200
in  accordance with the first embodiment of the invention is shown during
static  conditions. The inertial beam pivots about the pin 216 and the
guide aperture 214  is positioned over the latch pin 208. The latch member
is installed over the  inertial beam 204 such that the pegs 232 and 234
extend downward straddling the 25 opposite sides of the beam 204 adjacent
the aperture 214. In this position, the  spring member 206 springingly
engages a feature in the wall of the baseplate 102  to impart a
counterclockwise rotational bias to the latch member 202. As such,  the
latch tip 228 is rotated out of the way of the notch 230 in the actuator
coil  overmold 210, thus permitting free rotation of the actuator arm 114
away from the 30 parked position as shown in FIG. 1 to the exemplary
position shown by dashed  lines in FIG. 1. 7 2 1 OCT 2U 3 WO 00/63892
PCTIUS00/10703 Referring now to FIG. 3, the assembled latch apparatus 200
in accordance  with the first embodiment of the present invention is shown
during a rotary shock  load directed upwardly in FIG. 3: This load results
in a clockwise rotation of the  inertial beam 204 indicated by the arrow
244 to the position shown in FIG. 3. 5 This clockwise rotation causes the
tab 215 at the distal end of the inertial beam  204 to move upward,
engaging the peg 232 to counter the bias provided by the  spring 206 and
rotate the latch member 202 clockwise. This movement positions  the tip
228 into interference engagement with the notch 230 as shown in FIG. 3 to
prevent any rotation of the actuator arm 114 away from the latched park
position  10 on the ramp 120 shown in FIG. 1. Conversely, referring now to
FIG. 4, when a downwardly directed rotary  shock load is externally
applied to the drive 100, the inertial beam 204 rotates  counterclockwise
as shown by the arrow 246 to the position shown in FIG. 4. In  this case,
the opposite end of the inertial beam 204 moves downward such that the 15
peg 234 engages the beam 204 to rotate the latch member 202 clockwise
about the  pivot pin 208, again engaging the latch tip 228 with the notch
230 in the coil  overmold 210 to prevent any rotation of the actuator arm
214 away from the  



latched park position with the heads 118 on the ramp 120. Thus it can be
seen that whenever the drive 100 is subjected to a shock  20 load with a
horizontal component, i.e., directed to the left or right in the plan
view of FIG. 1, such as when a rotational shock load is applied about an
axis  parallel to the actuator axis, the inertial latch 202 will be
rotated clockwise,  regardless of the direction of the horizontal
component of the load. Consequently,  when the drive is deenergized and
the actuator is parked, the latch 202 will engage 25 the notch 230 to
prevent any rotation of the actuator 114 and thus ensure that the  heads
118 remain safely parked when the drive 100 is subjected to an external
shock. In this embodiment 200, the spring 206 is preassembled onto the
latch  member 202. The inertial beam is placed on the pin 216 and over the
pin 208 on  the baseplate. The latch member 202 is then installed over the
guide aperture 214 30 in the beam 204 and onto the pin 208 such that the
pegs 232 and 234 straddle the  inertial beam 204. The spring 206 is biased
against a feature in the wall of the  baseplate 202 to complete the
assembly. 8 WO 00/63892 PCTNS00/10703 Referring now to FIGS. 8 through 11,
another embodiment 300 of the  inertial latch apparatus of the present
invention is shown. Like component  identification numerals will be
utilized for like components wherever possible for  this explanation.
However, in this embodiment, the components of the latch 5 apparatus may
be separately assembled into a module for later drop-in installation  in a
disc drive 100. The disc drive 100 is again shown in FIG. 8 in a plan
view,  except this time the discs 108, the drive motor 106, and the flex
circuit have been  removed for clarity, and the inertial latch apparatus
300 installed alongside the left  end wall of the baseplate 102 of the
drive 100. 10 In the embodiment 200 described previously, the latch member
and the  inertial beam member both rotated about vertical pins projecting
from the  baseplate 102. However, in this embodiment of the latch
apparatus 300, the  inertial beam member rotates about a vertical pin and
the hatch member rotates  about an orthogonal axis, i.e. the latch member
rotates in a vertical plane, and the 15 apparatus 300 may be assembled and
installed in the drive 100 as an assembled  



module thus reducing the number of final drive assembly steps. Referring
now to the exploded view of the latch apparatus 300 shown in  FIG. 9, the
apparatus 300 comprises a bracket 302, an inertial beam 304, a latch
member 306, a beam pivot pin 308, a spring 309 and a latch pivot pin 310
20 assembled together as shown by the dotted lines in FIG. 9, to form an
assembly  that, when installed on the baseplate 102, is positioned
proximate the coil  overmold 210 as is shown in FIG. 10. Referring again
to FIG. 9, the bracket 302 is an elongated, preferably  injection molded
plastic body having an elongated flat central portion 312, an 25 inertial
beam support end portion 314 at one end of the central portion 312, and a
latch support portion 316 at the other end of the central portion 312. The
end  portion 314 is a generally flat plate with an aperture 318 which
receives the beam  pivot pin 308. The pivot pin 308 is positioned through
a pivot hole 320 in the  inertial beam 304 and is then secured to the
bracket end 314 via threading, staking 30 or otherwise bonding the pin 308
in the aperture 318. The bracket end 314 also  has a downwardly projecting
aligning pin 322 offset from the aperture 318 which  fits into a
corresponding boss or recess (not shown) in the baseplate 102 to fix the 9
2 1 OCT > 21103 WO 00/63892 PCT/US00/10703 orientation of the inertial
beam support end 314 of the bracket 302 on the  baseplate 102. The other
end of the central portion 312 ends in a widened latch support  portion
316. The latch support portion 316 may be a generally rectangular plate  5
portion extending downward at a right angle from the central portion 312
and terminates in a mounting tab 324 bent a right angle to the latch
support portion  316 and which extends parallel to the central portion
312. The mounting tab 324  has an aperture 326 for receiving a mounting
screw fastened to the baseplate 102  to fasten the support bracket 302 in
place. The latch support portion 316 has a 10 central bore 328 through it
which receives an end of the latch pivot pin 310. The  pin 310 is secured
into the latch support portion 316 by threads, press fit, adhesive
bonding or other means to fasten the pin 310 and support portion 316
together.  



The latch pin is first assembled first through the spring 309 and then
through the  latch member 306 and into the bore 328 such that the latch
member 306 is free to  15 rotate about the fixed pin 310. The inertial
beam 304 is an elongated generally flat bar member made of  plastic or
metal. The beam 304 has a flat pivot portion 328 having a pivot hole  320
spaced between a flat free end 330 of the beam 304 and a latch engaging
end  332. The latch engaging end 332 extends downward at a right angle
from the 20 pivot portion 328 and has two cylindrical pins or pegs 334 and
336 which project  outward at a right angle from the latch engaging
end'332 and extend parallel to the  flat pivot portion 328. These pins 334
and 336 straddle the latch pivot pin 310  into an assembled latch module
340 as shown in FIG. 10. The latch member 306 is preferably an injection
molded plastic body have  25 a generally cylindrical central portion 342
with a central through bore 344 for  receiving pivot pin 310, a latch
portion 346 offset from the through bore 344  extending from the central
portion 342 at a, right angle to the axis of the through  bore 344. The
latch member 306 also has an engagement tab 348 in the plane of  the latch
portion 346 oppositely offset from the bore 344 and extending from the 30
central portion 342 at a right angle to the latch portion 346. The latch
member  306 is assembled to the bracket 302 by passing the latch pin 310
through the  spring 309, through the through bore 344 and into the bore
328. Thus assembled, 10 WO 00/63892 PCT/US00/10703 the inertial beam 304
is then positioned against the underside of the bracket 302  with the pegs
334 and 336 straddling the latch portion of the latch member 306  with the
pin 310 centered between them. Referring now to FIG. 11, a simplified
perspective latch end view of the 5 inertial latch apparatus 300 is shown.
If an inertial force is exerted on the inertial  beam 304 so as to cause
clockwise rotation of the beam 304 as shown by arrow  350, the upper peg
334 will move to the left and push against the rear face of the  latch
portion 346 thus causing counterclockwise vertical rotation of the latch
member 306 as shown by arrow 352 into an interference engagement with the
coil 10 form 210 of the actuator 114. In contrast, if an inertial force is
exerted on the  inertial beam 304 so as to cause counterclockwise rotation
of the beam 304 as  



shown by the direction of arrow 350, the lower peg 336 of the beam 304
will  engage the engagement tab 348 on the latch member 306 to again cause
counterclockwise rotation of the latch member 306 as shown by the
direction of  15 arrow 352 into interference engagement with the coilform
210. The spring 309 is  positioned between the bracket 312 and the latch
member 306 so as to provide a  clockwise rotational bias on the latch
member 306 during static conditions. Thus  this embodiment 300 again
provides an inertial latch that operates within the  confined space of the
disc drive without usurping significant space within the head 20 disc
assembly and which operates whenever there is a rotational shock load
applied, i.e., having a horizontal component of shock force applied,
either  directed to the left or right in the plan view of FIG. 8, to the
drive during external  impacts or other abrupt movements of the drive. All
of the components of the embodiments of the present invention, with  25
the exception of the spring 309, may be made of metal, plastic, or other
suitable  materials. The spring are preferably made of spring steel or
other suitable metal.  In either embodiment, a wire spring maybe used or a
flat strip spring may be used  instead of the exemplary springs shown. The
shapes of the inertial beam and the  latch member may also be other than
as specifically shown and described. 30 In summary, the present invention
is an inertial latch apparatus (such as  200 or 300) for maintaining an
actuator arm (such as 114) in a disc drive (such as  100) in a
predetermined position, the drive having a baseplate (such as 102) one 11
WO 00/63892 PCT/US00/10703 or more data storage discs (such as 108), a
spin motor (such as 106) mounted to  the baseplate for rotating the data
disc, an actuator assembly (such as 110)  supported from the baseplate
positioned adjacent the data disc (such as 108) for  rotating the actuator
arm (such as 114) in a plane parallel to a plane of rotation of 5 the data
disc (such as 108) and positioning the actuator arm (such as 114) over a
surface of the data disc. The inertial latch apparatus (such as 200 or
300) has an  elongated inertial beam member (such as 204 or 304) pivotally
mounted in the disc  drive for rotation in a plane parallel to the plane
of rotation of the actuator arm  (such as 114) and a latch member (such as
202 or 306) pivotally mounted in the 



10 disc drive for rotation between a disengaged position ( such as is
shown in FIG. 2)  permitting movement of the actuator arm (114) when the
latch member (such as  202 or 306) is in the disengaged position and an
engaged position (such as is  shown in FIGS. 3 and 4) in interference
relation to a portion (such as 230 in 210)  of the actuator arm (such as
114) to prevent movement of the actuator arm, 15 wherein the latch member
rotation in one direction occurs in response to rotation  of the beam
member (such as 204 or 304) in either a clockwise or  counterclockwise
direction from a neutral position. The inertial latch apparatus (such as
200 or 300) preferably has the latch  member (such as 202 or 306) biased
to the disengaged position. The latch 20 member (such as 202) and inertial
beam member (such as 204) are mounted on  pivot pins (such as 208 and 216)
fastened to the baseplate (such as 102) of the disc  drive (such as 100)
in one embodiment of the present invention. In another  embodiment of the
invention, the latch member (such as 306) and inertial beam  member (such
as 304) are mounted on pivot pins with one of the pivot pins (such 25 as
308) oriented parallel to the axis of disc rotation. In this alternative
only one  pivot pin (such as 308) is parallel to the axis of disc
rotation. The other pivot pin  (such as 310) is perpendicular to the pivot
pin 308. Thus the pivot pins (such as  308 and 310) are mounted orthogonal
to each other. In this embodiment of the  invention, both pivot pins (such
as 308 and 310) are fastened to a bracket (such as 30 302) fastened to the
baseplate (such as 102). In one embodiment of the apparatus in accordance
with the invention, the  latch member (such as 202) has a central bore
(such as 226) receiving one of the 12 2 1 OCT 2003 WO 00/63892
PCT/US00/10703 pivot pins (such as 208) and has a pair of spaced pegs
(such as 232 and 234)  projecting from an underside of the latch member
(such as 202) parallel to the  central bore (such as 226) so as to
straddle an end portion (such as 215) of the  inertial beam member (such
as 204) installed beneath the latch member on the-one 5 pivot pin (such as
208). These pegs (such as 232 and 234) are aligned with the  central bore
(such as 226) so that they sandwich the beam (such as 204) between  them. 



In another embodiment (such as 300) the inertial beam member (such as
304) has an elongated portion rotatably fastened to one end (such as 314)
of the 10 bracket (such as 302) by one pivot pin (such as 308). The latch
member (such as  306) is mounted by the other pivot pin (such as 310) to
an opposite end (such as  316) of the bracket (such as 302). The inertial
beam member (such as 304) has an  end portion (such as 332) extending
generally perpendicular to the elongated  portion. The end portion (such
as 332) of the inertial beam has a pair of spaced 15 pegs (such as 334 and
336) projecting from the end portion (such as 332) parallel  to the
elongated portion (such as 328) so as to straddle the latch member (such
as  306) pivot pin (such as 310) in the bore (such as 344) through the
central portion  (such as 342). The latch member (such as 306) comprises a
cylindrical central  portion (such as 342) which has an axial bore (such
as 344) receiving the latch 20 member pivot pin (such as 310). The latch
member also has a latch portion (such  as 346) extending from the central
portion at an angle to the axial bore, and an  engagement tab (such as
348) extending from the central portion (such as 342) at a  right angle to
the latch portion(such as 346). The pegs (such as 334 and 336) of  the
inertial beam (such as 304) straddle the central portion (such as 342) of
the 25 latch member (such as 306) when the latch member and inertial beam
are  assembled to the bracket (such as 302) such that both clockwise and
counterclockwise rotation of the beam (such as 304) in its plane of
rotation causes  only clockwise rotation of the latch member in a
perpendicular plane to the plane  of rotation of the beam. 30 Thus,
generally, the present invention may be viewed as a disc drive (such  as
100) having a baseplate (such as 102), a data disc (such as 108) rotatably
supported by a spin motor (such as 106) mounted to the baseplate, and an
actuator 13 21 loci Z WO 00/63892 PCT/US00/10703 assembly (such as 110)
mounted to the baseplate for rotation of an actuator (such  as 114) over a
portion of the disc, wherein the drive has an inertial latch assembly
(such as 200 or 300) fastened to the baseplate. The latch assembly has an
elongated inertial beam member (such as 204 or 304) cooperating with a
latch- 



5 member (such as 202 or 306) to interfere with rotation of the actuator
(such as  114), e.g. the coil overmold (such as 210) when the drive (such
as 100) is  subjected to an external shock load from any direction having
a horizontal  component of force, e.g., a rotational shock load about an
axis parallel to the  actuator axis. 10 The latch member (such as 202 and
306) in each embodiment is rotatably  mounted on a pivot pin (such as 208
or 310) and the beam member (such as 204 or  304) is mounted on another
pivot pin (such as 216 or 308). The beam member  (such as 304) in one
embodiment (such as 300) has a pair of pegs (such as 334 and  336)
projecting from one end engaging the latch member (such as 306). In this
15 embodiment, the inertial beam member pivot pin (such as 308) is
fastened to one  end portion of the bracket (such as 302) and the latch
member pivot pin (310) is  fastened to an opposite end portion of the
bracket for rotation of the latch member  (such as 306) about an axis
perpendicular to an axis of the beam member pivot pin  (such as 308). The
pivot pins (such as 308 and 310) are both fastened to an 20 elongated
bracket (such as 302) and thus the assembly (such as 300) may be built  up
separate from the disc drive and then installed as a unit or module onto
the  baseplate 102, for example, by bolting the assembly to the baseplate
(such as 102). In the other embodiment, the latch member (such as 202) is
rotatably  mounted on a pivot pin (such as 208) and the beam member (such
as 204) is 25 mounted on another pivot pin (such as 216). The beam member
has one end (such  as 215) engaging one of a pair of pegs (such as 232 and
234) which project from  the latch member to rotate the latch member (as
shown in FIG. 3) into engagement  with the coil overmold (such as 210) of
the actuator (such as 114) when the disc  drive is subjected to an
external shock. This movement into engagement occurs 30 regardless of the
direction of rotation of the beam member (such as 204). In this
embodiment the pivot pins (such as 208 and 216) are both fastened directly
into 14 2 1 OCT 1003 WO 00/63892 PCTIUSOO/10703 the baseplate and thus
extend parallel to the axes of rotation of both the actuator  (such as
114) and the disc motor (such as 106). 



It will be clear that the present invention is well adapted to attain the
ends  and advantages mentioned as well as those inherent therein. While
two preferred  5 embodiments have been described for purposes of this
disclosure, numerous other changes may be made which will readily suggest
themselves to those skilled in the  art For example, the inertial beams in
both embodiments may have a shape  different than that shown. For example,
the length of the beam may be shortened  and widened as needed for space
considerations. Accordingly, all such 10 modifications, changes and
alternatives are encompassed in the spirit of the  invention disclosed and
as defined in the appended claims. 15 2 1 OCT 2003 WHAT IS CLAIMED IS: 1.
An inertial latch apparatus for maintaining an actuator arm in a disc
drive in a  predetermined position, the drive having a baseplate, a data
storage disc, a 5 spin motor mounted to the baseplate for rotating the
data disc, an actuator  assembly supported from the baseplate positioned
adjacent the data disc for  rotating the actuator arm in a plane parallel
to a plane of rotation of the data 10 15 20 disc and positioning the
actuator arm over a surface of the data disc, the  inertial latch
apparatus comprising: an elongated inertial beam member pivotally mounted
in the disc  drive for rotation in a plane parallel to the plane of
rotation of the actuator  arm; and a latch member for preventing movement
of the actuator arm from  the predetermined position when the disc drive
is subjected to an external  shock load, the latch member being pivotally
mounted in the disc drive for  rotation between a disengaged position
permitting movement of the actuator arm when the latch member is in the
disengaged position and an  engaged position in interference relation to a
portion of the actuator arm to  prevent movement of the actuator arm from
the predetermined position,  wherein latch member rotation in one
direction occurs in response to  



contact with a peg in response to rotation of the beam member in either a
clockwise or counterclockwise direction from a neutral position. 2. The
apparatus according to claim 1 wherein the latch member is biased to the
25 disengaged position. 3. The apparatus according to claim 1 wherein the
latch member and inertial  beam member are mounted on pivot pins fastened
to the baseplate of the disc  drive. 30 16 2 1 OCT 2003 4. 55. 6. 10 7. 15
20 8. 25 9. 30 The apparatus according to claim 2 wherein the latch member
and inertial  beam member are mounted on pivot pins with one of the pivot
pins oriented  parallel to the axis of the disc rotation. The apparatus
according to claim 4 wherein only one pivot pin is parallel to  the axis
of disc rotation. The apparatus according to claim 3 wherein the latch
member has a central  bore receiving one of the pivot pins and has a pair
of spaced pegs projecting  from an underside of the latch member parallel
to the central bore so as to  straddle an end portion of the inertial beam
member installed beneath the latch  member on the one pivot pin. A disc
drive having a baseplate, a data disc rotatably supported by a spin  motor
mounted to the baseplate, and an actuator assembly mounted to the  



baseplate for rotation of an actuator over a portion of the disc, the
drive  comprising: an inertial latch assembly fastened to the baseplate
having an  elongated inertial beam member cooperating with an elongated
pegs to  cause a latch member to interfere with rotation of the actuator
when the  drive is subjected to an external shock load from any direction
having a  horizontal component of force. The disc drive according to claim
7 wherein the latch member is rotatably  mounted on a pivot pin and the
beam member is mounted on another pivot  pin, the beam member having a
pair of pegs projecting from one end engaging  the latch member. The disc
drive according to claim 7 wherein the latch member is rotatably  mounted
on a pivot pin and the beam member is mounted on another pivot  pin, the
beam member having one end engaging one of a pair of pegs 17 2 1 OCT 2003
projecting from the latch member to rotate the latch member into
engagement  with the actuator when the disc drive is subjected to an
external shock load. 10. The disc drive according to claim 9 wherein the
pivot pins are both fastened  5 directly into the baseplate. 18 




