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I nvention This application relates generally to nagnetic disc dri%e \
assenblies and nore particularly to a crash stop assenbly for a disc
drive. Background of the Invention Information is witten to and read from
tracks on disc drive discs through the use of a pivoting actuator
assenbly. The actuator assenbly includes heads, which each nove in close
proxi mty above the corresponding surface of the associated disc. A voice
coil notor controls the track positioniof the heads by pivoting the
actuator assenbly. The voice coil notor typically includes a coi

attached to the actuator assenbly, as well as one or nore pernanent

magnets, which establish a magnetic field in which the coil is imersed.
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19 233K pos}/tlon of the Heaec‘ls by%?votmgehe actuator assembly. The voice coil motor typically

includes a coil attached to the actuator assembly, as well as one or more permanent magnets,
which establish a magnetic field in which the coil is immersed. A bottom pole proximal the disc
drive base plate and a top pole distal from the base plate typically establishes the magnetic field.
The controlled application of current to the coil causes magnetic interaction between the

15 permanent magnets and the coil_ so that the actuator assembly pivots.

Various approaches have been developed to securely position an actuator assembly in a
disc drive during a loss of power event or shutdown of the drive such that the heads do not land
on a portion of the disc real estate that contains data. Typically these approaches involve either
positioning the actuator assembly onto a shelf to hold the heads away from the discs or
20 positioning the heads over portions of the disc surfaces that contain no data, such as the landing
zones of the discs. The landing zones typically contain no magnetic recorded information or
altel}iatively contain only historical servo information that is not pertinent to drive operation if
damaged by the heads actually contacting the surfaces of the discs in this location. Approaches
for holding the arm assembly in such as "park" position include mechanical latches,

23 electromechanical latches and magnetic latches.

To limit the range of motion of the actuator and heads under loss of power conditions and

keep the heads in the landing zone, designers usually incorporate crash stops and a latch
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posi tinstalled. For example, a magnetic latch that operates by using the magnetic flux from the voice
coil magnet may be installed with the bottom pole of the voice coil magﬁet. However, until the
top pole of the voice coil magnet is installed, the magnetic flux will not be channeled through the
magnetic latch and the latch will not be operational. Additionally, crash stops are often installed
with the top pole of the voice coil magnet, and thus the magnetic stops are often not functional
between steps 2 and 3.
With the crash stops and the latch not being functional between steps 2 and 3, the actuator
may pivot out of position, which may cause the recording head to contact the disc in a position
other than the park position or to contact other parts of the disc drive. This may damage the disc
or the recording head.
Accordingly, there is a need for an improved crash stop assembly. The present invention

provides a solution to this and other problems, and offers other advantages over the prior art.

Summary of the Invention

Against this backdrop the present invention has been developed. An embodiment of the

present invention is a crash stop assembly for limiting pivotal movement of an actuator assembly
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connector bracket secured to the base plate and supporting the signal channel. The crash stop

assembly further includes a crash stop secured to the connector bracket. The crash stop includes
a contact surface that contacts the actuator assembly to limit pivotal movement of the actuator
assembly.

The present invention can further be implemented as a disc drive including an actuator
assembly pivotally mounted to a base plate of the disc drive and means for limiting pivotal
movement of the actuator assembly to a predetermined range. In a preferred embodiment, the
disc drive includes a signal channel extending from the actuator assembly to a disc drive circuit
board, and the means for limiting pivotal movement comprises means for supporting the signal
channel.

These and various other features as well as advantages which characterize the present
invention will be apparent from a reading of the following detailed description and a review of

the associated drawings.

Brief Description of the Drawings

FIG. 1 is a partially broken away plan view of a disc drive incorporating an embodiment

of the present invention showing the primary internal components.
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present invention.

Detailed Description

Referring to FIG. 1, disc drive 100 includes a base plate 102 to which various components
of the disc drive 100 are mounted. A top cover 104, shown partially cut away, cooperates with
the base plate 102 to form an internal, sealed environment for the disc drive 100 in a conventional
manner. The 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 assembly 110, which rotates during a seek operation about pivot or bearing
shaft assembly 112 positioned adjacent the discs 108. The actuator assembly 110 includes a head
aspect 114 extending forwardly from the pivot 112 and a motor aspect 116 extending rearwardly
from the pivot 112. The head aspect 114 includes a plurality of actuator arms 118 which extend
towards the discs 108, with one or more flexures 120 extending from each of the actuator arms
118. Mounted at the distal end of each of the flexures 120 is @ head 122, which includes an air
bearing slider enabling the head 122 to fly in close proximity above the corresponding surface of
the associated disc 108.

During a seek operation, the track position of the heads 122 is controlled through the use
of a voice coil motor 124, which typically includes a coil 126 attached to the motor aspect 116 of
the actuator assembly 110, as well as one or more permanent magnets 128, which establish a
magnetic field in which the coil 126 is immersed. The magnetic field is typically established by

a bottom pole 130 proximal the base plate 102, which includes a permanent magnet 128, and a
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provides the requisite electrical connection

controlling the write currents applied to the heads 122 during a write operation and a preamplifier

for amplifying read signals generated by the heads 122 during a read operation. The flex

assembly 140 also includes channels 143 for communicating signals to and from the circuit board

142. The channels 143 include a flex cable 144 that extends from the circuit board 142 and is

supported by a connector or flex bracket 146 for communication through the base plate 102 to a

disc drive printed circuit board (not shown) mounted to the bottom side of the disc drive 100.

Thus, the channels 143 extend from the actuator assembly 110 through the base plate 102.

Referring now to FIG. 2 and describing the actuator assembly 110 and the crash stop

assemply 140 in more detail, the actuator assembly 110 includes a first side 220 facing toward

the connector b}acket 146 and an opposing second side 222 facing away from the connector -

bracket 146. The actuator assembly 110 includes a head aspect contact surface 224 on the first

side 220 of the head aspect 114. The head aspect contact surface 224 is preferably on one of the

actuator arms 118, although it may be elsewhere on the head aspect 114 of the actuator assembly

110. If the actuator assembly 110 includes multiple actuator arms 118, then the head aspect

contact surface 224 is preferably formed on the arm 118 that is proximal the base plate 102. The
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connector bracket supports signal channels extending from the actuator assembly to the disc drive

circuit board where the signals do not necessarily pass through the base plate. For example, the
connector bracket could support the signal channels via a flex cable that passes between the top
cover and the base plate to reach the disc drive circuit board.

Referring back to FIG. 2, a first or outside diameter crash stop 260 preferably includes an
arm that is integrally formed with the polymer body 236 of the connector bracket 146. The outer
crash stop 260 includes a first section 264 that extends from the connector bracket 146 in a
direction that is substantially parallel to the base plate 102. A second section 266 extends from
the terminus of the first section 264 substantially normal to and away from the base plate 102.
The second section 266 has a contact surface 268 formed thereon that faces the first side 220 of
the head aspect 114 of the actuator assembly 110. Preferably, the contact surface 268 is near the
terminus of the second section 266 distal from the first section 264. The outer crash stop 260 is
formed so that the contact surface 268 of the outer crash stop contacts the head aspect contact

surface 224 when the heads 122 are pivoted to an outer circumference of the discs 108.
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limit 298 the head 122 is within the landing zone 123, and at the outside diameter limit 294 the
head 122 is at its outermost radial position on the disc 108. More specifically, when the actuator
assembly 110 pivots to the inside diameter limit 298, the motor aspect contact surface 226 of the
motor aspect 116 contacts the contact surface 288 of the inner crash stop 280 to prevent further
pivotal movement of the actuator assembly 110. Likewise, when the actuator assembly 110
pivots to the outside diameter limit 294, the head aspect contact surface 224 of the head aspect
114 contacts the contact surface 268 of the outer crash stop 260 to prevent further pivotal
movement of the actuator assembly 110. Thus, the crash stop assembly 140 limits the pivotal
movement of the actuator assembly 110 to keep the head 122 within the predetermined range 290
on the disc 108.

Referring back to FIG. 2, the crash stops 260, 280 are preferably integrally formed with
the polymer body 236 of the connector bracket 146. The crash stops 260, 280 and the polymer
body 236 may be comprised of any material with suitable strength and stiffness characteristics.

Preferably, the crash stops 260, 280 and the polymer body 236 are comprised of a polymer



102. The second section 286 has a contact surface 288 forned zzrp&@m’;t
faces the first side 220 of the notor aspect 116 of the actu#tor’ |y
110. Preferably, the contact surface 288 is near the term nus of ‘the
second section 286 that is distal fromthe first section 284. The inner
crash stop 280 is preferably forned so that the contact surface 288 of the
i nner crash stop contacts the notor aspect contact surface 226 when the
not or aspect heads 118 are pivoted to an inner circunference of the discs
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i nt égnaldlir;g processes. VTus, theleeashatops260,280\car 36 efectivety forimee akiag ekistifket 146.
The crash stops 260, 280 and the polyner body 236 may be conprised of any
mat erRrafessesthy mgrelypsing sew &pldh and stiffness characteristics.
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sti T T4366AbI§N40%hh B8 ASdmMKd RcHRANPI0IRANRE ANeblY ProdBis. ARlsUERa process, the
bottom pole 130 of the voice coil motor 124 is first installed. Second, the actuator assembly 110
and the flex assembly and crash stop assembly 140 are mounted on the base plate 102. Third, the
top pole 132 of the voice coil motor 124 is mounted above the motor aspect 116 of the actuator
assembly 110. Because the crash stop assembly 140 is assembled and mounted in the same
manufacturing step as the actuator assembly 110, the actuator assembly 110 is not freely
pivotable between the second and third steps. Additionally, the biasing force of the flex cable
144 on the actuator assembly 110 will tend to bias the actuator assembly against one of the crash
stops 260, 280 to prevent the actuator assembly 110 from even moving through the limited range
of motion 290. Thus, the crash stops 260, 280 and the flex cable 144 together act as a temporary
latch during manufacturing, preventing undesirable pivotal movement of the actuator assembly
110 even before the top pole 132 of the voice coil magnet 128 is installed. Additionally, by
having the crash stops 260, 280 extend from the connector bracket 146, the multiple parts
associated with prior crash stops may be omitted from the disc drive 100, thereby simplifying the

disc drive 100 and decreasing material and manufacturing costs.



Moreover, the crash stop material preferably has stable an e
~stiffness and strength characteristics. In a preferred err?bc}l ‘r:rgg'?zm
material is polycarbonate. The crash stops 260, 280 and the pol yner body
236 are preferably manufactured by a nolding process because di nensi onal
tol erances may be tightly controlled for a polyner-nolded part, such as a
pol ycarbonate nol ded part. This is in%istinction to the dinensional

tol erances_of rubber parts that have been used for nmany prior crash stops
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ManufiyeicHalaBRris@SoT the crash stops can be estimated by finite element modeling (FEM)
software during design, and they can be further tested after prototypes of particular designs are
produced. Those skilled in the art will also recognize that many other alternative embodiments of
the crash stops are possible
Referring now to FIG. 5, a crash stop 320 includes a first section 322 with a constant
rectangular cross section. A second section 324 extends normal to the first section 322. The
second section 324 defines a rectangular cutout 326 facing away from the first section 322, which
cutout 326 reduces the stiffness of the crash stop 320. The second section 324 also has a contact
surface 328 formed thereon. The dimensions of the crash stop 320 and particularly the
dimensions of the cutout 326 can be varied to produce desired stiffness, strength, and endurance
characteristics.
Referring now to FIG. 6, a crash stop 340 includes a first section 342 and a second section
344 extending normal to the first section 342. The second section 344 defines a pair of opposing

lateral cutouts 346, 347 extending laterally inwardly from opposing sides of the second section



2 1 FEB 2006 -9- The crash stops 260, 280 as described above do Gggl 5
I ncorporate a permanent |atch nechanism The disc drive 100 cab Bb”y(ﬁ
the many types of existing |atches, such as nechanical,

el ectromechani cal, or magnetic latches, in addition to the crash stop
assenbly 140. It is desirable to produce a crash stop that is
sufficiently elastic so that the actuai@r assenbly 110 does not stop too
abruptly, thereby damagi ng conponents of the disc drive 100. However, the
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channel (such as 143) extending from the actuator assembly (such as 110) to a disc drive circuit
board, and the crash stop assembly (such as 140) includes a connector bracket (such as 146)
secured to the base plate (such as 102) and supporting the signal channel (such as 143). The
crash stop assembly (such as 140) further includes a crash stop (such as 260, 280, 320, 340, or
360) secured to the connector bracket (such as 146) and extending therefrom, and the crash stop
(such as 260, 280, 320, 340, or 360) includes a contact surface (such as 268, 288, 328, 348, or
372) that contacts the actuator assembly (such as 110) to limit pivotal movement of the actuator
assembly (such as 110).
In a preferred embodiment, the connector bracket (such as 146) spans an aperture (such as
248) in the base plate (such as 102) and the connector bracket (such as 146) passes the signal
channel (such as 143) through the aperture (such as 248). Preferably, the crash stop (such as 260,
280, 320, 340, or 360) is integrally formed with the connector bracket (such as 146) and is
composed of a molded polymer material. Also, the crash stop (such as 260, 280, 320, 340, or

360) is preferably an arm extending from the connector bracket (such as 146) that includes a first

section (such as 264, 284, 322, 342, or 362) extending from the connector bracket (such as 146)



characteristics. Referring nowto FIG 6, a crash stop 340 i rgl{ufER 2006
~first section 342 and a second section 344 extending normal to the first
section 342. The second section 344 defines a pair of opposing |ateral
cutouts 346, 347 extending laterally inwardly from opposing sides of the
second section | 1 FEB 2006 10 344 so that the second section 344 is
substantially |-shaped. The second seelli on 344 al so has a contact surface
348 formed thereon facing away fromthe first section 342. The cutouts
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an enbodi ment of the present invention is a crash stop assenbly (such as

140) Psndmetherefigny; Tha serondrrashestiop Grchnps 280) inaledes aseeons| apnfactigiifage 110)
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board, and the crash stop ‘assenbly (such as 140) i'nCludes a connector

br ac euch(as292).ak dgréferred embodiindnt, HotletHedrst gibresaid (such s 260)14d)the setond
supporting the signal channel (such as 143). The crash stop assenbly

(suc r(rS‘é&h a%z?éj)) £rashi taps arsdprprddnigerally arithsthe sopragtar baaskeuclym0l 46320, 340,

O or S50 SSEHAShe: JF SAMISEI BRSPS LS8l SIS 0
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contacts the actuator assenbly (such as 110) to l'imt pivotal novenént of

t he auppertagractuator assembly (such as 110) mounted adjacent the disc (such as 108) on the base
plate (such as 102), and a read/write channel (such as 143) extending from the actuator assembly
(such as 110) to a disc drive circuit board. The disc drive (such as 100) further includes a crash
stop assembly (such as 140) for limiting pivotal movement of the actuator assembly (such as
110). The crash stop assembly (such as 140) includes a connector bracket (such as 146) secured
to the base plate (such as 102) and supporting the signal channel (such as 143) and a crash stop
(such as 260, 280, 320, 340, or 360) secured to the connector bracket (such as 146) and including
a contact surface (such as 268, 288, 328, 348, or 372) that contacts the actuator assembly (such as
110) to limit pivotal movement of the actuator assembly (such as 110).

In a preferred embodiment, the actuator assembly (such as 110) includes a pivot (such as

112), a head aspect (such as 114) extending forwardly from the pivot (such as 112) and carrying a
read/write head (such as 122) thereon, and an opposing motor aspect (such as 116) extending
rearwardly from the pivot (such as 112) and carrying a voice coil (such as 126) thereon. The
contact surface (such as 268) of the crash stop (such as 260) contacts the head aspect (such as

114) of the actuator assembly (such as 110) to define a first limit (such as 294) of a

predetermined range of movement (such as 290) of the actuator assembly (such as 110). The



assenbly (such as 110). In a preferred enbodi nent, the connectq qgﬂ@ﬁet
(such as 146) spans an aperture (such as 248) in the base ﬂl Vel as
102) and the connector bracket (such as 146) passes the signal channel
(such as 143) through the aperture (such as 248). Preferably, the crash
stop (such as 260, 280, 320, 340, or 360) is integrally formed with the
connector bracket (such as 146) and is conposed of a nol ded pol yner
material. Al so, the crash stop (such as 260, 280, 320, 340, or 360) is
preferably an arm extending fromthe connector bracket (such as 146) that
includes a first section (such as 264]2-284, 322, 342, or 362) extending
fromthe connector bracket (such as 146) 2 1 FEB 2006. -11- in a direction
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t he t?lc%’uat or assenbly isuch as 110) in a second direction (such as 296)
oppostif dasaplatei(pugh 3§02t i on  (such as 292). In a preferred enbodi ment,

both the f i d h . 26 dth d. h 28 h
otops. are SErHIRt AARRG Ia. 3 EMRTIFRRY e A ertesRt BYERRGs b lierE Gt
St at efh) isulidihg WA Metudior GSEAMITRIEH &1 10) giﬂﬁﬁﬁxﬂbuﬁtw Eil%l hAe l]JJ?]at?ee gsugh as l%i ve
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102) , dchatorpssembiysucheas A Qhies predsiennined rangs (igh am 290y In aprefered act uat or
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limiting pivotal movement comprises means (such as 146) for supporting the signal channel
(such as 143).

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 a presently preferred embodiment has been
described for purposes of this disclosure, various changes and modifications may be made which
are well within the scope of the present invention. For example, one of the crash stops may
incorporate a latch, such as a magnetic latch. Such a magnetic latch could be formed by
mounting a permanent magnet on one of the crash stops, whereid the magnet would define the
contact surface. Numerous other changes may be made which will readily suggest themselves to

those skilled in the art and which are encompassed in the spirit of the invention disclosed and as

defined in the appended claims.



110). The crash stop assenbly (such as 140) includes a coanStPEBqnmsket
(such as 146) secured to the base plate (such as 102) and*suppOrting the
signal channel (such as 143) and a crash stop (such as 260, 280, 320,
340, or 360) secured to the connector bracket (such as 146) and i ncl udi ng
a contact surface (such as 268, 288, 328, 348, or 372) that contacts the
actuator assenbly (such as 110) to limt pivotal novenent of the actuator
assenbly (such as 110). In a preferreds.enbodi nent, the actuator assenbly
(such as 110) includes a pivot (such as 112), a head aspect (such as 114)
extending forwardly fromthe pivot (such as 112) and carrying a

read/ wite head (such as 122) thereon, and an opposi ng notor aspect (such
as 116) extending rearwardly from&lamsivot (such as 112) and carrying a
Voi ce coikggéuch@as 6) thereon. The contact surface (such as 268) of
the crash ps P81RH 'Ss” 260) contacts the head aspect (such as 114) of
the actuator assenbly (such as 110) to define a first limt (such as 294)
of a predeterm ned range of novenment (such as 290) of the actuator
assenbl y (1sucbraals stbp @ysembiefor ZinditigPiva moveenCs famnchiatit assedstP mbunsddc h
as 140) further includes a second crash stop (such as 280) secured to the

conn@Biadesgplataedia qisq diivea theiw) driviednelnding @isignahchaspelrxtendingaftomshe f ace

(such t ontacts t tor aspect (such as 116) of the

act ua%t§$‘°§§§%w%ﬁ§‘°@s‘§a% \5§ ‘iTB?%Pg%d i"ﬁ%sgaf?% 8?{85"y|°.°mpﬁs uch as 298) of
the predebebihd@sh bradkaescRliredRy BiEHASe pRHCIhdARpp&thg R S50 eRinhel;lRE first
af oresaid crash stop (such as 260) and the second crash stop (such as

280) each aicrashustigsseaurkd tethesonndctor b ankeharaisex2éndirgnttie2é)n, ehet arash stgp f r om
the connector bracket in a direction substantial]y parallel to the base
pl at thcduding,a gantagrsyrfaeqthat coptastedhe agtuatonassembly tadinyibpivotshmoygmentsditbeidi ng
subsggtpf&lgogggsgmg mal to the first section (such as 264 and 284) and away
from e base pl'ate (such as 102). Stated yet another way, an enbodi nent
of the present invention is a disc drive (such as 100) including an
actuator assenbly (such as 110) pivotally nounted to a base plate (such as
102) of Ehdhgicsashgtdpassqrablylof aksim dQWwheneih the &nsnectardinacket spany ard aperturenirt i ng

pi vot.al, movenent, of the actuator assenbl uch as 110) to a :
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drive (such as 100) includes a signal channel (such as 143) extending from
the actuator assenbly (such as | 10) to a disc drive circuit board, and

t he means 3( Sthekrah siopQssdnabily of claim 1, wherein the crash stop is integrally formed with

the connector bracket.

4. The crash stop assembly of claim 3, wherein the crash stop is composed of a polymer

material.
S. The crash stdp assembly of claim 4, wherein the polymer material is molded.

6. The crash stop assembly of claim 1, wherein the crash stop is an aﬁn extending from

the connector bracket.

7. The crash stop assembly of claim 6, wherein the crash stop includes a first section
extending from the connector bracket in a direction substantially parallel to the base plate and a

second section extending from the first section away from the base plate and defining the contact

surface.



limting pivotal novenent conprises neans (such as 146) for zgquE ﬂmﬁthe
signal channel (such as 143). It wll be clear that the pre I'nvention
is well adapted to attain the ends and advantages nentioned as well as
those inherent therein. Wiile a presently preferred enbodi nent has been
descri bed for purposes of this disclosure, various changes and

nodi fications in ay be made which are well within the scope of the
present invention. For exanple, one of the crash stops may incorporate a
| at ch, such as a magnetic latch. Such a magnetic latch could be fornmed by
mounting a permanent nmagnet on one of tlre crash stops, wherein the magnet
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whi ch t of the invention disclosed and as

def i negg‘c’%sﬁh%ceég%gﬁ%n é&é‘ %sﬁﬂ’héél 1 FEB 2006 -13 dainms Wat is clained
is: 1. Acrash stop assenbly for Iimting pivotal novenent of an actuator
assenbly nmounted on a base plate of a disc drive, the disc drive

i ncl udi ng 21siAydat ddkeooreprigng:endi ng fromthe actuator assenbly to a disc

drive circuit board, the crash stop assenbly conprising: ,a connector
bracket sedirasmaios asssabbyupwolllymeounted t9 @y plateg fithedist drivs: adannel : and
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assenbly to limt pivotal novenent of the actuator assenbly. 2. The crash
stop assenbly of claim1, wherein the connector bracket spans an aperture
in the basZé Thetdiscadrivetdf elato 2 ewhereinthe dise dripe sxdudes hsignabehannelextending

t hrou e aperture. 3. crash sto S laim1 er.ein the
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material is nolded.



~ 6. The crash stop assenbly of claim1, wherein the crash stopJLq PE?aﬂNﬁ
extending from the connector bracket. 7. The crash stop asse y Of claim
6, wherein the crash stop includes a first section extending fromthe
connector bracket in a direction substantially parallel to the base plate
and a second section extending fromthe first section away fromthe base
pl ate and defining the contact surface. 1-1. FEB 2006 16 20. The disc
drive of claim17, wherein the second sections of both the first and
second crash stops each include a curved surface. 21. A disc drive
conprising: an actuator assenmbly pivot®tly nounted to a base plate of the
disc drive; and neans for limting pivotal novenent of the actuator

assenbly tq,a-Rr term o T €. .22, The disc drive of claim2l, wherein
t he di sc d(rii‘tvg%le?gﬁ%t@é’g‘(’gggf%ﬁgg”%ﬂ?ﬁheI extending fromthe actuator

assenbly t ghPachiatér Abdnvisly Ghdlds plP\Qﬁ,réjh&B%;Y!%%ﬁbﬁHiﬂés‘?m% Bl th}e Y &' ng
pi votal novenent conpriseés means for supporting the ignal thannel r 11 FEB
2006 -afidcdrying hecadientedead thedoncarai am dppsing ercomaspedh exeading redrwassig flohy
i ncludes .a pivot, a head aspect extending forwardly fromthe pivot and
car r ytHPIXOL RS SATYINg S Yoacerotlibstedmh, and an opposing notor aspect extendi ng

221 g Ok Bl A M ARy WIS R S 2

surface of € cras op contact

assentgefing ® firsd Gdin\6f Ppreliéteimihbdiahg®bf MoMRER LEIHE RAMAIIrABLMYYN; MavVenent of
the actuator assenbly; and the crash stop assenbly further 1ncludes a

second cr aghe gasipstepassembilyt furthéranclodesecteoond drasicdtep sanrkdi to thaickinngetar second
contact surface that contacts the tor aspect of the actuator assenbly
to deﬁ)mie‘f@ée%@ns iar§F‘E°"§f°°f‘W§t ﬁsﬁ"gDa%ﬁ@'r GATKASES the FMRIOIASPER Wé thefictuales.  The
di sc i i i fa i d crash stop and
t he Sggég}é@w E:Ordz;ésfﬁl ?{%éong\r,@ﬁilrt %’? glge %g%c{é\t/% Ehetd ﬁ‘réé eooﬁq;]ngc((:\fegr?e'ngr acket .

15. The disc drive of claim 14, wherein both the first aforesaid crash stop and the second

crash stop are integral with the connector bracket.

16. The disc drive of claim 15, wherein the connector bracket, the first crash stop, and the

second crash stop are composed of a molded polymer material.

17. The disc drive of claim 14, wherein the first aforesaid crash stop and the second crash
stop each include a first section extending from the connector bracket in a direction substantially
parallel to the base plate and a second section extending substantially normal to the first section

and away from the base plate.

18. The disc drive of claim 17, wherein the second sections of both the first and second
crash stops each define a cutout therein that opens away from the respective first section of the

first and second crash stops.

19. The disc drive of claim 17, wherein the second sections of both the first and second

crash stops each define a pair of opposing cutouts therein that extend transversely inwardly.



16. The disc drive of claim 15, wherein the connector bracket,gt pq:gﬁ'“rgpoﬁ
crash stop, and the second crash stop are conposed of a nolded polV _
material. 17. The disc drive of claim 14, wherein the first aforesaid
crash stop and the second crash stop each include a first section:
extending fromthe connector bracket in a direction substantially

parallel to the base plate and a second section extending substantially
normal to the first section and away fromthe base plate. 18. The disc
drive of claim17, wherein the second sections of both the first and
second crash stops each define a cutdfit therein that opens away fromthe
respective first section of the first and second crash stops. 19. The

di sc dri ve. dFhecdrashrataprassemblyeifiglaime’, sdeesin thessgeonshssctign defings agutout r st and
secoage crash stops each define a pair of opposing cutouts therein that
ext et®fPansversely inwardly. 2 1 FEB 2006 -14 8. The crash stop assenbly
of claim?7, wherein the second section defines a cutout therein. 9. The
crash stop assenbly of claim7, wherein the second section defines a
curved s fHuoecrashstopiémsernblysif citimy, adweaibthe seforsl secton defuite neitrvedt he
crash stop limts pivotal novenent of the actuator assenbly in a first

di recstll'fé‘f'ﬁ- and the crash stop assenbly further conprises a second crash
stop secured to the connector bracket and extending therefrom the second
crash stop including a second contact surface that contacts the actuator
assenbl y t1®. ITHE drashisvs) &beBly@feBimaf whegi@ct uator assenbly in a second
direction opposite the first direction. 11. The crash stop assenbly of

cl ai m 10, th#erash stop dintitstpieotali mevenadn pé theiagtuated assembde on first diregtions anbs ar e
formed integrally with the_connector bracket. 12. A disc,drjve including a
i sC. r ot BB FPShYRETAD SR phses SR er B SIPACE e 1 R GonaeRor

actu EIRYS . 1 ! ; fREW,

Si gngq%g‘{:lﬁanne‘fmér}&ﬁﬁg{eﬁg“?%%&? ﬁﬁed %‘gtglug%%&cggéﬁe%f‘{/&? g cgﬁtg%tggr dri \}/1 gt

Ci I ClWohtabRahélacthdtor sbisenblgrto Vimif pivotabmoverabntdifiee actuatorcaskersblypn assemidl y f or

limting pivotal novenment of the actuator assenbly, the crash stop
direction opposite the first direction.

11. The crash stop assembly of claim 10, wherein both the first aforesaid and the second

crash stops are formed integrally with the connector bracket.

12. A disc drive including a disc rotatably mounted on a base plate, and a pivotally
supported actuator assembly mounted adjacent the disc on the base plate, and a signal channel
extending from the actuator assembly to a disc drive circuit board, the disc drive further including
a crash stop assembly for limiting pivotal movement of the actuator assembly, the crash stop
assembly comprising:

a connector bracket secured to the base plate and supporting the signal channel; and

a crash stop secured to the connector bracket and including a cbntac? surface that contacts

the actuator assembly to limit pivotal movement of the actuator assembly.

13. The disc drive of claim 12, wherein the connector bracket spans an aperture in the

base plate and the connector bracket passes the signal channel through the aperture.



assenbly conprising: a connector bracket secured to the base @Lﬁgﬁﬁgzmm‘
supporting the signal channel; and a crash stop secured to th

bracket and including a contact surface that contacts the actuator
assenbly to |limt pivotal novenent of the actuator assenbly. 13. The disc
drive of claim12, wherein the connector bracket spans an aperture in the
base plate and the connector bracket passes the signal channel through the
aperture. CRASH STOP ASSEMBLY IN A DI SC DRI VE Abstract of the Disclosure
A crash stop assenbly limts pivotar”nnvenent of an actuator assenbly
mounted on a base plate of a disc drive. The disc drive includes a signa
channel extending fromthe actuator assenbly to a disc drive circuit
board, and the crash SRWSHSFOPIASSEMBININA DISCRRIVEDbr acket secur ed
to the base plate and supporting the signal channel. The crash stop
assenbly further includes a crash stop secured to the connector bracket

and extending therefrom and &asﬂh . 0' le udes a contact surface
that contacts the actuator as f otal novenent of the

actuat or asSgfBl ¥op Eéembly limits pivotal movement of an actuator assembly mounted on a

base plate of a disc drive. The disc drive includes a signal channel extending from the actuator
assembly to a disc drive circuit board, and the crash stop assembly includes a connector bracket
secured to the base plate and supporting the signal channel. The crash stop assembly further
includes a crash stop secured to the connector bracket and extending therefrom, and the crash
stop includes a contact surface that contacts the actuator assembly to limit pivotal movement of

the actuator assembly.

FIG. 2





