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:Applications This application clains the benefit of United States 2005
Provi sional 10 Application Nunber 60/229,569, filed August 30, 2000, and
United States Provisional Application Nunber 60/ 250,647, filed Decenber

1, 2000. Field of the Invention 15 The present invention relates generally

to disc drives. Mire particularly, the present invention relates to

pivots for use with disc drive actuators. Background of the Invention 20

A typical magnetic disc drive includes ole or nore read/wite heads for
reading data fromor witing data to one or nore discs nounted on a

spi ndl e tor. T S i I ric tracks on the
osc suptaces. DrrorArPESIORTETIGE DRCHKINE AcmaTaR.
positioned at 25 selected radial l|ocations while the discs are rotated by
the spindle notor. Rotary actuators are often enployed to carry the
read/ wite heads to the desiredRetatadiApplicatiomsact uator is coupled to a
voi ce coil nmotor which provides the torque for rotating the actuator
about its pi vot BaII bearing pivots are typically chosen for the| r

conpact ness. e degree

pre-|oad and f ri ct | o ﬁl\%{e}ﬂho %gagh{glqgggg?gﬁn@nﬁtéal%%ﬁ%%vﬁl‘g‘?é novenent of

t he act U@t orApplication Number 60/229,569, filed August 30, 2000, and United States
Provisional Application Number 60/250,647, filed December 1, 2000.

Field of the Invention

15 The present invention relates generally to disc drives. More

particularly, the present invention relates to pivots for use with disc drive

actuators.

Background of the Invention
20
A typical magnetic disc drive includes one or more read/write heads
for reading data from or writing data to one or more discs mounted on a
spindle motor. The data is stored in generally concentric tracks on the disc
surfaces. During drive operations, the read/write heads are positioned at
25  selected radial locations while the discs are rotated by the spindle motor.
Rotary actuators are often employed to carry the read/write heads to the
desired locations. The actuator is coupled to a voice coil motor which
provides the torque for rotating the actuator about its pivot. Ball bearing
| pivots are typically chosen for their compactness. However, ball bearings
30 operate with some degree of pre-load and friction, which can lead to non-

linearity in the movement of the actuator.



- 3 FEB 2005 -2 5 Flexural pivots appear to offer a feasible alternative

-to ball bearing pivots in that there is no stiction and that the _

resol ution of positioning can be essentially a function of the serﬁ%FEB 2005
control system Attenpts have been nmade in the past to incorporate

flexural pivots into disc drives, such as the pivot systens described in
the United States patent nunber 5,504,641, issued to Diel 10 on Apri

2,1996, and the United States patent number 5,029,030, issued to Luecke

on July 2,1991. However, these designs r#clude |arge, unwieldy springs

whi ch are unsuitable in nodern disc drives where size is an inportant
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modern  di sEuetkevasJulg®, P9meIpwelet, Hikeseliiesipristclude large, unwieldy
springs which are unsuitable in modern disc drives where size is an important
consideration.
General purpose flexural pivots have also been designed, such as those
15 of the type described in United States patent number 3,811,665, issued to
Seelig on May 21, 1974. In such flexural pivots, two flat springs are assembled
so that a solid center of one spring is disposed within an open center of the
other spring. The springs are coupled at their longitudinal edges to undercut
slots inside a circular sleeve. Such flexural pivots can be difficult to assemble,
20  however, and no pivots of this type have been successfully incorporated into
disc drives. There remains therefore a need for an improved flexural pivot for
use with a rotary actuator, one which eliminates the problems associated with
conventional ball bearing cartridges while being suitable for use in modern
disc drives.

25

Summary of the Invention

The present invention relates to flexural pivots for use with rotary disc
drive actuators. According to a preferred embodiment, the pivot can be
30 substantially disposed in a cavity of the actuator. The pivot includes a first

member that is coupled to the cavity wall and a second member that is



The present invention relates to flexural pivots for use with rotary disc
drive actuators. According to a preferred enbodi nent, the pivot can be 30
substantial ly disposed in a-cavity of the actuator. The pivot includeg &EB 2005
first nenber that is coupled to the cavity wall and a second nenber that

Is 3 FEB 2005 -3 5 nounted to a disc drive housing conponent of the disc
drive. At least two leaves join the first nmenber to the second nenber

Each of the |eaves extend fromat |east one external surface of the

nenber. The | eaves are transversely disposed relative to one another. In

one enbodi nent, the cavity is configured with two end walls that 10

defi ne recess.in, slidable engagenent with t second nmenber. The two end
wal | s sgsr venfoéu}t?‘ﬂf? A réYeaﬂg\‘)ﬁngfo’E“rPé’n&B? ﬁg%rdlﬁiydféﬁ% Agleast bvabut ment
with the s o . ' t cayvj.ty further
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two washer sfraneasleastr@ externabslirfA®adf the herhbal THEehVE éﬁ@%s@el%@% spaced
apart by a same distance for 15 all the | eaves. According to a preferred
embodi nent , dispesedreletiveto eng andtbar.of the pivot is general |y coinci dent al
with the center ff mass,of..the actuator. These and various other features

as wel | as advan rhﬁ%%empéﬁn%fa 78 conlgpresswith twiavansd weks hatl  be
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per spect i vewallgwervk ta lihhis €hélfdtuBon bf W £dtuskoe by ¥BATHEENo Mutment with
the second member. In another embodiment, the cavity further includes a first
- recess shaped to locate the first member. Preferably, two washers are secured
to each leaf such that the two washers are spaced apart by a same distance for
15  all the leaves. According to a preferred embodiment, the center of rotation of
the pivot is generally coincidental with the center of mass of the actuator.
These and various other features as well as advantages which
characterize the present invention will be apparent upon reading of the
following detailed description and review of the associated drawings.

20

Brief Description of the Drawings

FIG.1 is a perspective view of a disc drive in which one embodiment of
the present invention is implemented.
25 FIG. 2 is a perspective view of an actuator according to a preferred
embodiment of the present invention.
FIG. 3 is a perspective view of the flexural pivot of FIG. 2.
FIG. 4 is a perspective view of an alternative embodiment of the
flexural pivot. |
30 FIG. 5 shows the flexural pivot of FIG. 4 incorporating the use of

washers.



the present invention is inplemented. 25 FIG 2 is a perspective view of

an actuator according to a preferred enbodi nent of the present inze&tﬁEB]ZUUS
FIG 3 is a perspective view of the flexural pivot of FIG 2. FIG 4 is a
perspective view of an alternative enbodi nent of the flexural pivot. 30
FIG 5 shows the flexural pivot of FIG 4 incorporating the use of

washers. 3 FEB 2005 -4 5 FIG 6 is a perspective view of an enbodi nent
having two | eaves. FIG 7 is a perspectjve view of an alternative

enbodi nent with endplates. FIG 8 shows#t he fl exural pivot of FIG 7 in
assenbly with clanps. FIG 9 illustrates alternative shapes for the first

nber d secon . £l exural Dpiyot cordin o0 the present
inﬁvent i ﬁ. FI G 6G_|1&S)15ar? %%r(rgé%%&el v‘ng‘%YuéW %?‘Bagweé}%fhaéﬂ% Bﬁeaé’ééor ding to

an alternative SIQOHisEPrsPhctieviBWATR alldUSHTd QR o@ﬁh%kﬂ&ﬂh[)esc” ption

15 Referring nowto FIG 1, there is illustrated a disc drive (10) with a
nunber of desdplates?) secured to a spindle (14) by a disc clanp (16). The

discs (12) are tted for storing data in circular tracks. Read/ wite
heads (18), supﬁﬁg{@@%‘vs thedlexusabpivenehFls t7iatassemably with)claraps. pr ovi ded

to read and recoggy; gjjystrates alternative shapes for the first member and second
10 member of a flexural pivot according to the present invention.

FIG. 10 is a perspective view of a flexural pivot according to an

alternative embodiment of the present invention.

Detailed Description
15
Referring now to FIG. 1, there is illustrated a disc drive (10) with a
number of discs (12) secured to a spindle (14) by a disc clamp (16). The discs
(12) are formatted for storing data in circular tracks. Read/write heads (18),
supported at the tip of each actuator arm (20), are provided to read and record

20  data to the discs (12). The actuator arms (20) extend transversely from an
actuator body (22) of an actuator (24) that is configured for rotational
movement about an axis (26) such that the read/write heads (18) can be
positioned at the desired radial location and can thus read/write to the
selected track.

25 The actuator (24) is coupled to a voice coil motor (28) which includes a
magnet (30) secured to a disc drive housing. The housing of the disc drive
shown in FIG. 1 has a base (32) and a cover (34) which when in assembly with
a gasket (36) provide a sealed environment for the various disc drive
components mounted therein. The present invention, however, is not limited

30 todisc drives of such configurations and can be applied to disc drives with

other housing structures.



20 data to the discs (12). The actuator arns (20) extend transversely from
~an actuator body (22) of an actuator (24) that is configured for =3 FEB 2005
rotational novenent about an axis (26) such that the read/ wite heads

(18) can be positioned at the desired radial |ocation and can thus

read/ wite to the selected track. 25 The actuator (24) is coupled to a

voi ce coil notor (28) which includes a magnet (30) secured to a disc

drive housing. The housing of the disc drive shown in FIG 1 has a base

(32) and a cover (34) which when in ass@nbly with a gasket (36) provide a
seal ed environnent for the various disc drive conponents nounted therein.
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the coil (40), and thus controls the direction an gree of _ of
the act uat orirquddhoardhssemblya@@) muadited &2$he Kasp(32)) Eatrols the aneéxti ty (44)

ext ending alln%r\]/?ded to the coil (40), and thus controls the direction and degree of rotation
of the actuator (24).
The actuator body (22) is provided with a cavity (44) extending along

15 the axis of rotation (26). According to an embodiment of the present
invention, there is provided a flexural pivot (46) inside the cavity (44) to
enable rotation of the actuator (24) in a transverse plane, as is illustrated in
FIG. 2. A preferred embodiment of the pivot (46) is shown in greater detail in
FIG. 3. The pivot (46) includes a first member (48) with two external inclined

20  surfaces (50) inclined towards a virtual center of rotation of the pivot. The
inclined surfaces (50) are separated by a third surface (54) that is configured to
abut the wall (56) defining the cavity (44). The first member (48) is secured to
the actuator body (22) by a transversely located set screw threadably engaged
to the actuator body (22) and the first member (48).

25 The pivot (46) further includes a second member (58) also having two
external inclined surfaces (60) inclined towards the center of rotation of the
pivot. These inclined surfaces (60) need not have the same angle of separation
as the inclined surfaces (50)' of the first member. The second member (58) is
configured with mounting features (62) for mounting to the base (32) or to the

30 cover (34) of the disc drive. For example, the second member (58) can be

secured by the use of a set screw that engages an axial tapped hole (63) in the



15 the axis of rotation (26). According to an enbodi ment of the present
invention, there is provided a flexural pivot (46) inside the cavity3(FEB 2005
to enable rotation of the actuator (24) in a transverse plane, as is
illustrated in FIG 2. A preferred enbodi nent of the pivot (46) is shown

in greater detail in FIG 3. The pivot (46) includes a first nenber (48)
with two external inclined 20 surfaces (50) inclined towards a virtual

center of rotation of the pivot. The ingclined surfaces (50) are separated
by a third surface (54) that is configur@d to abut the wall (56) defining
the cavity (44). The first menber (48) is secured to the actuator body

22) b t I ted. screw.t hr eadabl aged to the
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base (32) or the cover (34 e disc dri've. rnatrve cond

menber (58) andrndirgpateneseicihednclired stefdtes (60) bage de2dhd #embbe cover (34)
of the di SCA?{‘i ve.  The Bi vot (46) includes a plurality of |eaves (64)
J

j oi ni ng t heA4dizeent leawas Beginfsymapligrnate indinaddsurfacbeof {HEdjrst Fenmbérdal  ( 64)
begi ns from,Q8%t Afernate inclined surfaces of the second member. The center of
rotation of the pivot is generally at the point where the leaves (64) intersect,

15  which is preferably designed to be near to, or to coincide with, the center of
mass of the actuator. The angle of separaﬁon 65 of the adjacent leaves, in the
relaxed state of the pivot, may be varied in different embodiments to obtain a
different torsional stiffness.

According to one embodiment of the present invention, the pivot (46) is

20  formed as a monolithic unit by electrical discharge machining of a solid piece
of metal.

According to another embodiment as shown in FIG. 4 , the leaves (64)
are separate thin flat strips of steel which are coupled by fasteners (66) to the
first member (48) and second member (58) at their respective ends (68, 69).

25  Fasteners such as screws can be used. Preferably, rectangular washers (70) are
inserted between the leaves (64) and the fasteners (66) so that the flexure
lengths of the leaves are more or less the same, being kept to the distance
between the edges (71, 72) of the respective inclined surfaces (50, 60). One
example of this is illustrated in FIG. 5.



10 the inclined surfaces (50) of the first nmenmber, traversing the cggij;

~of rotation, and ending at one of the inclined surfaces (60) of the éﬁhzmm
menber. Adjacent |eaves begin fromalternate inclined surfaces of the

first menber to end at alternate inclined surfaces of the second nenber.

The center of rotation of the pivot is generally at the point where the

| eaves (64) intersect, 15 which is preferably designed to be near to, or

to coincide with, the center of mass of the actuator. The angl e of
separation 65 of the adjacent |eaves, if-the relaxed state of the pivot,

may be varied in different enbodinents to obtain a different torsional

stiffness. Accordgi 10,0 eppodi nent of the present invention, the pivot
(46) is%szo forngapeg’ém&tﬂﬁ% ‘?P‘Hiael Fﬁrpa%‘ﬁe%m?@tﬁfm%%ﬂ&ﬁ]@éﬁ%ﬁ@em?chi ni ng
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coupl ed by flestespedtive(ififlinddsurfsce (50,/68). menber (48) and second nember (58)
at their respective ends (68, 69). 25 Fasteners such as screws can be

used. Pref erabl yIn yetanathen cmbeodistant wiizh)s shown imEEG.t% thdpivee ¢46)t he
hat the flexure |engths of the
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disc drive housing components by fasteners or adhesives. Clearance is
provided between the endplates and the ends (75) of the first member so as
not to hinder the movement of the first member. Clamps (76) can be added, if
15 so desired, to facilitate mounting to the respective disc drive housing
component (32, 34). In the example shown in FIG. 8, a screw (78) is used to
close the gap (80) between the ends of the clamp, and thereby secures the
clamp to the endplates. |
Referring back to FIG. 2, the cavity preferably includes a first recess (82)
20  for locating the first member (48). A second recess (84) may also be provided
such that end walls (86) of the second recess act as limit stops when the second
member (58) comes into abutment with the respective end walls (86) in the
course of its rotation.
The first member 48 and the second member 58 need not have arcuate
25  cross-sections to complement the shape of the cavity 44. Different shapes may
be chosen, and possible alternative shapes are illustrated in FIG. 9 for
exemplary purposes only.
Referring to FIG. 10, another embodiment of the present invention is
shown. A pivot (46) of this embodiment can be easily fitted within the cavity
30  (44) of the actuator (24) with the first member (48) attached to the wall (56) of

the cavity. The second member (58) can be similarly provided with features



the respective inclined surface (50, 60). In yet another enbodi nent 9“FEB‘HM5
Is shown in FIG 7, the pivot (46) includes endplates (74) transversely

di sposed at both ends of the second 10 nenber (58). The endpl ates (74)

al l ow for abutnent against the base (32) and the cover (34) of the disc
drive and can thus be adapted for nounting to the disc drive housing
conponents by fasteners or adhesives. Clearance is provided between the
endpl ates and the ends (75) of the first nenber so as not to hinder the
movenment of the first menber. danps (768- can be added, if 15 so desired,

to facilitate mounting to the respective disc drive housing conponent

(32, 34). | %}Mr}gle shown in FIG 8, a screw gS is used to close
the gep ool giust Erasiibie oascormasirapaninebysiluluo ke ol am
a first recr:) g@%?gﬁﬁgg 9 o%%)%%éfl?%%g#ﬁ%r %Is} 4t ﬁ{é}‘%’gé){? Eésee.mﬂ Séléé&ﬁﬂ
recess (84) (50))f #héfirdiend@hByy. d8henIHE i‘;d}@ﬂgﬁ% ir’{@%%%))cécﬁ@até?%s%ﬂ econd

recess act as limt stops when the second e comes | nto abut ment
with the rethebtroleavespd)are at {18s8)gler(63)te oneamositeroOtheswise} thicileavesThe

first menber 48 and the second nenber 58 need not have arcuate 25
Cross-secti @@%Fﬁacg&fgﬁ'é%\@rﬁrs‘i mn%ﬁérqiﬁtedrr@mwﬁw centermfrptationt  shapes

may beqgho ssi hls ternative shapes are illustrated in FIG 9
for exe%r%l a? pﬂ?fggg;%g’ag{n%ﬁ(%gf erring to FIG 10, another enbodi nent of

easi Ty THited i Lo he cn e Aot ot By ey SRSt ol

first menbeactpa8rsdradiomallyt desigmediérriusé34ith atball bearing pivot cartridge. In
addition, it avoids the difficulties encountered by conventional designs when
trying to assemble intersecting flat springs within a cylindrical sleeve.

15  Furthermore, in comparison with conventional flexural pivots that are located
outside the actuator body, the present invention provides a compact pivot that
can be mounted substantially in a cavity of the actuator body such that the
center of rotation of the actuator is located nearer the center of mass.

Alternatively, embodiments of the present invention may be described

20 asfollows:

In a first contemplated embodiment, a pivot (such as 46) can be
substantially disposed in a cavity (44) that is defined by a wall (56) of an
actuator (24). The pivot (46) includes a first member (48) that is coupled to the
wall (56) and a second member (58) that has mounting features (such as 62, 63)

25  for mounting to a disc drive housing component (such as 32, 34) of the disc
drive (10). The first member (48) has at least one first external surface (50).
The pivot includes at least two leaves (64) transversely disposed at an angle
(65) to one another, where each of the leaf (64) joins one of the first external
surfaces (50) to the second member (58) such that the actuator (24) is pivotable

30  with respect to the disc drive housing component (such as 32, 34) about an

axis (26).



the cavity. The second nenber (58) can be simlarly provided with fe ﬁc‘#ﬁr z
3 FEB 2005 -8 5 (not shown) for nounting to the housing conponent (s B 2005
32). Two leaves (64) extending fromthe second nenber (58) are attached

to external surfaces (50) of the first nmenber. Wen the pivot (46) is in
its relaxed state, as shown, the two |eaves (64) are at an angle (65) to
one another. O herwi se, the |eaves (64) bend so that the first nenber is
rotated relative to a center of rotatiog%lo represented by an axis (26).
Disclosed is a flexural pivot that can easily incorporated with rotary
actuators traditionally designed for use with a ball bearing pivot
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coupl ed t o ehchleaf(64) (sﬁﬁ) that thatwe sstersyf0eare spaded dypdrt bes sapnet i ng
features (such as 62 25 for m)untlngtoadlsc rive housing
conponent (éeﬁgﬁiq;sfoggll tbq}ea(ggs {642 Aiceerding to a preferred embodiment, the

center of rotation of the pivot (46) is generally coincidental with the center of
mass of the actuator (24). Preferably, each of the first external surfaces (50) is
15  inclined towards the center of rotation. In an alternative embodiment, the
second member (58) may include second mounting features (62) for mounting
to a second disc drive housing component (such as 32, 34).
It is to be understood that even though numerous characteristics and
advantages of various embodiments of the present invention have been set -
20 forth in the foregoing description, together with details of the structure and
function of various embodiments of the invention, this disclosure is
illustrative only, and changes may be made in detail, especially in matters of
structure and arrangement of parts without departing from the scope and
spirit of the present invention. |
25



drive (10). The first nenber (48) has at |east one first external surface
(50). The pivot includes at |least two | eaves (64) transversely dlsp}pﬁ@ 20[]5
at an angle (65) to one another, where each of the |eaf (64) joins one of
the first external surfaces (50) to ]tsdge second menber (58) such that the
actuator (24) is pivotable 30 with respect to the disc drive housing
conmponent (such as 32, 34) about an__axis (26). - 3 FEB 2005 -9 5 In

anot her cont enpl at ed embodi nment, th&lms ty (44) is configured wth two
end walls (86) that define a recess (84) in slidable engagenent with the
second nmenber (58). The two end walls (86) serve to limt the rotation of
the actuator (24) by comng into abutnment with the second nenber (58). In
anot her Whibtidictabméd ist he cavity (44) further includes a first recess (82)
shaped 10 to locate the first nenber (48). Preferably, two washers (70)
are secured to each |leaf (64) such that the two washers (70) are spaced
apart by a sane distance for all the |eaves (64). According to a
preferred enb nter of rotation of the pivot (46) is
gene(r%ally EOIlﬁgli g?ﬁt Fs{%ﬁ?ﬁﬁghe center of nmass of the actuator (24).
Preferably, each of the first efxt ernal surfaces (50) is 15 inclined
towards the cent er? Rfusiighayinga firstcomponenter nat i ve embodi ment, the second
menber (58) may include second nounting features (62) for mount | ng to a
second disc drive Wmamhéﬂng@@émy,(aagch as 32, 34). It is to be

under stood that even though nunerous characteristics and advantages of
vari ous enbodi mentaspiedt dohmprisingsent i nventi on have been set 20 forth in
the foregoing description, together with details of the structure and

a first member and coupled to the actuator, the first member having
10 - at least one external surface;
a second member mounted to the first housing component; and
at least two leaves, each leaf joining one of the external surfaces to
the second member, wherein the leaves are transversely disposed at an
angle to one another such that the actuator is pivotable with respect to the

15 housing about an axis.

2. The disc drive of claim 1 in which the cavity further comprises:
two end walls defining a recess in slidable engagement with the second
20 member, the two end walls serving to limit rotation of the actuator by coming into

abutment with the second member.



function of various enbodinents of the invention, this disclosure is
ilTustrative only, and changes may be nmade in detail, especially iR :?‘nFEhB 2005
matters of structure and arrangenent of parts w thout departing ftromthe
scope and spirit of the present invention. 25 - 3 FEB 2005 -10 d ai ns
VWhat is claimed is: 5 1. Adisc drive ]c'Orrpri sing: a housing having a first
conponent; _ an actuator having a cavity;, and a pivot conprising: a first
menber and 3¢ ol dc diave ofclaim Limwihich thewayity Burtheredmprisesivi ng 10 at | east
one external surface; a second nenber nmounted to the first housing
conponent ; and at 4 Bmstecessshipedite focarahdfitseafenjbei.ni ng one of the external
surfaces to the second nenber, wherein the | eaves are transversely

di sposed at an angle to one another such that the actuator is pivotable
with respect to the 15 housing about an axis. 2. The disc drive of claim
1 in which the cavity further conprises: two end walls defining a recess
in slidable engagenent with the second 20 nenber, the two end walls

servizng to,l it .rotatiogn,of t tuator. by comng into abutnment with
t he ssecon d4'rre eedrlgc Ve' o1'¢laim 1 (I)}efux%ﬁer comprlsmg.

a pair of washer secured to each one of the leaves, the washers of each

pair being spaced apart by substantially a same distance.

10 5. The disc drive of claim 1 in which the pivot has a center of rotation generally

conincident with a center of mass of the actuator.

6. The disc drive of claim 5 in which each of the external surfaces is inclined

15 towards the center of rotation.

7. The disc drive of claim 1, the housing further comprising:
a second component, the second member being coupled to the second

20 housing component.

8. An actuator configured for rotational movement about an axis, comprising;



3 FEB 2005 -11- 3. The disc drive of claiml in which the cavity further
conprises: a first recess shaped to locate the first nenber. 5 4. IE@@BSEU
drive of claim1 of further conprising: a pair of washer secured to 05
one of the | eaves, the washers of each pair being spaced apart by
substantially a sanme distance. 10 5.- W disc drive of claim1 in which

the pivot has a center of rotation generally conincident with a center of
mass of the actuat@ractigtorpedy bpwng dcavity;efidcl aim 5 in whi ch each of the
external surfaces is inclined 15 towards the center of rotation. 7. The

di sc drive of cl aiapitot dongprisimgsi ng further conprising: a second conponent,
the second nenber being coupled to the second 20 housing conponent. 8. An

actuat or configured foraﬁ@tﬁbh@&adoumuemtac@{a%;t an axis, conprising: 3
FEB 2005 5 10 -12- an actuator body having a cavity; and a pivot

conprising: a first me " r:.a second ne r
positioned within the g%??%%sgcﬁr?g lltlté)ﬂg%gﬁbféatéée)cavﬁt&mﬁgang@rﬁgg’&%| ng;
and 5 mounted to a housing; and

at least two leaves, each leaf joining the first member to the second
member, wherein the leaves are transversely disposed at an angle to one

another such that the actuator is configured to be pivotable with respect to

the housing about the axis.

10
9. The actuator of claim 8 in which the cavity further comprises:
two end walls defining a recess in slidable engagement with the second
member, the two end walls serving to limit rotation of the actuator by coming into
15 abutment with the second member.
10. The actuator of claim 8 in which the cavity further comprises:
a first recess shaped to locate the first member.
20

11. The actuator of claim 8 further comprising:

two washer secured to each one of the leaves, the two washers being



at least two | eaves, each leaf joining the first nmenber to the second
menber, wherein the | eaves are transversely di sposed at an angle t,0 o

anot her such that the actuator is configured to be pivotable with ?éggggtﬂm5
to the housing about the axis. 9. The actuator of claim8 in which the
cavity further conprises: tw end wail | - defining a recess in slidable
engagenent wth the second nenber, the two end walls serving to limt
rotation of t¥acedApay by saipedisigneg forrallghe keBvesbut ment with the second
menber. 10. The actuator of claim8 in which the cavity further conprises:
a first recess shaped to |locate the first menber. 20 11. The actuator of
claim8 further conprising: two washer secured to each one of the |eaves,
the two washers being 3 FEB 2005 -13 spaced apart by a sanme di stance for
all the leaves. 12. The actuator of claim8 in which the pivot includes a
center of Bl : NGl - WM ter of mass of the
cctuator. 13, TigRab?oeLal g in yHCHIR RRL il 2o Brodlio BB el
surfaces is i [ rds the center of rotation. 10 14. The actuator
of c?ain18 iﬁB Ckgﬁngggggggﬁgﬂﬁgﬁﬁﬁﬁ“V?aggﬁfigured to be nounted to first
and second housi ng conponents.

13. The actuator of claim 12 in which each of the external surfaces is inclined towards
the center of rotation.

10

14. The actuator of claim 8 in which the second member is configured to be mounted

to first and second housing components.



FLEXURAL PI'VOT FOR ROTARY DI SC DRI VE ACTUATOR Abstract of the Disclosure
The present invention provides for a flexural pivot that can be fitted

within a cavity of an actuator. The pivot includes a first nenber H‘BatFEgam%
be coupled to the wall defining the cavity and a second member that can be
nmounted to the disc drive housing conponent of the disc drive. At |east

two |eaves join external surfaces of the first member to the second
menber. The present invention offers a flexural pivot that can be easily
incorporated with rotary actuators traditionally designed for use with a
bal | bearing pivot cartridge. In addition, it avoids the difficulties

encount g ed by CEDENURAIAPTVOITEORROFA ' : %ersecti ng
flat springs within a cylindrical 3eev2??mrsﬁgwn¥§§&ﬁ}‘§'g rison with
conventional flexural pivots that are |ocated outside tge act uat gr body,
the present invention provides conpact pivot that can be nounte
substantially in a cavity of tﬁgsﬁ'éﬁttfbfttbﬁ%élpsgtﬂ:h that the center of

rotation of the actuator is |ocated nearer the center of nmss.

The present invention provides for a flexural pivot that can be fitted
10 within a cavity of an actuator. The pivot includes a first member that can be
coupled to the wall defining the cavity and a second member that can be
mounted to the disc drive housing component of the disc drive. At least two
leaves join external surfaces of the first member to the second member. The
present invention offers a flexural pivot that can be easily incorporated with
15  rotary actuators traditionally designed for use with a ball bearing pivot
cartridge. In addition, it avoids the difficulties encountered by conventional
designs when trying to assemble intersecting flat springs within a cylindrical
sleeve. Furthermore, in comparison with conventional flexural pivots that are
located outside the actuator body, the present invention provides a compact
20  pivot that can be mounted substantially in a cavity of the actuator body such

that the center of rotation of the actuator is located nearer the center of mass.

FIG. 2





