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. In a magnetic disk drive, a compliant member (26) connects the top of the bearing assembly (21) for the actuator arm (20) to the
drive. The member is compliant in the vertical direction and stiff in the horizontal direction to resist actuating forces being applied to the

i 1) when the actuator the . The i i
:ﬁm(nza)lsi:embly(z.)w rotates the arm (20). actuator arm (20) has a fork (34, 36) with a shelf (38, 40) on which the




10 arm holding the read/wite transducer, pivots. Forces (and therefore
torques) are inparted to the actuator armby neans.of _an actuatar _usually

a voice coil notor, or such. These forces, besides providing the torques
required to actuate the arm tend to deflect the actuator arm and bearing
assenbl y, arwiovéizasex ore, the read/wite transducers, in an pEffesdcosish €
direction, the "in-plane' direction. In order to reduce such defl ections,
many 15 di sk drives have the top of the bearing assenbly secured to arigid
structural nmenber, such as a stiff top cover or the steel part of the

- magnet assenbly. The bottomis usually attached to a base casting, or

pl ate. This anchors both the top and bottom of the bearing assenbly and
allows for a nmuch stiffer bearing assenbly.

COMPLIANT ANCHOR FOR
SECURING DISK DRIVE ACTUATOR BEARING
CKG E
This invention relates to disk drives for storing information, and more

5 particularly, to an actuator arm assembly for a disk drive.

Disk drives have an actuator arm which moves magnetic read/write heads

into engagement with a recording media, either a. flexible disk or a rigid disk in a
removable cartridge.

Most disk drives contain an actuator bearing assembly around which an

10 arm, holding the read/write transducer, pivots. Forces (and therefore torques) are

imparted to the actuator arm by means of an actuator, usually a voice coil motor, or such.

These forcés, besides providing the torques required to actuate the arm, tend to deflect the

actuator arm and bearing assembly, and therefore, the read/write transducers, in an

undesirable direction, the "in-plane” direction. In order to reduce such deflections, many

15 disk drives have the 1op of the bearing assembly secured to a rigid structural member,

such as a stiff top cover or the steel part of the magnet assembly. The bottom is usually

attached to a base casting, or plate. This anchors both the top and bottom of the bearing

assembly and allows for a much stiffer bearing assembly.
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structural nenber, ( . .
to introduce unwanted distortion. This can be especiallyja proBElélmOED t he
stiffness or parallelismof the base casting (or plate) is poor (or

conpetes) with t WOWBIOness and parallelismof the other rigidpeTusssnorss

However, as

structural nenber :
defl ection of the actuator armdue to the forces applying torque to the
arm whil e avoiding the unwant ed
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the bearing assenbly is being attached tpo—tHat—igid
the bearing assenbly can be signifi cartIWStSHﬁfédiAs)Bag\]

s. It is an object of the present invention to reduce the

However, as the bearing assembly is being attached to that rigid structural
member, the bearing assembly can be significantly tilted so as to introduce unwanted
distortion. This can be especially a problem if the stiffness or parallelism of the base

casting (or plate) is poor (or competes) with the stiffness and parallelism of the other rigid

- structural members.

It is an object of the present invention to reduce the deflection of the
actuator arm due to the forces applying torque to the arm, while avoiding the unwanted
distortion introduced by prior art techniques of securing the bearing assembly to a
structural member.

Disk drive actuators usually have a fork-like structure at one end to attach
a coil such as that of a rotary voice coil motor. Such a fork can make it difficult to locate
the coil, especially in the vertical direction, while trying to attach the coil, as \.avith an
adhesive or other potting method. |

It is another object of the present invention to provide an improved
technique of locating the coil on the actuator arm.

SUMMARY OF THE INVENTION

In accordance with the present invention, a compliant member secures the
top of the bearing assembly. The compliance is in the vertical direction. The strap is stiff
in the direction of the actuation forces (the "in-plane” direction). As the top of the
bearing assembly is being secured, the compliant member or anchor easily defects and
adjusts to the bearing assembly position rather than the bearing assembly adjusting to the
anchor. This introduces minimal tilt or other distortion of the pivot. Once secured, the
"in-plane” stiffness of the anchor predominates and reduces "in-plane” deflections to an

acceptable level.
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distortion introduced by prior art techniques of securing the bearing
aSsenmblv to . a structural penber. 10 Disk drive actuators

usually have a fork-like structure at one end to attach a coil such as that
of. a rotary voice coil motor. Such a fork can nmake it difficult to |ocate
the coil, esWOIAINY in the vertical direction, while tryi npcrmsségorh t he
coil, as with an adhesive or other potting nethod. It is another object of
the present invention to provide an irrprg\ée_d 15 technique of locating the
coil on the actuator arm SUMVARY OF THE I'NVENTI ON I n accordance with the

present invention, a CoER idrplial& i the VRfitaF Sirdcion and stiffness in the "in-plane”
direction can be accomplished by use of a separate strap or can be incorporated into
existing parts, such as the top cover or the steel part of the magnet.

By adding a shelf for the coil to rest on during the attachment operation a

5 shelf fixtring featre is provided, thus a better and more cost-effective location is
obtained as well as greater ease of attachment is facilitated.

The shelf also allows the coil to be more robustly anchored to the actuator
arm. Mechanical shock and vibration cannot loosen the coil as easily because there is no
direction where pure shear is placed on any joint. The additional mass on the actuator

10 arm underneath the end of the coil also can help counterbalance a rotary actuator arm.

The better balanced a rotary actuator arm and coil assembly, the less sensitive the system

. is to rectilinear vibration and mechanical shock. This is especially true if the arm has
additional mass as caused by an abrupt angled arm.

The foregoing and other objects, advantages and features of the invention

15 will be better understood from the following more detailed description and appended
claims.
SHORT DESCRIPTION OF THE DRAWINGS
Fig. 1 shows a disk drive in accordance with the present invention;
Fig. 2 shows the compliant strap in more detail;
20  Fig. 3 shows the shelves in the fork of the actuator arm;

Fig. 4 shows an alternate embodiment of an arm with a shelf for holding
the coil; and

Fig. 5 shows a cartridge of the type used with the invention.



The strap is stiff in the direction of the actuation forcle

top of the bearing assenbly. The conpliance is in the ver[’rm?![ HiEETagAS BEEN
direction). As the top of the 20 bearing assenbly is bein
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conpliant nenber or anchor easily deflects and adjusts to the bearing
assenbly positi oWO962338¢ t han t he bearing assenbly adjusting topé¢1resseaeRer .
This introduces mninmal tilt or other distortion of the pivot. Once
secured, the "in-plane" stiffness of the anchgr predom nates and reduces
"in-plane" deflections to an acceptable |evel.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 shows a disk drive of the type for use with a cartridge 10 (Fig. 5)
which contains a recording media 14. The cartridge is inserted into the drive at 11. A
motor at 12 rotates the flexible media in the cartridge. The cartridge shown in Fig. 5 has
a disk 14 with a hub 16 rotatably mounted therein to be rotated by the motor.

The disk is engaged by read/write heads 18 which are carried by the arm
20. Arm 20 pivots around an actuator bearing assembly 21 (Fig. 4) mounted on the
baseplate 22. An actuator for rotating the arm includes a voice coil motor with a coil 24.

In accordance with the present invention, a compliant strap 26 connects the
top of the bearing assembly to the drive. More particularly, the strap 26 is secured to the
top of the actuator bearing assembly by the screw 28 and is secured by a screw 30 to the
casting 32 which is part of the baseplate 22. The strap 26 is compliant in the vertical
direction, but is stiff in the direction of the actuation forces applied to the bearing
assembly when the actuator rotates the arm 20,

As shown in Fig. 3, the end of the actuator arm which holds the coil 24 is
in the form of a fork having tines 34 and 36. These tines each have a shelf 38 and 40
which allow the coil 24 to be securely anchored to the actuator arm. The additional mass
of thgse shelves on the actuator arm underneath the end of the coil helps counterbalance
the actuator arm. This is a particular advantage for a dog-legged actuator arm of the type
shown in Fig. 4.

In this type of actuator arm, head suspensions 42 carrying read/write heads
44 are secured at 47 to the actuator arm in a dog-leg arrangement. In this embodiment,

the shelf 46 has a particular advantage of counterbalancing the actuator arm.
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-3- _This conpliance in the vertical direction and stiffness_in the

"in-plane"” direction can be acconplished by use of a separate strap or can
be incorporated into existing parts, such as the top cover or the steel
part of the WRees300By adding a shelf for the coil to rest ogriitedtesst he
attachnment operation a 5 shelf fixuring feature is provided, thus a better
and nore cost-effective |location is obtai ngd as well as greater case of
attachnent is facilitated. The shelf also allows the coil to be nore

robustly anchored to thppe 'and btfler "Yefifiles 38 GvadlTes’ b hd ihehtion

cannot | oosen the coil as eaSi| ecause at Ee’r e 1s no
will be better understood from the following more detailed description and appended

claims.
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understood fromthe followi ng nore detail ed description and appended

cl ai nms. SHORT DEW_E[SPARG Fig. 1 shows a disk drive in
accordance with the present I nvention;

1. A magnetic disk drive in which recording media is engaged by

read/write heads comprising:
an arm carrying said read/write heads into engagement with said
5 media;
an actuator bearing assembly around which said arm pivots;
an actuator for rotating said arm; and
a compliant member connecting the top of said bearing assembly to
said drive, said member being stiff in the direction of the actuation forces applied to said
10 bearing assembly when said actuator rotates said arm, the compliance of said member
being in the transverse direction.
2. The disk drive recited in claim 1 wherein said member is compliant
in the vertical direction and stiff in the horizontal direction.
3. The disk drive recited in claim 2 further comprising:
15 a baseplate, said actuator bearing assembly being mounted on said
baseplate;
a casting extending upwardly from said baseplate, said compliant
member connecting the top of said bearing assembly with the top of said casting.
4. the disk drive recited in claim 3 wherein said compliant member is
20 a strap connecting the top of said bearing assembly with the top of said casting.
S. The disk drive recited in claim 1 wherein said actuator includes a
rotary coil motor.
6. The disk drive recited in claim 5 wherein said coil motor and

wherein said actuator arm includes a fork and a coil in said fork.
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Fig. 2 shows the conpliant strap in nore detail; 20 Fig. 3

shows_the.shelves ipn the fo [ mdl g Eig  ArSH
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7. The disk drive recited in claim 6 further comprising:
a shelf in said fork for holding said coil.
8. The disk drive recited in claim 7 wherein said actuator arm carries
said read/write heads at one extremity thereof and said coil motor at the other extremity.
9. The disk drive recited in claim 8 wherein said actuator has a dog-leg
between the extremities thereof. |
10.  The disk drive recited in claim 9 wherein said shelf adds mass under
said coil to better balance said arm.
11. A magnetid disk drive in which recording media is engaged by
read/write heads comprising:
an actuator arm carrying said read/write heads into engagement with
said media;
an actator bearing assembly around which said arm pivots;
an actuator for rotating said arm including a rotary coil motor and
wherein said actuator arm includes a fork and a coil in said fork; and
a shelf in said fork for holding said coil. |
12.  The disk drive recited in claim 11 wherein said actuator arm carries
said read/write heads at one extremity thereof and said coil motor at the other extremity.
13.  The disk drive recited in claim 12 wherein said actuator has a dog-
leg between the extremities thereof.
14. The disk drive recited in claim 13 wherein said shelf adds mass

under said coil to better balance said arm.

_
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Fig. 1 shows a disk drj or use with a cartridge 10 (Fig. 5)
whi ch contains a recorMﬂﬁMﬁ]@L@ﬁjﬁme cartridge is inserted into the
drive at 11. A notor at*l2crata s flexible media in the cartridge. The
cartridge shown in Fig. 5 has 5 a disk 14 with a hub 16 rotatably nounted
therein to be rebakese®y the nmotor. The disk is engaged by r eaggdoksorBeads
18 which are carried by the arm 20. Arm 2Q pivots around an act uat or
beari ng assenbly 21 (Fig. 4) nounted on the baseplate 22. An actuator for
rotating the armincludes a voice coAMENDEDOCLAEMS h a coil 24. |In accordance
with the present [received dy, the intepnatinnals Burgsuom 23 Marck986 t(R3.05096bp of the
" bearing assenbly to the drﬁf\iéiﬂwléigaﬂtﬁ(ﬁﬂaﬂl nd Rcamepdesls 26 is secured
to the top of the actuator BEBHNERP séaumsHinchapged (4 Begesid 28 and is secured
by a screw 30 to the

1. A magnetic disk drive in which recording media is engaged by

read/write heads comprising:
a base;
5 an arm carrying said read/write heads into engagement with said
media;

an actuator bearing assembly around which said arm pivots, said

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

said projection is a casting which is unitary with said base.

AMENDED SHEET (ARTICLE 19)



casting 32 which is part of the baseptrate 22 The strap 26 is conpliant in

the vertical directign but is Glionoftheactuation
forces applied to the bearing & m"l"!mg Ilal actuator rotates the arm
20. 15 As shown i n+ e end of the actuator arm which
hol ds t he covD9@2830s shel ves 38, 40 and 41 in the form of apérroseshesing
tines 34 and 36. These tines each have shelves 38, 40 and 41 which allow
the coil 24 to be securely anchored togathe actuator arm The additi onal

mass of these shelves on the actuator arm underneath the end of the coil
dogt | eaged act uator ar myof  PhGURIAse ok ¥ub ol 3 iRkl i Bbmpal Hieibee " °
a strap connecting the top of said bearing assembly with the top of said casting.
5. The disk drive recited in claim 1 wherein said actuator includes a
5 rotary coil motor.
6. The disk drive recited in claim 1 wherein said arm includes a fork

and wherein said actuator includes a coil in said fork.

AMENDED SHEET (ARTICL



In this type of actuator arm head, suspensions 42 carrying read/ wite heads
embodi Tent . the shel T 46 has a par HM fﬂllmllﬂllﬂﬂﬁmegf HCount or bal anci ng t he
actuator arm D 96/ 23300
PCT/ US96/ 00751 -WO96/EBa80f or egoi ng and ot her objects. features aRdT/US6/00751
advant ages of the invention will be better understood fromthe follow ng
nmore detail ed description and appended 10
7. The disk drive recited in claim 6 wherein said fork includes a base
with tines extending therefrom further comprising:
a shelf extending entirely across said base between said tines of said
fork for holding said coil. |
5 8. The disk drive recited in claim 7 wherein said actuator arm carries
said read/write heads at one extremity thereof and said coil motor at the other extremity.
9. The disk drive recited in claim 8 wherein said actuator has a dog-leg
between the extremities thereof.
10.  The disk drive recited in claim 9 wherein said shelf adds mass under
10 said coil to better balance said arm.
11. A magnetic disk drive in which recording media is engaged by
read/write heads comprising:
an actuator arm carrying said read/write heads into engagement with
said media;
15 an actuator bearing assembly around which said arm pivots;
an actuator for rotating said arm including a rotary coil motor and
wherein said actuator arm includes a fork and a coil in said fork said fork having a base
and tines extending therefrom; and
a shelf in said fork for holding said coil between said tines, said
20 shelf extending entirely across said base between said tines of said fork.
12.  The disk drive recited in claim 11 wherein said actuator arm carries

said read/write heads at one extremity thereof and said coil motor is at the other

extremity.

AMENDED SHEET (ARTICLE 19)



cl ai nms. 6/1 4. The di sk dyj i laim3 wherein said
conplignl nEnhol fSednSirap co nH | [bﬁ[ﬂﬂﬁ H!&f i i
c r

with the top of said casting. 5. ited in claiml wherein
said actuator further conprises a rotary coil notor including said coil.
WO 96/23300 PCT/US96/00751

"
13.  The disk drive recited in claim 12 wherein said actuator has a dog-
leg between the extremities thereof.
14.  The disk drive recited in claim 13 wherein said shelf adds mass
5 under said coil to better balance said arm.

AMENDED SHEET (ARTICLE 19)



6 6. The disk drive recited in claim5 wherein said actuator armcarries
said read/wite heads at one extremty thereof and said coil npotor at the
other extremity. 7 The disk drive recited in claim iherein said actuator
has a dog- | eg between the extremties thereof. 8

7 8 The disk drjeygefasgei ted in claim 7 wherein said shelf addpctusssoors:

12

STATEMENT UNDER ARTICLE 19

The amendments of claims 1, 3, 6 and 12 are made in order to bring the
application in compliance with changes made in the U.S. application. The amendments do
not go beyond the disciosure of the International Application as filed since full supporn for

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



under sard coil to better balance sai d arm 8 9 The disk drive recrted

sai d other srde of sard body betmeen said tines of said fork. 10 10 The
disk drive recited in claim1l wherein said shelves further
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include a shelf at the extremty of each of said tines. 8. The di sk

drii

heads at one extremty thereof and said coil notor at the other extremty.
9.. The disk drive recited in claim@8 wherein said actuator has a dog-

| eg bet ween WRI62FWPenities thereof. 10.
9 wherein said shelf adds mass
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under said coil to better bal ance said arm 11. Cancel ed. 12. Cancel ed
711-_14, __Canceled 15 The disk drive recited in.c , .
shel f extends entirely across the bottom edge of said gt i‘i@ SHEgE rdyo BE
body between said tines of REPLACED
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sai d for_k. 16. The disk drive recited in claim1l wherein séid shel ves

further include a sholf at the extremty of each of said tines AN

96/ 23300 PCT/ US96/ 00751
8 :-AMENDED CLAI M5 [received by the International Bureau on 23 May 1996
(23.05.96); WO096/23300 PCT/US96/00751
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original claims 1,3,6,7,11 and 12 anmended; renaining clai msm&b ¢40075

paged)] 1. . A magnetic disk drive in which recording nedia is engaged by

read/ wite heads conpri'sing: a base; 5 {mm ryi

said read/wite heads into engagenent with said nedia;, a or%aAUBme
assenbly around which said arm pivots, said-assenbly being mounted to said
base; an actuator for rotating said arm

However, as the bearing assembly is being attached to that rigid structural

member, the bearing assé'mbly can be significantly tilted so as to introduce unwanted

distortion. This can be especially a problem if the stiffness or p:ftrallelism of the base

casting (or plate) is poor (or competes) with the stiffness and parallelism of the other rigid
5 structural members.

It is an object of the present invention. to reduce the deflection of the
actuator arm due to the forces apply_ipg forque to the arm, while avoiding the unwanted
distortion introduced by prior art techniques of securing the bearing assembly to a
Strucmral member. |

10 LDisk drive actators usually have a fork-like structure at one end to attach
a coil such as that of a rotary voice _coil motor. Such a fork can make it difficult to locate
the coil, especially in the vertical direction, while trying to attach the coil, as with an
adhesive or other potting method. |
— - It is another object of the present invention to provide an improved
15 technique of locating the coil on the actuator arm.
SUMMARY OF THE INVENTION

In accordance with the present invehtion, a compliant member secures thé
top of the bearing assembly. The compliance is in the vertical direction. The strap is stiff
in thé directidh of the actuation forces (the "in-plane" direction). As the top of the

20 b_earing assembly is being secured, the compliant member or anchor easily deflects and
adjusts to the bearing assembiy position rather than the bearing assembly adjusting to the
anchor. This introduces minimal tilt or other distortion of the pivot. Once secured, the
"in-plane” stiffness of the anchor pfedominates and reduces "in-plane” deflections to an .

acceptable level.



10 : a projection ext end| ng upwardl y a&@a‘?%‘l‘
bei ng un| tary.wi th said base; and a conpliant menber cd p’o

sai d bearing assenbly solely to said proj ection. sai d @W‘Asqgm

a direction of actuation forces applied to said bear|

~actuator rotates said arm the, conpl i ance- éf- sai d rrenber 1
direction transverse to said directi on of sal d actuation fp @g §WE£T”HRS.PEEN

di sk drive rBH ) b 2 BORIN f conpl Lant REPHAGED
verti cal dlrectlon and Stlff |n the horlzontal direction. 3. The di sk

_drive recited in clai nFg.fuiowa’a 8iRREvE 0T dhe BpeFoL RS with aSlir@idpe L105¢FaE. 5)

beari ng assenbly bei ng nounted on said
which contains a recording media 14. The cartridge is inserted into the drive at 11. A

motor at 12 rotates the flexible media in the cartridge. The cartridge shewn in Fig. 5 has
5 adisk 14 with a hub 16 rotatably mounted therein to be rotated by the motor.
The disk is engaged by read/write heads 18 which are carried by the arm
20. Arm 20 pivots around an actuator bearing assembly 21 (Fig. 4) mounted on the
baseplate 22. An actuator for rotating the arm includes a voice coil motor with' a coil 24.
In accordance with the present invention, a compliant strap 26 connects the
10 top of the bearing assembly to the drive. More particularly, the strap 26 is secured to the
top of the actuator bearing asserhbl’y by the screw 28 and is secured by a screw 30 to the
casting 32 which is part of the baseplate 22. The strap 26 is compliant in the vertical
direction,_ but is stiff in the.' direction of the actuation forces applied to the bearing
— assembly when the actuator rotates the arm 20.
1.5 As shown in Fig. 3, the end of the actuator arm which holds the coil 24 is
in the form of a fork having tines 34 and 36. ‘These tines each have a shelf 38 and 40
which allow the coil 24 to be securely anchored to the actuator arm. The additional mass
of these shelves on the actuator arm underneath the end of the coil helps counterbalance
the actuator arm. This is a partlcular advantage for a dog-legged actuator arm of the type
20 shown in Fig. 4.
In this type of actuator arm, head suspensions 42 carrying read/write heads
44 are secured at 41 to the actuator arm in a dog-leg arrangement. In this embodiment,
the ehelf 4_6 has a particular advantage of counterbalancing thé actuator arm.
\
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20 baseMendl ng upwardly fromsaid b ate ! 0 1

conpl i anym g the top of said bearing asse 1?96
of said m,lmamm aid projection is a casting which is unltary wi t
said base.” € 9t4.® disk drive recited in claim3 wherein said

conpliant nenber is a strap connecting thé top of said bearing assenbly

with the towﬁﬁ_

1. A magnetic disk drive in which recording media is engaged by
read/write heads comprising:
' a base;

an arm carrying said read/write heads iﬁto engagement with said

media;
a body having a side from which said arm projects and another
side; _ ' .
‘a fork having tines which extend from said other side of said
body; |

an actuator bearing assembly around which said arm and said
‘body pivots, said assembly being mounted to said base;

an actuator including a coil in said fork for rotating said arm;

shelves including a shelf extending across the bottom edge of said
other side of said body between said tines of said fork for holding said coil;

| a projection extending upwardly from said base and being unitary

with said base; and

a compliant member connecting the top of said bearing assembly
solely to said projection, said member being stiff in a direction of actuation forces
applied to said bearing assembly when said actuator rotates said arm, the compliance of

said member being in a direction transverse to said direction of said actuation forces.

2. The disk drive recited in claim 1 wherein said member is

compliant in the vertical direction and stiff in the horizontal direction.

3.  The disk drive recited in claim 2 wherein said projection isa

casting which is unitary with said base.
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i ncl udes % fork a d ?/\/nerel n said actuator includes a coil

WD 96/ 23300
PCT/ US96/ 00751 10 7. ~ The disk drive recbiled in claimé T'?'<§ SHE 2@3 BEEN
' ncludes a base 4. The disk drive recited in claim 3 wherein sai

is a strap connecting the top of said bearing aSsembly with the top of said casting.
5. The disk recited in ciaim 1 wherein said acmator further

compnses a rotary coil motor including said coil.
6. Canceled
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actuator arrm cdrrfes*said read/ wite heads 7at one extremt of and
said coil notor at the other extremty. 9-7/- The disk dr4 ited in
EETH

claim8 wherein said actuator has a dog-leg between the e EnSHERS HAS BEEN
thereof. 10.  The disK.drianededted in claim9 wherein pai d fEeLACEYdS

mass under 10 said coil to better balance said arm 11. A Hugllcu e—eH-5k
. drive in which recording nedia is engaged by
8. The disk drive recited in claim 5 wherein said actuator arm
carries said read/write heads at one extremity thereof and said coil motor at the other
extremity. '
9.  The disk drive recited in claim 8 wherein said actuator has a dog-

leg between the extremities thereof.
10.  The disk dﬁve recited in claim 9 wherein said shelf adds mass
o under said coil to better balance said arm.
| ' 11. Canceled.
12,  Canceled.
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bearl nge¢ asx.s und which said arm pi vots; an act um %&TAUG ]996 |

said armincluding a rotary.coil notor and wherei n said actuator - arm

rea m’iﬁnpr. sing: an actuator arm carryi @ ) %d/vg 0 Bedos

i Res

includes a fork and a coil in said fork safl-fork having a

extending therefrom ang a Wn said fork for hol ding sa'lr'dlscﬁmleTbHAS@éEN
said tines, said 20 shel extendrng entirely across sai d bape betREPEACER d

tines of said fork. 12.14. Theuar@eleHi. drive recited in claim 1T wherein said
actuator armcarries . L.
15.  The disk drive recited in claim 10 wherein said shelf extends

entirely across the bottom edge of said other side of said body between said tines of

said fork.
16. The disk drive rec1ted in claim 1 whereln said shelves further

include a shelf at the extremity of each of said tines.
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the other extremty.
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ﬁ_eM‘*c@ﬂntH*M- er bal ance said arm WO 96/ 23300 -
T2-STATEMENT UNDER ARTI CLE 19 The anendnents of clainms 1, 3,

6 and rder to bring the application in conpliance with
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DE ON OF THE PRE DIMENT
Fig. 1 shows a disk drive of the type for use with a cartridge 10 (Fig. 5)
which contains a recording media 14. The cartridge is inseftcd into the drive at 11. A
motor at 12 rotates the flexible media in the cartridge. The cartridge shown in Fig. 5 has
5 adisk 14 with a hub ~1§ rotatably mounted therein to be rotated by the motor.
The disk is engaged by read/write heads 18 which are carried by the arm
20. Arm 20 pivots around an actuator bearing assembly 21 (Eig. 4) mounted on the
baseplane 22. An actuator for rotaung the arm includes a voxce coil motor with a coil 24.
- In accordance with the present invention, a comphant strap 26 connects the
10 top of the bearing assembly to the drive. More particularly, the strap 26 is secured to the
| top of the actuator bearing assembly by the screw 28 and is secured by a screw 30 to the
casting 32 which is part of the baseplate 22. The strap 26 is compliant in the vertical
direction, but is stiff in the direction of the actuation forces applied to the bearing
assembly when the actuator rotates the arm 20. |
15 As shown in Fig. 3, the end of the acmator arm which holds the coil 24 is
in the form of a fork having tines 34 and 36. These tines each m\%%% |
which allow the coil 24 to be securely anchored to the actuator arm. The additional mass
of these shelves on the actuator arm undemgath the end of the coil helps counterbalance
the actuator arm. This is a particular adva:ﬁage for a dog-legged actuator arm of the type
20 spow_n in Fig. 4.
In this type of actuator arm, head suspensions 42 carrying read/write heads
44 are secured at 41 to the actuator arm in a dog-leg an'arigement. In this embodiment,

the shelf 46 has a particular advantage of counterbalancing the actuator arm.
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~—4—The disk drive recited in claim 3 wherein said compliant member
is a strap connecting the top of said bearing assembly with the top of said casting.

5. The disk recited in claim 1 wherein said actator further

comprises a rotary coil motor including said coil.
o Canceled—
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8—  The disk drive recited in claim 5 wherein said actuator arm

carries said read/write heads at one extremity thereof and said coil motor at the other

extremity.

7 5
== The disk drive recited in claim®%~wherein said actuator has a dog-

leg between the extrermtxes thereof..

@‘ The disk dnve recited in clalmiﬂ'-therem said shelf adds mass
under said coil to better balance: sa1d arm.
’ He Camceled=
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; The disk drive recited in claim ﬁherem said shelf extends
entirely across the bottom edge of said other side of said body between said tines of

said fork.
10

Y

=£6+— The disk drive recited in claim 1 wherein said shelves further
include a sheif at the extremity of each of said tines.
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