1 0 NOV 2005 1 G nbal Suspension for the Slider of a Magnetic Eisk q!byg _
+ Field of the Invention The present invention relates to a nmagnetic 8' 005
drive of the type in which an electromagnetic transducer for reading
magnetic disks is provided in a slider 5 which is nounted resilient

gi nbal assenbly. In particular it provides a head suspeﬂﬂﬁ@umﬁﬂmmum y for
such a drive, an armcontai ning such an assenbly, and a

cont ai ni ng such an arm Background of the 1nvention Magnetic dissike+dri ves
conventional ly include an el ectromagnetic transducer 10 head for reading

fromMwiting to magnetic di sks, such as floppy disks or hard disks, |ocated
within the drive. The head is part of a slider which is attached to an arm

whi ch can be moved oveisii) 8 shendf iHihaHHABEL AvddifeEbdeiDd the arm
is via a "ginbal assendlry™, :

glnbal assenbly conventlonally i ncludes a ginbal having a flexible portlon

15 ("flexur eFjeld of the ktventiensl i der is attached. The gi nbal is attached to a
| oadbeam WhICh i's mounted on an armof the disk drive. is known to
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slider which faces
assembly, and a disk drive containing such an arm

Background of the Invention

Magnetic disk drives conventionally include an electromagnetic transducer
10  head for reading from/writing to magnetic disks, such as floppy disks or hard
disks, located within the drive. The head is part of a slider which is attached to
an arm which can be moved over the disk. The attachment of the slider to the
arm is via a “gimbal assembly”, which resiliently supports the slider. The
gimbal assembly conventionally includes a gimbal having a flexible portion
15  ("flexure”) to which the slider is attached. The gimbal is attached to a
loadbeam, which is mounted on an arm of the disk drive. It is known to
provide a dimple between the flexure of the gimbal and the loadbeam, such
that the dimple provides a contact between the flexure and the loadbeam, and
the flexure moves relative to the loadbeam rolling or pitching about this point
20 of contact. The dimple may be provided on a surface of the flexure or of the

loadbeam.

During the operation of the disk drive, when the disk is being revolved in its
plane at high speed, the surface of the slider which faces the disk is spaced
by a small distance (e.g. 30nm) from the disk. The shape and configuration of
25 the slider are selected to include recesses to improve aerodynamics and such
that movements of air within the disk drive, caused by the motion of the disk,
create an air film bearing between the disk and the surface of the slider which
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by ‘a smal | ‘distance (e.g. 30nm) fromthe disk. The shape and confii @wnoat jgn
+of 25 the slider are selected to include recesses to i nprove aerodynam CS
and such that novenents of air within the disk drive, caused by the notion
of the disk, <create an air filmbearing between the disk and the surface
of the slider which 1 0 NOV 2005 2 faces the disk. This air film bearing
mai ntains the slider at a desired distance fromthe disk. This is
illustrated in Fig 1, where a slider 1 is2shown attached to a | oadbeam 3
by a ginbal 5 having a support portion 7 attached to the |oadbeam 3 and a
flexure 9. A disk (not shown) is spaced fromthe slider | in 5 the dowward
direction on the figure. The slider | is subject to a downward force Fo
fromthe d Thacosithe @3R Phis WA hAARG nfdihfair!ficl Qid30SH e Y8sifdPLiRtaricRa"
one at nosphere) pressure devel ope romthe air bearing. |In other
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one atmosphere) pressure on a portion of the slider surface and a positive
10  pressure on another portion of the slider surface. This is referred to as a
“negative pressure slider”, although the air bearing in fact generates more
positive force than negative force in most operating conditions and thus
enables the slider to fly with an effective upward lift force. However, such a
bearing is able to generate more negative force than positive force in some

15  conditions.

When the disk is revolving more slowly, e.g. at the beginning or end of the
read/write operation, its motion is not fast enough to cause the air movements
required for the air film to be generated. Some known disk drives employ
“contact-start-stop” technology, in which the slider comes into contact with the

20 disk when the disk rotation speed is low. However, this technology involves
the risk that frictional contact between the slider and disk will cause damage
to the disk during this time.

Consequently, this technology is increasingly being replaced by “dynamic
load/unload” (“L/UL") technology, in which the disk drive includes a ramped
25 surface facing away from the disk and typically proximate the radially outmost
portion of the disk. The ramping surface is inclined to the plane of the disk,
such that its radially outward portion is furthest from the disk. When the disk is
revolving and the slider is flying on it, and it is desired to slow the disk down,
the slider is moved radially outwards across the surface of the disk, where the



"contact-start-stop" technology, in which the slider cones into contact

. With the 20 disk when the disk rotation speed is | ow. However, thilsd NOV 2005
technol ogy involves the risk that frictional contact between the slider
and. disk will cause damage to the disk during this tine. Consequently,
this technology is increasingly being replaced by "dynam ¢ | oad/ unl oad"
("L/UL") technology, in which the disk drive includes a ranped 25 surface
facing away fromthe disk and typically pgoximate the radially outnost
portion of the disk. The ranping surface is inclined to the plane of the
disk, such that its radially outward portion is furthest fromthe disk.
When the disk is revolving and the slider is flying onit, and it is

Gorose the soorRbAfol gty nd dlmpiidh Sinfdde Uy ARy lusiHtd FictRn
encounters t lof thesfidegdswd theesusperishar aloadi tabl rampitgvaurao®t amh thedkliddre

slider draws the suspension along the ranping surface, and the slider

moves away f MOPN&sHhawayriramethsy sw%%c%lpé khe digl oxalopd )THheydisk eam newvbee

sl owed witho ' ' : | ks i ; it G S
desired 5 toléioe@?d;rg@h? E{ed?g?gf%ﬁ%gp @Hhagpgfﬁlggmes @'Igﬂy@ghg%ét\,\{ggd(}emgp at ed
and t he sbi déo restaltytheulnsatipreot the disketheodisk dansbs @actaleeated and b ali?erl

i nward notion en the disk is, spinnin ui ckly enouygh for the air filmto
be generat ed OPWE%SﬁqueFﬂV@RHanQ/QFe%r%&?fWé rﬁé‘@?ﬁ@épwﬁf%rﬁ“?"!@ WheBl em
that if the ghd dRkis3 ek ghkothef & ' PRy
rotate it reﬁg% iave.IS Tﬁﬂqq%e%?a%?}dggl I ())/ cﬁangglgn E&hge g?ﬁ%@aﬁt?‘? &Z‘%?f Wtahe air
filmbearing_ In the unload process, the air beari %% positive force

rel eases fast/éiS ti@WN 1system BE@rs ngoweejafrroe tacprioblern othes, if dha slidaref or e

the total ai LoRRHANAY il GRK RALLPNECARR siHALRIRY Foldte IS WIS Fhis™
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10 dramatically changes the properties of the air film bearing. In the unload
process, the air bearing positive force releases faster than the air bearing
negative suction force, and therefore the total air bearing forces develop to be
a negative pressure force at some time during the unloading process, as

shown in Fig. 2. Thus, there is a net force urging the slider against the disk.

15  Furthermore, the net force from the air may be before or after the mass centre
of the slider in the rotation direction, as show in Fig. 3(a) and 3(b). The
positive pressure Fair in Fig. 1 is replaced by a suction force Fair, which is
ahead of the slider centre (in the direction along the flexure 9 from towards
the slider) in Fig. 3(a) and behind the slider centre in Fig. 3(b). The pressure

20 from the dimple is replaced with a force Fu applied by the flexure to urge the

slider 1 into the desired position.

To keep the slider in position the flexure must thus resist powerful vertical
and/or rotational forces. If it fails to do so, gimbal separation (i.e. excessive
motion of the flexure, and thus the slider, from the loadbeam) will cause
25 physical contact between the slider and the rapidly spinning disk, and may
further cause frictional damage to the disk, and possibly even a head crash.

Twisting of the slider and time of loading and unloading are not the only
problems to which such arrangements are subject. Additionally, if the disk



shown in Fig. 2. Thus, there is a net force urging the slider agqlgg@ tﬂﬁ
* disk. 15 Furthernore, the net force fromthe air nmay be before or ¥ he
mass centre of the slider in the rotation direction, as showin Fig. 3(a)
and 3(b). The positive pressure Fair in Fig. 1is replaced by a suction
force Fair, which is ahead of the slider centre (in the direction along
the flexure 9 fromtowards the slider) in Fig. 3(a) and behind the slider
centre in Fig. 3(b). The pressure 20 fromjthe dinple is replaced with a
force Fu applied by the flexure to urge the slider 1 into the desired
position. To keep the slider in position the flexure must thus resist
powerful vertical and/or rotational forces. it fails to do so, ginba
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10 relative to the loadbeam.

Many similar limiter arrangements are known, also directed to the problem of
alleviating the risk of shocks. Generally, these arrangements provide limiters
which can only engage the loadbeam at a single location along the length of
the suspension, and all of the existing arrangements have to employ a gap
15  between the limiter and the suspension to avoid constraining the slider flying
altitude. In other words, constant contact is not allowed. For such reasons,

known limiters cannot offset suction force.

Summary of the Invention

In general terms the invention proposes that the movements of the flexure

20 away from the loadbeam should be limited by tab(s) which project towards the
loadbeam (for example, in certain embodiments, they project through
windows in the loadbeam) and which contact or approach the loadbeam on its
side facing away from the gimbal in the case that the flexure and slider move
excessively away from the loadbeam. The tabs are provided at locations

25 which are selected in view of the forces typically encountered by the slider

during load/unload.



10'relative to the | oadbeam Many similar liniter arrangements are known,
also directed to the problemof alleviating the risk of shocks. nﬂ?%ﬂﬂ%,
t hese arrangenents provide limters which can only engage the | oadbeam at
a single location along the length of the suspension, and all of the

exi sting arrangenents have to enploy a gap 15 between the limter and the
suspension to avoid constraining the slideg flying altitude. In other

wor ds, constant contact is not allowed. For such reasons, known limters
cannot offset suction force. Summary of the Invention In general terns the
I nvention proposes that the novenents of the flexure 20 away fromthe
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whi ch are sel ected i&qgeeéfhof the forces typically encountered by the
slider during Ioaafun oad.” 1 0 NOV 2005' 5 1In a first case, the invention
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t he support portion, the exure having a body portion contacts the
| oadbeam at ath@rekgtwees; asd

a slider mounted on the body portion of the flexure, the slider
10  comprising an electromagnetic transducer and being shaped to create an air
bearing between a surface of the slider and a magnetic disk rotated by the
rotator mechanism;
the flexure having a tab extending from a location on the flexure
between the dimple and the connection of the flexure to the support portion,
15 the tab projecting toward the loadbeam and having a limiter portion for
contacting the loadbeam when the flexure flexes away from the loadbeam,
whereby the tab limits the flexing of the flexure away from the loadbeam.

In many embodiments, the tab(s) project through a window provided in the
20 loadbeam, so as to reach the face of the loadbeam which faces away from the
gimbal.

Note that the present invention is applicable both to cases in which the slider
develops a positive pressure between it and the disk, and also, and more

25 particularly, to the case in which the slider develops a negative pressure
between it and the disk.

The dimple is provided either on the loadbeam or on the flexure itself.



rebet ween; and a slider nounted on the body portion of the flexure, the
‘ grsder 10 conprising an el ectronmagnetic transducer and being shapé@.N612ME
create an air bearing between a surface of the slider and a magnetic disk
rotated by the rotator mechanism the flexure having a tab extending from
a location on the flexure between the dinple and the connection of the
flexure to the support portion, 15 the Fag projecting toward the | oadbeam
and having a limter portion for contacting the | oadbeam when the flexure
flexes away fromthe | oadbeam whereby the tab limts the flexing of the
flexure away fromthe | oadbeam In many enbodi nents, the tab(s) project

h ] vided in the 20 | oadbeam so as to reach the face of
the. | oadbeam WHER= AB4Ee dekyre pisierehs Pigiamba casived infa irscliom asegtne
posi 1 ve pr eseye! BRSCRP ot the il aduklis el £ chGmpipanos
ive , , _
Bgﬂ i cul alrol y, embodirsentase Whiclmthe:tlabw)qamjdodﬁgoggwgiiﬁdt?wg,r)]ﬁ}fgg;t |bggb %,gfsns g; e
[ h i sk, Th [ e | s provjded eithe
gﬁt \t/\ﬁgnf:texﬁPg‘e&th%Flr?s‘g'i’@ t_ggdﬂﬁ A at lasptignsan the ladbranebetweiear abl y
Floxure, tonar o e ne i W) STRS(riRe the BRaRadinehe bl Of RiadodRy
fl , rds e di npl e. e, _
t a§?§§ epr of\glgthemﬁr@@@!m {a apply(fencei appdsite|tbedbetion centreyarnf fell bﬁbé%thtéﬁgt act
the | oadbeam gi.i W:f?h%(eons on the | oadbeam between 5 the dinple an
(Cunli

wi ndow(s). Thus P e the arrangenent of US 5333085) they are able to
apply force opposite the suction centre, and fully offset the

As well as limiting the movements of the slider relative to the loadbeam in
10 load/unload, the limiter tabs of the present invention provide a degree of

resistance to mechanical shocks experienced by the head suspension
assembly.

The invention further relates to an arm incorporating such a disk drive head
15  suspension assembly, and to a disk drive comprising such an arm.

Brief description of the drawings

Embodiments of the invention will now be described in detail for the sake of
20  example only, with reference to the following figures in which:

Figure 1 shows diagrammatically a side view of a known disk drive
head suspension assembly;

Figure 2 shows the force history of a typical negative pressure slider
25  during the unloading process;
Figure 3, which is composed of figure 3(a) and 3(b), shows the
configuration of the assembly of figure 1 in the case that the slider is subject
to excessive downward suction forces:

Figure 4 shows a comparative example of an assembly;



suction force. As well as liniting the nmovements of the slider relative to
- the | oadbeamin 10 |oad/unload, the limter tabs of the presenﬂ_ﬂmaenxupn
provide a degree of resistance to mechanical shocks experienced by the head
suspension assenbly. The invention further relates to an armincorporating
such a disk drive head 15 suspension assenbly, and to a disk drive
conprising such an arm Brief description of the draw ngs Enbodi nents of
the invention will now be described in detail for the sake of 20 exanple
only, with reference to the following figures in which: Figure 1 shows

di agrammatically a side view of a known disk drive head suspension
assenbly; Figure 2_shows the force history of a typical negative pressure
slider 25 during Figtre$ showna fisstearebediment of an assembbhaccordingriosiesl of

figure 3(a) a the configuration of the assenbly of figure 1
ingt he case tﬁ%s%@ﬁbveﬁﬁ@?éf I's subject to excessive downward suction

forces; Figure 4 sRiguse 8 showsthetdorstrastombfa@bcaid aRfsylifhént éccd?ﬂi’ﬂ@‘(om%
7 Figure 5 shows a first enbodi nent of an assenbly according to the

present inven eo‘?ffasﬁf'b'ﬂy%”f_@%mﬂ_s the construction of a second enbodi nent
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of a third enbodi ne e present nven
invention.

Detailed Description of Embodiments

10 Referring firstly to figure 4, the comparative example of the assembly
comprises a loadbeam 13, a gimbal 15 having a support portion 17 and a
tongue-shaped flexure. Features of the gimbal which would not otherwise be
visible through the loadbeam 13 are shown in dashed lines. The flexure 19
moves within a region defined by a window 21 in the support portion 17. A

15 dimple 33 is provided on the flexure 19 for contacting the underside (as
shown in figure 4) of the loadbeam 13. The loadbeam 13 is formed with a
window 35, and the flexure 19 is formed with a tab 37 which projects through
the window 35, and is rearwardly deformed such that its tip contacts the upper
surface of the loadbeam 13 which faces away from the gimbal 15, at a point

20 on the loadbeam 13 which is directly opposite the dimple 33. The tab 37
limits the downward motion of the slider, by limiting the downward motion of
the flexure 19 relative to the loadbeam 13. Note that in this embodiment, the
tab 37 is in contact with the upper surface of the loadbeam 13 at all times, but
in other embodiments the tip of the tab 37 must be above and spaced from

25  the upper surface of the loadbeam 13 when the dimple 33 is in contact with
the underside of the loadbeam 13, and only comes into contact with the
loadbeam when flexure 19 moves downward relative to the loadbeam 13 so
that the loadbeam 13 and dimple 33 part.



Detai |l ed Description of Enbodiments 10 Referring firstly to fi gune 4o tiﬁ@&
- conpar ative exanple of the assenbly conprises a | oadbeam 13, a gi nba
havi ng a support portion 17 and a tongue-shaped flexure. Features of the
gi mbal whi ch woul d not otherw se be visible through the | oadbeam 13 are
shown in dashed lines. The flexure 19 noves within a region defined by a
wi ndow 21 in the support portion 17. A 15 i gple 33 is provided on the
flexure 19 for contacting the underside (as shown in figure 4) of the

| oadbeam 13. The | oadbeam 13 is forned with a w ndow 35, and the flexure
19 is fornmed with a tab 37 which projects through the wi ndow 35, and is

rearwardly def(p:rdm?e " ti.p contacts the upper surface of the
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10 support portion 117. A dimple 133 is provided on the upper surface of the
flexure 119, for contacting the lower surface of the loadbeam 113. In this
embodiment, the flexure 119 comprises a tab 137 which extends diagonally
upwardly towards the loadbeam 113 and through an arcuate recess 125

provided on the tip of the loadbeam 113. The tip of the tab 137 is bent
15 .



the slider is not shown, but it should be understood as being attaq:lp:ag%\} 2005

- the wunderside of the flexure 19 as descri bed above in relation to

4. As in figure 4, in figure 5 the ginbal 115 is conposed of a support
portion 117 and a tongue-shaped flexure 119 extendi ng through a w ndow 121
defined by the 10 support portion 117. A dinple 133 is provided on the
upper surface of the flexure 119, for contacting the | ower surface of the
| oadbeam 113. In this enbodinment, the flewure 119 conprises a tab 137

whi ch extends diagonally upwardly towards the |oadbeam 113 and through an
arcuate recess 125 provided on the tip of the | oadbeam 113. The tip of the
tab 137 is bent 15 1 0 NO V 2005 10 downward so that its point is directed

towards the u r]ﬁ%fs%cl‘ﬁa?fts EBfﬁft id 8?98 R ards tK%?%p%EEuﬁ%@Bfth@?’ Is in
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limts the separation of the slider 1 fromthe |oadbeam 113." 10 Turning to
figure 6, Bhe dimatbtdhbeaanes separaied e gha loagbeamndids, We tip of theotalpt3214

el ps t o gui aderied FRSsaaf Y RLErG e W ol 13 4l Il iR
| oad/ unl oad presRsas. THSs, ltneftatgmmenﬂmt@rtalefsepafemoﬁ ofthé slidérpiromltheconsi st s
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t ongue- shaped lgadbaane 1339 can nove. The flexure 219 is attached on its

10  Turning to figure 6, the loadbeam 213 of the assembly is provided with a
tongue 214 extending from its end. The tongue 214 is provided as a headlift
which helps to guide the loadbeam 213 onto/off the ramping surface during
the load/unload process. As in figure 4 and figure 5, the gimbal 215 consists
of two portions: a support portion 217 defining a window 221 in which a

15  tongue-shaped flexure 219 can move. The flexure 219 is attached on its
underside to a slider (not shown). The flexure 219 is provided with a dimple
233 on its upper surface to contact a lower surface of the loadbeam 213. The
flexure 219 is further provided with two tabs 237a, 237b which project
upwardly from the flexure 219, and through respective windows 235a, 235b,

20 provided in the loadbeam 213. The tabs 237a, 237b are to either side of the
dimple 233, on the longitudinal axis of both the flexure 219 and the loadbeam
213. The tip portions of the tabs 237a, 237b project inwardly towards the
dimple 233. When the dimple 233 is in contact with the loadbeam 213, the
tips of the tabs 237a, 237b are spaced from and above the upper surface of

25 the loadbeam 213, but when the flexure 219 is downwardly displaced, the tips
of the tabs 237a, 237b come into contact with the upper surface of the
loadbeam 213, and limit the extent to which the slider 1 attached to the flexure
219 can be moved from the loadbeam 213.
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project inwardly towards the dinple 233. Wien the dinple 233 is in contact
with the | oadbeam 213, the tips of the tabs 237a, 237b are spaced from and

downar dry o L BN iRTeuE 2, SGothBhamiEasinant ol o NS RIS R DI RERCt
wi th the uppesf figiré & 8upin thicadet@IBaabEAR 312 rlot B dvig&?m%taewngggbmi ch

the slider 1 attached to the flexure 219 can be noved fromthe | eam
213. 1 0 Nov cwozsponding 6 ieggne & 1doofffigyre 6. 1n this cake the ghobialidtd extendse

ot provi ded iR gt PPt e S AHEERY, (Y ey ran FreBBRry 33; JedBary |
thi s case & hecaisidialof 3lsupportgruition Bd 7t 4 féxuref319)avHitloHicveb witHkeh t han
i nbal 5 consjsts o ort portion 317

the end of the, | oad 13, The ( f a suppor |

and a fl exur eVipggw gﬁf?ﬁﬁm@é the gHPPPFéPOW%W-S-Eﬁe ﬂ@?“i’fﬁe&o Sis prakidedppor t
portion 317. fdi ¥ SitR+ONd It " ] ith tabs
337a and 337b\j~rm}ﬁedltﬁlﬁg g%%’ﬁdr oljtggtgbs!é ggg%aa\ra@lé}@b\?\r/aﬁ{sa%t%%% Bg)né‘g%gm 313 and
t hrough a wi ndpvargstowderds tieslloadbeam 813 @hd th@ugh Irwinglow 8858 defined dl y

| oadbeam 313 DR, THE TP AEHE SBASUpKErSIoATHs ¢ Ioadhealinabs i e of
the | oadbgam tlig bem@owaRvardly Bwaddy thelb&dbeam 313. When the dimple 333 is in
contact with the undersurface of the loadbeam 313, the tabs 337a, 337b are
above and spaced from the upper surface of the loadbeam 313. However,
when the flexure 319 is flexed away from the loadbeam 313, one or both of
the tabs 337a, 337b come into contact with the upper surface of the loadbeam
15 313, and limit the extent to which the flexure 319 can be moved away from the
loadbeam 313.

Although the invention has been described above in relatioh to particular
embodiments, many variations within the scope of the invention will be clear
20 to a skilled person.



above and spaced fromthe upper surface of the |oadbeam 313. HoweverN whe
the flexure 319 is flexed away fromthe | oadbeam 313, one or bot h ! d NOY 7805
tabs 337a, 337b conme into contact with the upper surface of the | oadbeam 15
313, and Iimt the extent to which the flexure 319 can be noved away from
the | oadbeam 313. Although the invention has been described above in
relation to particular enbodinents, nany1éari ations within the scope of
the invention will be clear 20 to a skill'®d person. 1 0 N O V 2005 12
Clainms 1. A disk drive head suspension assenbly for a magnetic disk drive
having a rotator nmechanismfor rotating a magnetic data storage disk, the
5 assenbly conprising: a | oadbeam a ginbal including a support portion
attached to t&@M$Hadbeam and a flexible flexure connected to the support
portion, the flexure having a body portion which contacts the |oadbeam at
a dinpl e fornkd thArdisledrieeheadisdspénisian as"semblyrm:latmdgmtiddﬁekgdde poréI i on
of the fl exur .the slider c risgn n electro etic transducer an

bei ng shaped S%V'EQ é'arPLat%”};ﬁcﬁgﬁﬁ%hfﬂgfa&ﬁ'@&ﬁemgagﬂgBﬁfa?c%tomgq 'ékstlh_reder and
a magneti ¢ di aésdrbl}icefhptisindie rotator nechanism the flexure having a tab
extending froma |ocCation on the flexure 15 between the dinple and the
connection of the #legdheam.o the support portion of the ginmbal, the tab

Phe’ Foadbaam when © AmPRANGAAE Sullh Bt ctBa 10E lolbeah oRa 21! 19

flexible flexure connected to the support portion, the flexure having a body

portion which contacts the loadbeam at a dimple formed therebetween; and
10 a slider mounted on the body portion of the flexure, the slider
comprising an electromagnetic transducer and being shaped to create an air
bearing between a surface of the slider and a magnetic disk rotated by the
rotator mechanism;
the flexure having a tab extending from a location on the flexure
15 between the dimple and the connection of the flexure to the support portion of
the gimbal, the tab projecting toward the loadbeam and having a limiter
portion for contacting the loadbeam when the flexure flexes away from the
loadbeam, whereby the tab limits the flexing of the flexure away from the
loadbeam.
20
2. A disk drive head suspension assembly according to claim 1 in which
the flexure includes a further tab extending from a location on the flexure on
the other side of the dimple from the connection of the flexure to the support
portion, the further tab having a limiter portion for contacting the loadbeam
25 when the flexure flexes away from the loadbeam.

3. A disk drive head suspension assembly according to any preceding
claim in which at least one said tab projects through a window provided in the
loadbeam.

30



| oadbeam whereby the tab [imts the flexing of the flexure away f{@nﬁ&\}‘l 5
* | oadbeam 20 2. A disk drive head suspension assenbly according to claim
in which the flexure includes a further tab extending froma |ocation on
the flexure on the other side of the dinple fromthe connection of the
flexure to the support portion, the further tab having a limter portion
for contacting the | oadbeam 25 when the flexure flexes away fromthe
| oadbeam 3. A disk drive head suspensiofi3assenbly according to any
preceding claimin which at |east one said tab projects through a w ndow
provided in the |oadbeam 30 1 0 NOV 2005 13 4. A disk drive head
suspensi on assenbly according to claim3 in which both of the tabs project
t hrough respécti v afskdpve hHeaa\sudpensiontdieembidaesurting. toAldlinsX iflwhich head
suspensi on assenbly according to claim3 or claim4 5 in which the tab or
t abs which pP@f"b@ﬁ%ﬁﬁﬁ%@ﬁOJ?ﬁTéth%QibKﬁSBECW%WWWSrPrPM@elddﬁcﬂb%B?ﬁcﬁ)ﬁén”f-or
contacting the | oadbeam between that wi ndow and the dinple. 6. A disk
drive head suspension assenbly according to any preceding 10 claimin
whi ch cont act. bet vedisk thige dreadastispensionratsembly acatvding toclaim 3or claim 4
| ongi tudi nal ,axis . of the | ogadbe 7.. A disk drive head suspension assenbly
accor di ng°t o'W '%%@éapﬁé?a \é(ﬁ%]himom ﬂHOF%tQﬁW&‘&&W PEWINAOWSHPEEd on a
longi tudi nal |Gadiaaf atd'oridoftdttifg the loadbeam between that window and the

dimple.

6. A disk drive head suspension assembly according to any preceding
10  claim in which contact between the or each tab and the loadbeam is on a
longitudinal axis of the loadbeam.

7. A disk drive head suspension assembly according to any preceding
claim in which the or each tab is located on a longitudinal axis of the flexure.

15
8. A disk drive head suspension assembly according to any preceding
claim in which the slider is shaped to develop in use a negative pressure
between it and a disk.

20 9. A disk drive head suspension assembly according to any of claims 1 to

7 in which the slider is shaped to develop in use a positive pressure between
it and a disk.

10. An arm for a disk drive for a magnetic disk, the arm comprising a head

25 suspension assembly according to any preceding claim.

11.  Adisk drive for a magnetic disk, the disk drive comprising:
a rotator mechanism for rotating the disk;
an arm carrying a disk drive head suspension assembly according to
30 anyofclaims 1to9; and



8. "A disk drive head suspension assenbly according to any preceding claim
“in which the slider is shaped to develop in use a negative pressupeNgy 2005
between it and a disk. 20 9. A disk drive head suspension assenbly
according to any of clainms 1 to 7 in which the slider is shaped to devel op
in use a positive pressure between it and a disk. 10. An armfor a disk
drive for a magnetic disk, the armconpri,gi,ag a head 25 suspension
assenbly according to any preceding claiﬂl' 1. A disk drive for a nagnetic
di sk, the disk drive conprising: a rotator mechanismfor rotating the

di sk; an armcarrying a disk drive head suspension assenbly according to
30 any of clains 1 to 9; and 1 0 NOV 2005 14-15 an actuator for noving the
arm to carry the disk drive head suspension assenbly over the surface of

the disk. an actuator for moving the arm, to carry the disk drive head suspension
assembly over the surface of the disk.



