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BOLL INSENSITIVE AIR BEARING SLIDER

TECHNICAL FIELD
This invention relates generally to air bearing sliders for use
vith recording media and, more particularly, to a slider having reduced
pensitivity to variations in the roll, skew, and crown of the slider.

BACRGROUND

Convantional magnetic disk drives are information storage devices
which utilize st least one rotatable magnetic media disk with concentric
data tracks, a resd/writs transducer for reading and writing data on the
various tracks, an air bearing slider for holding the transducer adjacent
to the track generally in a £lying mode above the media, a suspension for
resiliently holding the slider and the transducer over the data tracks,
and a positioning actuator ‘conmected to the suspension for moving the
transducer across the media to the desired data track and maintaining the
transducer over the data track during a read or a write operation.

In magnetlc recording techmology, it is continually desired to
improve the araal dengity at which information can bes recorded and
zeliably read. BPecause the recording density of a magnetic disk drive is
limited by the distance be.t'ween the transducer and the magnetic media, a
goal of air bearing slider design is to "£ly" & slider as closely as
possible to a magnetic medium while avoiding physical impact with the
maedium. Smaller spacings, or "fly heighta', are desired so that the
transducer can distinguish between the magnetic fields emanating from
closely spaced regions on the disk.

In addition to achieving s small average spacing between the disk
and the tranaducer, it ls essential that a slider fly at a relatively
constant height despite the large variety of conditions it experiences
during the normal operation of a disk drive. - If the flying height is not
censtant, the data transfer between the transducer and the recording
medium may be adversely affected. It is alsc egsential that variations
in the physical characteristics of the glider, due to manufacturing
tolerances, not substantially alter the flying height of the slider. If
this result is not achieved, the glidei's nominal fly height must be
_:I.ncreased to compensate for variations between sliders.
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' An example of a parameter that can vary during normal cperation of
8 disk drive is the redial position of a slider with respect to the
rotating disk. The flying height of a slider is affected as the actuator
arm i3 moved radially to access different data tracks. This is due to
differences in the linear velocity of the disk at differing radii. In
effect, the air bearing slider flies at different speeds at differing
radii. Becsuse a slider typieally f£lies higher as velccity increases,
there is a tendency for sliders to f£fly higher at the outer diameter of
the disk. Disk drives and slifhrs must ba dasignad to minimize this

_effect.

A slider also experiences changes in flying height dues to
variations in skew. B8kew is a meéasures of the angle formed between the
longitudinal axis of the slider and the direction of disk rotation as
measured in a plane paralle]l to the disk. BSkew varies in a rotary
actuater disk drive as the suspension and attached slider move in an
arcuate path acrogs tha disk. Skaw also varies, to a lesser degree, in a
linsar actuator digk drive when & resiliently mounted slider moves in
response to forces exerted upon it. In addition, skew is a concern dus
to manufacturing tolerancex that may cause a slider to be mounted with a-
permanent, non-zero skew. For sliders mounted to either type of
actuator, non-zero skew values result in a slider being pressurized at a
reduced value and therefore flying lower. For this reason, it is
important that a slider be relatively insensitive to variations in akew.

A slider also experimnces fly height variations due to roll. For a
slider with zero skev relative to disk rotatien, roll is a measure of the
angle formed bstween thz surface of the disk and a plane holding the
longitudinal and latitudinal sxes of the slider, Variations in roll
occur when a regilisntly mountad slider experiences a skewed air flow or
the actuator experiences a crash stop impact. Insensitivity to roll
variations is a cruclal requirement of air bearing gliders.

Variations in the crowm of & slider can also lead to variations in
£ly height. Crown is u maasure of the concave or convex bending of the
slider along its longitudinal axis. Crown develops in sliders because of
Burface stresses that arise during the fabrication and suspension bonding
processas. 7These gtregses sra not well controlled and tharefore lead to
s)iders with relatively large varistions in zrown. Also, an individual
slider can experience veriations in its crown dus to temperature



variations that sctur during the normal opiiition of a recording disk
drive. For these reascns, it ig important that the flying height of 2
slider not vary substantially as a result of variastions in crown.
Purthermore, a slider with & non-gero crown is the squivalent of a flat
glider £lying over a disk having small amplitude, long wavelength '
undulations. Therefore, since all disks have some degree of waviness, a
glider tﬁat is less sensitive to variations in crown is also less
sensitive to imperfmetions in the flatness of the recording disk it is

£lying over.

Finally, a slider experiences varying conditions during the high
speed radial movement of the actuator as it accesses data on various
portions of the disk. Righ spesd movement across the disk can lead to
large values of slider roll and skew.and a resultant variation in £ly
height. This is yet another reason that a slider must be insensitive to

changes in roll and skew.

When any of the above described variatiens in fly height occur.
they may result in contact between the slider and the rapidly rotating
' recording medium. Any such contact leads to wear of the slider and the -
recording surface and is potentially catastrophic. Prior art slider
designs have attempted to avoid this problem by addressing one or more of
above described sensitivities, so as to produce a slider with uniferm
£lying height under the varying conditions that may be experiesnced by the
slider.

For ekampie, U.S. Patent 4,894,740 to Chhabra at al. addreseces the
problem of rell semsitivity by placing a transducing element on the
center rail of a three rail slider. This solution, while effective, has
the disadvantage of moving the transducing element away from the edge of
the slider. Therefore, because a slider only flies correctly when it is
more than & certain minimum distance from the outer edge of a retating
disk, thogse areas of the disk from the center of the slider to the edge
of the slider cannot be used. This can result in & loss of 2 to 4% of
the usable atorage capabllity of the disk.

Another approach is disclosed in U.S. Patent 4,870,51% to White.
White addresses the problem of roll and gkew sensitivity by attempting to
design a slider that is subjected to very little roll under varying skew
conditions. The soclution proposed by White requires a well-controlled
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contour to be plided along corresponding edqu of a slidsris side rails.
These contours can present manufacturing difficulties because they
require a controlled etch depth in addition to the traditional process
used to create the recess between the rails.

For the foregoing reasons, there is a need for an air bearing
glider that maintains a relatively uniform flying height; can accommodate
a transducer riear its side edge; is insensitive to variations in roll,

skew and crown; and does not require additional features that
substant:laliy add to tha difficulty of manufacturing tha slider.

DISCLOSURE OF THE INVENTION

Accordingly the present invention provides an air bearing slider
for supporting a transducer comprising: a slider body having a leading
edge, a trailing edge, and at least two rails disposed thereon, the at
least two rails comprising: a f£irst rail extending from the leading edge
to the trailing edgs and adapted for receiving a transducer; and a second
raill extending from the hadiﬁg edge toward the trailing edge proximate
to a longitudinal edge of the slider body and having a recessed area of
raduced load bearing capability at the trailing edge.

_ The présent invention is directad to en air bearing slider that
satisfies this need by reducing the length of one side rail while biasing
the rell and pitch of the slider to ensure that the rail carrying the
transducing element remaing the lowest.rail. Reducing the length of the
rail is characterized ez removing a portion of the rail or recessing a
portion of the rail from the original rail plane. In one embodiment, the
invention =omprisei an alr bearing slider having a pair of substantially
coplanar side rails disposed along the sides of the air bearing surface
so as to form a recessed section between the side rails. The racessed
section ic open at both the leading and trailing ends of the slider. In
addition, each side rail has a taspersd section or etched atep at the
. leading edge of ths slider. One rail carries the transducer and is

referred to as the active rail. The active rail extends for the entire
length of the slider body frem the leading edge to the trailing edge.
The rail without a transducer is referred to us the inactive rail and
extends from the leading edge toward the trailing edge, but doess not
extend all the wey to ths trailing edge. Under gome skew, accessing, and

" erash stop impact conditions, the resulting slider roll causes the flying



height of the inactive rail to drop, By propér selection of the length
and width of the inactive rail, ths roll can be biased such that the fly
height of the insctive rail remains higher than that of the active rail
even under vorst case conditions. Therefore, the active rail always
remains the lowest flying rail and the minimum slider to disk spacing is
larger than it would be for a standard slider design. In additien, the
shortened rail and biased roll provide reduced esensitivity to variatiens

in erown and skew.

In a second embodiment, the slider has a continuously tapered
cross-rail or etched step along the entire front adge thereof and a pair
of side rails. The area betwean ths two rails is recessed to provide a
ragion of subambient or negative pressure. Aas in the first embodiment,
the inactiva rail is shortened to provide roll, crown, and skew

inlensit:lvity.

In a third and fourth embodiment, & channel is formed near the
trailing end of the active rail of ‘the first and second embodiments
respectively. By combining a short inactive rail with & channel in the
active rail, low flying heights at low gram loads can be achieved with
the inactive rail aléays flying higher than the active rail.

This invention thus provides. an air bearing slider with reduced
nns.‘!.t.tvitr to variations in roll, skew, and crown while maintaining a
uniform £lying height above a recording disk.

BRIBY DESCRIPTION OF THE DRAWINGS

The invention will now be described, by way of example only, with
rafersnce to the accompanying drawings, in which: '

Fig. 1 is a schematic dlagram of 2 disk drive system useful for
pnc:icing the present :anentiem

Fig. 2 is a top viav of a magnetic recording mechanism with a
rotnry actuator ugeful in practicing the praaent invention;

Fig. 3A is a bottom plan view of an air bearing slider embedying
the present igvention; -

Fig. 3B is a sids plan view of the air bearing slider of FIG. 3A:

¥ig. 3C is a gide plan view of another embodiment of the air
besaring slider of Fig. 3A haviag an etchsd step at the laading adge;



Fig. 4 is & graph illustrating the relationship between flying .
height and radial digk position for the embodiment of the invention

illustrated in lrig_. 35, |
Fig. 5 is a bottom plan view of a negative pressure air bearing

slider embodying the prasent inventilon;
Pig. 6 is = bottom plan view of the slider of F‘:Lg. 3A with a

channel passing through the active rail;
Fig. 7 is an embodiment of the invention having shaped rails;
Fig. 8 is a bottom plan view of a prefsrred embodiment of the
invention having two negative pressure regions and shaped rails,; and
. Fig. S is a groph illustrating the relationship between flying
height and radial disk pesitien for the embodiment of the invention

{1lustrated in Fig. 8.

DETAILZD DESCRIPTICN

wWith reference to FIG. 1, a schematic diagram of a magnetic
vecording disk ‘drive useful for practicing the present invention is
illustrated and is designated by the qéneral referance nurber 10. System
10 comprizes a disk spindle assembly 12 and a head actuator assembly 14.
Spindle assembly 12 and head actuator assembly 14 are located within a
gsealed housing 16 to prevent particulate contamination. Spindle assembly
12 comprises a plurality of magnetie recording disks 20 which are mounted
to a spindle 22. sSpindle 22 is rotated by an in-hub electrical motor
which is not illustrated. Head actuator assembly 14 comprises a voice
coil moter 30 which meves an actuator arm zssembly 32 relative to the
disks 20. Assembly 32 has a plurality of ectuator arms 34, each of which
is yo-s:!.tioned in a space betwasn two. adjacent disks 20. Each actuamtor arm
34 has a pair of air bearing sliders 36 adapted for carrying read/write
transducers adjacexit to the disks 20. One read/write transducer flies
adjacent to the disk positioned above the actuator arm 34 and the other
£flies adjacent to the dirk positioned below the actuator arm 324.

In operation, spindle 22 is rotated by the in-hub motor and motor
30 moves 'the actuator arms 34 betweon the disks 20 to the desired track
location. One of the read/write transducers attached to sliders 35 then
reads or writes data on the desired track.

Refarring nov to FIG. 2, a data recording disk drive uzeful for
practicing the prasent invention is illustratad. The disk drive includes



[ houd.ng 40 in which is mounted a rotary actuator 42, an assoclated disk
44 and a drivé maans 46 for rotating the digk 44. The rotary aGtuator 42
povas a mspmién assembly 48 in an arcuate path over the disk 44. The
rotary actuator 42 includes s voice ¢oil motor, which comprises a ceoil 50
movable vithin the magnetic field of a fixed permanent magnet assenbly
52. An actuator arm 54 is attached to the movable coil 50. The other:
end of the actuator arm 54 is attached to a suspension assenbly 48 which
holds an air bearing slider snd its attached read/write transducer in a

£lying rslationship adjacent to disk 44.

With reference to Figs. 3A, 3B and 3C, the air bearing surface of a
magnetic head slider 60, made in accordance with the present invention,
is formed with two side rails 62 and 64. The inner sides of the two
rails border a recessed section 68 that is formed by etching, laser
ablation, ion milling, or other techniques as are knewn in the art. The
recessed section 68 extsnds from the leading edge 70 to the trailing edge
72. Transducer 74 is bonded to or integrally formed at the trailing edge
of the active rall é4. Ths side rails 62 and 64 each have a tapered
section 66, {llustrated in Fig. 3B, at the leading edge 70.
Altarnatively, section €6 cowld be an etched step, as illustrated in Fig.
3¢, formed by one of the technigues applicable to recessed ssction 68.

In genaral, etched steps ars the functional equivalent of tapered
sections for all embodiments of the present inventioen.

The active rail 64 extends from the tapered saction 66 to the
trailing e@ge 72 of the slider 60. The jinactive rail 62 extends from the
tapered section 66 toward the trailing edge 72 but does not extend the
entire length of the slider 60,

The inactive rail 62 is illustrated as having a rectangular
termination edge 63 but this is not a reguirement of the present
invention. Termination eége €3 may be slanted with respect to the
longitudinkl axis of the slider; may have a slight radius as a result of
machining cperations; or may have other shapes without seriously
affecting the performance of the pregent invention. Similarly, the width
of rail 62 is illustrated as being idsntical to inactive rail 64 but, for
many applications, would be wider so as to provide a 1ift roughly
equivalent to that of the full length n_il 64.



_The following dimensions for the elements of slider 60 are
{1lustrative only and not meant to limit the scope of the present
invention. The slider €0 has a width of 1.5 mm, a length of 2.045 mm and
a rail width of 0.254 mm. The tapered section 66 extsnds 0.320 mm in
from the leading edge 70 and the imactive ruil 62 has a length of 1.5 wm.
As is known in the art, all of the preceding dimensions can be varied to
meet an array of design requirements without departing from the scope of

the present invention.

The length and width of inactive rail 62 is determined by trading
off several parameters, ths three most important of which are flying
height variation, crown sensitivity, and roll bias. For example, as will
be ezplained in further detail below, if the rail 62 is shortened, the
sensitivity of tha slider 60 to crown variations is reduced while the
roll bias of the slidar 60 is incresmsed. If the roll bias becomes too
large, one of the rails may impact the disk. For most applications, the
inactive rail 62 would have a length greater than 30% and less than 97%
of the slider &0 body length. Howsvér, as vould be apparsnt to one
skilled in the art, sliders with an inactive rail length greater than 97%
would still provide, to a lesser extent, the advantages of ths present
invantien. :lm:l.larly. inactive rail lengths under 30% may be preferred
£for certain applicat:lens and would fall within the scope of the present
invention.

It ghould be noted that because all the edges of the present
enbodiment are linear, the slider 60 of Fig. 3A can be manufactured using
low cost machining operations without the need for expensive
photalithogrophic or etehing steps. Thiz can be a major advantage when
low cost is a primary dweign geal.

In operation, slider 60 iz held adjacent to a rotating disk by a
resilient suspension assembly. Air flowing beneath the rails 62 and &4
and recessed section 68 forms & hydrodynamic air bearing that causea the
slider 60 to lift-off from the disk surface. The leading edge 70 of the
slider 60 flies farther from the disk then trailing edge 72, resulting in
the alidar 60 flying at a pitch _angl'a with respect to the surface of the
disk. - :

The configuration of the sllder 60 results in a much flatter fly
height profile than a prier art slider of similar size and shape having
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two full length rails. This is.illustrated in Fig. 4, which is a graph
illustrating the variation in fly height at varying disk radil for the
glider of Fig. 3A as compared to a slider with full length rails. !ig.
was generated using & computer model of the uir bearing characteristics
of each slider flying ovar a digk. Both zliders ars assumed to be
mounted in ‘s votary actuator drive having approximately zero skew at the
inner diameter and a minimum spacing of spproximately 3 microinches. as
can be geen from the graph, the slider embodying the present invention
has a much smallar variatien in £ly height when compared to an equivalent
slider having full length rails. It should be noted that the variations
in fly height indicated in Fig. 4 are dua not just to variations in the
velecity of the disk but also to variations in skew as the rotary
actuator moves the slider across a 3.5 inch disk.

The previously described embodiment of the invention has many
advantages in addition to its reduced sensitivity to skew and radial
position.. One such advantage is the reduced semsitivity of the present
invention to variations in the crown of the slider. As mentioned above,
manufacturing tolerances lead to relatively large variations in slider
erovn. A key advantage of the present invention is the relatively small
effect that such variations have on the flying haight of the slider.
This can be understood by exanining the variations in fly height between
a slider hav:l.nq full length rails and a slider made in accordance with
the present invention. Assuming both sliders have & crown that changes
such that the leading edge 70 and the trailing edge 72 move toward the
disk, the glider with full length rails expsriences a decrease in
pressure under each rail snd therefore, flies lower. The present
invention lessens this effect in the following manner. Because the
surface area under the inactive rail 62 is reduced, the effect of any
crowvn variation is heightened and the rail 62 experiences a greater
reduction in the lifting force generated by the rail. This causes the
glider 60 to roll such that the active rail 64 rolls upward. This effect
partially compensates for the prassure drop under active rail 64 caused
by the crown and results in transducer 74 experiencing a much smaller
change in fly height. The fact that inactive rail 62 experiences a

. larger drop than it might otherwise is not a concern. Because the slider

flies at a pitch angle and the rail 62 is shortened, the portion of
slider 60 closest to the disk continues to be the area near transducer
74.
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' Another sdvantage of the present invefition is better dynamic
perfomanca of the glider 60 duting data accessing. Fig. 4 illustratas
the steady state £lying height of the transducer 74 at various radii.
However, slider fly heights are also affected during the movement of the
actuator from one radial pos:l.-t:lon to another. During the actuator's
motion, the slider is subjected to an additional skew which can cause the
slider Ely height to drop. In addition, the large gkew exerts a force on -
the slider that tends to give it a large roll. Because of the above
degcribed insensitivity of the present invention to changes in roll or
sizew, the flying height' of the slider 60 experiences much less of a drop
in flying height as compared to a full length rail slider. Computer
simulations indicate that the slider of Fig. 3A would experience a drop
of 16 mm in moving from the immer diameter (ID) to the outer diameter
(oD) of the disk at 1.5 meters/sec. 2 gimilar slider having two full-
length rails would experience a drop of 26 nm during the same data access
movement. :

With reference to Pig. 5, a negative pressure straight rail air
bearing is illustrated embodying the present ‘{nvention. The -slider 60 is
formed with two side rails 62 and 64. In addition, a tapered cross rail
65 extends across the entire width of the slider 60. Alternatively,
cross rail 65 could have an etched step, similar to the one illustrated
in ¥ig. 3C, formed by cne of the technigues applicable to recessed
section 68. The cross vail 65 and the inner sides of the two rails 62

- and 64 border on a vecassed section 68 that is formed by etching, laser
ablation, ion milling or other technigues as are known in the art. In
oper_ation, the recegsed section 683 forms a pocket of subambient or
negative pressure which rsduces the requirement of high static loading on
the slider. Unlike the recessed section of the previous embodiment, the
depth of the recessed sectien 83 of the present embodiment must be of &
controlled depth, typically several microns, to achieve the proper £lying
characteristics. As in the positive pressure embodiment, a transducer 74
is bonded to or integrally formed at the trailing edge, of the active rail
‘64, The active rail 64 extends from the cross rail 65 to the trailing
edge 72 of the slider 50. The insctive rail 62 extends from the tapered
section 66 toward the trailing edge 72 but does not extend the entire
length of the slider 60. N

The configuration of the slider 60 of Fig. 5 results in a much
flatter £ly height profile than a prior art slider of identical gize and
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shaps having two £ull length rails. In addition, the advantages
menticned above vith respect to the embodiment of Fig. 32 apply to the
slider of Fig, 5 and all later degscribed embodiments.

In addition to the benefits of the embodiment illustrated in Fig.

SA, the negative pressure embodiment of Fig. 5 allows the slider 60 to be
used with a lower static load. Lowsr static loads are desirable because
they lassen the likelihood of disk wear-or damage during the sliding
contact that occurs when disk rotation is initiated. In addition, lower
static loads reduce the stiction forces between the slider and the media
at zero velocity. ovarceminé these forces can wear or damage the disk

and the glider assembly.

With reference to Fig. 6, ancther embodiment of the present
invention, similar to thst of Fig. 3A, is illustrated. The embodiment of
Fig. 6 is identical to that of Fig. 3A with the addition of a channel 80
in the active rail 64. For manufacturing ease, the leading edge 81 of
channal 80 may be aligned with the termination edge 63 of the inactive
rail 62 so that channel 80 and rall 62 may be machined in the same
cperation. In addition to the benefits of the embodiment illustrated in
Fig. 3A, the channel 80 allows the slider 60 to be used with a lover
static load. Lower static loads are desirable for the reasons discussed
above with respect to the negative pressure embodiment of Fig. 5.
Although depicted on a single embodiment, the channel 80 could be
beneficially applied to all other embodiments of the present inventien.

It should bs noted that while channel B0 provides another degree of
design flaxibility, it decreases the stiffness of the air bearing that is
Zormed between the slider 60 and the disk. For this reason, the channel .
80 would typically be used on slider air bearing surfaces formed by
machining proéuses. 1f the air bearing surface is formed by patterning
techniques, such as photolithography, the advantsges of slot 80 can be’
achieved by other means without sacrificing air bearing stiffness.

With reference to Fig. 7, a positi.ve prassure alr bearing slider is
illustrated. The embodiment of Fig. 7 is similar to that of Fig. 33 with
the addition of shaping near the leading edge of each reil and the
trailing end of the active rajl 64. The shaping takes the form of flared
sections 91, 92 and 93. Patterning processes, such ae photolithography,
are required to shape the rails in this manner. Shaping of the rails
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provides additicnal flexibility ts the. slider design. For example, the
flared secticn 93, near the trailing end of active rail 64, allows the
active rail to 'carry a large transducing element 74 without requiring the
entire rail 64 to be wide encugh to accommodate the transducer.
gimilarly, the flaring at sections 51 and 52 increases the pitch at which
the slider 60 flies. Shaping, such as that lllustrated in ¥ig. 7, could
be beneficially spplied to all the air bearing su_rfacel of all
enbodiments of the present invention..

With reference to Fig. 8, a preferred embodiment of the present
invention is illustrated. The glider 60 is formed with two side rails e2
and 64. The side rails 62 and 64 each have a tapered section, 66A and
668 respectively, at the leading edge 70. The tapered sections 66A and
668 and the inner gides of the two railé 62 and 64 border on recessed
gections 682 and 68B-which are formed by etching, ion milling or other
techniques. In operatisn, the recessed sections 68A and 68H form two
pockets of nagative pressure which reduce the requirement of high static
loading on the slider 60. A channel 94 pasges between two sub-rails, S7A
and 978, that extend from the taperad sections 663 and 66B respectively
toward the trailing sdgs 72. A transducer 74 is bended to or integrally
formed on the trailing edge of the active rail 64. The inactive rail 62
sxtends from the tapered section 66A toward the trailing edge 72, but
does not extend the entire length of the slider 60. The active rail 64
extends from the tapered section 66B to the trailing edge 72 of the
slider 60. .

The Eollowizig dinensions for the elements of slider 60 are
illustrative only and not meant to limit the scope of the present
invention. The glider 60 has a width of 1.5 mm, a length of 2.045 mm, &
rail width of .221 mm for the active rail 64, and a rail width of .311
for the inactiva reil 62. The tapered settions 66A and 66B extend .320
mn in £rom the leading edge 70 and the inactive reil 62 hes a length of
1.7 nm. The sub-reils 974 and 97B begin .470 mn from leading edge 70,
have a length of .530 mn and a width of .1 mm. Finally, the flare 96 on
the trailing end of active vail 64 begins 1.2 mm from the leading edge 70
and sxtends for .3mm before reaching a width of .5 mm. 2s is known in
the art, all of the preceding dimensions can be varied to meet an array
of degign requirements without departing from the =cope of the present
invention. : '
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As illustrated in Fig. 8 and apparent from the above dimensions,
the pre!errod' embodiment 1is asyminetric with inactive rail 62 being wider
than activa rail 64. This more than compensates for the decreased
surface ares and therefors decreassed lLift of the inactive rail 62. This
results in a rell bias that tilts the inactive rail awasy from the disk.
It should be noted that the asymmetry of the preferred embodiment
raquires a mirror image version of the slider illustrated in Pig. 8 to be

used on the opposite side of a magnetic disk.

The configuration of the p].ider 60 results in a much flatter
£ly height profile than a slidar of similar gize and shape having two
full length rails. This is illustrated in Fig. 9 which displays the
results of a computar simulation similer to that used to generate Fig. 4.
Fig. 9 illustrates -the effect en slider fly height of relative disk
velocity and actuator skew. 4s can be ssen from the graph, the glider
embodying the present invention has a much smaller variation in fly
height when compared to a similar slider heving a full length inactive

rall. ’

_ Although tha pregent inventicn has haen dascribed in considerable
detall with reference to certain preferred versions therscsf, other
versions are possible. For example, although the invention has been
deacribed in the context of sliders having leading edge compression
features, such as tapered sections or etched steps, the advantagas of the .
present invention apply to sliders not having these features. Similarly,
although the inactive rail of the preferred embodiments is illustrated as
being completely removed from the trailing end of the slider, the
benefits of the present invention could also be achiaved by ximply
recessing the trailing end of the inactive rail so as to reduce the
pressurization at that point and lessen the likelihood of impact with the

disk,
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1. an air bearing slider for supporting a trangducer comprising:

a slider body having a leading edge, 2 trailing edgs, and at laaat
two vails disposed thereon,. tha at least two rails comprising: '
a first rail extending from the leading edge to the trailing
edge and adapted for receiving a transducer; and
a second rail extending from the leading edge toward the
trailing edge proximate to a longitudinal edge of the slider body
and having a racessed area of reduced load bearing eapability at

the trailing sdge.
2. An .air bur_ing slider as claimed in claim 1 wherein,

said first rail has a compression feature at the laading edge; and
ssid second rail has a compression feature at the leading edge.

3.  An air bearing slider as claimed in claim 2 wherein said first rail
and suid second rail are adjacent a racessed section that sxtends from
‘sald leading sdge to said trailing edge.

4.  An air bearing slider as claimed in claim 2 vhersin said £irst rail
and said second rail are parallel and disposed along the lengitudinal
edges of said slider body. :

5. An air bearing slider as claimed in claim 2 vherein zaid first rail
has a transverss channel. -

6. An air bearing slider as claimed in eclsim 2 whersin the second rail
has a length of between 30% and 97% of the glider body length.

7. An air bearing slider as claimed in claim 2 wherein:

the slider body has a comprsssion feature formed across the full
- width of ssid glidsr bedy; and '
the first side rail extends from said comprassion feature to said
trailing edge., '
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" 8.  An'air bearing slider as claimed in claim 7 vherein said first rail

has a transverse channel.

9 An air bearing slider, substentially as hereinbefore dascribed,
*  with reference to, and as illustrated in, the accompanying drawings.

e
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