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1. Title of the Invention: 

Disk drive device with shock resistance flexure and ramp 
limited system 

[0001]. 

[Field of the Invention] 

The invention relates to a disk drive device containing a 
rotating data recording disk and a head suspension assembly. 

[0002] 

[Background art] 

In a hard disk drive device, at least one magnetic recording disk 
is mounted on a spindle motor, and a head suspension assembly is 
provided for each of data recording surfaces of the magnetic 
recording disk. The head suspension assembly contains an arm 
member a rear end of which is mounted on a shaft mounted on a 
frame of the hard disk drive device, a load beam a rear end of 
which is fixed on a front end of the arm member, a flexure a rear 
end of which is fixed on a front portion of the load beam, .and 
a head/ slider assembly fixed on the flexure. The magnetic 
recording disk is rotated by the spindle motor, and the head 
suspension assemblies are moved in a radial direction of the 
magnetic recording disk by a voice coil motor (VCM) . 

[0003] 

The Fig.1 shows a portion of the magnetic recording disk 1 and 
the head suspension assembly 2. The radial direction of the head 
suspension assembly 2 is shown by arrows 3A and 3B. The disk 1 
rotates in a direction shown by an arrow R. A ramp element 4 is 
mounted outside the magnetic recording disk 1. The ramp element 
4 contains a ramped surface 5 and a rest position 6 for each of 
the head suspension assembly 2. For the ramp element 4-shown in 
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the Fig.l, two magnetic recording disks and four head suspension 
assemblies are used. However, only one magnetic recording disk 
1 and only one head suspension assembly 2 are shown for 
simplifying the drawing. When the head suspension assembly 2 is 
moved in the direction of the arrow 3B by the VCM after the 
completion of a read/write operation, a load/unload tab SA 
provided on the front end of the head suspension assembly 2 rides 
on the ramped surface 5 and is stopped at the rest position 6. 
This·scheme for accessing the head/slider assembly 10 shown in 
the Fig.2 to and from a data track of the surface of the disk 1, 
and for holding the head suspension assembly 2 at the rest 
position 6 of the ramp element 4 is called Load/Unload. The 
ramp element 4 may be provided with a plate 1 extended therefrom 
and that plate re~ides beyond the outside perimeter of the disk 
1. The Fiq.2 shows a detail of the front portion of the load beam 
8 of the head suspension assembly 2 and the ramp element 4. In 
the Fig.2, two head suspension assemblies 2 are shown. One end 
of a flexure 9 is fixed to the load beam 8, and a head/slider 
assembly 10 is fixed on the free end of the flexure 9. A MR 
(magnetoresistive) head 51 is mounted within a front portion of 
a slider, and these are called as the head/ slider assembly. When 
the head suspension assemblies are positioned at the load/unload 
rest position 6, the head/slider assemblies 10 are beyond the 
outside perimeter of the disl 1. 

[0004] 

An bent portion 9A is provided on the flexure 9, ·and the bent 
portion 9A extendinq through an aperture 11 of the load beam 8 
is positioned to face a surface SB of the load beam 8. When a 
shock is applied to the hard disk drive device during the state 
when the load/unload tab SA is positioned on the rest position 
6 of the ramp element 4, head/slider assembly 10 tends to move 
in a direction of an arrow 12. In this motion process, the bent 
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portion 9A engages with the 1oad beam 8, to prevent the 
head/ s1ider assemb1y 10 from having excess motion in the 
direction of the arrow 12 that wou1d cause the head/ s1ider 
assemb1y 10 to collide against the plate 7, or the opposing 
head/slider assembly 10 if the plate 7 is not present. 

[0005] 

As the size of the hard disk drive device becomes small, a space 
or distance D1 between the surface of the head/slider assembly 10 
and the plate 7 of the ramp element 4 is reduced to a small 
value, for example 0. 2 mm. The inventors of the present invention 
have found that, in spite of the provision of the bent portion 
9A, a front edge lOA or a rear edge lOB of the head/slider 
assembly.10 collides against the surface of the plate 7 of the 
ramp element 4 across the reduced distance D1 when an unexpexted 
excess shock is applied to the hard disk drive dev·ice. The 
collision is caused by a movement of the head/slider assembly 10 
in a pitching direction shown by an arrow 13 around the bent 
portion 9A and the reduced space D1 • The collision causes the 
following two problems. The first problem is that the ramp 
element 4 is made of an electrically nonconductive material, such 
as a plastic, and electrical charges accumulated on the ramp 
element 4 are transferred to the MR head 51 in the head/slider 
assembly 10 when it collides against the ramp element 4, so that 
the MR head 51 is damaged by the electrical charges. The second 
problem is that small pieces of plastic which are separated from 
the ramp element 4 due to the collision deposit on the surface 
of the head/ slider assembly 10, and when the head/ slider assembly 
10 flies on the surface of the magnetic recording disk 1, the 
small pieces deposited on the head/slider assembly 10 contaminate 
or scratch portions of the surface of the disk 1, and the damaged 
surface prevents the formation of an air bearing between the 
head/slider assembly 10 and the disk 1, so that the head/slider 
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assembly 10 contacts on the damaged surface of the disk 1 during 

the read/write operation, and the damage gradually spreads over 

the surface of the disk 1, whereby a desired read/write operation 

can not be performed on the damaged surface. If the extended 

plate 7 is removed from the ramp element 4, the slider to slider 

separation distance D2 in the Fig.2 for a small hard disk drive 

device can be small, 0.65 mm for example, that when a shock is 

applied to the· hard disk drive device, the slider motions 

including the pitching in the direction 13 will cause the slider 

to slider contact thereby damaging the air bearing surface of the 

slider or the head. 

[0006] 

[Summary of the Invention] 

The object of the present invention is to provide a disk drive 

device which solves the problems described above. 

[0007] 

A Disk drive device according to the present invention comprises: 

a data recording disk, a head suspension assembly containing a 

front portion and a rear portion, with the front portion being 

provided with a tab, means coupled to the rear portion of the 

head suspension assembly to move the front portion between an 

inner most position and an outer most position alo~g a radial 

direction of the rotating data recording disk, a ramp element 

containing a support surface for engaging with the tab of the 

front portion of the head suspension assembly when the front 

portion is moved to the outer most p~sition, and a flexure 

mounted on the front.portion of the head suspension assembly, and 

having a front portion disposed towards the tab of the head 

suspension assembly and a rear portion disposed towards-the rear 
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portion of the head suspension assembly, and characterized in 

that the ramp element is provided with an extended member which 

faces a surface of the front portion of the flexure with a 

predetermined space when the tab of the head suspension assembly 

enqaqes with the support surface of.the ramp·element. The surface 

of the front portion of the flexure can be covered with a 

protection layer, such as an polyimide. 

[0008] 

A Disk drive device in accordance with the present invention 

comprises: a rotating data recording disk a head suspension 

assembly containing a front portion and a rear portion, with the 

front portion being provided with a tab, means coupled to the 

rear portion of the head suspension assembly to move the front 

portion between the an inner most position and an outer most 

position along a radial direction of the rotating data recording 

disk, a ramp element containing a support surface for engaging 

with the tab of the front portion of the head suspension assembly 

when the front portion is moved to the outer most position, and 

a flexure mounted on the front portion of the head suspension 

assembly, and having a front portion disposed towards the tab of 

the head suspension assembly and a rear portion disposed towards 

the rear portion of the head suspension ·assembly, and 

characterized in that the ramp element is provided with an 

extended member which faces a surface of the rear portion of .the 

flexure with a predetermined space when the tab of the head 

suspension assembly engages with the support surface of the ramp 

element. The surface of the rear portion of the flexure can be 

covered with the protection layer, such as the polyimide. 

[0009] 

The flexure is mounted on one surface of the head suspension 
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assembly, and contains a bent portion extended to face the other 
surf ace of the head suspension assembly through an aperture of 
the head suspension assembly. The bent portion is provided 
between the front portion of the flexure and the rear portion of 
the flexure. 

[0010] 

A Disk drive device in accordance with the present invention 
comprises: a rotatinq data recording disk a head suspension 
assembly containing a front portion and a rear portion, with the 
front portion being provided with a tab, means coupled to the 
rear portion of the head suspension assembly to move the front 
portion between an inner most position and an outer most position 
along a radial direction of the rotating data recording disk, a 
ramp element containing a support surface for engaging with the 
tab of the front portion of the head suspension assembly when the 
front portion is moved to the outer most position, and a flexure 
mounted on the front portion of the head suspension assembly, and 
having a front portion disposed towards the tab of the head 
suspension assembly and a rear portion disposed towards the rear 
portion of the head suspension assembly, and characterized in 
that the ramp element is provided with a first extended member 
which faces a surface of the front portion of the flexure with 
a predetermined space and a second extended member which faces 
a surface of the rear portion of the flexure with a predetermined 
space when the tab of the head suspension assembly engages with 
the support surface of the ramp element. The surface of the 
front portion and the rear portion of the flexure can be covered 
with the protection layer, such as the polyimide. 

[0011] 

[Description of.Embodiment] 
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The Figs.3, 4, 5 and 6 shows a first embodiment of the present 

invention. The hard disk drive device contains a plurality of 

rotating data recording disk or magnetic recording disks 21 

mounted on a spindle motor, not shown. A head suspension assembly 

22 is provided for each of data recording surfaces of the 

magnetic recording disk 21 . As shown in the Fig. 4, the head 

suspension assembly 22 contains an arm member 34, a load beam 28 

fixed to the arm member 34 through a mount block 35. A rear 

portion of the head suspension assembly 22 is pivotally mounted 

on a shaft 36 mounted on a frame of the hard disk drive device. 

A voice coil motor (VCM) 47 is coupled to a rear portion of the 

head suspension assembly 22 to move a front portion of the head 

suspension assembly 22 between an inner most position and an 

outer most position along a radial direction 23A or 23B of the 

magnetic recording disk 21. A load/unload tab 28A is provided on 

the front portion of the head suspension assembly 22. A flexure 

29 has a rear portion fixed on the front portion of the head 

suspension assembly 22, and a front portion disposed towards the 

load/unload tab 28A of the head suspension assembly 22. The rear 

portion of the flexure 29 is disposed towards the rear portion 

of the head ·suspension assembly 22. A head/slider assembly 30 is 

fixed on a free portion of the flexure 29. The load beam 28 is 

provided with a bent area 46 to increase a flexibility of the 

load beam 28, and to provide a spring force means to load the 

head/slider assembly 30 against the disk 21. In a read/write 

operation, the magnetic recording disks 21 are rotated by the 

spindle motor, and the head suspension assemblies 22 are rotated 

around the shaft 3 6 by the VCM 4 7 to move the head/ slider 

assembly 30 between an inner most data recording track and an 

outer most data recording track of the magnetic recording disk 

21 to position the head/slider assembly on a desired data 

recording track for reading data from the data recording track 

or writing the data in the data recording track. 
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[0012] 

A ramp' element 24 is mounted on the frame of the hard disk drive 
device, and the ramp element 24 is positioned outside of the 
magnetic recording disk 21. The ramp element 24 contains a ramped 

surface 25 and a rest position or a support surface 26 for each 

of the head suspension assembly 22. For the ramp element 24 shown 
in the Fig. 3, two magnetic recording disks 21 and four head 
suspension assembly 22 are used. However, only one magnetic 
recording disk 21 and only one head suspension assembly 22 are 
shown for simplifying the Fig. 3 . When the head suspension 

assembly 22 is moved across the outer most data recording track 
of the magnetic recording disk 21 in the radial direction of the 
arrow 23B by the VCM 47 after the completion of the read/write 
operation, the load/unload tab 28A provided on the front portion 

of the head suspension assembly 22 is moved to engage with or 
ride on the ramped surface 25 to unload and lift the head/slider 
assembly 30 from the disk 21 and is stopped at the rest position 
26 of the ramp element 24. This scheme for accessing the 

head/slider assembly 22 to and from a data recording track of the 
surface of the disk 21, and for holding the head suspension 
assembly 22 on the ramp element 24 is called Load/Unload. In 

this manner, the load/unload tab 28A of the front portion of the 

head suspension assembly 22 is moved between the inner most 
position above the inner most data recording track of the 
magnetic recording disk 21 and an outer most position defined by 
the rest position 26 of the ramp element 24 along the radial 
direction 23A/23B of the magnetic recording disk 21. 

[0013] 

The ramp element 24 is provided with an extended member or a 
block member 27 extended from the ramp element 24. The Figs. 5 and 
6 show a detail structure of the front portion of the ioad beam 
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28 of the head suspension assembly 22 and the ramp element 24. 
In the Fig.5, two head suspension assemblies 22 arranged on the 
both data recording surfaces of the magnetic recording disk 21 
are shown. As shown in the Figs. 5 and 6, one end of a flexure 
29 is fixed to the load beam 28, and a head/slider assembly 30 
is fixed on a surface of the free portion 29B of the flexure 29 
by an adhesive material. A MR (magnetoresistive) head 51 is 
resident within a front end of a slider, and these are called as 
the head/slider assembly 30. Four electrically conductive 
connecting wires 43 of the MR head can pass through apertures 44 
and 45 of the flexure 29 and apertures 48 and 49 of the load 
beam 28, and can be fixed on the surface (lower surface in the 
Fig.6) of the load beam 28 or the connecting conductors 43 to the 
MR head can be integral to the flexure 29 as is the case for the 
integrated lead suspension (ILS) configuration. A dimple 38 is 
provided on the load beam 28 to contact with a surface of the 
free portion 29B to provide a gimbal movement of the head/slider 
assembly 30. 

[0014] 

Two bent portions 29A are provided between the front portion of 
the flexure and the rear portion of the flexure 29. The flexure 
29 is mounted on one surface (an upper surface in the Fig.6) of 
the load beam 28. Each of the bent portions 29A extending through 
apertures 31 of the load beam 28 is positioned to face the other 
surface (lower surface in the Fig.6) of the load beam 28. When 
a shock is applied to the hard disk drive device during the state 
when the load/unload tab 28A is positioned on the rest posi·tion 
26 of the ramp element 24, head/slider assembly 30 tends to move 
in a direction of an arrow 32A or 32B as shown in the Fig.5, and 
the bent portions 29A engage with the surface of the load beam 
28, so that an excess movement of the head/slider assembly 30 in 
the direction of the arrow 32A or 32B due to the shock is 
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prevented by the enqaqemen t of the bent · portia.n 2 9A with the 
surface of the load beam 28. 

[0015] 

To minimize the movement of the head/slider assembly 30 in the 
pitching direction 13 shown in the Fig. 2 which occurred in the 
prior hard disk drive device, the flexure 29 is provided with an 
engaging surface 37, and the ramp element 24 is provided with the 
extended meniber 27 in accordance with the present invention. The 
engaging surface 37 of the flexure 29 is arranged or positioned 
at a position between the head/slider assembly 30 and the 
load/unload tab 28A of the load beam 28. The engaging surface 37 
is a portion extended from the flexure 29. The engaging surface 
37 and the extended member 27 are so positioned that the engaging 
:surface 37 faces to the surface of the extended member 27 with 
a predetermined space when the load/unload tab 28A engages with 
;the rest position 26 of the ramp element 24. When the head/slider 
assembly 30 is moved in the pitching direction 13 shown in the 
Fig.2, due to the shock applied to the hard disk drive device, 
the movement of the engaging surface 37 is stopped by the 
extended member 27. Also, the bent portions 29A engage with the 
load beam 28 when the shock is applied. The separation distance 

D4 between the flexure's engaging surface 37 and the extended 

member 27 is chosen based on the space D3 between the ~ent 

portion 29A and the load beam 28 in order to minimize the 
amplitude of . pitching motion of the head/ slider assembly 30 
during the shock event. Typically, the system is designed to 
permit the bent portion 29A to engage the load beam 28 before the 
engaging surface 37 contacts the extended member 27. For example 

for the first embodiment, if the space D3 between the bent 
portion 29A and the load beam 28 is 0.075 mm, then a typical 

separation or space 0 4 between the engaging surface 37 _and the 
extended member 27 will be on the order of 0. SO mm. The optimized 
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values D3 and D4 for any system are a· function of many par~ters, 

such as a bendinq stiffness of the load beam, a size of the 

slider, a size of the load beam and a size of the flexure. In 

this manner, the enqaqinq surface 37 and the bent portions 29A 

arranged along a center line 39 of the head suspension assembly 

22 minimize the movement of the head/slider assembly 30 in the 

pitching di~ection 13 shown in the Fiq.2. Further, the two bent 

portions 29A arranged on the both sides of the center line 39 of 

the head supportinq arm 22 prevent the movement of the 

head/slider assembly 30 in a rolling direction. The movement in 

the rolling direction means a movement of the head/slider 

assembly 30 around the center line 39. 

[0016] 

The Figs . 7 and 8 show a second embodiment of the present 

invention. The same reference numbers as that in the first 

embodiment are assigned to the same elements as that of the first 

embodiment. The structure of the second embodiment is 

substantially the same as the structure of the first embodiment 

except that the ramp element 24 is provided with a connecting 

portion 42 and an extended member 41, and the extended member 41 

faces a surface 40 of the rear portion of the flexure 29 with a 

predetermined space when the load/unload tab 28A engages with the 

rest position 26 of the ramp element 24. The engaqinq surface 40 

is arranged on the flexure 29 at a. position between the 

head/slider assembly 30 and the rear portion of the head 

suspension assembly 22. The connectinq ·portion 42 extends between 

the two head/slider assemblies 30 facinq each other. 

[0017] 

When the head/slider assembly 30 is moved in the pitching 

direction 13 shown in the Fig.2, due to the shock applied to the 
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hard disk drive device, the movement of the engaging surface 40 

is s~opped by the extended member 41. Also, the bent portions 29A 

engage with the load beam 28 when the shock is applied. In this 
manner, the engaging surface 40 and the bent portions 29A 
arranged along a center line 39 of the head supporting arm 22 

minimize the movement of the head/slider assembly 30 in the 
pitching direction 13 shown in the Fig.2. Further, the two bent 
portions 29A arranged on the both sides of the center line 39 of 
the head supporting arm 22 prevent the movement of the 
head/slider assembly 30 in the rolling direction. 

[0018] 

The Figs. 9 shows a third embodiment of the present invention. 
The same reference numbers as that in the first embodiment are 
assigned to the same elements as that of the first embodiment. 
The structure of the third embodiment is substantially the same 

as the structures of the first and second embodiments expect that 

the ramp element 24 is provided with the extended member 27 of 
the first embodiment and the extended member 41 of the second 
embodiment and the bent portion 29A is not necessarily required. 

The extended member 27 is called as a first extended member and 
the extended member 41 is called as a second extended member in 
the third embodiment. The first extended member 27 faces the 
surface 37 of the front portion of the flexure 29 and the second 
extended member 41 faces the surface 40 of the rear portion of 

the flexure 29 with the predetermined space, respectively when 
the load/unload tab 28A engages with the rest position 26 of the 
ramp element 24. 

[0019] 

It is noted that the bent portions 29A and the apertures 31 are 

not necessarily required in the third embodiment. llhen the 
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head/slider- assembly 30 i.s moved in the pitching di.uction 13 --·· 
shown in the Fiq.2, due to the shock applied to the hard disk 

drive device, the movement of the enqaginq surf~ce 37 is stopped 

by the first extended member 27 and the movement of the enqaq.inq 

surface 40 is stopped by the second extended member 41. 

roo2<n 

As shown in the Fiq.10, the engaging surfaces 37 of the front 

portion of the flexure 29 and the engaging surface 40 of the rear 

portion of the flexure 29 of the first, second or third 

embodiments can be covered with a protective layer 50, such as 

a polyimide material to prevent the extended members 27 and 41 

made of a plastic material from being damaqed by the enqaqing 

surfaces 37 and 40 made of a stainless steel, respectively, when 

the engaging surface 37 and 40 are stopped by the extended 

members 27 and 41. In the Fig .10, the protective layer 50 is 

shown as being on both sides of the flexure surfaces 37 and 40, 

but it may be more readily implemented i.:n the case of the 

integrated lead suspension technology for example, on only the 

flexure surface 37 or 40 that is disposed towards either the ramp 

surface 27 or 41. 

[0021] 

The present invention solves the first problem and the second 

problem described hereinbefore due to the collision which is 

caused by the movement of the head/slider assembly in the 

pi_~ching direction. 

4. Brief Description of the Drawings: 

Figure 1 is a perspective view of a magnetic recording disk, a 

head suspension assembly, and a ramp element of a prior hard disk 
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drive device. 

Figure 2 is a cross sectional view of the magnetic recording 

disk, the head suspension assembly and the ramp element shown in 
the Figure 1. 

Figure 3 is a perspective view of a magnetic recording disk, a 
head suspension assembly, and a ramp element of a first 
embodiment of a hard disk drive device in accordance with the 

present invention. 

Figure 4 shows a structure of the head suspension assembly. 

Figure 5 is a cross sectional view of the magnetic recording 

disk, the head suspension assembly and the ramp element shown in 
the Figure 3. 

Figure 6 is an exploded view of the head suspension assembly in 
accordance with the present invention. 

Figure 1 is a perspective view of a magnetic recording disk, a 

head suspension assembly, and a ramp element of a second 
embodiment of a hard disk drive device in accordance with the 
present invention. 

Figure 8 is a cross sectional view of the magnetic recording 

disk, the head suspension assembly and the ramp element shown in 

the Figure 7. 

Figure 9 is a perspective view of a magnetic recording disk, a 
head suspension assembly, and a ramp element of a third 
embodiment of a hard disk drive device in accordance with the 
present invention. 
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Figure 10 shows a protective layer provided on engaging surfaces 

of the flexure in accordance with the present invention. 

[Description of symbols] 

21 Magnetic recording disk 

22 Head suspension assembly 

24 Ramp element 

25 Ramped surface 

26 Rest position 

27, 41 ... Extended member 

28 Load beam 

29 Flexure 

30 Bead/slider assembly 

37, 40 ... Engaging surface 
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Claims: 

(1) A Disk drive device comprising: 

a rotating data recording disk, 

a head suspension assembly containing a front portion and a rear 

portion, said front portion being provided with a tab, 

means coupled to 

assembly to move 

said rear portion of said head suspension 

said front portion between an inner most 

position and an outer most position along a radial direction of 

said rotating data recording disk, 

a ramp element containing a support surface for engaging with 

s·aid tab of said front portion of said head suspension assembly 

when said front portion is moved to said outer most position, 

and 

a flexure mounted on said front portion of said head suspension 

assembly, and having a front portion disposed towards said tab 

of said head suspension _assembly and a rear portion disposed 

towards said rear portion of said head suspension assembly, 

characterized in that said ramp element is provided with an 

extended member which faces a surface of said front portion of 

11111111111111 1111111111111111 
* C L M S * 
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said flexure with a predetermined space when said tab of said 
head suspension assembly engages with said support surface of 
said ramp element. 

(2) A disk drive device according to Claim 1, wherein said 
flexure is mounted on one surface of said head suspension 
assembly, and contains a bent portion extended to face the other 
surf ace of said head suspension assembly through an aperture of 
said head suspension assembly. 

(3) A disk drive device according to Claim 2, wherein said bent 
portion is provided between said front portion of said flexure 
and said rear portion of said flexure. 

(4) A disk drive device according to Claim 1. wherein said 
surface of said front portion of said flexure is covered with a 
protection layer. 

(5) A disk drive device according to Claim 4, wherein said 
protection layer is a polyimide. 

(6) A Disk drive device comprising: 

a rotating data recording disk, 

a head suspension assembly containing a front portion and a rear 
portion, said front portion being provided with a tab, 

means coupled to said rear portion of said head suspension 
assembly to move said front portion between an inner most 
position and an outer most position along a radial direction of 
said rotating data recording disk, 

a ramp element containing a support surface for engaging with 

I ~Ill~ Ill/~ llf I lll//111111 
s "' 
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said tab of said front portion of said head suspension-assembly 

when said front portion is moved to said outer most position, and 

a flexure mounted on said front portion of said head suspension 

assembly, and having a front portion disposed towards said tab 

of s_a~d head suspension assembly and a rear portion disposed 

towards.said rear portion of said head suspension assembly, 

characterized in that said ramp element is provided with an 

extended member which faces a surface of said rear portion of 

said flexure with a predetermined space when said tab of said 

head suspension assembly engages with said support surfce of 

said ramp element. 

(7) A disk drive device according to Claim 6, wherein said 

flexure is mounted on one surface ~f said head _suspension 

assembly, and contains a bent portion e~tended to face the other 

surface of said head suspension assembly through an apertu~e of 

said head suspension assembly. 

(8) A disk drive device according to Claim 7, wherein said bent 

portion is provided between said front portion of said flexure 

and said rear portion of said flexure. 

(9) A di.sk drive device according to Cl.aim 6. wherein said 

surface of said rear portion of said fl.exure is covered with a 

protection l.ayer. 

(1.0) A disk drive device. according to Claim 9, wherein said 

protection layer is a ·polyimide. 

(11) A Disk drive device comprising: 

a rotating data recording disk, 

I If I/If 1111~ ll~l lllll /11111 
s * 
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a head suspension assembly containing a front portion and a rear 

portion, said front portion being provided with a tab, 

means coupled to said rear portion of said head suspension 
assembly to move said front portion between an inner most 

position and an outer most position along a radial direction of 

said rotating data recording disk, 

a ramp element containing a support surface for engaging with 

said tab of said front portion of said head suspension assembly 

when said front portion is moved to said outer most position, 
and 

a flexure mounted on said front portion of said head suspension 

assembly, and having a front portion disposed towards said tab 

of said head suspension assembly and a rear portion disposed 
towards said rear portion of said head suspension assembly, 

characterized in that said ramp element is provided with a first 

extended member which faces a surface of said front portion of 
said flexure with a predetermined space and a second extended 

member which faces a surface of said rear portion of said flexure 

with a-predetermined space when said tab of said head suspension 

assembly engages with said support surface of said ramp element. 

(12) A disk drive device according to Claim 11. wherein said 

surface of said front portion and said rear portion of said 

flexure are covered with a protection layer. 

(13) A disk drive device according to Cl.aim 13, wherein said 

protection layer is a polyimide .. 

111111111111111111111111111111 
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