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TRANSDUCER SUSPENSION SYSTEM

Background of the Invention

'Field of the Invention

This invention relates generally to transducer suspension

systems and more particularly to a suspension system having a low

profile.

Description of the Prior Art-

Direct access storage devices (DASD), or disk drives, store

information on concentric tracks of a rotatable magnetic

‘recording disk. A magnetic heéad or transducer element is moved

from track to track to record and read the desired information.

Typically, the magnetic head is positioned on an air bearing

' slider which flies above the surface of the disk as the disk

rotates. In some recently proposed disk driVes, the slider (or

'carrier) rides on a liquid film or bearing on the disk. A

suspension assembly connects the slider to a rotary or linear

‘actuator. The suspension prdvides support for the slider.

The suspension must meet sevéral requirements. The
suspension must be flexible and provide a bias force in the
vertical.direction. This is necessary to provide a compensating
force to the lifting force of the air bearing in order to keep

the'slidef at the correct height above the disk. Also, the
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 vertical flexibility is needed to allow the slider to be loaded

-and unloaded away from the disk. Another requirement of the

suspension is that it must provide a pivotal'connection for the
slider; Irregularities in manufacture and operation may result

in misalignment of the slider. The slider is able to compensate

for these problems by pitching and/or rolling slightly to

maintain the air bearing. Another requirement of the suspension
is that it must be rigid in the lateral direction. This is
needed to prevent'the head from moving side to .side, which would
result in the_head,reading the wrong track.

'EXamples'of suspension systems are shoﬁn in the foilowing o
references: US Pateut 4,167,765, issued September 11, 1979 to
Watrous; US Patent 4,797,763, isSued'January 10, 1989 to Levy et
al; US Patent 5,187,625, issued February 16, 1993 to Blaeser et
al; Us Patent.5,208,712, issued May 4, 1993 to Hatch et al;
European Patent Application 0487914 published October 29, 1991 by
Foote,.et ai; Japanese Patent Application 59?207065,'published
November 24, 1984 by Hashimoto; and Japanese Patent Application
04-321918, published November 11, 1992 by Yemazaki.
| Disk drives have become smaller in size while at the same
time the data storage capacity has greatly increased.. Large
capacity disk drives typically have_muitiple disks mouhted on the
same rotatable spindle. In order to accommodate more disks in
the same'height, the space between each disk must be greatly-
decreased. Also, disk drives having only é'single disk may have
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limited space to accommodate a suspension between the disk and an
outer housing. The height of the suspension has proven to be a
limiting factor in realizing closer disk spacing and smaller disk

drives. What is needed is a suspension system which has a very

low profiie, meets the performance requirements, and is

inexpensive to manufacture.

Summary of the Invention

Briefly, in a preferred embodiment of the present invention,
a suspension system comprises a load beam and .a flexible member.

The load beam has a stamped concave section. The flexible member

‘is attached to the load beam such that a pbrtion of the flexible

_member encloses the concave section of'the load beam. The

resulting box'étructure provides rigidity to the load beam.
The flexible member has a tongue section which receives a

transducer assembly. The tongue section has two bend lines such

" that the tongue section is offset from the rest of the flexible

member. The bend lines are "“v" shaped_in order to keep the
transducer assembly in the proper orientation..

For a fuller understanding'of the nature and advantages of
the present invention, reference should be made to the following
detailed description taken inlconjﬁnction with the accompanying

drawings.
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Brief Description of the Drawings
Fig. 1 is a schematic diegfaﬁ of a data storage system of
the presenﬁ invention;
Fig. 2 is a top view of the system of Fig. 1;
.Fig, 3 is an exploded view the suspension of the system of
Fig. 1; |

Fig. 4 is'a'top perspective view of the suspension of Fig.

?ig. 5 is a bottom perspective view of the suspension ef
Fig. 3;

Fig. 6 is a close-up view of a portion of the suspension of
Fig. 3: |

Fig. 7 is a cross sectional view of a portion of the
suspension of "Fig. 3; | |

Fig. 8 is a top'perspective view of an alternative
embodiment of the suspensiqn of the present invention;'

Fig. 9 is a bottom perspective view of the.system of Fig. 7;

Fig. 10 is a top perspective view of an alternative. '
embediment of the suspension of the present invention; and

Fig. 11 is a bottom perspective view of the suspension of

Fig.10.

Description of the Preferred Embodiments
Fig. 1 shows a schematic diagram of a data storage system of

the present invention and is designated by the general reference
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number 10.. System 10 comprisés a plurality of magnetic recording
disks 12. Each disk has a plurallty of concentrlc data tracks.

Disks 12 are mounted on a spindle motor shaft 14 which is

. connected to a spindle motor 16. Motor 16 is mounted to a

.chassis 18. The disks 12, spindle 14, and motor 16 comprise a

disk stack assembly 20.

A plurality of read/write heads 3d'are positioned over Ehe
disks 12 sﬁch that eaéh surface of the disks 12 have a
corresponding head 30. Each head 30 is attached to ohe of the
plurality of suspensiohs 32 which in.turn are atﬁached to a
plurality of actuator arms 34. Arms 34 are connected to:a rotafy
adtuator'36. Alterﬁatively, the arms 34 may be an integial part
of a'rotary actuator comb. Actuator 36 moves the heads in a
radial directibn across disks 12. Actuator 36 typically

comprises a rotating member 38 mounted to a rotating bearing 40,

- a motor winding 42 and motor magnets 44. Actuator 36 is also

mounted to chassis 18. Although a rotary actuator is shown in
the preferred emﬁodiment, a linear actuator could also be used.
The heads 30, suspehsions 32, arms 34, and actuator 36 comprise.
an actuatdraassembly 46. The disk stack assembly 20 and the
actuator'aésembly 46 are sealed in an enclosure 48 (shown by
dashed line) which'pfovides protection from particulate
contamination. | |

.A dbntfdller unit 50 provides overall controi to system 10.
Controller unit 50 typically contains a central processing unit
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(CpU), membry unit and other digital circuitry. Controller 50 is
connected to an actuator control/drive unit 56 which in turn is
connected to actuator 36. This allows controller S50 to control
ﬁhe movement of heads 30 over disks 12. The contrdller 50 is
conhected to a read/write channel 58 which in turn is connected
to the heads 30. This allows controller 50 to send and receive

data ffom the disks 12. Controller 50 is connected to a spindle

control/drive unit 60 which in turn is connected to spindle motor

16. This allows controller 50 to control the rotation of disks

'12. A host system 70, which is typically a computer systém, is

connected to the controller unit 50. System 70 may send digital
data to controller 50 to be stored on disks 12, or may request

that digital data be read from disks 12 and sent to the system

70. The basic operation of DASD units is well known in the art

and is described in more detail in Magnetic Recording Handbook,

C. Dennis Mee and Eric D. Daniel, McGraw - Hill Book Cqmpany,'

1990.

Fiq. 2 shows top view of System 10. A loading ramp member
80 is located_at the edge of the disk stack assembly 20. Member
80 automatically unloads the heads 30 from the disks 12 as
actuator 36 moves the heads 30 to the outer diék position.. To
unload a héad means to move it a verﬁical distance away.from its
cérresponding disk surface. The ramp 80 is optional.

Alternatively, the heads 30 may be placed permaﬁently in the

~loaded position between the disks.
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Fig. 3 shows an exploded view and Fig. 4 shows a top
perspective view of the head 30 and suspension 32. Suspension 32

comprises a load beam 100, a mount plate 102 and a flexible or

flexure member 104. Beam 100, mount plate 102, and flexure 104
are formed by photolithegraphic etch processes. .The parts are

then stamped to form the elevation changes and bends in the

material. Beam 100 has a longitudinal axis 106, a lateral axis

108, and a vertical axis 110. The load beam 100 may be made of a

thin sheet material. Stainless steel may be ﬁsed with a

thickness of between 0.0381 and 0.0762 mm and preferably 0.0635

-mm. The main portlon of beam 100 comprlses a contlguous surface

120 of a 51ng1e elevation.

Load beem 100 has a'mount plate section 112, a spring
section 114, and a rigid section 116. The mount plate section
112 has an aperture 120 which is siéed to receive e swage spud

122 of mount plate 102. Mount plate 102 may be made of stainless

‘steel of a thickness betweeh 0.1 and 0.4 mm and preferably 0.2

mm. Mount plate 102 is welded to beam 100 at weld Spots 124.

The spud 122 passes through aperture 120 and into an aperture on

" the corresponding actuator arm 34. The spud 122 is then swaged.

The result 1s that the load beam 100 is securely attached to arm
34 by being sandwiched between the arm 34 and mount plate 102.
Although swaging is the preferred method of attaching beam 100 to

arm 34, other methods such as welding, cementing, or using'
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fasteners, may also be used. If such alternative attachmeht
methods are used, then pléte 102 may be eliminated.

Mount plate section 112 has a pair of stamped round dimples
126 which extend upward.from surface 120. The;e dimpleé 126 are
located 6utside the vertical'beriphery of arm 34 when mount plate
102 is swaged to arm 34. 1In the event that the suspension 32
must be removed from.the arm 34 after swaging, dimples i26 act as

an unlocking mechanism. The load beam 100 is rotated one way or

.the other around the swage hole 120. One or the othér of dimples

126 will then engage the outer edge of arm 34 and act as a'léver
to pop the swage spud 122 out of the swage hole in the afm'34.

?'Spring section 114 has an aperture 130 which is flanked by
two spring leés 132. Spring section 114 allows beam 100 to bend
about an'axis’134.' The bending is neceSsary to load the head 30
to its proper flying height ébo?e the disk.

Rigid section 116 extends from the spring séction 114 to a
distal end 140 of beam 100. Section 116 has an elongated raised
portion 142 which extends above surface 120. A small transition
area 143 is located between spring sectién 114 and raised section
142 to prevent distortion of the beam 100 duriﬁg manufacture.
Raised portion 142 has a flat top section 144 which is parallel

to surface 120 and a surfoundiqg sloping wall section 146 which

 connects top section 144 to surface 120. - Raised portion 142 is

elongated in shapetgnd is,centéred along and runs in the

direction of longitudinal axis 106. The length of raised portion

.:I‘hi_s' Sheet by, b
e
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142 is preferably equal to or greater than 50% of the length of

the rigid section 116. Ralsed portion 142 is formed by a

-Stamping process. In order to avoid distortion of beam 100

during the stamplng process it is preferable that wall section
146 have a low slope. Preferably the slope (distance of vertical
height/distance of horizontal run) is less than or equal to 0.75
and is_preferably 0.5. |

Section 116 also has a plurality of tooling apertures 150,

~152, 154, 156 and 158. These tooling apertures allow for ease of

alignment and centering of the parts of the suspension during
manufacture. These apertures are optional and maf-be éliminatedi
_ Rigid_Section 116 also has a pair of.outside edge flanges
160. The flanges 160 are each formed with a sloping wall Section
162 and a top"flat section 164 which is parallel'tousurface 120.

The flanges laterally overlap with raised portion 142 for a short

‘distance along the length of akis 106. The flanges 160 ektend
‘from the raised portion 142 to a position proximate the distal

end 140. The flanges 160 are formed by a stamping process.

The inventors have discovered an additional benefit of

tooling holes 152 and 154. These holes are located in the region

of rigid section 116 where the raised portion 142 and flanges 160

'overlap along a lateral cross sectional plane. The region around

holes 152 and 154 is not as rigid as other portions of section

116. This allows for a slight torsional pivot between the

section having portion 142 and the section having flanges 160.
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The result is ;hat there is a reduced lateral shift at the head
30 at the end of the suspension. This slight decoupling of the

réised poftion 142 and flanges 160 allows for a cancellation of

 lateral movement. The rotational inertias of the raised portion

'142 and the flanges 160 are such that together they.form a tuned

damper Wthh minimizes the flrst torsional gain.

Raised portion 142 and flanges 160 both prov1de r1g1d1ty to
the beam 100. It is important that rigid section 116 have at
least one or the other of raised portion 142 or flanges 160 aldng
its léngth; _Alternatively; flanges 160 may be eliminated and
raised section 142 extended to a posiﬁion prokimate_the distal
end 140.

The distal end 140 has a pair of hammer head tabs 170 which
are used té aiign the suspensions during assembly. A downward
extending round'dimple 180 is position proximate the center of
distal end 140.

Flexure member 104 is preferably made of a thin sheet
material. Stainless steel may be used having a thickness of
between.0.0203 and 0.0381 mm and preferably 0.0254 mm. The
member 104 is shaped to fit substantially within.the vertical

periphery of beam 100. The flexure 104 has a surface 190. The

-flexure 104 has toollng apertures 192 194, 196.and'198 which

correspond to apertures 152, 154, 156 and 158 of beam 100. These
tooling apertures are also optional. Flexure 104 has a pair of _
finger tabs ZOQ_Which extend beyond the vertical periphery of

SA9-94-066 10
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beam iOO and may.be used to position the flexure 104 during
manufacture. |

Flexure 104 has a flexure aperture 202 near its distal end
204._ The'aperturel202 is flanked by two”flexure legs 206. An
end section 208 is connected to the ends of legs 206. A tongue
secﬁion-21d extends from end section 208 into aperture 202. The

tongue section 210 has a bend section 212 which comprises two

fparaliel bend lines which are in the shape of "v" or chevron

pattern. The tongue 210 is paraliel to the surface 120 of beam
100 but is displaced beiow the surface 190 of flexure 104..

The flexure 104 has a perpendiculer tab 214 and a
perpendicular tab 216 which help to alién the wires 172. Tab 216
is hook shaped in order to'engage the outer_of distal end 140 of
beam 100. This hook acts as a limiter to ensure that flexure 104
does not displace vertically tqd great a distance from beam 100.

 Flexure 104 is attached to beam 100 preferably by welding at .

'welding spots 220. Head 30 is attached to tongue section 210 of

flexure 104 preferably by cement or other suitable aﬁtachment
methods. Dlmple 180 is p051t10ned such that it engages tongue
section 210 along a vertlcal 11ne whlch passes through
approximately the center of gravity of head 30.

Head 30 comprises an air bearing slider 240 having an air
bearing surface 242. Other types of fluid bearing sliders may

also be used. A transducer elementizso-is mounted on slider 240

‘and is electrically connected (not shown) to connection pads'252.

SA9-94-066 11
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Wires 172 are connected to pads 252 (preferably by sblde:) and
extend over section 204 and distal end 140 and back toward the
rear of the suspension 32. .The wires 172 are then electrically

connected to the rest of system 10. The wires 172 are attached

to suspension 32 by epoxXy or other suitable attachment methods.

Fig. 5 shows a bottom perspectlve view of suspen51on 32.
Raised portion 142 forms a recessed concave section 260 in the
beam 100. Flexure 104 partially encloses this concave section
260. The result is a partial box section which adds rigidity to
the structure; The box is fu;ly'enclosed e;ound a latetal
transversal cross sectional piane. The lateral cross sectional
plane is a plane which is'perpendicular to the longitudinal axis

106. The inventors have dlscovered an add1t10na1 beneflt of the

- design of the present suspension. The amount of r1g1d1ty or

stiffness in the suspension may be easily adjusted by varying the

length of the flexure 104. When maximum rigidity is required,

flexure 104 is made of a length such that it completely covers

concave section 260. When less rididity is required, the flexure
length and the length of the formed bo# section may be reduced.
However, it is preferred that at least some portion of the
coneave section 260 be covered by a portion of flexure 104 such

that a box section is formed along at least one lateral cross

_ sectional plane.

Fig. 6 shows a detailed perspective view of the end-of

suspension 32. The wires 172 have been omitted to provide a

SA9-94-066 o 12 . /
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better view. Note the bend section 212 which is comprised of two

' wy" ghaped bend lines 270.

Fig. 7 shows a detailed cross-sestional view'Qf_the end of
suspension 32. The wires 172 are shown with epoxy balls_280
which aitach the wires 172 to flexure member 104. Also note the
tongue 210 is offset a,veftical distance below.the rest of
Iflexure 104 such that a vertical gap 290 is formed between beam
100 and tongue 210.. This gap 290'a110ws the tongue 210 snd head
30 to pivot about dimple 180 without interference.

The opefation of suspensios 32 may néw be understood. Mount
plate 102.prbvides a secure and solid swage attachment of the
suSpension 32 to arm 34;3 Spring section 114 allows the beam 100

to bend along line'134-to.positibn head 30 at the proper

_elevation above the disk 12. The raised portibn 142 in

combination with the flexure member 104 forms a box sectioﬁ.which
giVes the beam 100 great rigidity. This rigidity is achieved in
s very low profile height; The low profile allows for smaller
disk spacing and allows for more disks per drive. Additional

stiffness is provided'by flanges 160. These flanges 160 have

- both a side wall section 162 and a top section 164. Each flange

therefore has two bend lines. These two bend lines give the

. flange great stiffness in a very low profile height. A single

vertical flange of the prior art requires greater height to

achieve the same stiffness.

SA9-94-066 13
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The flexure 104 in combination with dimple 180 allows head
30 to gimbal (pitch and roll) to achieve the proper orientation.

However,'the "v" shaped bend lines of section 212 ensure that

- tongue 210 and head 30 will always be approximately parallel to

beam 100.- This is an important requirement because improper
orientatioh'of the head 30 may make it impossible to read and
write data froﬁ.the'disk 12. In addition, tab 216 prevents
flexure 104 from bending to far away from beam 100. |

The suspension 32 is relatively ine#pensive to.mahufacture.
The main part of suspension 32 has only two main parts, the load
beam 100 and flexure 104. Flexure'104 does double duty by acting
as the bdttom side of the box structure as well as providing the
gimbal assembly for the head 30. |

Figs. 8 and 9 show top and bottom perspective views,
respectively; of.an alternative embodiment of the suspension of
the preseht'invention whiéh is designated by the general
reference number 300. Elements of suspension 300 which are
similar to elements of suspension 32 are designated by prime
number. Suspension'3ob may be sﬁbstituted for suspension 32 in
system 10. |

Suspension 300 is shorﬁef in'length then suspension 32 and
is designed for use in smaller disk drives and drives which may
expe:ience.higher acceleration levels that produce head disk

separation. Suspension 300 varies from suspension 32 in that the

~raised portion 1427 extends along almbst the entire length of

SA9-94-066 | 14
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rigid section 116'. Thé flexure 104° is sized such that the
concave 260° is completely éovered. Flanges are not needed in
this case. |

Dimple 180° engages tongue 210‘:at a point 310. Note that
in this case dimple 180° does not engage tongue 210 at the lower
elevation of tongue 210°. Instead, dimplé 180° engages the |
tongue 210" before the bend section 212°. The.dimple does not
have to extend ddwnward as far as'in suspension 32 and'so the
stamped dimple 180" may be of a smaller dlameter. lThe head 30°
is attached to tongue 210° such that its center of gravity is

directly belbw dimple 180', A small transition area 320 shouid

be left between raised portion 142° and dimple 180° of sufficient

length to prevent distortion of beam 100 during the manufacturing

process.
Figs. 10 and 11 show perspective top and bottom views,

respectively, of an alternative embodiment of the suspehsion of

‘the present invention which is designated by the general

reference number 400. Elements of suspension 400 which are
similar to elements of suspension 32 are designated by prime
number. Suspension 400 may be substituted for suspensidn 32 in
system 10. | |
.Suspénsion 400 has a raised portion .142°° with a top
sectién 144°° and a wall séction 146°°. 1In addition, raised.

portion 142°° has a central depressed region 410'having a flat

bottom section 412 and a side wall section 414 which connects

SA9-94-066 15
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~bottom section 412 to top section 142°°. The bottom section 412

contacts and. is welded to flexure 104°°. Flexure 104°°
completely encloses the cavity formed by raised portion 142°°.

The raised portion 142;' with depressedlregion 410 makes a very

_rigid section. The slopes of walls 146°° may be relatively steep

(0.75-1.0) because of the addition of a stress relief aperture.
420. Aperture 420 allows-the material of beam 100 to accommodate
and compensate for stresses during the manﬁfacturing process,
thus p:eventing unwanted deformation.

Flexure 104°° is similar to flexure 104. Dimﬁle 18077 .is
located within the'depressed region 410 and extends down to
engage the tongue section of flexure 104°°. By placing the
dimple 180°° within the depreséed region 410,.the rigid box

formed by the raised portion 142°° and flexure 104°° is able to

extend beyond the dimple 180°°. "This extends the stiff portion

‘of the suspension beyond the pivot point (dimple 180).

An optional load/unload tab 430 extends from beam 100. Tab

430 has a trough depression 432. The bottom of depression 432 is

'used to engage the ramp 80 of system 10.

Suspension 400 has a plurality of wiring tabs 440 Wthh are
used to hold the wires (not shown) which run from head 30" to
the rest of system 10. _

Flexure 104" has a plurality of drain holes 442. The holes

442 allow liguids to drain away during the manufacturing process.
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While: the preférred embodiments of the ﬁresent.invention
" have been illustréted in detail, it should be'apparent thét

modifications and adaptation to those embodiments may occur to
one skilled in the art withoué departihg from the scope of the

present invention as set forth in the following claims.
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Claims

what is claimed is: ) ) A
. * ¢ L M s *

1. A suspension sYstem comprising:

a load beam haviné a first and second ends, the first end
for connection to a support member, the load beam having aﬁ
elongated stamped sectipn running along a longitudinal axis'of
the load beaﬁ and located between the first and second ends, the
stamped section forms a concave portion in the load beam; and

a flexible member connected to the load beam, a first end of
the flexible member covering the stamped concave portion, a
second end of the flexible member having a moun;ing sectién for

mounting a transducer assembly.

2. The system of claim 1, wherein the load beam has a
spring section locatéd between the first end and the stamped

section.

3. The system of claim 1, wherein the load beam has a first
surface at a first elevation and the stamped section comprises a
wall section and a top section, the top section having a surface

parallel to the first surface and being at a second elevation.

SA9-94-066 18
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4. The system of claim 3, wherein the wall section has a

slope of 0.75 or 1ess}

5. The system:of claim 3, wherein the wall section has a

stress relief aperture.

6. The system of claim 1, wherein the load beam has a' first
and second'surfaces on opposite sides of the load beam and the
stamped section forms a convex portlon of the first surface and a

concave portion on the second surface.

7. The system of claim 1, wherein the mounting section of
the flexible member comprises an aperture, a tongue section |
extending into the aperture, the tongue section having a first
and second bend lines such that the tongue section is offset from

the flexible member, the bend lines being "v" shaped.
8. The system of claim 1, further comprising a transducer

assembly connected to the mounting section of the flexible

member.

SA9-94-066 - | 19
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9. The system of claim 8, wherein the transducer assembly
comp:ises a fluid bearing slider and an electronic transducer

element.

10. The system of claim 1, wherein the load beam has a
spring section located betweén the first end of the load beam and

the stamped section, and the stamped section has a length of at

‘least one half the distance between the spring section and the

second end of the load beam.

11. The system of claim 1, wherein the stamped section has

a depressed region which is in contact with the flexible member.

12. The'éystem of claim 1, wherein the second end of the

flexible member has a tab member which extends around the second

 end of the load beam.

SA9-94-066 _ 20
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13. A suspension system comprising:

a load beam having a first and second ends;:the first end
for_cohnectiqn to a support member, the load beam having an
elongated stamped section running along a.ldngitudinal axis of
the load beam and located between the first and second ends, the

stamped section forms a concave portion in the load beam; and

0

r

a flexible member connected to the load beam, a first end of

the flexible member covering the stamped concave portion, a
second end of the flexible member having a mounting section for
mounting a transducer assembly; |

a transducer aséembly connected to the mouhting section of
the flexible member;

a data storége disk located proximate to the_transducér
assembly; |

a rotation device connected'tp the disk for rotating the
disk; and | | |

| a movement device connected to the first.end of the load

beam for moving the transducer assembly relative to the disk.

{ : o
14. The system of claim 13, wherein the load beam has a

-spring section located between the first end and the stamped

section.

SA9-94-066 ' 21
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15. The system of claim 13, wherein the load beam has a

first surface at a first elevation and the stamped section
comprises a wall section and a top section, the top section

having a surface parallel to the first surface and being at a

second elevation.

16. The'system of claim 15, wherein the wall section has a

slope of 0.75 or- less.

17. The system of claim 15, wherein the wall section has a

stress relief aperture.

18. The system of claim 13, wherein the load beam has a
first and second surfaces on opposite sides of the load beam and
the stampéd Section'forms a convex portion of the first surface

and a concave portion on the second surface.

19. The system of claim 13, wherein the mounting section
of the flexible member comprises an aperture, a tongue section
extending into the aperture, the tongue section héving a first
and.second_bend lines such that the tongue section is offset from'

the flexible member, the bend lines being "v* shaped.

SAS-94-066 22
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- 20. The system of claim 13, further comprlslng a transducer
assembly connected to the mounting sectlon of the flexible

member.

21. The system of claim 20,.whefein the transducer assembly
comprises a fluid beariﬁg slider and an electronic transducer

element.

22. The system of claim 20, wherein the load beam has a

spring section located between the first end of the load beam and

the stamped section, and the stamped section has a length of at

least one half the distance between the spring section and the

second end of the load beam.

23. The system of claim 20, wherein the SEamped section has

a depressed region which is in contact with the.flexible member.
24. The system of claim 20, wherein the second end of the

flexible member has a tab member which extends around the second

end df'the load beam.
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a load beam having a first and second ends, the first end

25. A suspension system comprising:

for connection to a support member;

a flexible member connected to the load beam, the flexible

member having an'aperture, a tongue section extending into the

‘aperture, the tongue section having a first and second bend lines

such that the tongue section is offset from the flexible member,

the bend lines being "v" shaped.

26. The system of claim 25, wherein the load beam has a

spring section located between the first and second ends.

27. The system of claim 25, further comprising a transducer

assembly connécted to thé tongue section of the flexible member.

28. The system of claim 27, wherein the transducer assembly'

comprises a fluid bearing slider and an electronic transducer

element,
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'a load beam having a first and second ends, the first end

29. A suspension system comprising:

for connection to a support member;

a flexible member connected to the load beam, the flexible
member having an aperture, a tbngue section extending into the
aperture, the tongue section having a first and secondlbend iines
such that Ehe tongue section is offset from the flexible member,
the bend lines being "v" shaped;

' a transducer assembly connected to the tongue section of the
flexibie; |
* a data storage disk located proximate to the transducer
éssembly; | | |
a rotation device connected to the disk for rotating the
disk;-and |
a movement device.connected to the first end of_the load

beam for moving the transducer assembly relative to the disk.

30. The system of claim 29, wherein the load beam has a

" spring section located between the first and second ends.

31. The system of claim 29, further comprising a transducer

assembly connected to the tongue section of the flexible member.
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1 32. The system of claim 29, wherein the transducer assembly
2 comprises a fluid bearing slider and an electronic transducer

3 element.
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