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(7) ABSTRACT

An improved system for mounting the head suspensions to
the actuator mounting arms of a disc drive actuator. The
mounting system of the invention includes novel features on
both the head suspension mounting plates and on the actua-
tor head mounting arms that facilitate head suspension
mounting without the introduction of plastic deformation in
any of the mounting elements. The mounting plate of the
invention includes a boss and a hole. The boss and hole are
dimensioned for interference fit with complementary ele-
ments on a second mounting plate located on the opposite
side of the actuator head mounting arm, to provide the
retention force of the mounting system. The bosses of the
mounting plates also form an interference fit with coopera-
tive holes in the actuator head mounting arm. Compliance
features are included with the holes on the actuator head
mounting arm to prevent plastic deformation of the material
of the head mounting arm.
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HEAD SUSPENSION MOUNTING SYSTEM FOR A
DISC DRIVE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of U.S. Provi-
sional Application Ser. No. 60/063,626, filed Oct. 27, 1997.

FIELD OF THE INVENTION

[0002] This invention relates generally to the field of hard
disc drive data storage devices, and more particularly, but
not by way of limitation, to an improved mounting system
for attaching the head suspensions that support the read/
write heads to the head mounting arms of the disc drive
actuator.

BACKGROUND OF THE INVENTION

[0003] Disc drives of the type known as “Winchester” disc
drives or hard disc drives are well known in the industry.
Such disc drives record digital data on a plurality of circular,
concentric data tracks on the surfaces of one or more rigid
discs. The discs are typically mounted for rotation on the hub
of a brushless DC spindle motor. In disc drives of the current
generation, the spindle motor rotates the discs at speeds of
up to 10,000 RPM.

[0004] Data are recorded to and retrieved from the discs
by an array of vertically aligned read/write head assemblies,
or heads, which are controllably moved from track to track
by an actuator assembly. The read/write head assemblies
typically consist of an electromagnetic transducer carried on
an air bearing slider. This slider acts in a cooperative
hydrodynamic relationship with a thin layer of air dragged
along by the spinning discs to fly the head assembly in a
closely spaced relationship to the disc surface. In order to
maintain the proper flying relationship between the head
assemblies and the discs, the head assemblies are attached to
and supported by head suspensions or flexures.

[0005] The actuator assembly used to move the heads
from track to track has assumed many forms historically,
with most disc drives of the current generation incorporating
an actuator of the type referred to as a rotary voice coil
actuator. A typical rotary voice coil actuator consists of a
pivot shaft fixedly attached to the disc drive housing base
member closely adjacent the outer diameter of the discs. The
pivot shaft is mounted such that its central axis is normal to
the plane of rotation of the discs. An actuator housing is
mounted to the pivot shaft by an arrangement of precision
ball bearing assemblies, and supports a flat coil which is
suspended in the magnetic field of an array of permanent
magnets, which are fixedly mounted to the disc drive hous-
ing base member. On the side of the actuator housing
opposite to the coil, the actuator housing also typically
includes a plurality of vertically aligned, radially extending
actuator head mounting arms, to which the head suspensions
mentioned above are mounted. When controlled DC current
is applied to the coil, a magnetic field is formed surrounding
the coil which interacts with the magnetic field of the
permanent magnets to rotate the actuator housing, with the
attached head suspensions and head assemblies, in accor-
dance with the well-known Lorentz relationship. As the
actuator housing rotates, the heads are moved radially across
the data tracks along an arcuate path.
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[0006] The head suspensions mentioned above are typi-
cally formed from thin stainless steel foil. In order to provide
a robust connection between the head suspension and the
actuator head mounting arms, the attachment end of the head
suspension is typically welded to a relatively thick mounting
plate which includes features intended to cooperate with
mating features on the actuator head mounting arms to
attach the head suspensions to the actuator.

[0007] By far the most common head suspension mount-
ing method in current use is swage mounting. Swage
mounted head suspensions include mounting plates that are
formed with a cylindrical swage boss. Typically, the entire
array of head/suspension assemblies is placed in cooperative
arrangement with the actuator head mounting arms, with the
swage bosses of the head suspension mounting plates
inserted into openings in the actuator head mounting arms.
A swaging tool, consisting of a ball feature having a diam-
eter slightly larger than the inner diameter of the swage
bosses, is then passed through the entire vertically aligned
stack of swage bosses, plastically deforming the swage
bosses and expanding the swage bosses into firm contact
with the inner diameters of the openings in the actuator head
mounting arms. Thus, swage mounting of the head/suspen-
sion assemblies is simple and economical for use in high
volume manufacturing environments.

[0008] Swage mounting of head suspensions does, how-
ever, produce potential problems. Firstly, the plastic defor-
mation of the swage bosses during the swaging process
induces large mechanical stresses in the material of the
mounting plates, and these mechanical stresses can lead to
deformation of the planar portion of the mounting plates to
which the thin head suspensions are welded. Such deforma-
tion can lead to changes in the gram load applied by the head
suspension to the flying head assembly. As is well known to
those of skill in the art, one of the principal functions of the
head suspension is to provide a load force, typically referred
to in the industry as gram load, to counteract the hydrody-
namic lifting force of the slider assembly of the head. In
order to accurately maintain the 2.0 to 1.5 microinch
(0.000002 to 0.0000015 inch) flying heights of the heads
specified in disc drives of the current generation, it is
essential to balance the gram load with the lifting force of
the head to a very precise degree. The gram load of the
head/head suspension assembly is typically set after the
mounting plates are welded to the head suspension, but
before the complete mounting plate/head suspension/head
assembly is mounted within the disc drive.

[0009] 1t has been noted in the industry that swage mount-
ing of the head suspensions alters the preset gram load of the
suspension. That is, if a desired pre-swaging gram load is
established at the sub-assembly level, the act of swaging
results in a detrimental difference in the post-swaging gram
load, and, most significantly, to differing changes to “up”
and “down” head/head suspension assemblies. This differ-
ence in alteration of the gram load for “up” and “down”
assemblies is referred to in the industry as “up/down bias”,
and affects not only the flying height of the head assemblies,
but, of greater significance, the resonant frequencies of the
head/head suspension assemblies.

[0010] Finally, swage mounting, by definition, plastically
deforms the associated components when it is performed. If,
after assembly, a faulty component is discovered, it is
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difficult to disassembly a swage mounted head suspension
assembly without damaging other “good” components.
Additionally, reinsertion of a replacement swage mounted
head suspension into a head mounting arm that has already
been stressed by a previous swaging operation may result in
less than optimal mounting force, leading to undesirable
variation in the finished product.

[0011] An additional potential drawback to typical prior
art suspension mounting systems lies in the previously
mentioned welding of the head suspensions to the robust
mounting plates. This welding is typically accomplished by
use of a high intensity laser, and can result in localized stress
in the thin foil of the head suspension, again potentially
leading to undesirable variation in the static pitch and roll
characteristics of the entire head suspension.

[0012] For these and other reasons to be noted below, a
need clearly exists for an alternative to swage mounting of
the head suspension assemblies in a disc drive.

SUMMARY OF THE INVENTION

[0013] The present invention is an improved system for
mounting the head suspensions to the actuator mounting
arms of a disc drive actuator. The mounting system of the
invention includes novel features on both the head suspen-
sion mounting plates and on the actuator head mounting
arms that facilitate head suspension mounting without the
introduction of plastic deformation in any of the mounting
elements. The mounting plate of the invention includes a
boss and a hole. The boss and hole are dimensioned for
interference fit with complementary elements on a second
mounting plate located on the opposite side of the actuator
head mounting arm, to provide the retention force of the
mounting system. The bosses of the mounting plates also
form an interference fit with cooperative holes in the actua-
tor head mounting arm. Compliance features are included
with the holes on the actuator head mounting arm to prevent
plastic deformation of the material of the head mounting
arm.

[0014] Tt is an object of the invention to provide a mount-
ing system for attaching head suspensions to actuator head
mounting arms in a disc drive.

[0015] 1t is another object of the invention to provide a
mounting system for attaching head suspensions to actuator
head mounting arms in a disc drive that is self-aligning.

[0016] It is another object of the invention to provide a
mounting system for attaching head suspensions to actuator
head mounting arms in a disc drive that does not cause
plastic deformation of the system elements, and which thus
allows for simple removal and replacement of detected
faulty components without altering the retention character-
istics of the head suspension mounting system.

[0017] Tt is another object of the invention to provide a
mounting system for attaching head suspensions to actuator
head mounting arms in a disc drive that does not cause
plastic deformation of the system elements, and which thus
eliminates up/down bias in the gram load of the head
suspension brought about by the mounting process.

[0018] It is another object of the invention to provide a
head suspension mounting system for a disc drive that is
simple and economical to implement in a high volume
manufacturing environment.
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[0019] The manner in which the present invention
achieves these objects, as well as other features, benefits and
advantages of the invention, can be best understood by a
review of the following Detailed Description of the Inven-
tion, when read in conjunction with an examination of the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a plan view, in partial cutaway, of a prior
art disc drive in which the present invention is particularly
useful.

[0021] FIG. 2 is a simplified sectional elevation view of a
first prior art system for mounting head suspensions to
actuator head mounting arms.

[0022] FIG. 3 is a simplified sectional elevation view of a
second prior art system for mounting head suspensions to
actuator head mounting arms.

[0023] FIG. 4 is a perspective view of a mounting plate
which forms a portion of the head suspension mounting
system of the present invention.

[0024] FIG. 5 is a perspective view of a first embodiment
of an actuator head mounting arm made in accordance with
the present invention.

[0025] FIG. 6 is an exploded perspective view of com-
ponents forming a first embodiment of the head suspension
mounting system of the present invention.

[0026] FIG. 7 is an exploded perspective view of com-
ponents forming a second embodiment of the head suspen-
sion mounting system of the present invention.

[0027] FIG. 8 is a plan view of a second embodiment of
an actuator head mounting arm made in accordance with the
present invention.

[0028] FIG. 9 is a simplified sectional elevation view of
the head suspension mounting system of the present inven-
tion in its assembled condition.

DETAILED DESCRIPTION OF THE
INVENTION

[0029] Turning now to the drawings and specifically to
FIG. 1, shown is a plan view of a prior art disc drive 2 in
which the present invention is particularly useful. The disc
drive 2 includes a base member 4 to which all other
components are directly or indirectly mounted and a top
cover 6 (shown in partial cutaway) which, together with the
base member 4, forms a disc drive housing which encloses
delicate internal components and isolates these components
from external contaminants.

[0030] The disc drive includes one or more discs 8 which
are mounted for rotation on a spindle motor shown generally
at 10. The discs 8 include on their surfaces a plurality of
circular, concentric data tracks, the innermost and outermost
of which are shown by dashed lines at 12, on which data are
recorded via an array of vertically aligned head assemblies
(one of which is shown at 14). The head assemblies 14 are
supported by head suspensions, or flexures 16, which are
attached to actuator head mounting arms 18. The actuator
head mounting arms 18 are integral to an actuator bearing
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housing 20 which is mounted via an array of ball bearing
assemblies (not designated) for rotation about a pivot shaft
22.

[0031] Power to drive the actuator bearing housing 20 in
its rotation about the pivot shaft 22 is provided by a voice
coil motor (VCM) shown generally at 24. The VCM 24
consists of a coil (not separately designated) which is
supported by the actuator bearing housing 20 within the
magnetic field of an array of permanent magnets (also not
separately designated) which are fixedly mounted to the base
member 4, all in a manner well known in the industry.
Electronic circuitry (partially shown at 26, generally, and
partially carried on a printed circuit board (not shown)) to
control all aspects of the operation of the disc drive 2 is
provided, with control signals to drive the VCM 24, as well
as data signals to and from the heads 14, carried between the
electronic circuitry and the moving actuator assembly via a
flexible printed circuit cable (PCC) 28.

[0032] Turning now to FIGS. 2 and 3, shown are simpli-
fied diagrammatic sectional elevation views of prior art
swage mounting systems for attaching head/flexure assem-
blies (14/16 in FIG. 1) to actuator head mounting arms (18
in FIG. 1). In particular, FIG. 2 shows what is typically
referred to in the industry as “back-to-back™ swaging. In this
swage mounting system, mounting plates 30, each including
a swaging boss 32, are welded to head suspensions 16 which
support heads (not shown) at their distal ends. The mounting
plates 30 are typically fabricated from stainless steel. The
swaging bosses 32 are inserted in a single hole 36 in the
actuator head mounting arm 18. Assembly is accomplished
by passing a swaging tool (not shown) through the central
opening 34 in the swaging bosses 32. This swaging tool has
an outer diameter slightly larger than the inner diameter of
the central opening 34 in the swaging boss 32, causing the
outer surface of the swaging bosses 32 to be expanded into
contact with the inner surface of the hole 36 in the actuator
head mounting arm 18. By closely controlling the dimen-
sions of the hole 36 in the actuator head mounting arm 18,
the central opening 34 in the swage bosses 32 and the
diameter of the swaging tool, the desired amount of attach-
ment force can be selected. Furthermore, several identical
vertically aligned sets of paired head/head suspension
assemblies can be attached with a single pass of the swaging
tool. It is apparent from FIG. 2, however, that the only way
to remove a defective head/head suspension assembly
mounted in this manner is to insert a knife-like tool between
the actuator head mounting arm 18 and the mounting plate
30 and pry off the defective assembly. This results in a high
probability of causing damage to the actuator head mounting
arm 18, with attendant high scrap costs.

[0033] Tt will also be apparent to one of skill in the art,
upon examination of FIG. 2, that the swage mounting
system of FIG. 2 also results in differing stresses applied to
the mounting plates 30 on the upper and lower surfaces of
the actuator head mounting arm 18, since a swaging tool
passed through the central openings 34 of the swage bosses
32 will pass through the swage bosses 32 in opposite
directions. One of the results of this difference is up/down
bias of the gram load of the head suspension. The present
invention serves to overcome this disadvantage The head/
flexure mounting system of FIG. 3 is the system described
in U.S. Pat. No. 5,140,481, issued Aug. 18, 1992 and U.S.
Pat. No. 5,262,911, issued Aug. 16, 1993, both assigned to
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the assignee of the present invention and both incorporated
herein by reference. From the figure it can be seen that a pair
of mounting plates 40 each includes a swage boss 42 located
near one end and an opening 44 near the opposite end. One
of the mounting plates 40 (the upper mounting plate in FIG.
3) is welded to a head suspension 16 with the swage boss 42
nearest the distal end of the actuator head mounting arm 18
and the opening 44 closer to the base of the actuator head
mounting arm 18. The orientation of the mounting plate
relative to the head suspension 16 is reversed for the other
mounting plate 40. FIG. 3 shows that the lower mounting
plate 40 is welded to the head suspension 16 with its opening
44 closest to the distal end of the actuator head mounting
arm 18 and its swage boss 42 closer to the base of the
actuator head mounting arm 18. This arrangement results in
the swage boss 42 of one mounting plate 40 being aligned
with the opening 44 in the other mounting plate 40 when the
mounting plate/flexure/head assemblies are place on oppo-
site sides of the actuator head mounting arm 18. This system
of head/head suspension mounting also reduces the vertical
height requirements in the disc drive, since the swage bosses
42 are horizontally aligned and occupy the same vertical
space. The disadvantages of the system of FIG. 3 include the
fact that the mounting plates 40 must be substantially twice
as long as the mounting plates 30 of FIG. 2, adding
undesirable mass and inertia to the actuator assembly. Fur-
thermore, the swaging tool must preferably be passed
through the swaging bosses in opposite directions for up and
down head/flexure assemblies, complicating the assembly
process. Additionally, the use of this in-line swage mounting
system results in differing “up” and “down” head/flexure
assemblies, with attendant complications in assembly tool-
ing and inventory tracking.

[0034] The swaging systems of FIGS. 2 and 3 also results
in plastic deformation of the swaging bosses 42 to achieve
mounting of the head suspensions 16 to the actuator head
mounting arm 18, resulting, as previously mentioned, in
residual stresses in the mounting plates 40 and difficulty in
removal of defective assemblies without causing damage to
the actuator head mounting arm 18.

[0035] The head suspension systems of FIGS. 2 and 3
also share another drawback which is common to all swage
mounting techniques. Since swage mounting depends on
plastic deformation of the swage bosses into intimate contact
with the inner surface of the holes in the actuator head
mounting arms, swage mounting causes stress to be exerted
on the material of the actuator head mounting arms as well
as the swage bosses. It is common practice in the industry to
form the actuator body and actuator head mounting arms
from a common piece of material, and, in order to minimize
the moving mass, for this material to be aluminum or
magnesium.

[0036] Since, as previously mentioned, the mounting
plates are typically formed of stainless steel, the amount of
force necessary to plastically deform the swage bosses into
the desired contact with the holes in the actuator head
mounting arms will also typically result in plastic deforma-
tion of the material of the actuator head mounting arms local
to the mounting holes. Such deformation of the holes in the
actuator head mounting arms makes it problematic to
reswage a replacement to the same holes after removal of a
defective head/suspension assembly and still achieve the
desired amount of mounting force.
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[0037] Additionally, as previously noted, the stresses
induced in the mounting plates by the swaging process can
lead to up/down bias in the gram load applied by the head
suspension to the flying heads, leading to uncontrolled
variation in the resonant frequency of the head/head sus-
pension assemblies and, to a lesser extent, the flying height
of the heads.

[0038] Furthermore, in order to minimize the amount of
plastic deformation of the holes in the actuator head mount-
ing arms, it is necessary to form the actuator head mounting
arms with a defined minimum vertical thickness, which may
also be a limiting factor in inter-disc spacing and the total
data capacity of the disc drive.

[0039] The present invention overcomes all of these draw-
backs, as will be explained in detail below, since the present
invention does not involve plastic deformation of either the
mounting plates or the actuator head mounting arms.

[0040] Turning now to FIG. 4, shown is a perspective
view of a novel mounting plate 50 which forms a portion of
the head suspension mounting system of the present inven-
tion. The mounting plate 50 comprises a planar base portion
52 that is substantially rectangular in form. Near one end of
the base portion 52 is a through hole 54, and at the opposite
end is a projecting boss 56. The height of the boss 56 is
selected to pass through the thickness of a cooperative
actuator head mounting arm and into the hole 54 in a second
mounting plate 50 on the opposite side of the actuator head
mounting arm. The diameter of the hole 54 and the outer
diameter of the boss 56 are selected such that a pair of
mounting plates 50, situated with the boss 56 of one mount-
ing plate 50 aligned with the hole 54 of the other mounting
plate 50 and vice versa, will interface with one another with
interference fits. That is, the boss 56 of one mounting plate
50 will form an interference fit with the hole 54 of a second
mounting plate 50, while the boss 54 of the second mounting
plate forms an interference fit with the hole 54 of the first
mounting plate 50.

[0041] FIG. 4 also shows that the boss 56 includes a
central bore 58.

[0042] FIG. 5 is a perspective view of the distal portion of
an actuator head mounting arm 60 which has been modified
in accordance with the present invention. In the figure, the
actuator head mounting arm 60 can be seen to include a pair
of longitudinally spaced holes 62, dimensioned and spaced
to interact with the bosses (56 in FIG. 4) of a pair of
mounting plates (50 in FIG. 4) in a manner to be discussed
in detail hereinbelow. The holes 62 are connected by a
connecting slot 64.

[0043] The holes 62 in the actuator head mounting arm 60
can also be seen to include contact surfaces 66, composed of
portions of the inner diameters of the holes 62 having
smaller diameters than the remainder of the holes 62. The
dimension of the holes 62 between the contact surfaces 66
and the opposite sides of the holes 62 is selected to again
form an interference fit between the holes 62 and bosses of
mounting plates, such as the mounting plate 50 of FIG. 4.

[0044] Also associated with each of the holes 62 is a
radially extending slot 68, or cut. The combination of these
slots 68 and the connecting slot 64 forms two tabs 70. When
the boss of a mounting plate is inserted through a hole 62 in
the actuator head mounting arm 60, contact between the boss
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and the contact surface 66 will cause the tabs 70 to be bent,
generally in the direction of arrows 72. This bending of the
tabs 70 thus serves to reduce the inner diameter of the
opposite hole 62, increasing the contact against the mount-
ing plate boss inserted in the opposite hole 62. The bending
of the tabs 70 also acts to close the slots 68, which is the type
of deformation which induces the least amount of localized
material stress.

[0045] The dimensions and locations of the various fea-
tures of the actuator head mounting arm 60, and the dimen-
sions of the cooperating mounting plate bosses, are selected
such that the bending of the tabs 70 does not result in plastic
deformation of the material of the actuator head mounting
arm 60. Thus, if it becomes necessary to remove and replace
a faulty head/head suspension assembly, the mounting sys-
tem will suffer no reduction in effectiveness.

[0046] The manner in which the mounting plate 50 of
FIG. 4 and the actuator head mounting arm 60 of FIG. 5 act
together to mount head suspensions will be described below
in the descriptions of FIGS. 6 through 9.

[0047] FIG. 6 is an exploded perspective view of elements
of a first embodiment of a head suspension mounting system
made in accordance with the present invention. FIG. 6
shows a pair of mounting plates 50 with a head suspension
16 (shown in partial view) welded to each. A single actuator
head mounting arm 60 is also shown. One of skill in the art
will appreciate that this combination of elements can be
replicated for additional numbers of heads and discs, and the
scope of the present invention is, therefore, not envisioned
as being limited by the actual number of heads and discs
included in the disc drive.

[0048] 1In FIG. 6, the mounting plate 50 to be mounted on
the upper surface of the actuator head mounting arm 60 is
welded to the head suspension 16 with its boss 56 closest to
the operational portion of the head suspension 16, while the
hole 54 in the upper mounting plate 50 is located at the
opposite end of the mounting plate 50. By contrast, the lower
mounting plate is welded to the head suspension such that it
boss 56 is located away from the operational end of the head
suspensionl6, and the hole 54 is closest to the operational
portion of the head suspension 16. The scope of the present
invention is not considered to be limited by the specific
orientation of the boss 56 and hole 54 relative to the
mounting plates location on the actuator head mounting arm
60, as long as the boss 56 on one mounting plate 50 is
aligned with the hole 54 on the other.

[0049] The bosses 56 and holes 54 of the mounting plates
50 can be seen to be coaxially aligned with the holes 62 in
the actuator head mounting arm 60. When the mounting
plates 50 are brought together with their respective bosses
56 extending through the holes 62 in the actuator mounting
arm 60 and into interference fit with the holes 54 in the
opposite mounting plates 50, a fixed mounting relationship
is established. This interference fit is the result of an axially
exerted force which encourages the mounting plates toward
one another, and is much less stressing on the materials of
the bosses 56 than is the swaging process previously
described.

[0050] FIG. 6 also includes an axis identification which
will be utilized in subsequent discussions. The X-axis is
shown to be co-extensive with the length of the actuator
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head mounting arm 60 and the lengths of the mounting
plate/head suspension assemblies 50/16. The Y-axis is per-
pendicular to the X-axis and coplanar with the plane of
rotation of the actuator head mounting arm 60 about the
pivot shaft (22 in FIG. 1) of the actuator. The Z-axis is
perpendicular to the plane of rotation of the actuator and the
discs (8 in FIG. 1).

[0051] The Z-axis retention force of the head suspension
mounting system is generated by the interference fit between
the bosses 56 on the mounting plates 50 and the holes 54 in
the opposite mounting plate 50. The interference fit between
the bosses 56 of the mounting plates 50 and the holes 62 in
the actuator head mounting arm 60 is relatively small, and
serves to provide X- and Y-axis registration of the mounting
plate/head suspension assemblies 50/16 to the actuator head
mounting arm 60. Resistance of the head suspension mount-
ing system to torque forces which tend to rotate the mount-
ing plate/head suspension assemblies 50/16 about the Z-axis
relative to the actuator head mounting arm 60 are countered
by the presence of the two bosses 56 spaced along the X-axis
of the assembly. Thus the head suspension mounting system
of the present invention provides fixed mounting of the head
suspensions 16 to the actuator head mounting arm 60
without inducing plastic deformation of any of the system
elements.

[0052] This lack of plastic deformation of the head sus-
pension mounting system is particularly significant when the
prospect of reworking the assembly for replacement of a
faulty component is contemplated. If a defective head/head
suspension assembly is detected after assembly, the faulty
component can be readily pressed out of its engaged con-
dition without risk of damage to other operational system
elements. Similarly, a replacement component can be
mounted without concern about undesirable reduction of
retention force, since none of the system elements are
plastically deformed during assembly.

[0053] Similarly, the lack of plastic material deformation
in the head suspension mounting system of the present
invention minimizes changes in the gram load applied by the
head suspensions to the heads, and acts to eliminate up/down
bias in the gram load.

[0054] FIG. 6 also shows a counterbore 76 on the back
side of the mounting plate 50 (i.e., the side of the mounting
plate 50 away from the actuator head mounting arm 60).
This counterbore 76 is coaxial with the central bore 58 in the
boss 56, and extends through a portion of the thickness of the
planar base portion (52 in FIG. 4) of the mounting plate 50.
The counterbore 76 acts as a stress isolator, preventing any
stress induced in the boss 56 as a result of its interference fit
with the hole 54 in the opposite mounting plate 50 from
being transferred to the planar base portion (52 in FIG. 4)
of the mounting plate 50.

[0055] After examining FIG. 6, a person of skill in the art
will realize that, on actuator head mounting arms which
overlie the uppermost and lowermost discs in a disc stack,
a single head suspension 16 can be mounted on the appro-
priate side of the actuator head mounting arm 60, with only
a mounting plate 50 on the opposite side of the actuator head
mounting arm.

[0056] FIG. 7 is an exploded perspective view of elements
making up a second embodiment of the head suspension
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mounting system of the present invention. FIG. 7 is similar
to FIG. 6, except for the fact that the head suspensions 16
are not welded to the mounting plates 50. In the embodiment
of FIG. 7, the retention force exerted by the interference fit
between the bosses 56 of the mounting plates 50 and the
holes 54 in the opposite mounting plates 50 also serves to
capture and maintain the head suspensions 16 in their
intended relationship to the actuator head mounting arm 60.

[0057] By not welding the head suspensions 16 to the
mounting plates 50, the manufacturing step of welding is
eliminated, as are the effects of localized stress induced in
the mounting plates 50 and flexures 16 by the welding
process.

[0058] FIG. 8 is a plan view of an alternative, and
presently preferred, embodiment of an actuator head mount-
ing arm 80 made in accordance with the present invention.

[0059] FIG. 8 shows that the actuator head mounting arm
80 includes two holes 82 intended for interference fit with
the bosses of mounting plates, as previously described. The
outer diameter of the holes 82 are each interrupted by a
rounded notch 84 near the lateral edges of the actuator head
mounting arm 80. Each of the holes 82 also includes a
contact lobe 86, which extends radially inward from the
principal diameter of the holes 82. The material of the
actuator head mounting arm 80 lying between the rounded
notches 84 and the contact lobes 86 forms a pair of tabs,
shown generally at 88.

[0060] When the bosses of mounting plates are inserted
into the holes 82, contact between the bosses and the contact
lobes 86 acts to rotate the tabs 88, generally in the direction
of arrows 90. This rotation increases the force of the
interference fit in the opposite hole, and also acts to tend to
close the rounded notches 84, again minimizing the effects
of local stress on the actuator head mounting arm 80.

[0061] One of skill in the art will appreciate that the
actuator head mounting arm 80 of FIG. 8 lends itself well
to the assembly methods discussed above in regard to both
FIGS. 6 and 7.

[0062] FIG. 9 is a simplified sectional elevation view of
the elements of the head suspension mounting system of the
present invention showing the components in their
assembled condition. The component relationships shown in
FIG. 9 are equally applicable to head suspension mounting
systems including the actuator head mounting arm of FIGS.
5 or 8, and to head suspension mounting systems in which
the head suspensions are welded to the mounting plates, as
in FIG. 6, or not welded to the mounting plates, as in FIG.
7.

[0063] Inthe figure it can be seen that the boss of the upper
mounting plate 50 passes through the actuator mounting arm
60/80 and is engaged with the hole 54 in the lower mounting
plate 50, and the boss 56 of the lower mounting plate
similarly passes through the actuator head mounting arm
60/80 and is engaged with the hole 54 in the upper mounting
plate, providing the mounting retention force of the system.
The bosses 56 of the mounting plates 50 are also engaged in
an interference fit with the holes (62 in FIG. 5, 82 in FIG.
8) in the actuator head mounting arm 60/80, providing
proper registration of the mounting plates 50 to the actuator
head mounting arm 60/80.
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[0064] FIG. 9 also shows that the head suspensions 16 are
captured between the mounting plates 50 and the actuator
head mounting arm 60. This relationship allows for either
the welded embodiment of FIG. 6 or the unwelded embodi-
ment of FIG. 7.

[0065] Comparing FIG. 9 to the prior art head suspension
mounting systems of FIGS. 2 and 3, one apparent advan-
tage of the present invention is that the thickness of the
actuator head mounting arm 60/80 can be greatly reduced,
since the retention force of the system is exerted between the
mounting plates 50, and only a minor interference fit is
established between the mounting plates 50 and the holes in
the actuator head mounting arm 60/80. This reduction in the
thickness of the actuator head mounting arm 60/80 permits
the bases of the head suspensions 16 to be brought closer
together, which in turn allows either a greater number of
heads and discs within a given form factor, or the imple-
mentation of smaller form factors.

[0066] Reducing the thickness of the actuator head mount-
ing arm also reduces the moving mass of the actuator,
enabling faster seeks of the actuator.

[0067] FIG. 9 also shows the counterbores 76 at the base
of the bosses 56 on the mounting plates 50. As previously
mentioned, the counterbores 76 are included in the mounting
plates 50 to provide isolation of stresses introduced in the
bosses 56 from the planar base portion (52 in FIG. 4). In
FIG. 9 it can be seen that the inclusion of the couterbores 76
produces thinned regions, shown generally at 78, at the
bases of the bosses 56.

[0068] Any material stresses induced in the bosses 56 by
their interference fits with the holes 54 in the opposite
mounting plate 50 will result in stress concentration in these
thinned regions, minimizing the transfer of stresses within
the bosses 56 to other portions of the mounting plates 50.

[0069] One of skill in the art will also realize that, since the
retention force of the head suspension mounting system of
the present invention is developed solely between the
mounting plate features and not between the mounting plates
50 and the actuator head mounting arm 60/80, there is no
plastic deformation of the system elements which could lead
to up/down bias in the gram load of the suspensions.

[0070] From the foregoing, it is apparent that the present
invention is particularly well suited and well adapted to
achieve the objects set forth hereinabove, as well as pos-
sessing other advantages inherent therein. While particular
configurations of the present invention have been disclosed
as example embodiments, certain variations and modifica-
tions which fall within the envisioned scope of the invention
may be suggested to one of skill in the art upon reading this
disclosure. Therefore, the scope of the present invention
should be considered to be limited only by the following
claims.

What is claimed is:
1. A system for mounting head suspensions to actuator
head mounting arms in a disc drive comprising:

mounting plates comprising a boss near a first end of the
mounting plate and a hole near a second end of the
mounting plate, outer diameters of the bosses and inner
diameters of the holes being selected to provide an
interference fit of a first high force when pairs of
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mounting plates are positioned with the bosses of each
mounting plate aligned with holes of the other mount-
ing plate,

actuator head mounting arms comprising a pair of longi-
tudinally spaced holes for cooperative engagement
with the bosses of the mounting plates, the holes in the
actuator head mounting arm including compliance
means for introducing a light interference fit of a
second lower force with the bosses of the mounting
plates when the bosses are inserted therethrough, and

at least one head suspension located between at least one
of the mounting plates and the actuator head mounting
arm.

2. A system for mounting head suspensions as claimed in
claim 1, wherein the compliance means of a first of the pair
of holes in the actuator head mounting arm acts to increase
the second force in a second of the pair of holes in the
actuator head mounting arm, and the compliance means of
the second hole in the actuator head mounting arm acts to
increase the second force in the first hole in the actuator head
mounting arm when bosses of first and second mounting
plates are inserted through the holes in the actuator head
mounting arm and into engagement with the holes in the first
and second mounting plates.

3. Asystem for mounting head suspensions as claimed in
claim 1, wherein the head suspension is welded to the
mounting plate.

4. A system for mounting head suspensions as claimed in
claim 1, wherein the head suspension is not welded to the
mounting plate.

5. A system for mounting head suspensions as claimed in
claim 1, and further including compliance means associated
with the bosses of the mounting plates for minimizing the
transfer of stresses, induced in the bosses by their interfer-
ence fits with the holes in the opposite mounting plate, to
other portions of the mounting plates.

6. An actuator assembly for a disc drive, comprising:

an actuator head mounting arm;
a head suspension assembly; and

mounting means for mounting the head suspension
assembly to the actuator head mounting arm.
7. A system for mounting head suspensions to actuator
head mounting arms in a disc drive comprising:

mounting plates comprising a boss near a first end of the
mounting plate and a hole near a second end of the
mounting plate, outer diameters of the bosses and inner
diameters of the holes being selected to provide an
interference fit of a first high force when pairs of
mounting plates are positioned with the bosses of each
mounting plate aligned with holes of the other mount-
ing plate,

actuator head mounting arms comprising a pair of longi-
tudinally spaced holes for cooperative engagement
with the bosses of the mounting plates, the holes in the
actuator head mounting arm including compliance
means for introducing a light interference fit of a
second lower force with the bosses of the mounting
plates when the bosses are inserted therethrough, and

at least one head suspension located between at least one
of the mounting plates and the actuator head mounting
arm,



US 2002/0051318 Al

the head suspension mounting system introducing no
plastic deformation of system elements.
8. A system for mounting head suspensions to actuator
head mounting arms in a disc drive comprising:

mounting plates comprising a boss near a first end of the
mounting plate and a hole near a second end of the
mounting plate, outer diameters of the bosses and inner
diameters of the holes being selected to provide an
interference fit of a first high force when pairs of
mounting plates are positioned with the bosses of each
mounting plate aligned with holes of the other mount-
ing plate,

actuator head mounting arms comprising a pair of longi-
tudinally spaced holes for cooperative engagement
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with the bosses of the mounting plates, the holes in the
actuator head mounting arm including compliance
means for introducing a light interference fit of a
second lower force with the bosses of the mounting
plates when the bosses are inserted therethrough, and

at least one head suspension located between at least one
of the mounting plates and the actuator head mounting
arm,

the head suspension mounting system introducing no
plastic deformation of system elements and no up/down
bias of the gram load characteristics of the head sus-
pensions.



