
LOW PROFILE DISC CLAMP          The present invention relates to the field
of disc drives and more particularly   to, but not exclusively to, spindle
motor disc clamps therefor.          A primary function of a spindle motor
disc clamp is to clamp the stack of  discs to a flange on the "bottom" of
the disc drive's spindle motor. Unless the force   applied is sufficient,
the discs will move under shock and vibration, rendering the  drive
useless. Further, unless the force applied is uniform, the discs themselves
will "waffle," creating unacceptable "runout" conditions.        One type
of disc clamp known to small form factor drives is a substantially
circular "leaf spring" clamp affixed to the top of the spindle with one
screw for "rotating shaft" spindle motors, and with a plurality of screws
for "fixed shaft"  spindle motors. An example of the latter is illustrated
in Figures 1 and 2 of U.S. 4,896,231.  In this prior art the screw holes in
the disc clamp are circular.         There are two problems with the latter
configuration as disc drives become both smaller and the need for shock
resistance increases. First the screws have to be larger to provide
increased torque on the "spring." And second, the distance from the
outermost edge of the screw contact and the location of clamp-disc contact
is shortened as disc inside diameters become smaller and the screws larger.
This  magnefies the variable spring-rate problem caused with plural screws.
The variable spring rate problem induces a non uniform clamping force about
the periphery of the clamp, which in turn induces the waffling problem. 



An object of the present invention is therefore to provide a clamp which
overcomes these problems.         A circular disc clamp according to the
invention is defined in claim 1.
2           By "pear-shaped" is meant an oval shape one end of which has
been substantially symmetrically expanded in two opposite directions
perpendicular to the long symmetry axis of the oval. Such a shape is shown
in Fig. 1.       An embodiment of the present invention will now be
described with reference to the accompanying drawings, of which:       Fig.
1 is a top plan view of a disc clamp according to a preferred embodiment of
the present invention.       Fig. 2 is a side cross sectional view of the
disc clamp of Fig. 1 in a "clamped" position.       Fig. 3 is a partial
cross sectional view of the disc drive having a prior art disc clamp in an
"unflexed" condition to illustrate the vertical space saved with the
present invention.       Referring to Fig. 1, disc claim 10 is
substantially circular having an outer diameter (OD) 12 and an inner
diameter (ID) 10. The clamp has several bends, illustrated in this figure
and also in Figure 2, which generally creates a leaf spring effect. The
spring is provided with a plurality of screw holes 16 and a plurality of
torque holes 18. The latter are used by tools which need to grasp the
spindle and either hold it in place or rotate it without the aid of the
spindle motor.       Also shown in this figure are mounting screws 20.
These mounting screws screw into the 



corresponding holes 16 (Fig. 2) in a disc drive spindle like in the prior
art disc drive shown in Fig. 3. The screws' flange sections are circular in
shape. However the disc clamp screw holes are pear-shaped in shape,
substantially symmetrical about a radius drawn through the center of a
hole, with the wider portion of the pear shape radially outermost.
The screw size and spindle screw hole location are selected such that the
outermost edge of the screw flange does not interfere with the disc clamp,
but rather lies within the edge of the pear- shaped screw hole.       The
effect of this arrangement is best illustrated by comparing Figures 2 and
3. In Fig. 2, screw 20 is fully seated. The screw contacts the disc clamp
at its radially innermost edge. Further, the spring section of the clamp is
allowed to flex above the level of the screw flange.       Compare this to
Fig 3, which shows an older arrangement. Here the disc clamp screws are
shown spaced slightly above the clamp. The clamp itself is shown
3   in its fully unflexed condition such that the lowermost lip of the
clamp at 22 lies   below the level of the top of the topmost disc 8b. In an
actual drive, the clamp   would ride on the top of the disc and be pressed
up against the bottom of the screw   flange. Further, due to the bending of
the clamp, the disc clamp will contact the   screw flange at its radially
(from the point of view of the disc clamp) outermost   edge.          The
effect of this new structure is to permit both the lowering of the overall
stack height of the disc clamp structure, which includes the disc clamp
mounting 



screws, and to move the point of contact radially inward. Moving the point
of   contact of the screw to the disc clamp radially inward evens the
spring rate at the   edge of the spring and thereby lessens the disc
"waffling" problem.         The use of pear-shaped screw holes also permits
the use  of larger screws in a smaller drive.   Larger screws permit less
screw stress and/or increased-screw torque which is essential in increasing
shock resistance.               CLAIMS       1.    A circular disc clamp
for use in a disc drive, characterised by a plurality of  pear-shaped
screw apertures (16), said apertures disposed substantially symmetrical
about respective disc clamp radii, the larger section of each pear-shapred
aperture lying radially outermost.       2.    A disc drive having a
circular disc clamp as claimed in claim 1.    


