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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"
spindie motors. An example of the latter is illustrated in Figures 1 and 2 of U.S.
4,896,231, which patent is hereby incorporated by reference as if set forth fully
herein.

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
magné’ﬁes 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. |

~ The present invention thus comprises forming the sundry disc clamp screw
holes of a circular, leaf spring disc clamp into an oval shape such that the point of

contact of the disc clamp screw flange lies toward the center.of the clamp.

his Sheet Has Been Replaced

i II




An object of the present i nvention is theretl%r '\5
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2 ; By "pear-shaped" is neant an, oval
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Referring to Fig. 1, disc clamp 10 is substantially circular having an OD 12
A

+ andanID 16 The clamp has several bends, illustrated in"_this figure and also in
Figure 2, which generally creates a leaf spring effect. The Epring is provided with a
plurality of screw holes 16 and a plurality of torque holes 18. Tixc 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 corresponding holes 16 in disc drive spindle 134 (Fig. 3). The screws’

> flange sections are circular in shape. ITIow;ernt.he ciisc ciﬁmp screw holes!‘;re oval
in shape, substantially symmetrical about a radius draWn through the center of a
hole, with the wider portion of the oval 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 oval screw hole.

The effect of this arrangement is best illﬁst_rated 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



corresponding holes 16 (Fig. 2) in a disc drive spindle like ipthe prior o ;
art disc drive shown in Fig. 3. The screws' flange-sections arziq'h_rg:u\_jsasr‘-\iiiiq{_
“shape. However the disc clanp screw holes are pear-shaped in shape,
substantially symetrical about a radius, drawn through the center of a

hole, with the wider portion of the pear” shape radially outernost.
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mounting - ontact 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 oval 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.

The aforegoing embodiment has been given by way of example only and it
will be appreciated by a person skilled in the art that modifications may be made

without departing from the scope of the present invention.
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screws, and to nove the point of contact radially inward. Mving the point
of contact of the screwto the disc clanp radially inward eve the,_
spring rate at the edge of the spring and thereby | essens t Dél sc. L
"waf fling" problem The use of Bear-shaped screw hol e al éo"’p‘er nﬁ‘
the use of larger screws in a smaller drive Larger screws permt |ess

screw stress and/or increased-screw torque which is essenti-al—i-n—increasing

shock resi stance. CLAI V5 1. A circu sc cla

for use in@Aipgg drive, characterised by a plurality of k m nﬁ”",
screw apertures (16), said apertures disposed substantiall

about respective disc clanp radii, the larger section of each pear- shapred
aperture lying radially outernost. 2. A disc drive having a

circular dikc clAmrcakar diseicls for usé & ddikc drive, characterised by a plurality of
oval-shaped screw apertures (16), said apertures disposed substantially symmetrical

about respective disc clamp radii, the larger section of the oval lying radially

outermost.

2. A disc drive having a circular disc clamp as claimed in claim 1.
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