1 A CLAMP OR CLAMP ASSEMBLY HAVING A LOW PROFILE FIELD OF THE INVENTION The
present invention relates generally to a clamp or clamp assembly, and 5 more particularly but not by
limitation to a clamp or clamp assembly for a data storage device. BACKGROUND OF THE
INVENTION Data storage devices store digitally encoded information on discs. Heads, such as
magnetoresistive, magneto-optical or inductive head read data from or 10 write to discs supported for
rotation by a spindle assembly. The spindle assembly includes a hub portion and a spindle portion
rotatable about the hub portion by a spindle motor. Discs are stacked on the spindle portion and
secured to the spindl& bR BRa(Aah PShfsheVEB Y FhaMEN{GIAdIHg W B e BLdbntribute to the
profile height of the spindle assembly. In partlcular prlor clamps include a 15 raised profile and are
fastened with a screw or screws whic Qfile dimension of the spindle
assembly. Reductions in form factor dtrerstoRst Hrer-brotle heights for the spindle assembly
and clamp. Embodﬂ%@ﬁﬁ@s@hﬂlﬁwﬁﬁ%@{f HaNRRE ﬁ@ll@&é@'@lﬁ}ﬂl\?f@rtﬂﬁ &ihistiy, RreQlems, and
offer other advantages over the prior art. 20 SUMMARY OF THE INVENTION The present invention
relates fo a BlarsPRIGIGHIAE B IHVR ERY Jpmvig tissrtie s st Ry pResssdbbdeaaHatimference of
an inner po st{gfpg tagvggmp The inverted spring portion of the clamp is insertable into a groove of a
clamping inter between a flange and an outer portion thereof to align 25 the plurality of tabs
proximate to the flange. As descrmmmmmmyummmwmmmrface for clamping discs to
a spindle assemblilawhlch snap fjts into the groove [o provge a screwless clam interface. Other

features and benefit@tarpiPtaat ‘éwsé disodiaitaty Bpao frm%ﬂﬂcsw HP5e AsRdent upon

such as magnetoresistive, magneto-optical or inductive heads read data from or

10 write to discs supported for rotation by a spindle assembly. The spindle assembly
includes a hub portion and a spindle portion rotatable about the hub portion by a
spindle motor. Discs are stacked on the spindle portion and secured to the
spindle portion by a clamp. Spindle components including the clamp contribute
to the profile height of the spindle assembly. In particular, prior clamps include a

15 raised profile and are fastened with a screw or screws which increases the height
or profile dimension of the spindle assembly. Reductions in form factor
dimensions require lower profile heights for the spindle assembly and clamp.
Embodiments of the present invention provide solutions to these and other
problems, and offer other advantages over the prior art.

20 SUMMARY OF THE INVENTION

The present invention relates to a clamp including an inverted spring
portion and a plurality of tabs about a circumference of an inner portion of the
clamp. The inverted spring portion of the clamp is insertable into a groove of a

clamping interface between a flange and an outer portion thereof to align

25 the plurality of tabs proximate to the flange. As described, the clamp provides a
low profile interface for clamping discs to a spindle assembly which snap fits into
the groove to provide a screwless clamp interface. Other features and benefits
that characterize embodiments of the present invention will be apparent upon

reading the following detailed description and review of the associated drawings.



reading the following detailed description and review of the associated drawings. -2 BRIEF
DESCRIPTION OF THE DRAWINGS FIG. 1 is a perspective illustration of a data storage device
including a clamp for a spindle assembly. 5 FIG. 2 illustrates an embodiment of a clamp assembly of
the prior art. FIG. 3 illustrates an embodiment of a clamp assembly of the present invention. FIG. 4 is
an illustration of an embodiment of a clamp of the clamp assembly of FIG. 3. 10 FIG. 5 illustrates an
embodiment of a clamping interface for the embodiment of the clamp illustrated in FIG. 4. FIGS. 6-1
and 6-2 progressively illustrate a clamping embodiment of the present invention. FIG. 7 is a detailed
illustration of an embodiment of a tool for assembling 15 the clamp relative to the clamping interface.
FIGS. 8-1 through 8-3 progres -r. i ate an.embodiment far remoying. a clamp of the present
invention. DETAILED DESCRIPFiOH HEEOSTF BOBHIEN TS 20 FIG. 1 is a perspective
illustration of a datgigtolaige gRyiged@0dnMbieARMRIGIMERIS ) iR IeseRTHYaaleR are useful. As
shown, the data storage device 100 includes discs 102 (or one disc) which store digital information.
Heads 104 F&Wﬁﬁﬁﬂéﬂﬁ%ﬁ@ﬁﬁ%‘gme, magneto-optical or inductive heads) read and/or write
information (o the giges %A% 8NAT AISGHHIGEIS PRIGRAERIRIPA (AR BARG 2 chassis 106 via

a spindle assembly (not shown in FIG. 1) to rotate as illustrat y arrow 108 for read or write

operations. Disc atdGe8ltbdstmthe spiaaiboatseenblyf\ialandfsesskamip i 00 titepdsané coupled to an
actuator assembl%/it?l)r}z to position the heads 104 relative to select data tracks on the disc to read data

from or writd"0/&iA

FIG. 4 is an illustration of an embodiment of a clamp of the clamp assembly

of FIG. 3.

10 FIG. 5 illustrates an embodiment of a clamping interface for the
embodiment of the clamp illustrated in FIG. 4.
FIGS. 6-1 and 6-2 progressively illustrate a clamping embodiment of the
present invention.
FIG. 7 is a detailed illustration of an embodiment of a tool for assembling
15 the clamp relative to the clamping interface.
FIGS. 8-1 through 8-3 progressively illustrate an embodiment for removing

a clamp of the present invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

20 FIG. 1 is a perspective illustration of a data storage device 100 in which
embodiments of the present invention are useful. As shown, the data storage device
100 includes discs 102 (or one disc) which store digital information. Heads 104 for
example, magnetoresistive, magneto-optical or inductive heads) read and/or write
information to the discs 102. As shown, discs 102 are rotationally coupled to a base

25 chassis 106 via a spindle assembly (not shown in FIG. 1) to rotate as illustrated by
arrow 108 for read or write operations. Disc are secured to the spindle assembly via
a disc clamp 110. Heads are coupled to an actuator assembly 112 to position the
heads 104 relative to select data tracks on the disc to read data from or write data to

the discs 102.



the discs 102. -3 Discs are rotated by a spindle motor 114 (as schematically shown in FIG. 1) which is
energized to rotate the discs for read and/or write operations. The actuator assembly 112 includes an
actuator 116 which is rotated via operation of a voice coil motor (VCM)118 to move the head or heads
104 as illustrated by arrow 120 relative 5 to selected tracks on the disc 102 based upon commands or
signals from a host computer or system 122 (illustraged schematically). The spindle assembly includes
a spindle portion 124 which may be rotationally coupled to a spindle hub (not shown) via a bearing
assembly. Discs are clamped to the spindle portion 124 by an outer portion of a clamp 110-1 fastened
to 10 the spindle pbiionat24cistitididyaepindié@GtoPiibt &mibduimetit b claonps smsFilustrated in

FIG. 2 include a screw 126 to,fastep the, cl to the spindlg,assembly. Form factor dimensions are
oaroasing. I BTSKRIARE Aot B e RS O S GhaE RS e A GRSl
described, pesalaiypEMRgdiftesdis atGkidiN18 valseH Rrejtieandiasirnedomity a selevceflscrews
have a relatively hi% he%ht or profile dimension. The present invention relates to a clamp or clamp

assembly wIEFPBN:Ads H ok premie e bsahiy headmbitbasalepitated Ragerrae ibdkrs s Hgs cribed.
FIG. 3 i&'ustﬁetga?agge %%ﬂ%ﬂ}%%%é?‘ﬁ’o@@&‘é@& %é%ﬁ%a@&@%%a@ﬁ%ﬁ?% figéto provide a

clamp assembly Iscs 102 of a spindle assembly as 20 illustrated in'the previous FIGS. As shown,

clamp 130 inctugesea ctaygdmdy 2n@ludingtad sahertedisgling portion 134 which is seated in an inner

groove 136 of theﬁam Ing interface 132 to provide alcﬁ1w§rof_ilei rface. The cﬁlmp body includes
an outer clamping poft § PUANY K RCAE FOAT B IR/ BREL WHTHARA39€ In the illustrated

embodimeniothg SAMPb3PRECK 8 piflifie KB (BlatbiRAmIa f SPbedierpostiamldg: Imbe spindle
assembly which forms the clamping interface 132 of the clamping assembly.
clamped to the spindle portion 124 by an outer portion of a clamp 110-1 fastened to
10  the spindle portion 124 as illustrated in FIG. 2. Prior embodiments of clamps as
illustrated in FIG. 2 include a screw 126 to fasten the clamp to the spindle assembly.
Form factor dimensions are decreasing, thus reducing the desired dimension or
height of the spindle assembly. As previously described, prior clamp embodiments
including a raised profile and fastened with a screw or screws have a relatively high
15 height or profile dimension. The present invention relates to a clamp or clamp
assembly which provides a low profile for spindle assemblies for data storage
devices as described.
FIG. 3 illustrates an embodiment of a low profile clamp 130 and clamping
interface 132 to provide a clamp assembly for discs 102 of a spindle assembly as
20  illustrated in the previous FIGS. As shown, clamp 130 includes a clamp body
including an inverted spring portion 134 which is seated in an inner groove 136 of
the clamping interface 132 to provide a low profile interface. The clamp body
includes an outer clamping portion 138 radially spaced from the inverted spring
portion 134. In the illustrated embodiment, the clamp 130 secures a disc 102 relative
25 toaspindle portion 124-1 of a spindle assembly which forms the clamping interface
132 of the clamping assembly.
In the embodiment shown in FIG 4, the clamp 130 includes a plurality of tabs
140 (six tabs are shown in the illustrated embodiment, although application is not

limited to six tabs) about a circumference of the inner portion 142 of the clamp body.



In the embodiment shown in FIG.4, the clamp 130 includes a plurality of tabs 140 (six tabs are shown
in the illustrated embodiment, although application is not limited to six tabs) about a circumference of
the inner portion 142 of the clamp body. -4 As shown, the clamp body includes an intermediate portion
144 between the inverted spring portion 134 and the outer clamping portion 138. As shown, the
inverted spring portion 134 includes a sloped segmept 146 and a recessed segment or surface 148
spaced from or below a surface of the intermediate portion 144 to 5 form a channel about a
circumference of the clamp body which is radially spaced from the intermediate portion 144 and the
outer clampikgshomion thdglarabdody isxtedds fromtetnerstietspdrsiegrdhbetsaeiatkel 48 proximate

o e e o PR 5 TP e L3 e

8 ms e 10 recessed
from the intgrmatbatepantigioddria Hampudisss Mopspissienpattians aha Sriceiscasaempiitas shown.

As previously described, clamp 130 is secured relative to a clamping interface 132. FIG. 5 illustrates

an embodin%r%fa&%%%53?@?@{@%@&@91%@%@9@1@&t&eamwéﬁﬁaﬁgét%%ﬁ@ 160 about a
C'rcumf?re“ﬁﬁﬁfﬂﬁmf_ﬁ{g&@@ﬁ% 1SNk &é@ft&%’él%fal'%a @95%&‘?19'?58%1%%&%%( ted spring

portion 134 is seated in the groove 136 so that the tabs abut'a lower surface lange or
flange segnfemts tiéhtermiedjcte pdgsosuitidcendf tihe greoadatapingisediabhdd8.aleee$ded surface of

the groove) to segure the clamp relaive to the clampin i’@irface 132. Tabs 140 are biased relative to
the fange tSBFUIAE RN EErERase) SRS Tr A EER Ll S0 VBRI (8 TRE SO ohhface 132
The invertegaiinghpotithd 3thisodisReseshibwal Ap¥& &RE SRiMBHIaR HdhsTEiHndeee flange to

provide a screwless interface to secure the clamp and provide a relatively low profile for application

for a spindl&idgetbrbrkpitidhe stsambrepeaddhe sloragd devithe ricige BRAbodRRafEiRsAN, an outer
portion 162 of e HRMRNGNISIAGE ddt portion 144 to clamp discs to a spindle portion of a
spindle assembly as shown.
As previously described, clamp 130 is secured relative to a clamping interface

132. FIG. 5 illustrates an embodiment of a clamping interface 132 which includes a
plurality of flange segments 160 about a circumference thereof proximate to groove

15 136 to form a flange for the clamp. The inverted spring portion 134 is seated in the
groove 136 so that the tabs 140 abut a lower surface of the flange or flange segments
160 forming an edge surface of the groove (and raised above a recessed surface of
the groove) to secure the clamp relative to the clamping interface 132. Tabs 140 are
biased relative to the flange to provide a self centering clamp which is centered

20  relative to the clamping interface 132. The inverted spring portion 134 is disposed in
groove 136 so that tabs 140 snap under the flange to provide a screwless interface to
secure the clamp and provide a relatively low profile for application for a spindle
motor or spindle assembly for a data storage device.

In the embodiment shown, an outer portion 162 of the clamping interface 132

25 includes a ledge 164 and outer edge surface 166 to form a post for the spindle
portion of a spindle assembly. Outer portion 162 is radially spaced from the groove
136 so that a disc or discs supported on ledge 164 are clamped relative to the outer
clamping portion 138 of the clamp secured to the spindle assembly via the inverted

spring portion 134 and tabs 140 thereof. As shown, the flange includes a plurality of



25 includes a ledge 164 and outer edge surface 166 to form a post for the spindle portion of a spindle
assembly. Outer portion 162 is radially spaced from the groove 136 so that a disc or discs supported
on ledge 164 are clamped relative to the outer clamping portion 138 of the clamp secured to the
spindle assembly via the inverted spring portion 134 and tabs 140 thereof. As shown, the flange
includes a plurality of -5 slots 170 (or at least one slg$) between spaced flange segments 160. The
slots 170 (six slots are shown in the illustrated embodiment although application is not so limited) are
aligned to abut the spaced tabs 140 of the clamp to remove the clamp 130 from the clamping
interface 13das 3gih(ie atdseshbiye 5164 batsembipaaddidangessqmpliedtoliit ifhetdssbith@igortion

134t the inverted spring portion into th 36,and bs. 140 ised
flange or TGS SBEREHA B0 TS AR AL CEHBING AMITAS 142, h SRELIGK B Gthted i
FIGS . 6-1 threutib:fed forasuistabpplieddy b iassemidycian pto iusatethdylamp 37 &amd an inner

portion of the clamp is biased outerwardly as 10 illustrated by arrow 174 via assembly tool 176 to snap
the invertedtbﬁﬁ}@%ﬂ&mtﬂ@%é?&’86§ﬁlﬂ§@ﬁ§%@lﬁébs proximate to (or tip of tabs under) the

flange or flange segmeti i, Inthesrhadimentshva e OHEHAAMARAPENIAD Lo the

clamp is biased proximate to the clamping interface 132 via asse 178 to assembly clamp 130
relative to thbeclamgpbed spteirdgqeoti3@ras tthusieatssbire ARG a6@ shénabe lift0stratedtbmizastthent,

assembly topls 176 and 178 engage the clamp 130 sition the clamp 130 proximate to the
Clamping inlTELOL A B R L5 6P 274 R AR B TR P ohfon HEFEb e B the clamp
130 outwardlyjjangdriaeceia F2dS Sepplistbianap thecld by BlagsekhBIGIRIBPIRY interface
132 or spindle assembly is spring loaded to absorb force of the assembly tool. Inner 20 and outer

assembly to8lstrabed7gy sre avataBgrsLipp dresr leprsisin-eetieslgrat iheladedpriauvidiivaso the
ILae“ At fg%@"f%%%gﬁ&f:és:r%o%%ﬁv% S EARBHYMEN AR HEE IR Rre NG BB PIoded),

into the groove 136 and the tabs proximate to (or tip of tabs under) the flange or
flange segments 160. In the embodiment shown, the outer clamping portion 138 of
the clamp is biased proximate to the clamping interface 132 via assembly tool 178 to
assembly clamp 130 relative to the clamping interface 132 as illustrated in FIG. 6-2.

15 In the illustrated embodiment, assembly tools 176 and 178 engage the clamp
130 to position the clamp 130 proximate to the clamping interface 132. The inner
assembly tool 176 expands the inner portion and tabs of the clamp 130 outwardly
and force 172 is supplied to snap the clamp 130 into place. The clamping interface
132 or spindle assembly is spring loaded to absorb force of the assembly tool. Inner

20  and outer assembly tools 176, 178 are floatably supported for self -centering of the
clamp 130 relative to the flange or clamping interface 132. In one embodiment
illustrated in FIG. 7 (shown greatly exploded), the inner tool 176 includes a
contoured tip 180 which has a larger diameter than or "overhangs" the clamping
interface 132. As shown the contoured tip 180 includes an inner contoured portion

25 182 and an outer contoured portion 184. As illustrated by arrow 186, inner tool 176
is lowered or advanced towards the clamping interface 132 to assemble the clamp
130. As the tool 176 is lowered, contoured surface of portion 184 engages the clamp
130 to expand the clamp or tabs 140 . Thereafter force 172 is supplied to lower the

clamp into groove 136 of the clamping interface so that the clamp springs or snaps



contoured tip 180 which has a larger diameter than or "overhangs" the clamping interface 132. As
shown the contoured tip 180 includes an inner contoured portion 25 182 and an outer contoured
portion 184. As illustrated by arrow 186, inner tool 176 is lowered or advanced towards the clamping
interface 132 to assemble the clamp 130. As the tool 176 is lowered, contoured surface of portion 184
engages the clamp 130 to expand the clamp or tabg;140. Thereafter force 172 is supplied to lower the
clamp into groove 136 of the clamping interface so that the clamp springs or snaps -6 into place
proximate to the flange or flange segments 160. As shown, the inner and outer contoured portions

182,184 pravigerdacopmexadaatiatecdtorgnateftartge segmupitglitte desceh 0 8 atie chaneipat®D to
prevent dama e or s¢ ratcges to the ﬁgrg%g%mte ace 13 ors mdLe assem%[%/ n rlﬁmp 130 as the
clamp is forgg 5 SRt HES éoﬁ %ugﬁ%’% %uﬁ? reggge@rqfﬁ fafe femoval of the
clamp using-Rnigmevitte el k9B s ahanipligeio i wakinaiade ¢ iprafdheseniigval tool is aligned
with the slot 170 between flan%gsegments 160 to engage the clamp or tabs 140 toﬁprowde a force

(slightly doviHRP % spiplia asseraly seddamrdsy athslamm isharsethe flange or
flange §egrqﬁ{'gsﬂ,}(36gr5%(,%nl1§ge the clamp from groove 136 as shown. In particular, the finger 192 first
engages the clamp to push it slightly downwards to prevent scratching the spindle assembly or
clamping interfaceF]lGS Geititiy delo 8t& pich gnessevednillit st ddebemostet stoted tﬂamp/emﬂgmgh

numerous chara Qfl:i@ﬁ I% vant s of gtlous embodiments fthe invention have been set
forth in the TPy NEEE RQOFIAR AcHH8lARE TERISIGH 1o Uarious
embOd'men&ﬁ@ﬁéﬂ%ﬁ?ﬂ@ﬂoﬂ$@%@@§é‘ﬁqﬂ§d ee@fgﬁv&qm%fér@a%@%é Al pemase in detail,
especially in matters of structure and arrangement of parts within the principles of the present

invention to#@ Pty earforsgicdishithy desvproatigart pal tatdih P oinie eetas Taloasichthe

10 tabs 140 out from under the flange or flange segments 160 to remove the clamp from
groove 136 as shown. In particular, the finger 192 first engages the clamp to push it
slightly downwards to prevent scratching the spindle assembly or clamping
interface 132 during the outward movement.

It is to be understood that even though numerous characteristics and

15 advantages of various embodiments of the invention have been set forth in the
foregoing description, together with details of the structure and function of
various embodiments of the invention, this disclosure is illustrative only, and
changes may be made in detail, especially in matters of structure and
arrangement of parts within the principles of the present invention to the full

20  extent indicated by the broad general meaning of the terms in which the
appended claims are expressed. For example, the particular elements may vary
depending on the particular application while maintaining substantially the same
functionality without departing from the scope and spirit of the present invention.
In addition, although the preferred embodiment described herein is directed to a

25  particular application or data storage system , it will be appreciated by those
skilled in the art that the teachings of the present invention can be applied to
embodiments or systems, without departing from the scope and spirit of the

present invention.



appended claims are expressed. For example, the particular elements may vary depending on the
particular application while maintaining substantially the same functionality without departing from the
scope and spirit of the present invention. In addition, although the preferred embodiment described
herein is directed to a 25 particular application or data storage system, it will be appreciated by those
skilled in the art that the teachings of the present invention can be applied to embodiments or
systems, without departing from the scope and spirit of the present invention. -7 WHAT IS CLAIMED
IS: 5 1. A clamp comprising: a clamp body comprising an inverted spring portion and a plurality of tabs
about a circuhiéxédoeCdfAbMiddedportion of the clamp body and an outer clamping portion spaced
from the inverted spring portion and the plurality of tabs. 2. The clamp of claim 1 wherein the clamp
body comprises an intermediate 10 portion between the inner portion and the outer clamping portion
and the invarted spxiag,ﬁqm@ixﬂpgiy@%s a first segment sloped relative to the intermediate portion and
a second segment recessed from the intermediate portion to form a channel about the inner portion of
the clamp body. 1% SlarABR BREMNrerEMisinBIRdRIATSE SOIERSRATHAD poftid R kErldNsestabfdge

about ascircumference thg tj?é’iﬁglﬁ&féﬂ%ﬁ B?E?Fﬁ?%gg Wi&edﬁlﬁ%?%i%%?fi&%%mm a

clamping interface. 4. The clamp of claim 2 wherein th ity of tabs exte he second 20

recessed segment of the clampcbodpihg Acitimpsgsseaiitpcothpiisigtedcdamnpdpdytzonprising an

inverted spring portion and a plurality of tabs
Pring p t(il‘le urgﬂt%l of ta%s.

2. The clamp of claim 1 wherein the clamp body comprises an intermediate
10 portion between the inner portion and the outer clamping portion and the

inverted spring portion includes a first segment sloped relative to the

intermediate portion and a second segment recessed from the intermediate

portion to form a channel about the inner portion of the clamp body.

15 3. The clamp of claim 2 wherein the outer clamping portion comprises a ridge
about a circumference thereof having a surface recessed below the intermediate

portion to form a clamping interface.

4. The clamp of claim 2 wherein the plurality of tabs extend from the second

20  recessed segment of the clamp body.

5. A clamp assembly comprising;:
a clamp body comprising an inverted spring portion and a plurality of tabs
about a circumference of an inner portion of the clamp body; and
25 a clamping interface comprising a flange about a portion of a
circumference thereof and a groove between the flange and an outer
portion of the clamping interface and the inverted spring portion of
the clamp body being insertable into the groove so that the plurality

of tabs of the clamp body abut the flange of the clamping interface.



about a circumference of an inner portion of the clamp body; and 25 a clamping interface comprising a
flange about a portion of a circumference thereof and a groove between the flange and an outer
portion of the clamping interface and the inverted spring portion of the clamp body being insertable
into the groove so that the plurality of tabs of the clamp body abut the flange of the clamping interface.
-8 6. The clamp assembly of claim 5 wherein the clagip body comprises an outer clamping portion
and an intermediate portion between the outer clamping portion and the inner portion of the clamp
body to provide an interface between 5 the groove of the clamping interface and the outer portion of
the clamping interface. 10 15 20 7. A spindle assembly comprising: a spindle portion rotatable relative

to a spindle hub ang the spindle portion jncludi flange about a portign of the circumference
eront andoan b S el A S S P A s R S bmprising
an inner podigmpRebasortita RAION RReredMierRation eelveingins diertersiping portion
insertable into the inner groove of the spindle portion and a plurality of tabs abuttable against the

flange of th@@bﬁiﬁm@%r‘f IRelRep tiRe elfthg.C@mﬁégéma%p;%éﬁwéﬂtﬁaﬁmbcﬁﬁwmer
Comp“%'“gitﬁéjg%ék}%?rﬁﬁg aaxﬁeﬁ%‘#gr‘?n%}fh%gui?& ﬁﬁ’é%‘%&?%&#?{i‘o?{‘gf%wﬁﬁg?ﬁgvee“ the outer

portion of the clamp and the ledg he spindle assembly of claim 7 wherein th er spindle
portion inclidésface.

7. A spindle assembly comprising:
a spindle portion rotatable relative to a spindle hub and the spindle portion
10 including a flange about a portion of the circumference thereof and
an inner groove between the flange and an outer spindle portion;
and
a clamp comprising an inner portion and an outer portion and the inner
portion including an inverted spring portion insertable into the
15 inner groove of the spindle portion and a plurality of tabs abuttable

against the flange of the spindle portion to clamp the clamp.

8. The spindle assembly of claim 7 and further comprising:
a disc supported on a ledge of the outer spindle portion and clamped

20 between the outer portion of the clamp and the ledge.

9. The spindle assembly of claim 7 wherein the outer spindle portion includes
a ledge and an outer edge surface to form a post to support a disc on the outer
spindle portion radially spaced from the inner groove.

25
10.  The spindle assembly of claim 7 wherein the flange includes a plurality of
spaced flange segments and including a slot between the spaced flanged segments

to remove the clamp.



a ledge and an outer edge surface to form a post to support a disc on the outer spindle portion radially
spaced from the inner groove. 25 10. The spindle assembly of claim 7 wherein the flange includes a
plurality of spaced flange segments and including a slot between the spaced flanged segments to
remove the clamp. -9 11. The spindle assembly of claim 7 wherein the clamp includes an intermediate
portion between the inverted spring portion and an ggter clamping portion and the inverted spring
portion includes a recessed surface spaced from 5 the intermediate portion of the clamp forming a
channel about a circumference of the clamp. 12. The spindle assembly of claim 11 wherein the
intermediate portion is aligned between the outer spindle portion and the inner groove of the spindle

10 portion t rovi%an interface betyeen. the.inverted spri tion in the jnner groove of the
spindle portian and TRebURSy SATRAG POaR S e B 15 FRE RadHS SS&Dbly of claim 11

wherein theintigmeldinge poRastidieol dbe tHany ieddes-mpdas-abounal eircotttereleapghereof and
the ridge includes 15 an interface surface spaced from the intermediate portion. 14. A method for

clamping cdiHemgRehe dpvstseditRy ReRAi AR ude iR sressssstisiy sitishasre EMrality of
tabs alout g, CifGURicEaRGS GEGH 8{%@@15@%9%?&&1 Canih g isitted sringreptten & snap fit

the inverted spring portion into a groove of a clamping interface and align tabs relative to a flange of
the clampinthintdafage. 15. The method of claim 14 wherein the inverted spring portion and the 25
plurality of tabs are formed on an inner portion of the clamp and comprising the step of:

12.  The spindle assembly of claim 11 wherein the intermediate portion is
aligned between the outer spindle portion and the inner groove of the spindle
10  portion to provide an interface between the inverted spring portion in the inner

groove of the spindle portion and the outer clamping portion of the clamp.

13.  The spindle assembly of claim 11 wherein the outer clamping portion of
the clamp includes a ridge about a circumference thereof and the ridge includes

15 aninterface surface spaced from the intermediate portion.

14. A method for clamping comprising steps of:
providing a clamp having an inverted spring portion and a plurality of tabs
about a circumference thereof; and
20 supplying a force to the inverted spring portion to snap fit the inverted
spring portion into a groove of a clamping interface and align tabs

relative to a flange of the clamping interface.

15.  The method of claim 14 wherein the inverted spring portion and the
25 plurality of tabs are formed on an inner portion of the clamp and comprising the
step of:
biasing the inner portion of the clamp to snap fit the inverted spring

portion into the groove and align the tabs relative to the flange.



biasing the inner portion of the clamp to snap fit the inverted spring portion into the groove and align
the tabs relative to the flange. -10 5 10 16. The method of claim 14 wherein the clamping interface
includes a spindle portion rotatable relative to a hub and comprising the step of: assembling at least
one disc relative to the spindle portion; and supplying the force to the inverted spring portion to snap
fit the inverted spring portion and tabs into the grogyg_of the spindle assembly with the tabs abutting
the flange of the spindle assembly. 17. The method of claim 15 and further comprising the step of:

engaging the inner portion of the clamp through a slot between flange segments of the flange to
remove the thamp . Ti& mettetkoef fdaienidvinigeacttathp dagagied; reltitectoindladge xopipdéing the

steps of: aligning a tool relative tg.a sjot between flange segments of the.flange; and 15 engaging a
orion of 16 EHRL SIRHTE FSONES i B SEE PR SE RIS Ao Fo. The method of caim 16
wherein the clampdpsdusisisr: pitTediy e datisanrda tive stehebpngdicingaipartisriof the clamp

engages at least one of the plurality of 20 tabs . 20. The method of claim 19 wherein the tabs are

coupled to an inveﬂéﬂ@ﬁ?ﬁ@tlﬂﬁ)fﬁé‘?%@éféﬁimvﬁﬁmwgp& é%?ﬁﬁiﬁéﬁrf@ﬁéﬁ@é‘ﬁé the step of
engaging engages the PQE@@B@S&@Q&%@%%@%@% 'AY foriief QULARING srdrner

groove of the clamping int
the tabs abutting the flange of the spindle assembly.

17.  The method of claim 15 and further comprising the step of:
engaging the inner portion of the clamp through a slot between flange

10 segments of the flange to remove the clamp.

18. A method for removing a clamp engaged relative to a flange comprising
the steps of:
aligning a tool relative to a slot between flange segments of the flange; and
15 engaging a portion of the clamp with the tool through the slot to remove

the clamp.

19.  The method of claim 18 wherein the clamp includes a plurality of tabs and
the step of engaging a portion of the clamp engages at least one of the plurality of

20 tabs.

20.  The method of claim 19 wherein the tabs are coupled to an inverted spring
portion seated in an inner groove of a clamping interface and the step of engaging
engages the portion of the clamp to snap the inverted spring portion out of the

25 inner groove of the clamping interface.





