-1 DI SC MEDI A RETAI NER FI ELD OF THE | NVENTI ON The present invention
generally relates to a disc nedia retainer, and nore particularly, but
not by limtation to a disc nedia retainer having a | ow profile.
BACKGROUND OF THE | NVENTI ON Modern conputers enpl oy various forns of
storage systens for storing prograns and data. These storage systens

i nclude disc drive systens that operate 10 under the control of a
conputer to record information to, or retrieve information from one or
nore data storage discs usin i i heads. The data storage
di scs are generally supportegngﬁigg?%gﬁgﬁ*%%kgﬁgpindle hub that is
rotatably driven by a notor of the disc drive. The spindle hub can be a

rotatabl e shaft or a sl eeve Pfﬂl@%ﬁ@llﬁ\?ﬁﬁ?@ﬂf a bearing cartridge,
for exanple. 15 The discs e spi ndl e hub such that
proper regi stThatpreet itveatiofli §aferaldy relbdi ffaadidé dedihi fetdlfled) WP BRSreCaN
be achieved. Additionally, the discs nust be nounted securely to the

spi néll e pauticularlpslavamt byHémitatiomto aslismiedip retainenbaving ailowt preofidei al or
radi al direction once nounted to the spindle hub. Also, it is desirable
that the discs be nounted to the spindle hub without deform ng the discs,

20 whi ch woul d adver sel yBﬂéI@@kdl'j‘ﬁE’@%%l—ﬁ'ﬁIW!ENTKSNDQ performance of the

heads. Finally, it is desrrapte that tte nergtt required to nount the
discs to theMederdl eohiphiterdCeipliyTvaeibukOfdFRR! of NBoragkesysestds Nr J/BHRYS
for smaller and shorter disc drives. This is particularly inmportant Tor

t he for paogmmsand alatacThédeagtbragepsystends sncldde viés:, drivhisybtenasythad dperateness

of only 3.3 'Ilimatf:r . 25 Various nethaods have been used to npunt the
di sd€ t dndee r’%ﬁicmﬁrg WE@_ cpputer to record information to, or retrieve information

from, one or more data storage discs using reading and writing heads.

The data storage discs are generally supported for rotation on a spindle hub

that is rotatably driven by a motor of the disc drive. The spindle hub can be a

rotatable shaft or a sleeve surrounding a shaft of a bearing cartridge, for example.

15 The discs must be secured to the spindle hub such that proper registration of the

discs for reading and/or writing purposes can be achieved. Additionélly, the discs

must be mounted securely to the spindle hub to prevent them from dislodging and

moving in the axial or radial direction once mounted to the spindle hub. Also, it is

desirable that the discs be mounted to the spindle hub without deforming the discs,

20  which would adversely affect the reading and writing performance of the heads.

Finally, it is desirable that the height required to mount the discs to thé spindle hub

be minimized to meet the never-ending demands for smaller and shorter disc drives.

This is particularly important for the formation of compact flash type I disc drives,
which have a thickness of only 3.3 millimeters.

25 Various methods have been used to mount the discs to the spindle hub. Most

disc drives utilize a disc clamp that includes a circular plate that attaches to a top

surface of the spindle hub with one or more screws. One or more discs are pinched



disc drives utilize a disc clanp that includes a circular plate that
attaches to a top surface of the spindle hub with one or nore screws. One
or nore discs are pinched -2 between the circular plate and a shoul der of
the spindle hub. Unfortunately, the <circular plate and the screw

undesi rably add height to the disc drive beyond the height of the spindle
hub. In addition, the pinching of the discs can produce |ocalized

stresses in the discs, which distort tae shape of the discs at the inner

di aneter thereby 5 redUC|ng data reading and witing performnce. Discs
can al so be nounted to the spindle hub using a heat-shrink ring, which is

at t ache@etPedd end Qﬁcﬁfart e Bhad| ghbulller UF et égfﬁﬁdféf habsgrﬁbﬁﬁﬁaﬂegz %teen
referred to as a shrink-fit disc clanp. A ri heat ed so that

expands cgualar tplate ame the rserew dJra:lastrablyoaddi leeightntp tlse diseadsive tbheyondhxhe
outer dianeter of the spindle hub. A tool is 1o then used to transfer the

heat ed Pightod thevepingle bb tlwdﬁleénéhawnqnagpét%@sys ean pragsedgcaligede t o

he h d d h I
osul't Agertes B Res 2R 219%99‘5%% shERERt e h e ifer RS shéreb o ne
di scs. r%&ﬁ%kﬂﬁ?&f‘éaﬂmggm effBﬁthéé:S to the drive using such a
shrink-fit disc clanp an be conplicated and problens with slippage of

the ring on Discsspinmlbebbuwhowated tdThaspirlle Hubrusirg adteat-ahriakaing ndhieh
dermand for inprovenents to disc drives includin Hﬁ the manner in which the
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diameter of the ring is greater than the outer diameter of the spmdle hub. A tool is
10  then used to transfer the heated ring to the top of the disc stack and to apply a
clamping force to the heated ring. The clamping force is maintained on the ring as it
cools resulting in the application of a substantially uniform axial load to the discs.
Unfortunately, mounting of the discs to the drive using such a shrink-fit disc clamp
can be complicated and problems with slippage of the ring on the spindle hub can
15  arise.

There exists a never-ending demand for improvements to disc drives
including the manner in which the data storage discs are mounted to the spindle
hub. In particular, it is desirable to securely mount discs to the spindle hub without
adding to the height of the disc drive.

20
SUMMARY OF THE INVENTION

The present invention generally relates to a disc media retainer that is used to

mount one or more data storage discs to a rotatable spindle hub. The disc media
retainer includes a data storage disc and a threaded central bore. The threaded
25  central bore is configured to receive a threaded spindle hub for mounting the disc

thereto.



The present invention generally relates to a disc nedia retainer that is
used to nount one or nore data storage discs to a rotatable spindle hub.
The disc nmedia retainer includes a data storage disc and a threaded
central bore. The threaded 25 central bore is configured to receive a

t hreaded spindle hub for nmounting the disc thereto. -3 In accordance with
one enbodi nent of the invention, the disc nmedia retainer includes a disc
hub menber, an annular flange, and a dgta storage disc. The disc hub
menber includes the threaded central bore that extends between an open top
and an open bottom The annular flange is attached to the disc hub nenber

and surroundg, écéé}ﬁaﬁgﬁf‘Wiﬁ{ o Eﬁlboﬁhgﬁeﬂﬁﬁptkﬁet ﬂ\%ﬁgoﬂj #e disc W%ggtaaﬁ{brt he

annul ar flange and 1 ncludes a centr opening that 1s deri

i nt eri oinclddes 4 didc ub mewiists, ahanduke flange, areiheata dtoragcdisedarneedist hb
anot her enbodi nent of the invention, the disc nmedia retainer includes a
dat a st sremgleringludesithe ghreaded sentunl beretthahextends betseeanan ppen tgand en
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disc drive with a top cover renoved, with which enbodi nents of the
present memberti on are useful .

In accordance with another embodiment of the invention, the disc media
retainer includes a data storage disc having a disc hub portion. The disc hub portion
10 includes a the threaded central bore that extends between an open top and an open
bottom.
| Other features and benefits that characterize embodiments of the present
invention will be apparent upon reading the following detailed description and
reviex%zv of the associated drawings.
15 ‘
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan view of an example of a disc drive with a top cover
removed, with which embodiments of the present invention are useful.
3 FIG. 2 is a cross-sectional view of a disc drive that includes a disc media
20 retainjer in accordance with embodiments of the invention.
'FIG. 3 is a cross-sectional view of a disc media retainer in accordance with
embodiments of the invention.
FIG. 4 is a cross-sectional view of a disc drive that includes a disc media
retainer in accordance with embodiments of the invention.

25 FIG. 5 is a cross-sectional view of a disc drive that includes a disc media

retainer in accordance with embodiments of the invention.
|



FIG 2 is a cross-sectional view of a disc drive that includes a disc
media 20 retainer in accordance with enmbodi nents of the invention. FIG 3
is a cross-sectional view of a disc nedia retainer in accordance with
enmbodi nrents of the invention. FIG 4 is a cross-sectional view of a disc
drive that includes a disc nedia retainer in accordance with enbodi nents
of the invention. 25 FIG 5 is a cross-sectional view of a disc drive that
i ncludes a disc nedia retainer in accogdance with enbodinents of the
invention. -4 FIG 6 is a cross-sectional view of a disc drive that
includes a disc nedia retainer in accordance with enbodi nents of the

I nvention. DEJAl kB Pk U I I\ﬁép%, S a
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t he pr esemindrinantardanee withsarhbbdinfdrds ofithevievéffion.ncl udes a base pl ate

102 to which various conponents of disc drive 100 are nounted. A top cover
103 (FIG 2) cooperates with base 102 to forman internal, seal ed
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flexures
10  to rotate a spindle hub 106 at a desired speed. A disc media retainer 107 of the present

invention mounts to spindle hub 106 and includes one or more data storage discs 108.
Information is written to and/or read from tracks 109 on discs 108 through the
use of an actuator assembly 110 that rotates about a bearing shaft assembly 112, which
is positioned adjacent to discs 108. Actuator assembly 110 includes a plurality of
15 actuator arms 114 having one or more flexures 116 that extend from each of the actuator
arms 114 toward discs 108. A head 118 is mounted at a distal end of each of the flexures
116 and includes an air bearing slider (not shown) that enables the head 118 to fly in
close proximity above the corresponding surface of the associated data storage disc 108.
Heads 118 can each include read and write elements that are supported by an air
20  bearing slider and are configured to perform the desired read or write operation on the
corresponding disc 108.
The radial position of the heads 118 is controlled through the use of a voice coil
motor (VCM) 124, which typically includes a coil 126 attached to actuator assembly 110,
as well as one or more permanent magnets 128 that establish a magnetic field in which
25  the coil 126 is immersed. The controlled application of current to coil 126 causes

magnetic interaction between permanent magnets 128 and coil 126 so that coil 126



116 and includes an air bearing slider (not shown) that enables the head
118 to fly in <close proximty above the correspondi ng surface of the
associ ated data storage disc 108. Heads 118 can each include read and
wite elenents that are supported by an air 20 bearing slider and are
configured to performthe desired read or wite operation on the
correspondi ng disc 108. The radial position of the heads 118 is controlled
t hrough the use of a voice coil nmotorg(VCM 124, which typically includes
a coil 126 attached to actuator assenbly 110, as well as one or nore

per mmnent magnets 128 that establish a magnetic field in which 25 the coi

126 is vk Sitaccoftaree Witk the dvaP Rhowal Leren®s rélihiédMipt As il 12k2Rhovasises
magneti c interaction between permanent magnets 128 andpcml 126 so that

coi | 12@ectustarmseembly dkpivdinalsowtithh behengushaft lassamnblyorl@rdre]l heddat 118nari p.
As coil 126 noves, actuator assenbly 110 pivots about the bearing shaft
assenbl yaused [9AROYRARQss g suFfaces 4 g 108 nove across the surfaces of

di scs 108. . % n.h ny_ sui l.e nptor that is
cont 1 gured t o BEbGRREBNR: GroBRIR oee ARV i utibuiid: MRt sERhifpen 18
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brushl ess DC notor that operates in a conventional nmanner. A
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Mot or 104 generally includes a stator 130 and a rotor 132. Stator_ 130
i ncl ude®PHEE Aorepresentatiyesseciionali Wawsel sitdya rpotes sid4 ie providedoin K8 2 so
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having a pluraliity of equally, circunferentially spaced salient poles 138,
on whi chousings13i4Ratoe 182 spdsdds siridiel lhaibh @b, Mohichsisgenaaéd yin wirb agfallg
shaped glggced bearing pair 136 in bearing cartridge 134. Stator 130 of motor 104 includes a
magnetic core having a plurality of equally, circumferentially spaced salient poles 138,
on which coils 140 are disposed. Spindle hub 106 is generally umbrella shaped and
peripherally carries an annular permanent magnet 142, which is spot magnetized.
15 One embodiment of disc media retainer 107 includes a disc hub member 150, an
annular flange 152, and data storage disc 108, shown assembled in a disc drive 100 in
FIG. 2 and separated therefrom in FIG. 3. Disc hub member 150 includes a central bore
154 that extends between an open top 156 and an open bottom 158. The central bore 154
includes a threaded interior surface 160 that is configured to screw onto a threaded
20  exterior cylindrical surface 162 of spindle hub 106 for threaded engagement therewith.
Annular flange 152 is attached to disc hub member 150 and surrounds central bore 154.
Annular flange 152 extends radially from disc hub member 150 and includes a disc
support surface 164 that is preferably recessed from topside 166 of disc hub member
150. Data storage disc 108 is mounted to disc support surface 164 of annular flange 152

25 and includes a central opening 168 that is defined by an interior edge 170, which



peri pherally carries an annul ar permanent magnet 142, which is spot
magneti zed. 15 One enbodi nent of disc nedia retainer 107 includes a disc
hub nmenber 150, an annular flange 152, and data storage disc 108, shown
assenbled in a disc drive 100 in FIG 2 and separated therefromin FIG
3. Disc hub nenmber 150 includes a central bore 154 that extends between
an open top 156 and an open bottom 158. The central bore 154 includes a
t hreaded interior surface 160 that is_gpnfigured to screw onto a threaded
20 exterior cylindrical surface 162 of spindle hub 106 for threaded
engagenent therewith. Annular flange 152 is attached to disc hub nenber

150 andsgibiiAds dsscCail hdmb&r B501 SPhisc M Wetbdr! B5006hd aanask el g gl y
fromdi sc hub menber 150 and includes a disc support surface I64 that is

pr ef er apreferabbefyaedfintegralopith dachi 6Benfas dhewntin FlGBAaad 3. 150. Dat a st or age
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154 to 364 odlanuldr flatge 152 asoy danadhesiviehl7% Adiresirer 372 wentbeoh piessure

i nvention, disc 108 is securely nounted tq disc_support_ surface 164 of
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drive 100 as conpared to prior art disc nmounting io thods. Additionally,
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avoi ds the application of axial |oads on disc 108. As a result, disc_ nedia
surface 164 avoids the application of axial loads on disc 108. As a result, disc media
retainer 107 avoids the disc warping problems of prior art disc mounting methods.
As mentioned above, disc media retainer 107 is mounted to spindle hub 106 by
screwing disc hub member 150 onto threaded exterior cylindrical surface 162 of spindle
15 hub 106. Disc hub member and the attached data storage disc 108 are rotated relative to
spindle hub 106 until a bottom surface 174 of annular flange 152 engages an annular
shoulder 176 of spindle hub 106. Preferably, top surface 166 of disc hub member 150
and a top surface 178 of disc 108 are positioned at or below top surface 180 of spindle
hub 106. Additionally, top surface 178 of data storage disc 108 is preferably formed at
20  or below top surface 166 of disc hub member 150. As a result, disc media retainer 107
avoids adding height to the disc drive 100. This is particularly useful when disc media
retainer 107 is used in the formation of very compact disc drives, such as those meeting
compact flash type I specifications.
In accordance with another embodiment of the invention, disc media retainer

25 107 is configured to support multiple discs 108 on spindle hub 106, as shown in FIG. 4.

In accordance with this embodiment of the invention, disc media retainer 107 includes a



retainer 107 avoids the disc warping problens of prior art disc nounting
nmet hods. As nentioned above, disc nedia retainer 107 is nounted to spindle
hub 106 by screw ng disc hub nmenber 150 onto threaded exterior

cylindrical surface 162 of spindle 15 hub 106. D sc hub nenber and the
attached data storage disc 108 are rotated relative to spindle hub 106
until a bottom surface 174 of annul ar flange 152 engages an annul ar

shoul der 176 of spindle hub 106. Prefq&gbly, top surface 166 of disc hub
menber 150 and a top surface 178 of disc 108 are positioned at or bel ow
top surface 180 of spindle hub 106. Additionally, top surface 178 of data
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above. First disc 108A is preferably positioned at or below top surface
member 150B is fully installed onto spindle hub 106 when bottom surface 182 engages
top surface 166A of first disc hub member 150A. Alternatively, first disc 108A can be
positioned at or above top surface 166A to allow for the application of an axial load to
disc 108A by bottom surface 182 when second disc hub member 150B is fully installed
15 on spindle hub 106. The magnitude of such an axial load is preferably limited to
prevent first disc 108A from becoming warped. Accordingly, disc media retainer 107 of
the present invention can be configured to mount several data storage discs 108 to
spindle hub 106.
In accordance with another embodiment of the invention, disc hub member 150,
20  annular flange 152 and data storage disc 108 are integrally formed, as shown in FIGS. 5
and 6. As a result, this embodiment of the invention simplifies manufacture of disc
drive 100 by eliminating the manufacturing step of adhering disc 108 to annular flange
152. In the embodiment shown in FIG. 5, disc 108 includes a thick interior portion that
includes the disc hub member portion 150 and the annular flange portion 152.

25 In accordance with the embodiment of the invention shown in FIG. 6, disc media

retainer 107 is basically formed by a thick data storage disc 108 having a central bore



166A of disc hub menber 150A to avoid application of an axial load to
first disc 108A io0o by a bottomsurface 182 of second annul ar flange 152B.
“As a result, second disc hub nmenmber 150B is fully installed onto spindle
hub 106 when bottom surface 182 engages top surface 166A of first disc
hub nmenber 150A. Alternatively, first disc 108A can be positioned at or
above top surface 166A to allow for the application of an axial load to

di sc 108A by bottom surface 182 when sgcond di sc hub member 150B is fully
installed 15 on spindle hub 106. The magni tude of such an axial load is
preferably limted to prevent first disc 108A from becom ng marped
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Preferably, data storage disc 108 is at |east 1.0-1 ters th| ck at
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of slots, such as slots 200, 202, 204 and 206, formed in top surface 166 of disc hub
member 150 adjacent open top 156 (FIG. 3) of central bore 154. Preferably, each of the
slots formed in disc hub member 150 are paired with an opposing slot. Examples of
such slot pairs are slots 200 and 204 and slots 202 and 206. Assembly feature 199 of
15 spindle hub 106 includes at least one slot, such as slot 210 or 212, as shown in FIG. 1.
Assembly feature 198 of disc media retainer 107 and assembly feature 199 of
spindle hub 106 can assist in the mounting of disc media retainer 107 to spindle hub 106
through the use of suitable tools. For example, one tool can interface the assembly
feature 198 of disc media retainer 107 while a second tool interfaces assembly feature
20 199 of spindle hub 106. The tools can be used to rotate disc media retainer 107 relative
to spindle hub 106 in order to screw disc media retainer 107 onto the threaded
cylindrical portion 162 of spindle hub 106 to secure disc media retainer 107 thereon.
It is to be understood that even though numerous characteristics and
advantages of various embodiments of the invention have been set forth in the

25 foregoing description, together with details of the structure and function of various

embodiments of the invention, this disclosure is illustrative only, and changes may



t hreaded engagenent with spindle hub 106 to secure disc 108 thereto. The
nmounting of disc nedia retainer 107 to spindle 106 is preferably assisted
by an assenbly feature 198 on di sc hub nenber 150 and an assenbly feature
199 top surface 180 of spindle hub 106, as shown in FIG 1.' In accordance
wi th one enbodi nent 10 of the invention, the assenbly feature 198 of disc
media retainer 107 includes a plurality of slots, such as slots 200, 202,
204 and 206, forned in top surface 166q0f disc hub nenber 150 adj acent
open top 156 (FIG 3) of central bore ?54. Preferably, each of the slots
formed in disc hub nenber 150 are paired with an opposing slot. Exanples
of suc a e |y
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screw dwdthowtdieparithgiroen tHdstopaandisprit bif thagedsent yhvdidioncal portion 162
of spindle hub 106 to secure disc nedia retainer 107 thereon. It is to be
under stood that even though nunerous characteristics and advantages of
vari ous enbodi ments of the invention have been set forth in the 25
foregoi ng description, together with details of the structure and function
of various enbodinments of the invention, this disclosure is illustrative
only, and changes may -9 be made in detail, especially in matters of
structure and arrangenent of parts within the principles of the present
invention to the full extent indicated by the broad



general neaning of the ternms in which the appended cl ai ns are expressed.
For exanple, the particular elenents may vary dependi ng on the particul ar
application 5 for the disc nedia retainer while maintaining substantially
the sane functionality wthout departing fromthe scope and spirit of the
present invention. -10 WHAT IS CLAIMED I S: 1. A disc nedia retainer
conprising: a disc hub nenber having a central bore extendi ng between an
open top and an open bottom the centlt®al bore having a threaded interior
surface configured to receive a threaded spindl e hub; an annular flange
attached t & I SC nber and surrounding the central bore; and a
data stora } f ‘central opening defining an interior edge
surroundi ng the disc hub nenber, the disc nmounted on the annular fl ange.
2. The disc nmedia retainer of claiml1, wherein the disc is nounted on the
annul ar fl ange Bylisomedihastairer cGmptisingi sc nedi a retai ner of claimi,

wherein the disc  hub nmenber incl.udes n, assenbl y. feature adjacent to the
open top, the a%gégﬁ%\u;p ?‘8’5@6’? Ba_lgg@o‘}ﬂ‘?réhﬁ%r& er)r{t) dé%%ggttwqeﬂ HEPSRO Rt i ng of
the disc nmedia retaif@ ad @pén LA, the LentthEbSHeSKaviRS ladtHr8idRldNBiter®r Cl ai m
3, wherein the assenblz feature includes a plurality of slots. 5. The

a

di sc nmedi a retai ner suffacé edndigtiredvoaeedive a thyeaded spindle bub; ar e posi ti oned
on opposite si daGnS ar?xflulglh ?larcxuges gttglc'}l\%dngpg 'disc hub member and surrounding the
central bore; and
a data storage disc having a central opening defining an interior edge
surrounding the disc hub member, the disc mounted on the annular

flange.

2. The disc media retainer of claim 1, wherein the disc is mounted on the

annular flange by an adhesive.

3 The disc media retainer of claim 1, wherein the disc hub member includes
an assembly feature adjacent to the open top, the assembly feature is configured

to assist in the mounting of the disc media retainer to a spindle.

4. The disc media retainer of claim 3, wherein the assembly feature includes a
plurality of slots.
5. The disc media retainer of claim 4, wherein two of the slots are positioned

on opposite sides of the disc hub member.

6. The disc media retainer of claim 1, wherein the disc hub member, the

annular flange and the data storage disc are integrally formed.



6. The disc nmedia retainer of claim1, wherein the disc hub nenber, the
annul ar flange and the data storage disc are integrally forned. -11 7. The
disc nedia retainer of claiml1l, wherein the disc includes a top surface
that is positioned at or below a top surface of the disc hub nenber
surrounding the open top. 8. The disc nedia retainer of claiml
including: a second annular flange attached to the disc hub nenber; and a
second data storage di sc having a centtlal opening defined by an interior
edge surrounding the di sc hub nenber, the second data storage disc

nount ed on,t he second annul ar. f| e. 9. disc drive ¢ ri sing. a

rot atabl e gpi ndflée gﬁﬁ_ lﬁbe%%ﬂnf%?fg‘gﬂgh?'c‘yﬁ?rﬁﬁ'rﬁ?@é{lscp]ﬂf]ﬂﬁggg? t%ag"tf?‘ﬁ? di sc
medi a ret akilis Phsifibdddmatlor BUIGW & faptsiefathbeadedlsd Mieeibes YufRGRARE t he
di sc hub nmenber is in threaded engagenent with the threaded cylindrica

portion of thewepengppdl e. 10. The disc drive of claim9, wherein the spindle
i ncl udes an assenbly feature configured to assist in the nounting of the
disc nedia retainer to the spindle. 11. The disc drive of claim 10,

wher ei n t hg, assERDKc Rdidietaihér diRlaild ihfludirgep surface of the spindle.
12. The disc drive of claim 10, wherein the assenbly feature includes at

| east one sl otasegnd Thauldr Sangkratiashed tecthgidischubwhembemandie di sc nedi a
retainer is posiLi QN A stolfgeRRbOMng R GERY adelBa%) AlRerior
edge surrounding the disc hub member, the second data storage

disc mounted on the second annular flange.

9. A disc drive comprising:
a rotatable spindle including a threaded cylindrical portion; and
the disc media retainer of claim 1, wherein the threaded interior surface of
the disc hub member is in threaded engagement with the threaded

cylindrical portion of the spindle.

10.  The disc drive of claim 9, wherein the spindle includes an assembly feature

configured to assist in the mounting of the disc media retainer to the spindle.

11.  The disc drive of claim 10, wherein the assembly feature is formed in a top

surface of the spindle.

12.  The disc drive of claim 10, wherein the assembly feature includes at least

one slot.

13.  The disc drive of claim 9, wherein the disc media retainer is positioned at

or below a top surface of the spindle.



-12 14. The disc drive of claim9, wherein a top surface of the disc hub
menber adjacent the open top is positioned at or below a top surface of
the spindle. 15. A data storage disc conprising a disc hub portion having
a central bore extending between an open top and an open bottom the
central bore having a threaded interior surface configured to receive a
t hreaded spindl e hub. 16. The disc of claim 15 including a data storage
portion supported by the disc hub pori2-on. 17. The disc of claim 16,
wherein the data storage portion is thinner than the disc hub portion.

18. The di of .cl gim .15, reipn the disc hub portion (s fornmed of netal.
19" The di & of Tt Qe icaitt i vHEth SoRaBHRG o4 U divhapeReraler
assenbl y B@ﬁ&éﬂt@h@é’[%&ﬁ%gtis bOGHARRM P BeloW St RSB ¥ ﬁ@@%ﬂ{d@eﬁonf i gured
to assist in the rotation of the disc during’installatioh of the disc
onto a spindle hub. 20. The disc of claim 19, wherein the assenbly feature
includes a_ pluralit f slots. 21, The disc.,of claim 20, wherejn two of
the slots dre pasidt SHEAESARESEBERERE L el Porfondaing At Pos. 22. A
di sc dri Ve oLleHBingShdteer? ah hacBb E‘an%lpa\rﬂgf)& bHGSMI iR thal b@ﬁﬂﬁ&bi{}\% a |
cylindrical portion; and -13 the data storage disc of claim 15, erein

t he t hr eadéureadedeintayior surfaceomndiguredhte rededve tithivegsledispindle bub.n t hr eaded
engagenment with the threaded cylindrical portion of the spindle.

16.  The disc of claim 15 including a data storage portion supported by the disc
hub portion.

17.  The disc of claim 16, wherein the data storage portion is thinner than the

disc hub portion.

18.  The disc of claim 15, wherein the disc hub portion is formed of metal.

19.  The disc of claim 15, wherein the disc hub portion includes an assembly
feature adjacent the open top, the assembly feature configured to assist in the

rotation of the disc during installation of the disc onto a spindle hub.

20.  The disc of claim 19, wherein the assembly feature includes a plurality of

slots.

21.  The disc of claim 20, wherein two of the slots are positioned on opposite

sides of the disc hub portion.

22. A disc drive comprising:

a rotatable spindle including a threaded cylindrical portion; and



23. The disc drive of claim 22, wherein the spindle includes an assenbly
feature configured to assist in the nmounting of the data storage disc to
the spindle. 24. The disc drive of claim23, wherein the assenbly feature
is formed in a top surface of the spindle. 25. The disc drive of claim
23, wherein the assenbly feature includes at |east one slot. 26. The disc
drive of claim?22, wherein the data storage disc is positioned at or

bel ow a top surface of the spindle. 2713-A disc drive storage system
conprising: a rotatable spindle including a threaded cylindrical portion;

and a disc nedja retajner co i.sjng. a disc_hu er having a central
bore extending et .%ﬁtoé?ge ‘g‘ﬁ‘gﬁf fla’ﬁn_gﬁ'dwgﬁfegbg}? "E‘Befgﬁga]mEeHQr,é 29 bore
having a threaded iRt @idcOubs PbitRSisiif thith@ed ez SRARGE VR (Y frheddedl

t hreaded cylindrical portion of the spindle; an annular flange attached to
t he di sc hub nmenber cyliddsicalpoutnati ofghe spisdleent ral bore; and a data storage

di sc having a central opening defined by an interior edge surrounding the
di sc hub nmenber, the disc mounted on the annular flange. -14 28. The disc

drive of chaimPHe diftesfld dilGaifl 29, RMRrdiRTRE spirdid YHARIEN an ARSERPlYY
feature adjacent the open top, the assenblszeature configured to assi st

in the nmoufkaturg cohfigimeddd gesisrinthe menntingof the datastarpgedise trthie spindle.

24, The disc drive of claim 23, wherein the assefnbly feature is formed in a top

surface of the spindle.

25.  The disc drive of claim 23, wherein the assembly feature includes at least

one slot.

26.  The disc drive of claim 22, wherein the data storage disc is positioned at or

below a top surface of the spindle.

27. A disc drive storage system comprising:
a rotatable spindle including a threaded cylindrical portion; and
a disc media retainer comprising:
a disc hub member having a central bore extending between an
open top and an open bottom, the central bore having a
threaded interior surface in threaded engagement with the
threaded cylindrical portion of the spindle;
an annular flange attached to the disc hub member and surrounding
the central bore; and
a data storage disc having a central opening defined by an interior
edge surrounding the disc hub member, the disc mounted on

the annular flange.



29. The disc drive of claim 28, wherein the assenbly feature includes a
plurality of slots. 30. The disc drive of claim?29, wherein two of the
slots are positioned on opposite sides of the hub nmenber. 31. The disc
drive of claim27, wherein the spindle includes an assenbly feature
configured to assist in the mounting of the disc nedia retainer to the
spindle. 32. The disc drive of claim31, wherein the assenbly feature is
formed in a top surface of the spindFe- 33. The disc drive of claim 31
wherein the assenbly feature includes at | east one slot. 34. The disc
drive of claim27, wherein the disc includes a top surface that is
positioned at or below a top surface of the disc hub nenber surrounding

the open bgp. Ble dlRedMé of QﬂdlfﬁGZwaﬁéféir{nt}?J distRIL nfbrh e RSB 2
retainer is positioned at or below a top surface of the spindle.
assembly feature adjacent the open top, the assembly feature configured to assist

in the mounting of the disc media retainer to the spindle hub.

29. The disc drive of claim 28, wherein the assembly feature includes a

plurality of slots.

30. The disc drive of claim 29, wherein two of the slots are positioned on

opposite sides of the hub member.

31.  The disc drive of claim 27, wherein the spindle includes an assembly
feature configured to assist in the mounting of the disc media retainer to the

spindle.

32.  The disc drive of claim 31, wherein the assembly feature is formed in top

surface of the spindle.

33.  The disc drive of claim 31, wherein the assembly feature includes at least

one slot.

34.  The disc drive of claim 27, wherein the disc includes a top surface that is
positioned at or below a top surface of the disc hub member surrounding the

open top.

35.  The disc drive of claim 27, wherein the disc media retainer is positioned at

or below a top surface of the spindle.





