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DISK CARTRIDGE HUB LOCKING MECHANISM

BACKGROUND
ie he In i

The present invention relates to a mechanism for
locking the hub of a removable digk cartridge to the spindile
motor of a disk drive upon spin-up of the motor to prevent
separation of the hub and spindle motor during high speed
rotation.
Description of the Prior Art

Removable disk cartridges for storing digital
electronic information typically comprise an outer casing or
shell that houses one or more rotatable storage mediums, or
disks, upon which electronic information can be stored. The
cartridge shell often comprises upper and lower halves that
are joined together to house the disk(s). The disk(s) is
mounted on a hub assembly that rotates freely within the
cartridge. The outer shell of the cartridge typically has
some form of opening near its forward edge to provide the
recording heads of the drive with access to the recording
surfaces of the disk. A shutter or door mechanism is often
provided to cover the opening when the cartridge is not in
use to prevent dust or other contaminants from entering the
cartridge and settling on the recording surface of the disk.

When the cartridge is inserted into a data storage
device, i.e., disk drive, a spindle motor in the drive
engages the hub assembly through an opening in the bottom
shell of the disk cartridge in order to rotate the disk
within the cartridge. In many prior art removable cartridge
disk drive systems, a center spindle on the motor engages a
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The present invention relates to a nechanismfor 5 |ocking the hub of a
renovabl e disk cartridge to the spindle notor of a disk drive upon
spin-up of the notor to prevent separation of the hub and spindle notor
during high spegg, oemofddt ati on. Description of the Prior Artpdfusesos76o
Renovabl e di sk cartridges for storing digital el ectronic information
typically conprise an outer casing or shel I, t hat houses one or nore
rotat abl e storage nediuns, or di sks, upon ﬁ%lch electronlc |nfornat|on

e tharle SRS, S bupeloanp, sy il poyes
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outer shell of tHeeearthe dgd taﬂge@hll?yemed on the spindle motor during
rotation. Magnetic chucking provides sufficient engagement
5 in most disk drives that operate at lower rotation speeds, as
well as in most disk drive units that are internally mounted
in a computer casing.

Applicant has discovered, however, that magnetic
chucking is susceptible to failure in higher-speed, stand-

10 alone disk drive units. In particular, Applicant has found
that if a stand-alone, removable cartridge disk drive is
somehow gyrated while the spindle motor is operating at full
speed, such as might occur if a user lifts the disk drive
unit off a table or desk and moves it to a different

15 position, the gyroscopic forces that result from such
movement can cause the hub assembly of a disk cartridge to
separate from the spinning motor. Separation of the hub
assembly from the spinning motor is likely to cause severe
damage to both the storage medium in the disk cartridge and

20 to the internal components of the disk drive.

Accordingly, there is a need for a mechanism that
prevents separation of the hub assembly from the spindle
motor in such situations. The present invention satisfies
this need.

25 ' SUMMARY OF THE INVENTION
‘The present invention is directed to a mechanism

for locking the hub assembly of a removable disk cartridge to
the spindle motor assembly of a data storage device, i.e.,
disk drive, upon spin-up of the motor to prevent separation

30 of the hub assembly from the spindle motor assembly during
high speed rotation. According to the present invention, the
hub assembly of the disk cartridge has an annular groove
formed in its bottom surface. The outer periphery of the
annular groove undercuts the bottom surface of the hub

35 assembly to form an annular lip around the ocuter periphery of
the groove.



some form of opening near its forward edge to provide the recordi ng
heads of the drive with access to the recording 20 surfaces of the disk. A

shutter or door nechanismis often provi ded to cover the openi ng when
the cartridge is not in use to prevent dust or other contam nants from
entering the g 4ge and settling on the recording surfacemissbisyes

di sk. . . en the cartridge is inserted into a data storage 25
device, i.e., disk drive, a spindle notor in fhe drive engages the hub
assenbly through an opening in the bottom — Shell of the disk cartridge in
order to rotate the disk p gifd Ndbldife RWiEEIIEsidledBEy Riddivelithe disk
renovabl e cartridge | _disk drive systens, a center_spindle on the notor
engages a cartridge has a spindle motor that, according to the present

invention, comprises a freely rotating cylindrical body
N having an upper portion that provides a critical datum for
5 engaging the bottom surface of the hub assembly of the disk
cartridge. At least one latch member is movably mounted on
the upper portion of the cylindrical body. The latch member
has a projection that extends above an upper surface of the
cylindrical body. The projection has a hook-shaped cross-
10 section adapted to engage the annular lip of the groove
formed in the bottom surface of the hub assembly of the disk
cartridge. Preferably, the latch member is movably mounted
to the cylindrical body via a flexure.

When the disk cartridge is inserted into the data

15 storage device, the bottom surface of the hub assembly
engages the upper portion of the cylindrical body of the
spindle motor assembly, and the hook-shaped projection on the
latch member enters the annular groove in the bottom of the
hub assembly. When the spindle motor spins-up to its

20 operating speed, centrifugal forces act on the latch memberxr
causing it to move radially outwardly on its flexure until
the hook-shaped projection engages the annular lip of the
groove in the hub assembly. Once engaged, the latch member
prevents the hub assembly from separating from the spindle

25 motor. _

When it is time to eject the disk cartridge from
the data storage device, the spindle motor assembly is
brought back to rest. &as the spindle motor assembly spins
down, the centrifugal forces on the latch member will

30 dissipate, allowing the latch member to return to a
disengaged position. The spindle motor assembly can then be

n disengaged from the hub assembly.

Preferably, a plurality of latch members are
. provided on the spindle motor assembly to provide additional
35 security against separation of the hub and spindle motor
assemblies.
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- 2- t hrough-hole in the hub assenbly, and a chucking magnet in t he
spi ndl e and/ or hub assenbly provides sufficient force to keep the hub
aﬁsegbly engaged on the spindle notor during rotation. Magnetic

chucki ng provi ci ent engagenent 5 in nost di sk drives gdipdsososresat e
at | ower rotat ?@ﬁgglg;eﬁé{‘js, as well ‘as in nost disk drive units’ tshat ggrae
internal 'y nounted in a conputer casing. . Appl i cant has

di scover ed; however, that magnetic chuckirn§ s susceptible to failure in

hi gher - speed, stand- 10 al pne_di sk drive units. ln. tic ljcant
has, f ound that if a stgﬁﬂ-g?%FEQIQQE &E eEaPPngg%'dﬁ%ﬁﬁﬂféengs :
sonehow gyr at ed wlivhatages sof rche inventiop whdlabesepatevigent hezgipaftercnh
as mght occur if a user lifts the disk drive unit off a table or desk

and noves it t i ff Dt :
fromsuch different 15,005l Ul biFoRY 65 Srdiinelt® ¢ Nat result

The foregoing summary, as well as the following
5 detailed description of the preferred embodiment, is better
understocd when read in conjunction with the appended
drawings. For the purpose of illustrating the invention,
there is shown in the drawings an embodiment that is
presently preferred, it being understood, however, that the

10 invention is not limited to the specific methods and
instrumentalities disclosed. In the drawings:

Figure 1 is a disk cartridge in accordance with a
preferred embodiment of the present invention;
Figure 2 is a bottom view of the disk cartridge of

15 Figure 1;

Figure 3A is a perspective view of the hub assembly
of the disk cartridge of Figures 1 and 2;

Figure 3B is a cross-sectional view of a lower
portion of the hub assembly of Figure 3A;

20 Figure 4 is a perspective view of a disk drive in
accordance with a preferred embodiment of the present
invention;

Figure 5 is a perspective view of the spindle motor
assembly of Figure 4 in accordance with a preferred

25 embodiment of the present invention;

Figure 6 is a side view of the spindle motor
assembly of Figure 5;

Figure 7 is an exploded view of the spindle motor
assembly of Figure 5;

30 Figure 8 is a top view of the flexure and latch
member assembly of Figure 7;

Figure 9 is a top view of the spindle motor
assembly of Figure 5;
Figure 10 is a cross-sectional view of the spindle

35 motor assembly of the present invention taken along line 10-
10 of Figure 9 and further illustrating the engagement of the



novenent can cause the hub assenbly of a disk cartridge to separate from
- the spinning notor. Separation of the hub assenbly fromthe spinning
notor is likely to cause severe darmage to both the storage nediumin the .
disk cartridge and 20 to the internal conponents of the disk drive.

Accordingly, theioehosest need for a nmechani'sm t hat prevents penpsssios7ey Of

the hub assenbly fromthe spindle notor in such situations. The present
~invention satisfies this need. 25 _5 - - SUMWRY OF THE

| NVENTI ON " The present inventi-on i"s directed to a mechani sm

for 1ocking the hijlassgnikyr & SRVADLG tfi $heCBPIhEYECMECor addlinbly;

spindl e notor assenply of a data storage device, i.e., drs d?lve, abon

spi n-up of the to prevent separation 30 of the hub assenbly fromthe

spi ndl e notor assenbly duFiggre 1ihiib tsheecshuotwiewons Bigardi By showirg the
presewt inventio h S ' Py %Ef Sy ar
gr oove forned%fl#apt&sneggt?gmésﬁr ac%a‘t.l %%ﬁgﬁgﬁggﬁﬁﬁ%‘?g‘ﬁ% h%gh Ly
_ 5 with the undercut groove of the disk hub during rotation of
? the spindle motor.
DETATIED DESCRIPTION OF THE P! ‘EMBOD ]
Referring to the drawings wherein like numerals

indicate like elements throughout, there is shown in Figure 1

10 a disk cartridge 10 in accordance with a preferred embodiment
of the present invention. The disk cartridge 10 comprises an
outer casing consisting of upper and lower shells 10a, 10b,
respectively. Preferably, the upper and lower shells 10a,
10b are formed of a rigid plastic material. In the present

15 embodiment, the disk cartridge 10 contains two disk-shaped
storage mediums 15a, 15b (Fig. 3A) that are attached, in
stacked relation, to a hub assembly 16 (Fig. 2) rotatably
mounted within the outer casing. Further details of the hub
assewmbly are provided hereinafter. A door 12 on the casing

20 provides access to the recording disks by the read/write
heads of a disk drive. In the present embodiment, the
storage media comprise rigid magnetic wedia, however, other
storage media may be employed, such as flexible magnetic
media or optical media.

25 Figure 2 is a bottom view of the disk cartridge 10
of Figure 1. As shown, the bottom shell 10b of the disk
cartridge has an opening 14 that provides access to the hub
assembly 16 within the cartridge 10. As described
hereinafter, the spindle motor of a disk drive engages the

30 hub assembly 16 through opening 14 in order to rotate the

. storage media at relatively high speeds (e.g., 5400 rpm). A
slot 15 in the bottom shell engages a retaining tang (not
shown) on the spindle motor housing to position the cartridge
precisely within the drive.

35 Figures 3A and 3B illustrate further details of the
hub assembly 16 in accordance with the present invention. As



annul ar groove undercuts the bottom surface of the hub 35 assenbly to form
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- 3- A data storage device designed to receive the disk

cartridge has avﬁ@hﬁﬁhﬁ nmotor that, according to the present pcpiNsbEIcdN:
conprises a freely rotating cylindrical body havi ng an upper portion

that provides a critical datumfor € -

mentioned above, in the present embodiment, two storage media
15a, 15b are mounted on the hub assembly 16. According to
the present invention, an annular groove 18 is formed in the
bottom surface 17 of the hub assembly 16. As best shown in
5 Figure 3B, which shows a cross-sectional view of the lower
portion of the hub assembly 16, the outer periphery 18a of
the annular groove 18 undercuts a portion of the bottom
surface 17 of the hub assembly to form an annular lip 18b
around the outer periphery of the groove 18. In the present
10 embodiment, the annular groove is approximately 2.2 mm wide
and approximately 1.1 mm deep, however, the annular groove is -
by no means limited to such dimensions. Also, in the present
embodiment, the hub assembly 16 is formed mainly of steel,
however, other suitable materials may be employed. The
15 purpose and function of the annular groove 18 are described
hereinafter.
Figure 4 shows a data storage device, or disk drive
20, in accordance with the present invention. An outer
housing {(not shown) of the disk drive 20 has been removed to
20 reveal the internal components of the disk drive 20. Most of
the components are mounted on an internal chassis 21. A
front panel 24 of the disk drive has an elongate, horizontal
opening 20 through which the disk cartridge 10 of Figures 1-3
can be inserted. An eject button 26 is provided on the front
25 panel 24 for automatically ejecting a disk cartridge from the
disk drive 20. In the embodiment shown, the disk drive 20 is
configured for insertion into the housing of a computer
system, such as a personal computer. However, the disk drive
20 can alsoc be employed as a stand-alone unit. Preferably,
30 the front panel 24 is formed of plastic, and the housing 18
and drive chassis 21 are formed of metal; although other
suitable materials may be employed. _
An actuator arm 32, which forms part of a radial
arm voice coil actuator, is pivotally mounted to the drive
35 chassis 21 at 38. The actuator arm 32 has a plurality of
suspension arms 34 at its distal end that each carry a
read/write head 36 for recording and reading information to



5 engagi ng the bottom surface of the hub assenbly of the disk cartridge.

At | east one latch nenber is novably nounted on t he upper portion of the
cylindrical body. The | atch nmenber has a projection that extends above
an upper surface of the cylindrical body. The projection has a

hook- shaped croggoehbkezeCti on adapted to engage the annul ar | i pCrs26/08769

gr oove formed in the bottom surface of the hub assenbly of the disk
cartridge. Preferably, the latch nmenber is nom?bly mount ed "to the
cylindrical body via a flexure. . When the disk cartridge is

inserted into th t evi o t h
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hub assenbly froqgéﬁgﬁgf¥if¥%1UéypﬁEgil§p£HQ£ﬁgh an opening 23 in the drive

chassis 21 in order to engage the bottom surface of the hub
assembly 16 of the disk cartridge once the cartridge 10 is

10 inserted in the disk drive 20. Vertical translation of the
spindle motor 110 via the motor ring mechanism is described
in detail in co-pending, commonly assigned, U.S. patent
application Serial No. 08/438,255, filed May 10, 1995,
entitled "Disk Drive Having an Automatic Spindle Motor

15 Loading Mechanism®, which is incorporated herein by reference
in its entirety.

Figure 5 is a perspective view of the spindle motor
assembly 110 of Figure 4 in accordance with a preferred
embodiment of the present invention. As shown, the spindle

20 motor assembly comprises an outer housing 112 that houses a
freely rotating cylindrical body 114. An upper surface 128
of the cylindrical body 114 provides a critical datum for
engaging the bottom surface of the hub assembly 16 of the
disk cartridge of Figures 1-3. A center spindle 115 on the
25 cylindrical body 114 is adapted to engage the central
aperture of the hub assembly 16 of Figures 3A and 3B. Power
is supplied to the spindle motor assembly 110 through a flex
circuit 132.
According to the present invention, a plurality of
30 latch members 120a-c are movably mounted on the upper portion
of the cylindrical body 114. Specifically, each latch member
. 120a-c is mounted at the end of a respective flexure 122a-c.
As the cylindrical body 114 of the spindle motor assembly 110
rotates, centrifugal forces act upon the latch members 120a-
35 causing the latch members to move on their respective
flexures 122a-c substantially radially outwardly of the
cylindrical body 114. In the present embodiment, three latch



25 not or. Wien it is tinme to eject the disk cartridge from

the data storage device, the spindle notor assenbly is br ought back to
rest. As the spindle notor assenbly spins down, the centrifugal forces
on the latch nenber will 30 dissipate, allowing the |atch nenber to return
to a di sengaged position. The spindl e notor assenbly can t )

di sengaged from assenbl y. Preferably, a ppﬁﬂggﬁpym%f

| at ch menbers are provi ded on the spindle notor assenbly to provide

additional 35 security agai nst separation -of-the hub and spi ndl e notor

assenbl i es. ) - .
members l120a-c are movably mounted on the cylindrical body

114, and the three latch members 120a-c are spaced evenly
about the circumference of the cylindrical body 114.
As best shown in Figure 6, each of the latch

5 members l20a-c hgs a projection 130a-c that extends above the
upper surface 128 of the cylindrical body 114. Each of the
projections 130a-c has a hook-shaped cross-section adapted to
engage the annular lip 18b of the undercut groove 18 formed
in the bottom surface of the hub assembly 16 of the disk

10 cartridge 10 of Figures 1-3.

' Figure 7 is an exploded view of the spindle motor
assembly 110 of Figure 5 showing further details of the
construction of the assembly 110 in accordance with the
preferred embodiment. The flexures 122a-c¢ are integrally

15 formed from a single metallic sheet, and the latch members
120a-c are then attached to the respective flexures 122a-c as
described hereinafter. The flexure and latch member assembly
118 is then mounted in a recess 116 formed in the upper
portion of the cylindrical body 114. A substantially planar

20 retaining member 119 secures the flexure and latch member
agsembly 118 within the recess 116. Preferably, the
cylindrical body 114, the flexure and latch member assembly
118, and the retaining member 119 are all formed of metal,
such as steel. However, any other suitable material may be

25 employed.

Figure 8 is an enlarged view of the flexure and
latch member assembly 118. As shown, each of the latch
members 120a-c is mounted to the distal end of a respective
flexure 122a-c by bending the distal end 124a-c of the

30 flexure at approximately a right angle and inserting the bent
end of the flexure into a narrow slit 12l1a-c in the latch
member. Adhesive can be used to secure the ends of the
flexures within the slits. The proximal end 126a-c of each
flexure is integrally formed with a circular base portion 127

35 of the assembly 118. In the present embodiment, the circular
base portion 127 and respective flexures l122a-c are stamped
from a single sheet of metal, such as, for example, stainless
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-4- The foregoing and ot her objects, features and

advant ages of the invention will becone evident hereinafter.

BRI EF DESCRI PTI ON OF THE DRAW NGS The foregoing sumary, as
well as the following 5 detail ed descripti-on of the preferred enbodi nent,
is better unY3SBIY when read in conjunction with the appehGHYS6/08763
drawi ngs. For the purpose of illustrating the invention, there is shown
in the drawi ngs an enbodi nent that is preséntly preferred, it being
under st ood, however, that the 10 invention.is not limted to the specific
net hods and i FEEPUNBAYERT 13 ckhigknesss of apprekémarely ngsi25 mm. However,

Figure 1 is a di skheer buitgelé mawseiancanvibehemployeaef erred enbodi ment
of the present invention; pe.q. stamping, the portions of the assembly
defining the flexures 122a-c are bent upwards (as best shown
5 in Fig. 7) at right angles to the base portion 127 to impart
radial movement to distal ends 1l24a-c of each flexure. As
the cylindrical body 114 of the spindle motor assembly 110
beging to rotate, centrifugal forces will act on each latch
member 120a-c causing the latch members to move substantially
10 radially outwardly on their respective flexures 122a-c in the
directions indicated by the arrows in Figure 8.
Operation of the hub locking mechanism of the
present invention will now be described with reference to
Figures 9-11. Figure 9 is a top view of the spindle motor
15 assembly 110 of Figure 5. Figure 10 is a cross-sectional
view of the spindle motor assembly 110 taken along line 10-10
of Pigure 9. As Figure 10 further illustrates, when the disk
cartridge 10 of Figures 1-3 is inserted in the disk drive 20,
the hub assemply 16 of the cartridge 10 engages the upper
20 portion of the spindle motor assembly 110. In particular,
the bottom surface 17 of the hub assembly 16 rests on the
upper surface 128 of the cylindrical body 114 and on the
upper surface of the retaining member 119. The upper surface
128 and retaining member 119 provide critical datums to
25 position the hub assembly 16 precisely within the disk drive.
The center spindle 115 of the spindle motor assembly 110
extends through a central aperture in the hub assembly 16.
The annular groove 18 on the bottom surface of the disk hub
assembly 16 receives the respective projections 130a-c of the
30 latch members l1l20a-c. Figure 10 shows the position of the
latch members 120a-c when the spindle motor is at rest.
. Referring to FPigure 11, and in accordance with the
present invention, as the spindle motor begins to spin-up to
- its full operating speed (e.g., 5400 rpm), centrifugal forces
35 act on the latch members l1l20a-c causing them to move radially
outwardly on their respective flexures 122a-c until the latch
projections 130a-c engage the annular lip 18b of the groove

o



Figure 2 is a bottomview of the disk cartridge of 15 Figure 1;

Figure 3A is a perspective view of the hub assembly of the disk
cartridge of Figures 1 and 2; Figure 3B is a cross-sectiona
view of a | ower portion of the hub assenbly of Figure 3A; 20

Figure 4 is a perspective view of a disk drive in accordanc ] @,
preferred enbodWOHB98# t he present i nventi on; Ek#%éﬁ@ 8% s
a perspective view of the spindle notor assenbl.y of Figure 4 in

Eccordagce with a preferred 25 enbodinent .of Whe present invention;

I gure is a side view of the s e_not or assenbly of Figu

Figure 7 is an ek®} oo%cenwatﬁeqohé pLAEFR REARFTS 17?95% g Er gﬁrléul%
30 ° Fi guaﬁs&nley a16 ofromn espafratbhnagf fmrehezmjﬂlmdrhcal bedpetis of
assenbly of Figurg pﬁpdle Jqror adge@¥if P1bSadrifP rdatidh.the spindlie

not or assenb y
The latch members 120a-c move in the recess 116

5 formed in the upper portion of the cylindrical body 114. The
~outer periphery of the recess 116 forms an annular undercut
136 with the upper surface 128 of the cylindrical body 114.

As further illustrated in Figure 11, a lateral projection 134
on the lower outer edge of each latch member 120a-c engages

10 the annular undercut 136 when the latch members 120a-c move

' radially outwardly to their latched positions. This prevents
the latch members 120a-c¢ from lifting away from the upper
portion of the cyiindrical body 114 while the spindle motor
is rotating.

15 When it is time to eject the disk cartridge 10, the
spindle motor assembly 110 is brought back to rest. Aas the
spindle motor 110 assembly spins down, the radial forces on
the latch members 120a-c will dissipate, allowing the latch
members 120a-c to spring back to the position shown in Figure

20 10. The spindle motor assembly 16 can then be disengaged
from the hub assembly. '

As the foregoing illustrates, the present invention
is directed to a mechanism for locking the hub of a removable
disk cartridge to the spindle motor of a disk drive upon

25 spin-up of the motor to prevent separation of the hub and
spindle motor during high speed rotation. It is understood
that changes may be made to the embodiment described above
without departing from the broad inventive concepts thereof.
For example, although three latch members 120a-c are employed

30 in the preferred embodiment, other embodiments may employ
one, two or more than three latch members. Additionally,
while flexures l1l22a-c¢ are employed in the preferred
embodiment to impart radial movement to the latch members
120a-c, other means for movably ﬁounting the latch members

35 may be employed. Also, while the components of the hub
locking mechanism of the present invention are preferably
formed of metal, other suitable materials, such as plastic,



Figure 10 is a cross-sectional view of the spindle 35 notor assenbly of the

present invention taken along |ine 10- 10 of Figure 9 and further
illustrating the engagenent of the WO 96/ 39694

PCT/ US96/ 08769 - 5- di sk hub of Figures
3A-3B with the i not or assenbl y; “and Fi gu } he
sane view as ngﬁfgg%§4shomﬁng t he engagenent of a latch neﬁggéégkﬁ?ﬁe
spi ndl e not or assenbly 11 . :

can be employed. Accordingly, the present invention is not
limited to the particular embodiments disclosed, but is
intended to cover all modifications that are within the
spirit and scope of the invention as defined by the appended

5 claims.



5 with the undercut groove of the dISk dur| ng rotation of t he

spi ndl e not or. OF THE PREFERRED EMBODI MENTS

Referring to the draw ngs rals indicate |ike elenents .
i'n

t hroughout, there is shown |gure 1 10 a disk cartridge 10 in accordance

with a preferrea,0 9& ment of the present invention. The dj §odlob7eb doe
10 conprises an casi ng consisting of upper and | ower shells 10a,
10b, respectively. Preferably, the upper and | ewer shells 10a, 10b
are*formed of a rigid'pl astic material. Int1R€ present 15 enbodi nent, the

di sk cartridge 1&1&9 k- shaped . storage nediums 15a, 15b
(Fig. 3A) that are at% (#M%b(¥§s stacked relation, to a hub assenbly 16

(Fig. 2) rotatably nDunted within the outer casing. Further details of

t he hub asgenbly are piovi qrecadtgr gtaggbersygtgﬁqgoﬂﬁlmnghe casing 20
provi des acceii to the rec dln by the read/wite heads of a disk

drive. In the“%resent enbd tﬁégge SPOPLYEMRdi a conprise rigid
magneti c nedi & however, @tdmgk-shaped storage medium and a substantially

4 cylindrical hub assembly on which the storage medium is

5 mounted, said hub assembly having an annular groove formed in
6 a bottom surface thereof, the outer periphery of said annular
7 groove undercutting a portion of the bottom surface of said
8 hub assembly to form an annular lip around the outer

9 periphery of the groove; and

10 a data storage device comprising

11 a housing having an opening for receiving said

12 disk cartridge, and a spindle motor comprising:

13 a cylindrical body having an upper portion

14 that provides a critical datum for engaging a bottom surface

15 of the hub assembly of said disk cartridge; and

16 a latch member movably mounted on the

17 cylindrical body, said latch member moving substantially

18 radially outwardly of said cylindrical body upon rotation of

19 said spindle motor to engage the hub assembly of the disk

20 cartridge and to prevent separation of the hub assembly from
the spindle motor.

2. The data storage system of claim 1 wherein
said latch member is movably mounted on the upper portion of
said cylindrical bocdy via a flexure, and wherein upon
rotation of said spindle motor, centrifugal forces act upon
said latch member causing said latch member to move on said
flexure substantially radially outwardly of said cylindrical

body.

0 U1 & W R

3. The data storage system of claim 1 wherein
said latch member has a projection extending above an upper
surface of said cylindrical body, the projection having a
hook-shaped cross-section that engages the annular lip of the
groove formed in the bottom surface of the hub assembly of
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storage nedi a may be enplQ¥ed+_$ugh_a§_LLﬁbele magneti c medi a or

optical nedia. 25 gure 2 is a bottomview of the disk cartridge

has an"LpE‘n?‘n‘;eli'ﬁZfB?ﬁUﬂlﬂlﬁMﬂHﬂMTﬂLe b assembly 16 wihin the

cartridge 10. jbed * Heréindftdr *the spindle motor o 69

dri ve engages ﬁﬁoq§§ﬁ%ub assenbly 16 through opening 14 in ordgr to rotate
t he storage nedia at relatively high speeds (e.-g., 5400 rpm. A sl ot
15 in the bottom shell engages a retaining-a3g-(not shown) on the

spindl e notor housing_tqQ positioon th car r.i dge recrsel wi thin_the
drive. 35 6 saifidifle Papr e Bher GuP, MECh TR RS FA0ASLEY

hub” assenbly 16 outwaxdlylagen wdtatiba pfesabd spmndte(nnto&&
1 4, The data storage system of claim 1 wherein
said latch member moves in a recess formed in the upper
portion of said cylindrical body.

N

5. The data storage system of claim 4 wherein an
outer edge of said recess forms an undercut with the upper
portion of said cylindrical body, and wherein said latch
member has a projection formed on its outer edge that engages
said undercut when said latch member moves radially outwardly
of said cylindrical body.

Mo W R

1 6. The data storage system of claim 1 wherein a
2 plurality of latch members are movably mounted on said
cylindrical body.

1 7. The data storage system of claim 6 wherein

2 each of said plurality of latch members is movably mounted on

3 the upper portion of said cylindrical body via a respective
flexure.

1 : 8. The data storage system of claim 7 wherein

2 said respective flexures are integrally formed with a thin

3 circular base that is mounted in an annular recess in the
" upper portion of said cylindrical body.

1 9. The data storage system of claim 6 wherein

2 said plurality of latch members comprises three latch
members.

1 10. The data storage system of claim 9 wherein

- 2 said three latch members are spaced substantially evenly
3 about the circumference of the upper portion of said-
cylindrical body.

. This Sheet Has Been Replaced -

wes"SHEET HAS. BEEN
REPLACED _




WD 96/ 39694 PCT/ US96/ 08769
nment i oned above, in the present enbodi nent, two storage nedia 15a, 15b
are nmounted on the hub hﬂlﬂl’"l“ﬂ Iut di ng to the present invention,
an apﬂr)ltjl ar groove 18 is i ottom surface 17 of the hub

asse y 16. hown in 5" Fi gure 3B, which shows a cr s&dgrenal
vi ew of the Io%ﬂggé’g tion of the hub assenbly 16, the outer(}%g’r{?pherflmwa
of t he annul ar groove 18 undercuts a portign of -the bottom surface 17
of the hub assenbly to forman annular lip~1 $ = around the outer peri phery

of the groove118 In the ﬂes%glﬁg ggpegigggco@ﬁﬁ jl ar groove is

approximately 2.2 mm w . appr.oxi nmat eep however, the
anrul ar groove is by > Hearehapadt §E°¥%g%l}ﬂ‘?fi’d-}“hen5| ons. Also, in the
present enBodi nent, the sudstastdably ¢plindfivalehulniasksembly sorekhich

the storage medium is mounted, said hub assembly having an

annular .groove formed in a bottom surface thereof, the outer
periphery of said annular groove undercutting a portion of
the bottom surface of said hub assembly to form an annular
lip around the outer periphery of the groove; and

o © 3 06 1w

an outer casing that houses the storage medium and
10 hub assembly, said outer casing having an opening in a bottom
surface thereof to provide access to the hub assembly.

1 12. The disk cartridge of claim 11 wherein said
2 annular groove is about 2.2 millimeters wide and about 1.1
millimeters deep.

1 13. The disk cartridge of claim 11 wherein said
bottom surface of said hub assembly is formed of a metal.

1 14. The disk cartridge of claim 11 wherein said
2 disk-shaped storage medium comprises a rigid magnetic storage
medium.

1 15. The disk cartridge of claim 11 wherein said
2 disk-shaped storage medium comprises an optical storage
medium.

1l 16. ' The disk cartridge of claim 11 wherein said
2 disk-shaped storage medium comprises a flexible magnetic
storage medium.

1 17. The disk cartridge of claim 11 wherein said
outer casing is formed of a plastic material.

\
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however, ot her suitabl e enpl oyed. The 15 purpose and
function of the annul a mi)mmaguﬂlmmﬂescri bed herei nafter.

Figure 4 shows a data s orage. dewi se, *or disk drive 20, in accordance
with the present invention. An outer housi ng (not shown) of the disk

drive 20 has b ggﬁﬁg%ved to 20 reveal the internal conponent $cqfusbéifsred Sk |
drive 20.. Nbst%%$ e conponents arée nounted on an internal h353|s 21.

A front panel 24 of the disk drive has an_el ongate, horizontal
openi ng 20 through which the disk cartr| dgé 18 5f Fi gures 1-3 can be

inserted. An gject button 0826 |As %geﬁ{?ggrt?ﬁ%fgoég(!:g%t%@g? é‘évﬁ_gé of

automatically eJectlng a “di'sk ca rom
enbodi ment shdwkhe Hore Hhagy F?Eeéﬁeﬁsa renQaR kR didk sartridger of2idto t he
housi ng of a gorgpirile motwxt easmpﬁﬂebngs a per sonal conput er. However, the

the front pandi 24 1s i omy pRaieay, B3ad BAPHS Ref Uplt) porkiSht tgby. %0
chassis 21 ar& forowigies anmramcaltﬂ@ﬁ'gm fengngaging eabprttant surrge el de
enpl oyed. 6 hub ass¥hiA&t bE Pheaf&hsvabldi dib¥ Wa¥tridgk;Ohnd radi al
7 a latch member movably mounted on the cylindrical
8 body, said latch member moving substantially radially
9 outwardly of said cylindrical body upon rotation of said
10 spindle motor to engage the hub assembly of the disk
11 cartridge and to prevent separation of the hub assembly from
the spindle motor.

19. The spindle motor of claim 18 whereinlsaid
latch member is movably mounted on the upper portion of said
cylindrical body via a flexure, and wherein upon rotation of
said spindle motor, centrifugal forces act upon said latch

mod W

membex, causing said latch member to move on said flexure
substantially radially outwardly of said cylindrical body.

20. The spindle motor of claim 18 wherein said
latch member has a projection extending above an upper
surface of said cylindrical body, the projection having a
hook-shaped cross-section that engages an undercut groove in
a bottom surface of the hub assembly of said disk cartridge

o nm b W N

when said latch member moves radially outwardly upon rotation
of said spindle motor.

1 21. The spindle motor of claim 18 wherein said

\\]

latch member moves in a recess formed in the upper portion of
said cylindrical body. :

22. The spindle motor of claim 21 wherein an. outer
edge of said recess forms an undercut with the upper portion
of said cylindrical body, and wherein said latch member has a
projection formed on its outer edge that engages said

[ STV N B
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armvoice coil actuator, is pivotally nounted to the drive 35 chassis 21 at
38. The actuator arm 32 ha !ﬂ' suspension arns 34 at its
distal end that each carryH mmﬂ”m ﬂyjhead 36 for recording and
reading information to WO 96/ 396

PCT/ US96/ 08769 -7- and fr gﬁ@@ﬁ&ive
surfaces of thev§1%¢%ﬁ@ medi a 15a, 15b of ~the cartridge 10.p§pﬁea

| oadi ng mechani sm 35 faC|I|tates | oadi ng of the nmagnetic heads onto the
di sk surfaces. .- 16 -

5 undercut when said latch member moves radially outwardly of
said cylindrical body.

1 23. The spindle motor of claim 18 wherein a
2 plurality of latch members are movably mounted on said
cylindrical body.

1 24. The spindle motor of claim 23 wherein each of

said plurality of latch members is movably mounted on the

3 upper portion of said cylindrical body via a respective
flexure.

N

1 25. The spindle motor of claim 24 wherein said

2 respective flexures are integrally formed with a thin

3 circular base that is mounted in an annular recess in the
upper portion of said cylindrical body.

1 26. The spindle motor of claim 23 wherein said
plurality of latch members comprises three latch members.

1 27. The spindle motor of claim 26 wherein said
three latch members are spaced substantially evenly about the

[N

circumference of the upper portion of said cylindrical body.

28. A data storage device cowprising:

a housing having an opening for receiving a
removable disk cartridge that has a hub assembly to which at
least one disk-shaped storage medium is mounted; and

a spindle motor comprising:

a cylindrical.body having an upper portion that
provides a critical datum for engaging a bottom surface of
the hub assembly of the disk cartridge; and

a latch member movably mounted on the cylindrical
body, said latch member moving substantially radially
outwardly of said cylindrical body upon rotation of said
spindle motor to engage the hub assembly of the disk

W o J 0 ! d WNR
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A spindl e notor assenbl

5 invention is nounted on the

under si de of the chassis : pt.or. ri ng nmechani sm (not shown)
transl ates the spindle no ”ul%mm 10 vertically through an opening
23 in the drive chassi s+ 21¢ M engage the bottom surface of the

hub assenbly“é, he di sk cartriége once the cartridge 10pcRuddsns7es
inserted in the di rive 20. Vertical translation of the spi ndl e not or
110 via the motor ring mechanismis described n detail in co-pending,
conmonly assigned, U S. patent = applicationt®erial No. 08/438,255, filed

May 10, 1995, centitled "Di_sk Dri Havi Aut ' | ndl
Loadi ng Mechah®sertiiogr pRd; HBOP%%?%R%\CQ%?&%%%EE%b%eﬁ nasse? }??1.105“‘

entirety. the spilhdjer mobors a perspective view of the spindle notor
assenbly 110 of Figure 4 in accordance with a preferred enbodi ment of

the present invention. As shown, the spindle 20, notor semhl y_conprisges an
outer housing 312 that hoffes Fhe @Fée???@ﬁ%tq%%lqafﬁ(ﬁﬁla&% zgo%e’ﬁhx.‘ An

upper surface 22%aid Qfatichemepbepdiscabvabidy nichwhyedoond eheauppet | patt dbn (of
for - engaging thg PAUAHIRSYLLICER] +1E U ATV hal GnekeifiCupon
4 rotation of said spindle motor, centrifugal forces act upon
5 said latch member causing said latch member to move on said
6 flexure substantially radially outwardly of said cylindrical
body.

30. The data storage device of claim 28 wherein
said latch member has a projection extending above an upper
surface of said cylindrical body, the projection having a
hook-shaped cross-section that engages an undercut groove in
a bottom surface of the hub assembly of said disk cartridge

A U W N

when said latch member moves radially outwardly upon rotation
of said spindle motor.

31. The data storage device of claim 28 wherein
said latch member moves in a recess formed in the upper

VI

portion of said cylindrical body.

32. The data storage device of claim 31 wherein an
outer edge of said recess forms an undercut with the upper
portion of said cylindrical body, and wherein said latch
member has a projection formed on its outer edge that engages
said undercut when said latch member moves radially outwardly
of said cylindrical body.

i bk W N

=

33. The data storage device of claim 28 wherein a
. 2 plurality of latch members are movably mounted on said
cylindrical body.

1 34. The data storage device of claim 33 wherein
2 each of said plurality of latch members is movably mounted on

\
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di sk cartridge of Figures 1-3. A center spindle 115 on the 25 cylindrical
body 114 is adapted to engage the central aperture of the hub assenbly
16 of Figures 3A and 3B. P d to the spindle notor assenbly
10" tnrovgn-a trex - oi vl WNHITAIINE *°accoing's  theoresen

I nvention, a plvgég ' Jes of 30 | & ch nenbers 120a-c are novabl y peemwsbses7en

t he upper porti of the cylindrical body 114. Specifically, each latch

menber 120a-c is mounted at the end of a respectlve fl exure 122a-c.
As :t he cyllndrlcal body 114 of the spindle” nbPor assenbly 110 rot at es,

menbers Lo mde G et pResien, F fedF PGS TR Tohegi R

radi al | y out war dilexyfre.he cylindrical body 114. In the present
enbodi nent, three |atch

1 35. The data storage device of claim 34 wherein

2 said respective flexures are integrally formed with a thin

3 circular base that is mounted in an annular recess in the
upper portion of said cylindrical body.

1 36. The data storage device of claim 33 wherein

2 said plurality of latch members comprises three latch
members.

1 : 37. The data storage device of claim 36 wherein

2 said three latch members are spaced substantially evenly
3 about the circumference of the upper portion of said
cylindrical body. '
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WD 96/ 39694 PCT/ US96/ 08760 menber s
120a-c are novably nounted on the cylindrical body 114, and the three

| at ch menbers 120a-c are spaced evenly about the circunference of the
cylindrical body 114. As best shown in Figure 6, each of the
latch 5 rrenber‘g J’z’%%gﬁ has a projection 130a-c that extends aReViobbsdeo
upper surface 1 g of the cylindrical body 114. Each of the proj ections
130a-c has a hook-shaped cross-section adapted to- engage the annular lip
| 8b: of the undercut gifoove 18 forned 'p/ he bottom surface of the hub

assenbly 16 of the disk 10 cartridge 10 of.Fi gures 1-3. Fi gure
7 is an expl oded view of the spindle notor assenbly 110 of Figure 5
show ng further details of the construction of the assenbly 110 in

accordance with the.

»
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preferred enbodi nent. The flexures 122a-c are integrally 15 fornmed froma

single netallic sheet, and the |atch nenbers 120a-c are then attached to
the respective flexures 122a-c as descri bed hereinafter. The flexure and
| at ch menber assenbly 118 is then nounted in a recess 116 fornmed in the
upper porthﬂog%8 gy cylindrical body - 114. A substantial |y peirAsseos?dd
retaini ng nmenber secures the flexure and | atch nenber assenbly 118

within the recess 116. Preferably, the cylindrical body 114, the flexure
and | atch nenber assenbly 118, and thgzpq%aining menber 119 are al

formed of netal, such as steel. Howev ny other suitable material may
be 25 enpl oyed. Figure 8 is an enlarged view of the flexure and
| at-ch menber assenbly 118. As shown, each of the latch ~ nenbers 120a-c is
mounted to the distal end of a respective fl exure 122a-c by bending the
di stal end 124a-c of. the 30 flexure at approximately a right angle and

I nserting the bent end of the flexure into a narrow slit 12la-c in the

| at ch menber. Adhesive can be used to secure the ends of the

flexeres within the slits. The proximal end 126a-c of each

/-10

O) )
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flexure is integrally formed with a circular base portion 127 35 of the

assenbly 118." In the present enbodi nent, the circular base portion 127
and respective flexures 122a-c are stanped froma single sheet of netal,-
such as, for exanple, stainless WO 96/ 39694 _
PCT/ US96/ 08769 wq 9639694 _ -9- st eel PCEUSPENSI69
t hi ckness of approxinmately 0.125 mm  However, other suitable materials
can be enpl oyed. After stanping, the portions of the assenbly

' 3/9

15b

FIG. 3A

18b 17
18a 18a

FIG. 3B

17 LA _ Yl /
_ )k18 \ 18"') ( 18b

SUBSTITUTE SHEET (RULE 26)



defining the flexures 122a-c are bent upwards (as best shown 5 in Fig. 7)

at right angles to the base portion 127 to inpart radi al novenent to

di stal ends 124a-c of each flexure. As the cylindrical body 114 of the .
spi ndl e notor assenbly 110 begins to rotate, centrifugal forces will act
on each | atch 120a-c causing the latch nenbers to "B
substantially f8°?§§¥§ |y outwardly on their respective flexuresn¥?§%f%gin
t he directions indicated by the arrows in Figure 8.

Qperation of the hub locking nechani sm of -the present invention will now
be described with reference to Figure4 A911. Figure 9 is a top view of
the spindle notor 15 assenbly 110 of Figure 5. Figure 10 is a

cross-secti onal view of the spindle notor assenbly 110 taken along line
10-10 of Figure 9. As Figure 10 further illustrates, when the disk
cartridge 10 of Figures 1-3 is inserted in the disk drive 20, t he hub
assenbly 16 of the cartridge 10 engages the upper 20 portion of the spindle
not or assenbly 110. In particular, the bottom surface 17 of the hub
assenbly 16 rests on the upper surface 128 of the cylindrical body 114
and on the upper surface of the retaining nmenber 119. The upper surface

o
o™~
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128 and retaining nenber 119 provide critical
assenbly 16 precisely within the disk drive.

t he spindle notor assenbly 110

datunms to 25 position the hub
The center spindle 115 of -

extends through a central aperture in the.

hub assenbly 16.

The annul ar groove 18 on the bottom surface of the disk
ives the respective projections 130a-C girnids&osibd
l'at ch nmenbers

hub assenbl

| at ch nenbers %gé@a&ﬁ& |gure 10 shows the position of the
120a-c when the spindle notor is at rest.

11,- and in accordance with the pr esent

begins to spin-up to its full operatlﬁé/gg

centrifugal forces 35 act on the |latch nenber

Referring to Figure
ention, as the spindle notor
eed (e.g., 5400 rpm,

s 120a-c causing themto nove

radially outwardly on their respective flexures 122a-c until the latch
proj ections 130a-c engage the annular |ip 18b of the groove
: 115 119 1200
120c 1300
130c
128
122¢ o 12%g 114
132
112
130b 120b
130c  490c  120p 130b 128
112 g//-'lzs / 114
oA | = 'll{ig:i
L | l

132

FIG. 6
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10- 18. Once engaged, the latch nenbers 120a-c prevent the hub
assenbly 16 from separating fromthe cylindrical body 114 of t he spindle
mot or assenbly 110 during rotation. The | atch nenbers 120a-c
nove in the reges 5 fornmed in the upper portion of the cybimeic '
body 114. The %%{#ég peri phery of the recess 116 forns an aﬁ%’ﬂ!ﬂ%ﬁlﬂ%&
under cut 136 with the upper surface 128 of the cylindrical body 114.
As further illustrated in Figure 11, a |l gferal projection 134 on the
| ower outer edge of each latch menber 12 engages 10 the annul ar
undercut 136 when the | atch nenbers 120a-c nobve radially outwardly to
their | atched positions. This prevents the latch nenbers 120a-c from
lifting away from the upper portion of the cylindrical body 114 while
t he spindl e notor

| | FIG. 7
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~is rotating. 15 VWhen it is tinme to eject the disk cartridge 10,

t he spindl e notor assenbly 110 is brought back to rest. As the
spindle notor 110 assenbly spins down, the radial forces on the latch
menbers 120a-c will dissipate, allowng the latch menbers 120a-c to
spring back to_th ition shown in Figure 20 10. The spi ndl
assenbly 16 carW?ﬁ@g%e di sengaged fromthe hub assenbly. Peiftistivsres
As the foregoing illustrates, the present inventi-on is directed to a
mechani sm for | ocking the hub of a renovable  disk cartridge to the
spindle notor of a disk drive upon 25 spVb/gp of the notor to prevent
separation of the hub and spi ndl e notor during high speed rotation. It
i s -under st ood t hat changes may be made to the enbodi nent descri bed above
wi t hout departing fromthe broad inventive concepts thereof. For
exanpl e, al though three latch nenbers 120a-c are enployed 30 in the
preferred enbodi nent, other enbodi nents may enpl oy one, two or nore than
three | atch nenbers. Additionally, while flexures 122a-c are enployed in
the preferred enbodi nent to inpart radial novenent to the | atch nenbers

1200

1260

118

120c "
"Iii

126c

126b

120b

FIG. 8
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120a-c,
enpl oyed. Al so,
the present invention are preferably
materials, such as plastic,

PCT/ US96/ 08769 wo 967396

Accordingly,
enbodi nents di scl osed, but is

9 . . .
t he pr eseﬁt I nvention Is not

ot her neans for novably nounting the latch nenbers 35 may be
whi | e the conponents of the hub

| ocki ng mechani sm of
ot her suitable

9%%

formed of netal,
WO 96/ 39694

- 11 - can b

limted to the par
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I ntended to cover all nodifications that are within the spirit and scope
of the invention as defined by the appended 5 cl ai ns.

- 12 - WHAT | S CLAIMED | S: 1 1. A data storage system

conprising: 2 a disk cartridge conprising a disk-shaped storage
3 nmedium and a vsvgbstag}i ally cylindrical hub assenbly on which

PCT/US96/08769
9/9
[ 8
1 18a
130b
114
115 &z
36 112
116
M 136
134
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én-m:&;tomdi—ﬂm;—s_mugj_f? sai df hub aﬁsenb;rm;mawpﬁw&;if%&%&ﬁtl69’
of said co Hﬂﬂ(ﬂ%ﬁ”ﬁﬂﬁ‘ﬂ?oosg S$ruﬁ3§rtcuf{ ?ﬁg a por[lrmaa pzzp'wuymg?

surface’ of mbly to forman annulR&€tip around the outer

per phery of 9 the groove and 10 - 12 -a data storage device
conprising a housing having 11 an opening for receiving said disk
cartridge, wHATE ISPICLATIMEDL2SEDtOr conprising: 13 a

cylindrical body having an upper portion 14 that provides a critical datum
. for engaging the bottom 15 surface of the hub assenbly of said disk
cartridget and 16 1. A data stgrpgecEYREABeroMPYEBLRIRDUNted on the 17

Ut var dl yEof s d ayl] e erERE e e e a”“@’ié*ha‘*&”é@"’ﬁ? e

i sal.d spin r
to engage® t ey ARfods s’a‘ﬁﬁﬁ?ﬁ“é?ﬁﬁvﬁy% g" ?%3‘% y rbf”'lf’h‘f:}g‘)d|Osk
cartri dges anthet @tpragenmediumepar aduntedf sammmw fhawnr_tgma spi ndl e
Mtor.  I5 continuofs anhlfal?gBoste’ YEmSY SIS Wotldh Bur#hIE &kkreot,

6 the outer periphery of said continuous annular groove

7 undercutting a portion of the bottom surface of said hub
8 assembly to form an annular lip around the outer periphery of
9 the groove; and _ _
10 a data storage device comprising a housing having
11 an opening for receiving said disk cartridge, and a spindle
T 12 motor comprising:
. 13 a cylindrical body having an upper portion
14 that provides a critical datum for engaging the bottom
15 surface of the hub assembly of said disk cértridge; and
16 . a latch member movably mounted'on the
17 cylindrical body, said latch member moving substantially
18 radially outwardly of said cylindrical body upon rotation of
19 said spindle motor to engage the continuous annular groove of
20- the hub assembly of the disk cartridge and to prevent
- 21 separation of the hub assembly from the spindle motor.

2. The data storage system of claim 1 wherein
said latch member is movably mounted on the upper'portion of
said cylindrical body via a flexure, and wherein upon
rotation of said spindle motor, centrifugal forces act upon
said latch member causing said latch member to move on said
flexure substantially radially outwardly of said cylindrical
body.

S ook W N

3. The data storage system of claim 1 wherein
said latch member has a projection extending above an upper
surface of said cylindrical body, the projection having a
hook-shaped cross-section that engages the annular lip of the
groove formed in the bottom surface of the hub assembly of

eenRe{‘lwed | THIS SHEET HAS BEEN
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2 saidlatch rremnt ed ofpidR mpp'ep‘aﬁﬁms 9 0 8 769 '
cyhindri cal bodgm, ”ixure and wherein upon 4 rot az! Sgal sJUNdW
‘”m u
[

nmotor, centrifu ﬂ@!ﬂﬂv n 5 said | atch nmenber sing said | at.ch.
menber to nove of sa fsubstantba’(ﬂ'-y radially outwardl'y of said

cylindrical 7 body. 1 The gata storage systemof claiml
wherein 2 said latch menber has a proj ection extendi ng above an upper 3
surface of said cylindrical di@lky,ca&l&Qlﬂg@j eeinpeiishaging a 4 hook- shaped

cross: seckion that engegies (e R ukalablPodhsblly © oroove formed n the
REPLACENMENT SHEET a substantially cylindrical hub assembly on which

4 the storage medium is mounted, said hub assembly having a
continuous annular groove formed in a bottom surface thereof,
the outer periphery of said continuous annular groove
undercutting a portion of the bottom surface of said hub
assembly to form an annular lip around the outer'periphery of

W o 3 6 »n

the groove; and

10 an outer casing that houses the storage medium and
11 hub assembly, said outer casing having an opening in a bottom
12 surface thereof to provide access to the hub assembly.

N 1 ' 12. The disk cartridge of claim 11 wherein said
e 2 continuous annular groove is about 2.2 millimeters wide and
3 about 1.1 millimeters deep.
1 '~ 13. The disk cartridge of claim 11 wherein said
2 bottom surface of said hub assembly is formed of a metal.
1 14. The disk cartridge of claim 11 wherein said
2 disk-shaped storage medium comprises a rigid magnetic storage
3 medium. '
o~ 1 15. The disk éartridge of claim 11 wherein said

2 disk-shaped storage medium comprises an optical storage
3 medium.

1 16. The disk cartridge of claim 11 wherein said
2 disk-shaped storage medium comprises a flexible magnetic
3 storage medium.

1 17. The disk cartridge of claim 11 wherein said
2 outer casing is formed of a plastic material.
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> Fd_dmw when the Haich m%sracm%%é? 6/ 08 769
outwardl y on rotation of sald spindle notor : eZiath ‘97
St or age sys Hm:,m”‘m#“merel n 2 said | atch nenber noves in a recess
formed int n of said cydtedrical body. 1 5. The
dat a storage systén18f tlaf m4 wherein_apg2_outer edge of said recess forms
an undercut with the upper 3 portion of said cylindrical body, and wherein

said latgh 4 nmenber hegs aApégiﬁaiéqnbé@frwrw ddta @tHagrd@viltl ofgages

CS:ylslalngr:J derﬁlﬂ When S drégéicvesrrenbremova e.LS rda%lkalcla¥'t%lih\a%r,dl % d of said

3 splndle motor comprising:
a cylindrical body having an upper portion that

provides a critical datum for engaging a bottom surface of a
hub assembly of the removable disk cartridge; and

' a latch member movably mounted on the cylindrical
body via a flexure, said latch member moving on said flexure
substantially radially outwardly of said cylindrical body, as
10 said flexure bends outwardly upon rotation of said spindle
11 motor to engage the hub assembly of the disk cartridge and to
12 prevent separation of the hub assembly from the spindle

RLC- I IR Y ST TN

13 motor.

Q . ~ 19. [CANCELLED]

20. The spindle motor of claim 18 wherein said
latch member has a projection extending above an upper
surface of said cylindrical body, the projection having a
hook-shaped cross-section that engages an undercut groove in
a bottom surface of the hub assembly of said disk cartridge
when said latch member moves radially outwardly upon rotation

U ST T R SR

of said spindle motor.

21. The spindle motor of claim 18 wherein said
latch member moves in a recess formed in the upper portion of

[ VI

said cylindrical body.

22. The spindle motor of claim 21 wherein an outer
edge of said recess forms an undercut with the upper portion
of said cylindrical body, and wherein said latch member has a
projection formed on its outer edge that engages said

B W N
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1. | K 6 The data storage Sygien g{e ﬁémacamemﬁgq.réu§ 9Lﬁ¥9JUﬁ

Iatch nmenbers are novably nounted. on sal cylindrica

7. The d Jﬂmﬂm of claim6 wherein 2 each of sal d pl uraI ity of
| atch nmenb ﬂu,llﬁﬂm?nt ed onPatgthe upper portion of said cylindrical
body via a resgectiv8 Sflexure. 1 - 16 -8. The data storage system of

claim?7 wherein 2 said respective flexures are integrally formed with a
thin 3 ci scu.{rﬁ&eﬂi:aﬂﬁvi}fm Saimulﬁwdmbﬁlbéﬂ ABREbaradES8EDY bultwdrdly UpPer

porti-on o i,ndyj.cal %’ 9. The data storage system
of claim erelér?]f‘n?al c‘i:aa‘l dJ I'ty of latch nenbers conprises three | atch
menbers. 10. The data storage systenlof claim9 wherein

1 23. The spindle motor of claim 18 wherein a

2 plurality of latch members are movably mounted on said
3 cylindrical body.

24. The spindle motor of claim 23 wherein each of
said plurality of latch members is movably mounted on the
upper portion of said cylindrical body via a respective

[ I LR

flexure.

25. The spindle motor of claim 24 wherein said
respective flexures are integrally formed with a thin -
circular base that is mounted in an annular recess in the
upper portion of said cylindrical body.

CoJ TSI S R

26. The spindle motor of claim 23 wherein said
2 plurality of latch members comprises three latch members.

1 . 27. The spindle motor of claim 26 wherein said
2. three latch members are spaced substantially evenly about the

W

circumference of the upper portion of said cylindrical body.

28. A data storage device comprising:

a housing having an opening for rece1v1ng a
removable disk cartridge that has a hub assembly to which at
least one disk-shaped storage medium is mounted; and

a spindle motor comprising:

a cylindrical bedy having an upper portion that
provides a critical datum for engaging a bottom surface of
the hub assembly of the disk cartridge; and

a latch member movably mounted on the cylindrical

W 0 NN 6 b WD R

i
o

body via a flexure, said latch menber moving on said flexure

[
Py

substantially radially outwardly of said cylindrical body, as
said flexure bends outwardly upon rotation of said spindle
motor to engage the hub assembly of the disk cartridge and to

B
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11. Adis ﬂ mm mg ooperation with a data storage| SSQJNAUNa'g’
nc |mg

storage d *a housi nfDdtevi ng an opening for receiving said

di sk cartrldge and a spindle motor, thg.spindle notor conprising a
cyllpdrlcal body and a latch nenber; the cylindrical body having an ‘upper
porti O“WDVS%FQGQ& dgSpar&ef s $Prth@r!ﬁﬁ9|dmse%ﬁ:llq( dirdn e lgpdale he |atch

menber nount ed on the cyllndrlca
15 motor.

29. [CANCELLED]

30. The data storage device of claim 28 wherein
said latch member has a projection extending above an upper
surface of said cylindrical body, the projection having a
hook-shaped cross-section that engages an undercut groove in
a bottom surface of the hub assembly of said disk cartridge
when said latch member moves radially outwardly upon rotation

'~ o U W N

of said spindle motor.

31. The data storage device of claim 28 wherein

[ S I

said latch member moves in a recess formed in the upper
portion of said cylindrical body.

32. The data storage device of claim 31 wherein an
outer edge of said recess forms an undercut with the upper
portion of said cylindrical body, and wherein said latch
member has a projection formed on its outer edge that engages
said undercut when said latch member moves radially outwardly

O
a U b W N

of said cylindrical body.

33. The data storage device of claim 28 wherein a
2 plurality of latch members are movably mounted on said
3 cylindrical body.

1 34. The data storage device of claim 33 wherein
2 each of said plurality of latch members is movably mounted on

This Sheet Has Been Rer
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body, - sai d di sk cartridge conprisin a di sk-sha m‘ﬁﬂg @Br‘r? 69

a substantially cylindricak hub ass%'rmﬁ 35 the wnlaclemelmbsbe '
nount ed; a conti'nuous annulrar groove forned in a b(‘ iJHN 97
said hub assenbly, the outer peri p‘ﬁté of said continuous u ar gr oove
undercutting a portion of the botT Urface of said hub assenbly to form
an annul ar |lip around the outer periphe g)f t he groove, and an

out er casing that houses the storage ne m and hub assenbly; said outer
casi ng having an opening in a bottom surface thereof to provide access to
the hub assenbly said | at chnenbernovi ng substantially radially outwardly
ofsaid cylindrical body upon rotation of said spindle notor to engage said
continuous annul ar groove of. said hub assenbly to prevent separation of
said hub assenbly from said spindle notor. ) _ 12.. The disk

cartridge of claim 1l wherein said
/-10
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coht i nious™annular groove is about 2.2 nillineters wide and a u70 17? -~

mllinmeters The di sk cartridge of clai 11 ein
sail 0ot o (NI Mo "assens y s Formaer 2 e

14. -The di sk cartti dde df *tlai m 11 wherein lsb$’fdiu@$§he§haﬁe|ae§?'@P§ljégr%l um
conprises a rigid magnetic storage nmedi um 15. The di sk

cartridge of claim 1l wherein said disk- ngpqﬂ st orage nedi um conpri ses an
optical storage nedi um

WHAT IS CLAIMED IS:

1. A data storage system comprising
: a disk cartridge comprising a disk-shaped storage

medium and a substantially cylindrical hub assembly on which
the storage medium is mounted, said hub assembly having a
continuous annular groove formed in a bottom surface chereof,
the outer periphery of said continuocus annular groove
‘undercutting a portion of the bottom surface of said hub
assembly to form an annular lip around the oucter ;er;pne*yfo-
the groove; and : o F

a data storage device comprising a housing havihg ;
an opening for receiving said disk cartridge, and a spindle
motor comprising: '
, a cylindiical body having an upper portion
that provides a critical datum for engaging the bottom
surface of the hub assembly of said disk cartrldge, and

a latch member movably mounted on the

cylindrical body, said latch member moving substantially
radially outwardly of said cylindrical body upon rotation of
said spindle motor to engage the continuous annular groovo of
the hub assembly of the disk cartridge and to prevent '
separation of the hub ass;mbly from the spindle motor.

W 0 3 O N W
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2., The data storage system of claim 1 wherein
said latch member is movably mounted on the upper portion of
said cyiindrical body via a flexure, and wherein upon _
rotation of said spindle motor, centrifugal forces act upon
said latch member causing said latch member to move on said
flexure substantially rﬁdially outwardly of said cylindrical
body.

N0l kW N e

_ - 3. The data storage system of claim 1 wherein
said latch member has a projection extending above an upper
surface of said cylindrical body, the projection having a
hock-shaped cross-section that engages the annular lip of the
groove formed in the bottom surface of the hub’ assembly of
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15 -
di sk- shaped

e disk cartridge of cIa|n111 wherein said

17 The di sitﬁlﬂmﬂ{ﬂ ||]ﬂ]|ﬂ|“@|£ 15" wher ef SubaRIR ARt ¢ L PR Yol A2

a plastic materi al
t hat recelves a renovable dlig cartridge; said disk cartridge

of the type
i ncluding a
assenbly o
a continuo
peri phery of

bottom surface of said hub assenbly to form an annul ar

peri phery gf
not or and

A spindle notor for a data storage devi

di sk-shaped storage nedi um a substantially cylindri cal

h havi
w%%ﬁu %Pﬁg?%gé@ﬂﬁ% JHF] b l‘I:tomsu gt§°bgge?§§$?¥*¥e ng
oyswarddyi BREBEOEAFLIM, qm%aé#eumppng-a portion of t

spi ndl e nR osaddnpatshngember moves in a recess ormed in the upper
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N

portion of said cylindrical body.

S.- The data storage system of claim 4 wherein an
outer edge of said recess forms an undercut with the upper-
portion of said cylindrical body, .and wherein said latch
member has a projection formed on its outer edge that engages
said undexrcut when said latch member moves radially outwardly
of said cylindrical bedy.

§. The data storage system of claim 1 wherein a
plurality of latch members are movably mounted on said
cylindrical body.

7. The data storage system of claim 6 wherein
each of said plurality of latch members is movably mounted on
the upper portion of said cylindrical body via a respective
flexure.

8. The data storage system of claim 7 wherein
said respective flexures are integrally formed with a thin
circular base that is mounted in an annular recess in the
upper portion of said cylindrical body.

9. The data storage system of claim 6 wherein
said plurality of latch members comprisés three latch
members.

10. The data storage system of claim 9 wherein
said three latch members are spaced substantially evenly
about the circumference of the upper portion of said
cylindrical body.
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l'ip around the outer
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a cylindric bod havi ng an upper portion that provides a critical datum
for engagln t he e of the hub assenbly of the renovabl e disk
cartridge; ch nenber novably nmounted on the cylindrical
body via a f H”m ,”“”MEQ ch menber noviPupsitutaisheet elUPecember él?&asal ly
radial |y outwardfy o | ndrical body, as said flexure bends

outwardly upon rotation of the spindle notor to-engage the continuous
annul ar groove of the hub assenbly of tj |sk cartridge and to prevent

separation of the om t he s‘%

The spindl e notor gf él@%ﬁ%&%g ﬁ‘gﬁeﬁi‘?{@sﬂ‘ﬁ%&a%‘&f@ct i on
ext endi ng abmﬂemml@mmthmMOMrmm&}ddlshearptdap,ect i on
having a hoolgng gt ﬁﬁqpﬁxﬂlb Bk coR) ﬂi&oé)lé%’c in a

a%
bottom surface of the hub,as of sald dIS tridge | at ch
member mvesmaﬂ‘? ﬁf‘%ﬁ‘fﬂw %‘B’H’G 'é?‘d‘“?gﬁ (g‘l"
20. The spi raﬂgaglng)mddmkcuhadge;thelaﬁiBnanhersm lyanmmmmﬁecy:hmkEall na
recess formed,ggp m&o&%dfé)éotniﬂ?ﬂmgf said cylindrical body.

a disk-shaped storage medium;

a substannally cylindrical hub assembly on which the storage medium is
mounted;

a continuous annular groove formed in a bottom surface of said hub assembly,
the outer periphery of said continuous annular groove undercutting a portion of the
bottom surface of said hub assembly to form an annular lip around the outer periphery
of the groove; and |

an outer casing that houses the storage medium and hub assembly; said outer
casing having an opening in a bottom surface thereof to provide access to the hub
assembly said latch member moving substantially radially outwardly of said cylindrical
body upon rotation of said spindle motor to engage said continuous annular groove of
said hub assembly to prevent separation of said hub assembly from said spindle motor.

12.. The disk carﬁridge of claim 11 wherein said
continuous annular groove 1.s about 2.2 millimeters wide and
about 1.1 millimeters deep

- 13. The disk cartridge of claim 11 wherein said
bottom surface of said hub assembly is formed of a metal.

'14. The disk cartridge of claim 11 wherein said
disk-shaped storage medium comprises a rigid magnetic storage
- medium. )

1s. The disk cartridge of claim 11 wherein said
digk-shaped storage medium comprises an optical storage
medium.
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provides a criti gagi ng a bSubsfituie mbesd |y
of the renovabl e d|§k eca a recess forned in the upper
portion of said cylindrical body, and a Ia%gh menber, said | atch nmenber
bei ng novably nounted on said cylindrical dy, said latch nenber noving
substantially radially outwardly of said cylindrical body, upon rotaion of
said spindl e notor to Ehgadehe iiskocarsrbdge of shainidowhegrinnsapdh

assenbly of disk-shaped storage medium comprises a flexible magnetic
storage medium.

21. A Spindle for a data storage device of the type that recei ves a -

renovabl e di SKMN e notor conprisi ng

cylindri cal bodyZ/ aid c drical body havin u B port [ o hat
{”Z aet -t Dace

i 17. The disk cartridge of claim 11 wherein said
outer casing is formed of a plastic material.

18. A spindle motor for a data storage device of the type that receives a
removable disk cartridge; said disk cartridge including a disk-shaped storage medium
and a substantially cylindrical hub assembly on which the storage medium is mounted,
said hub assembly having a continuous annular groove formed in a bottom surface
thereof, the outer periphery of said continuous annular groove undercutting a portion
of the bottom surface of said hub assembly to form an annular lip around the outer
periphery of the groove; said data storage device comprising said spindle motor and a
housing having an opening for receiving said cartridge, said spindle motor comprising:

a cylindrical body having an upper portion that provides a critical datum for
engaging the bottom surface of the hub assembly of the removable disk cartridge; and

a latch member movably mounted on the cylindrical body via a flexure, said
]ammnmnnhnﬁmndngonsﬁdﬂﬁmnemﬂsﬂn&nbwmﬁ;ﬂycmmmnﬂyofmﬁdcyﬁmmmud
body, as said flexure bends outwardly upon rotation of the spindle motor to engage the
continuous annular groove of the hub assembly of the dlsk cartndge and to prevent
separation of the hub assembly from the spindle motor.

19. The spindle motor of claim 18 wherein said
latch member has a projection extending above an upper
surface of said cylindrical body, the projection having a
hook:shaped cross-section that engages an undercut groove in
a bot:t:o;n surface of the hub assembly of said disk cartridge
when said latch member moves radially outwardly upon rotation
of said spindle motor. '

20. The spindle motor of claim 18 wherein said
latch member moves in a recess formed in the upper portion of
said cylindrical body.
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the di 8k cartridge an outer edge of said recess forming an undercut with
t he upper portionof——sard —cylindrical body, said |atch nenber having a

proj ection forned )6 that engages said cartridge, to vent
separ ation of thel@ﬂ'ﬂaﬂumﬂﬂ!ﬁﬂn& t he S@%gu%gme.t-%ﬁece ber 199%
m

The spindl e notor

I"aL erein a plugal ity of |atch nenbers are

novabl y nounted on said cylindrical body. 23. - The spindl e
motor of claim 22 wherein each of said plurality of |latch nenbers is
novabl y mount ed on2k-hé spipdle moten fosa data starage doyice af theyphthay regeizesa
respective fl gpmgvable disk cartridge, sﬁd%mgﬁgt@%ﬂﬁh@gmt or of claim23 wherein

sai d
t hat

respective flexures are.integrally formed with a thin circul ar base
i n mount ed inaﬁﬁ"’g‘ﬂﬁﬂlbﬁ? ’recess in the upper portion of said

cylindrical body. saidcylindrical bodyhavingaen uppen gostion thabprovitlesd ariticalziatuhfor ei n

sai d

engaging a bottom surface of a hub assembly of the removable disk cartridge;

a recess formed in the upper portion of said cylindrical body, and a latch
member, said latch member being movably mounted on said cylindrical body, said latch
member moving substantially radially outwardly of said cylindrical body, upon rotation
of said spindle motor to engage the continuous annular groove of the hub assembly of
the disk cartridge an outer edge of said recess forming an undercut with the upper
portion of said cylindrical body, said latch member having a projection formed on its
outer edge that engages said cartridge to prevent separation of the hub assembly from
the spindle motor. '

22. The spindle motor of claim 18 wherein a
- plurality of latch members are movably mop,nt:ed on said
cylindrical body_. '

23. The spindle motor of claim 22. wherein each of
said plurality of latch members is movably mounted on the
uppér portion of said cylindrical body via a respective
flexure.

24. The spindle motor of claim 23 wherein said
respective flexures are integrally formed with a thj.n
circular base that is mounted in an annular recess in the
upper portion of said cylindrical body. '

~ 25.. The spindle motor of claim 22 wherein said
plurality of latch members comprises three latch members.

26, The spindle motor of claim 25 wherein said
three latch members are spaced substantially evenly about the
circumference of the upper portion of said cylindrical body.
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pluralifty of latch nenbers conprises three |atch nenbers. 26.
The spindle notor of claim?25 wherein said three |atch nenbers are spaced

sovstnt e TR 78t 2257 P’
27. A data storage devi‘ceof "t he t*ype that receives a disk cartridge

I ncl udi ng a di sk- shaped storage nedi um and7a substantially cylindrical -
hub assenmbly on which the storage nediumis nmounted, said hub assenbly

B K e i
disk- storage medium and a substantially cylindrical hub assembly on which the
storage medium is mounted, said hub assembly having a continuous annular grooi'e
formed in a bottom surface thereof, the outer periphery of said continuous annular
groove undercutting a portion of the bottom surface of said hub assembly to form an
annular lip around the outer periphery of the groove; said data storage device
comprising: ' : _

a housing having an opening for receiving a removable disk cartridge that has

a hub assembly to which at least one disk-Shaped storage medium is mounted; and

a spindle motor comprising: '
acylindrical body having an upper portion that provides a critical datum
for engaging the bottom surface of the hub assembly of the disk cartridge; and -
a latch member movably mounted on the cylindrical body via a flexure,
said latch member moving substantially radially outwardly of said cylindrical body; as
said flexure bends outwardly upon rotation of the spindle motor, to engage the
continuous annular groove the hub assembly of the disk cartridge and to prevent
separation of the hub assembly from the spindle motor.

28. The data storage device of claim 27 wherein
.said latch member has a projection extending above an upper
surface of said cylindrical body, the projection having a-
hook-shaped cross-section that engages an undercut groove in
a bottom surface of the hub asgsembly of said disk cartridge
when said latch member moves radially outwardly upon rotation
of said spindle motor. |

_ 29. The data storage device of claim 27 wherein
said _latch membexr moves in a recess formed in the upper
portion of said cylindrical bedy.

30. The data storage device of claim 27 wherein a
plurality of latch members are movably mounted on said
cylindrical body. '

3l.  The data storage device of claim 30 wherein
each of said plurality of latch members is movably mounted on
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groove ‘undercutti ng a portion of the bottom surface of said hub assenbly to
form an annul al er periphery of the groove; said data

storage device a housi ng havi ng an openi ng for
receiving a renov %I wj H"Mume t hat hGubstitute sheat s InBegemberHi298 at

| east one di sk-sha mis nounted, and a spindle

not or conpri si ng: a cylindrical body havi ng an upper portion
that provides a critical datum for. engagmsg-the bottom surface of the hub
assenbly of the disk cartridge; and a latch nenber novably

mount ed on t h&hey MPREE partbouyoﬂuaatﬁfcrmwicﬂeman aiahanwespectiveng
substanti al | y myastuglel.y outwardly of said cylindrical body, as sai d

fl exure bends outwardly upon rotation of the spindle notor, to engage the
conti nuous annul ar groove the hub assenbly of-the disk cartridge and to
prevent _ separation of32t he'rhebdatcem;agcdnvm:ﬂ rladmr@lowherein

28.  The datass&ar% BLive ?.ieﬁhféinu?i gm e
proj ection exti ﬁgﬂ ve er sur sa]'§a Fhigrl chng Shtﬂﬂt he
proj ection ha® ﬁ@“g h R‘sggﬁ H§a§8§°ﬁﬁ {Raeheyt
groove in a bappem portiom of smmmﬁymau d disk cartridge when
said latch nmenber noves radialty out war dly upon rotation
' 33.. The data storage device of claim 30 wherein
said plurality of latch members compr:.ses three latch
members. '

34. The data storage device of claim 33 wherein
said three latch members are spaced substantially evenly
about the circumference of the upper portion of said
cylindrical body.

35. A data storage device comprising:
a housing having an opening for receiving a removable disk cartridge that has
a hub assembly to which at least one disk-shaped storage medmm is mounted, and
a spindle motor comprising
acylindrical body having an upper portion that provides a critical datum
- for engaging a bottom surface of a hub assembly of the disk cartridge;

' and a latch member, the cylindrical body movably mounted on said
cylindrical body, said latch member moving substantiaily radially outwardly of said
cylindrical body in a recess formed in the upper portion of said cylindrical body upon
rotation of the spindle motor to engage the continuous annular groove of the hub
assembly of the disk cartridge and to prevent separation of the hub assembly from the
spindle motor, an outer edge of said recess forming an undercut with the upper portion
of said cylindrical body, said latch member having a projection formed on its outer edge
that engages said undercut when said latch member moves radially outwardly of said

- cylindrical body.
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of . saizd spindl e notor. 29. The data storage device of claim?27
wherein said | atch nenber noves in a-recess .forned in the upper portion of

said cylindrical body. 30. The data storage device of claim
27 wherein a plurality of latch nenbers are novably nmounted on said
cylindrical body. 31 The dat aSubstingte shastce/ Becemben £998

wherein each of said plurality of latch nenhers is novably nounted on

1

7100

RE?L&SS::.??‘Y?’ SHEET |

F_IG' 2 T;oec 198




- 18 - ‘the upper portion of said cylindrical body via a respective flexure.
32. The data storage device of claim31 wherein said respective flexures
are integrally formed with a thin circular base that is nounted in an
annul ar recess in the upper portion of said cylindrical body.

33. The data storage device of claim30 wheSeibstitatiedsheetr-af iDecentbéral 298
nmenbers conprises three | atch nenbers. // 34. The data storage
device of claim 33 wherein said three | atch ‘menbers ‘are spaced
substantially evenly about the circunference of the upper portion of said
cylindrical body.
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35.iA data’ storage deV| ce conpri sing: /@ housi ng havi ng % forﬁ
receiving a renpvabl e di sk cartrl dge t hat has-a hub assenbl y i

| east one di‘sk-shaped" stbr 2 mediumis nounted, and a Spl ndI
conpri si ng e
provides a critcal
the disk cartri dg@CT

novabl y nmount ed_on v ] ) :
subst ant | aI Qﬁﬁﬂ?ﬁﬂﬁé&ﬂfﬁ ﬁﬂ#u i il -
formed i[GnilsenasipptRateyasifontionf: sai d cll i du)wadnatbudgubncpbnNMIatlon "WO 9639694 |
spi ndl e m)t@ngtg m m cont i nuoupAtannul ar e

of the gisk cartridge and t o prevent kep ‘é)tll" #Mb"ﬁsse%%cfm frorﬁ\i'm'%)
the spinddle notor, an outer edge of said r s for dercut with

the uppg (a1 Jasprnationel Application Nuraher: ndr?@&fsgﬁﬂ’éﬁ%/ggm%ﬁgé#ﬂ’ "having a

proj ecti @) ihinhdiBiid Mihg Dhes: OUt er sadorod dsabospNgages sai d undercut when said

| at ch mzrrber noves radially outwardly of sa?t!!%lmwgw&lmpc?g%
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(54) Title: DISK CARTRIDGE HUB LOCKING MMM
(5T) Abstract
The hub assembly (16) 1
of adisk cartridge (10) has an

annular groove (18) formed

in its bottom surface. The 18b \
outer periphery of the annu- AN
lar groove undercuts the bot- \\\\\\}J/
tom surface of the hub as- f T N \\\\//‘/éz/«‘['{,‘////
sembly to form an annular ‘

lip (18b) around the outer pe- /

a spindle motor (110) with at

least one latch member (120)

the spindie motor enters the

- annular groove on the hub assembly of the disk cartridge when the disk cartridge is inserted into the data storage device. When the spindle

riphery of the groove. A data
storage device designed to
//IJAVIIII /i
... | mounted on the upper por- 116 134
.7 | tion of the motor via a flexure
~+% | motor spins-up to its operating speed, the latch member moves radially outward on its flexure and engages the annular lip in the hub
assembly, thereby preventing separation of the hub assembly from the spindle motor during rotation.

receive the disk cartridge has
(122). The latch member on




