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DrSK CARTRIDGE BUB LOCKING MECBANrSM 

BACKGRomm 
Field of the Invention 

The present invention relates to a mechanism for 
5 locking the hub of a removable disk cartridge to the spindle 

motor of a disk drive upon spin-up of the motor to prevent 
separation of the hub and spindle motor· during high speed 
rotation. 
pescription of the Prior Art 

10 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 

15 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 

20 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 
25 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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through-hole in the hub assembly, and a chucking magnet in 

the spindle and/or hub assembly provides sufficient force to 
keep the hub assembly engaged 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. 

25 

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. 

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 outer periphery of 

the groove. 
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A data storage device designed to receive the disk 

cartridge has a spindle motor that, according to the present 

invention, comprises a freely rotating cylindrical body 

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 exteD:ds 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 member 

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 ~o 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 

~ disengaged from the hub assembly. 

~referably, 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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The foregoing and other objects, features and 

advantages of the invention will become evident hereinafter. 

BRIEF DBSCR.IPTION OF THE PRAWIRGS 

The foregoing summary, as well as the following 

5 detailed description of the preferred embodiment, is better 

understood when read in conjunction with the appended 

drawings. For the purpose of illustrating the invention, 

there is shown in the drawing~ 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 

1.5 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 s is a perspective view of the spindle motor 

assembly of Figure 4 in accordance with a preferred 

25 embodiment of the present invention; 

30 

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 S; 
Figure B 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 S; 
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 
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disk hub of Figures 3A-3B with the spindle motor assembly; 
and 

Figure 11 is the same view as Figure 10 showing the 
engagement of a latch member of the spindie motor assembly 

5 with the undercut groove of the disk hub during rotation of 
the spindle motor. 

DETAILED DESCRiptION OF THE PREFERRED EMBODIMENTS 
Ref erring 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 lOa, 10b, 
respectively. Preferably, the upper and lower shells lOa, 
lOb are formed of a rigid plastic material. In the present 

15 embodiment, the disk cartridge 10 contains two disk-shaped 
storage mediums 15a, lSb {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 
assembly are provided hereinafter. A door 12 on the casing 

20 provides access to the recording disks by the re~d/write 
heads of a disk drive. In the present embodiment, the 
storage media compris~ rigid magnetic media, 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 lOb 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 
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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 steeli 
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 also 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 ~nd that each carry a 
read/write head 36 for recording and reading information to 
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and from respective surfaces of the storage media lSa, 15b of 

the cartridge 10. A head loading mechanism 35 facilitates 

loading of the magnetic heads onto the disk surfaces • 

A spindle motor assembly 110 of the present 

5 invention is mounted on the underside of the chassis 21. A 

motor ring mechanism (not shown) translates the spindle motor 

assembly 110 vertically through an opening 23 in the drive 

chassis 21 in order to engage the bottom surf ace 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 
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members 120a-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 120a-c has a projection 130a-c that extends above the 

upper surface 128 of the cylindrical body 114. Bach 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 
l20a-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 
assembly 118 within the recess 116. Preferably, the 
cylindrical body 114, the flexure ·and latch me~er 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 121a-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 122a-c are stamped 
from a single sheet of metal, such as, for example, stainless 
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steel having a thickness of "approximately 0.125 mm. However, 
other suitable materials can be employed. 

After stamping, the portions of the assembly 
defining the flexures 122a-c are bent upwards {as best shown 

s in Fig. 7) at right angles to the base portion 127 to impart 
radial movement to distal ends 124a-c of each flexure. As 
the cylindrical body 114 of the spindle motor assembly 110 
begins to rotate, centrifugal forces will act on each i·atch 
member 12oa-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 a. 

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 Figure 9. As Figure 10 further illustrates, when the disk 
cartridge 10 of Figur~s 1-3 is inserted in the disk drive 20, 
t~e hub assembly 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 120a-c. Figure 10 shows the position of the 
latch members 120a-c when the spindle motor is at rest. 

Referring to Figure 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 120a-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 
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18. Once engaged, the latch members 120a-c prevent the hub 

assembly 16 from separating from the cylindrical body 114 of 

the spindle motor assembly 110 during rotation. 

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 12oa-c move 

radially outwardly to their latched positions. This prevents 

the latch members 12oa-c from lifting away from the upper 

portion of the cylindrical 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. As the 

spindle motor 110 assembly spins down, the radial forces on 

the latch members 12oa-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 cartridg~ 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 embodim~nt, other embodiments may employ 

one, two or more than three latch members. Additionally, 

while flexures 122a-c are employed in the preferred 

embodiment to· impart radial movement to the latch members 

120a-c, other means for movably mounting 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, 
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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. 
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WHAT IS CLAIMED IS: 

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

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

body. 

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

. -iHIS SHEET HAS BEEN 
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6 said disk cartridge when the iatch member moves radially 
outwardly upon rotation of said spindle motor. 

1 4. The data storage system of claim 1 wherein 
2 said latch member moves in a recess formed in the upper 

portion of said cylindrical body. 

1 s. The data storage system of claim 4 wherein an 

2 outer edge of said recess forms an undercut with the upper 
3 portion of said cylindrical body, and wherein said latch 
4 member has a projection formed on its outer edge that engages 
S said undercut when said latch member moves radially outwardly 

of said cylindrical body. 

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. 

...----· .. 
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l 11.. A disk cartridge comprising: 

2 a disk-shaped storage medium; 

3 a substantially cylindrical hub assembly on which 

4 the storage medium is mounted, said hub assembly having an 

s annular.groove formed in a bottom surface thereof, the outer 

6 periphery of said annular groove undercutting a portion of 

7 the bottom surface of said hub assembly to form an annular 

8 lip around the outer periphery of the groove; and 

9 an outer casing that houses the storage medium and 

10 hub assembly, said outer casing having an opening in a bottom 

surface thereof .to prpvide access to the hub assembly. 

l 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 

l 

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 

2 disk-shaped storage medium comprises a rigid magnetic storage 

medium. 

l 15. The disk cartridge of claim 11 wherein said 

2 disk-shaped storage medium comprises an optical storage 

medium. 

l 16. The disk cartridge of claim 11 wherein said 

2 disk-shaped storage medium conprises a flexible magnetic 

storage medium. 

l 17. The disk cartridge of claim 11 wherein said 

outer casing is formed of a plastic material. 

·THIS SHEET HAS BEEJ" 
. REPLACED 
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1 18. A spindle motor for a data storage device of 

2 the type that receives a removable disk cartridge, said 

3 spindle motor comprising: 

4 a cylindrical body having an upper portion that 

5 provides a critical datum for engaging a bottom surface of a 

6 hub assembly of the removable disk cartridge; and 

7 a latch member movably mounted on the cylindrical 

a 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. 

1 19. The spindle motor of claim 18 wherein said 

2 latch member is movably mounted on the upper portion of said 

3 cylindrical body via a flexure, and wherein upon rotation of 

4 said spindle motor, centrifugal forces act upon said latch 

5 membe~ causing said latch member to move on said flexure 

substantially radially outwardly of said cylindrical body. 

1 20. The spindle motor of claim 18 wherein said 

2 latch member has a projection extending above an upper 

3 surface of said cylindrical body, the projection having a 

4 hook-shaped cross-section that engages an undercut groove in 

5 a bottom surface of the hub assembly of said disk cartridge 

6 when said latch member.moves radially outwardly upon rotation 

of said spindle motor. 

1 21. The spindle motor of claim 18 wherein said 

2 latch member moves in a recess formed in the upper portion of 

said cylindrical body. 

1 22. The spindle motor of claim 21 wherein an. outer 

2 edge of said recess forms an undercut with the upper portion 

3 of said cylindrical body, and wherein said latch member has a 

4 projection formed on its outer edge that engages said 

THIS. SHEET HAS BEEN 
REPLACED 
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5 undercut when said latch merilber 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 

2 said plurality of latch members is movably mounted on the 

3 upper portion of said cylindrical body via a respective 

flexure. 

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 

2 three latch members are spaced substantially evenly about the 

circumference of the upper portion of said cylindrical body. 

1 28 . A data storage device comprising: 

2 a housing having an opening for receiving a 

3 removable disk cartridge that has a hub·assembly to which at 

4 least one disk-shaped storage medium is mounted; and 

5 

6 

a spindle motor comprising: 
a cylindrical body having an upper portion that 

7 provides a critical datum for engaging a bottom surface of 

8 the hub assembly of the disk cartridge; and 

9 a latch member movably mounted on the cylindrical 

10 body, said latch member moving substantially radially 

11 outwardly of said cylindrical body upon rotation of said 

12 spindle motor to engage the hub assembly of the disk 

. THlS SHEEt HAS BEEN 
. . RE~lAC.ED . 
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13 "cartridge and to prevent separation of the hUb assembly from 

the spindle motor. 

1 29. The da,ta storage device of claim 28 wherein 

2 said latch member is movably mounted on the upper portion of 

3 said cylindrical body via a flexure, and wherein upon 

4 rotation of said spindle motor, centrifugal forces act upon 

s said latch member causing said latch member to move on said 

6 flexure substantially radially outwardly of said cylindrical 

body. 

1 30. The data storage device of claim 28 wherein 

2 said latch m~mber has a projection extending above an upper 

3 surface of said cylindrical body, the projection having a 

4 hook-shaped cross-section that engages an undercut groove in 

5 a bottom.surface of the hub assembly of said disk cartridge 

6 when said latch member moves radially outwardly upon rotation 

of said spindle motor. 

1 31. The data storage device of claim 28 wherein 

2 said latch member moves in a recess formed in the upper 

portion of said cylindrical body. 

1 32. The data storage device of claim 31 wherein an 

2 outer edge of said recess forms an undercut with the upper 

3 portion of said cylindrical body, and wherein said latch 

4 member has a projection formed on its outer edge that engages 

5 said undercut when said latch member moves radially outwardly 

of said cylindrical body. 

1 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 sai~ plurality of latch members is movably mounted on 

tHIS &HEET HAS. BEEff 
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3· the upper portion of said cylindrical body via a respective 

flexure. 

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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