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DISK DRIVE HAVING A SEAL TO
ELIMINATE CONTAMINATION

BACKGROUND
Field of the Invention
The present invention relates to disk drives of the type that accept
removable disk cartridges, and more particularly, to a disk drive having a seal that
blocks airflow between the inside and outside of a disk drive.

Related Applications

This application is based on prior provisional application Serial No.
60/003,758, filed September 14, 1995, from which priority of this application is
claimed. This application is related to "Disk Drive Having An Automatic Spindle
Motor Loading Mechanism," Serial No. 08/438,255, filed May 10, 1995, which is
incorporated herein by reference, in its entirety.

Description of the Prior Art
Removable disk cartridges for storing digital electronic information

typically comprise an outer casing or shell that houses a rotatable recording medium, or

comprises upper and lower halves that are joined together to house the dlsk The dlsk |

is mounted -on-a hub that rotates freely within the cartridge. ‘When the cartridge is ... ...wors -

inserted into a disk drive, a motor-driven spindle in the drive must engage the hub in
order to rotate the disk(s) within the cartridge.
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typically conprise _an outer casing or shell that houses a rotatable

recor di ng medWishandntegral head loading ramp, air filter and removable cartridge door safety stop.
5 Air filters for reducing contamination in disk drives are known.

The disk drive shown and described in the related application has an
opening in the drive which cannot be blocked with air filters of this type. It is an
object of the present invention to block airflow into a disk drive. By blocking airflow,
the particles that occupy a volume of air are not permitted to enter the internal part of

10 the disk drive. These particles would otherwise damage the head disk interface.

SUMMARY OF THE INVENTION

This invention reduces particles inside a disk drive. According to one
aspect of the present invention, this is accomplished by sealing an opening that provides
an access to a rotating flange on the outside of the drive to link it to a rotating lever on

15 the inside of the drive. The seal is attached to the rotating flange on the outside of the
drive. It is comprised of a layer of low friction plastic attached to a foam layer that
matches the perimeter of the rotating mechanism. The attachment layer-is a pressure
sensitive adhesive, and this same layer is used to attach the seal to the rotating flange.
The layer of foam provides a compliant, compressible spring layer that, when attached

20 to the plastic, provides a force that creates a seal between the rotating flange and the
drive.

According to another aspect of the present invention, a second seal is
provided to cover an opening through which the pins of a connector extend into the
interior of the disk drive. This second seal prevents particles from entering the disk

25 drive through this additional opening.

Other features and advantages of the present invention will become
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U.S. Patent No. 5,204,793, April 20, 1993, Garold Pl onczak, "Renovabl e

Cartridge Disk Drive Wth an Integral Head-L®ading Ranp, Air Filter and
Renovabl e Cartri dge Door Safmmmwﬁfart ridge disk
drive . wi th an integral ' renovabl e
cartridge door safety stPDie foregoing summary, as well as the following detailed description of
the preferred embodiments, is better understood when read in conjunction with the
appended drawings. For the purpose of illustrating the invention, there is shown in the

5 drawings embodiments that are presently preferred, it being understood, however, that .
the invention is not limited to the specific methods and instrumentalities disciosed. In
the drawings:

Figure 1 is a perspective view of a disk drive in accordance with a
preferred embodiment of the present invention;
10 Figure 2 is a perspective view of the disk drive of Figure 1 with its outer
housing removed to expose the drive chassis and various components mounted thereon;
Figures 3 and 4 are top and bottom views, respectively, of the drive
chassis of Figure 2 showing the spindle motor loading mechanism in a fully unioaded
state; '
15 Figure 5 is an enlarged perspective view of the spindle motor and spindle
motor housing of the disk drive of the present invention;
Figures 6A-6D show various additional views of the motor ring of Figures
3 and 4;
Figure 7 is an enlarged view of the seal of the present invention;
20 Figure 8 shows the seal in place on the flange;
Figures 9A-B are top and bottom views, respectively, of the seal and the
flange;
Figure 10 is a perspective view of the seal;
Figure 11 is a cross-sectional view taken along line A-A of Fig. 9A;
25 Figure 12 shows a portion of the upper surface of the chassis of the disk
drive, which includes an additional opening;
Figure 13 is a cross-section of the portion of the chassis shown in Figure
12, taken along line 12-12, and further shows a second seal according to another aspect
_ ~of thc present mvennon, and
30 F1gurel4 is a view of the bottom surface of the pomon of the chassxs |
shown in Figure 12.
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into the jnteri or of the disk drive. This second seal prevents

particles frolPSERER R the housing gt a computer system, such as a personal computer.
10 However, the disk drive 20 can also be employed as a stand-alone unit. Preferably, 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.
Figure 2 is a perspective view of the disk drive 20 of Figure 1 with the
housing 18 removed. As shown, a number of components are mounted on the upper
15 surface 21a of the drive chassis 21. For example, an actuator arm 32, which forms
part of a radial arm voice coil actuator, is pivotally mounted to the drive 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 and from
respective surfaces of the recording disks of a disk cartridge (not shown). A voice coil
20 clement 42 s affixed to the other end of the actuator arm 32 for controlling the
rotational movement of the arm 32. A head loading mechanism 35 facilitates loading
of the magnetic heads onto the disk surfaces. Additional details of the actuator and
head loading mechanism are provided in co-pending, commonly assigned, U.S. patent
application Serial No. 08/438,254, entitled "Head Loading Mechanism for a Disk
25 Drive" and in co-pending, commonly assigned, U.S. patent application Serial No.
08/377,033, filed January 23, 1995, entitled "Compliant Anchor for Securing Disk
Drive Actuator Bearing”, both of which are incorporated herein by reference, in their
Another opening 130 is prov1ded in the disk drive chassis 21, though
*~30" ‘which the pins of an electrical confiector (not shown) extend to provide electrical
connection between components on the upper surface 21a of the chassis and circuitry
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bei ng under st ood, however, that
(not shown) on a bottom surface of the chassis. Further details concerning this aspect

of the disk drive are provided hereinafter with reference to Figures 12-14.
As further shown in Figure 2, a head park lever 44 and a cartridge eject

lever 50 are each pivotally mounted to the drive chassis. The operation of these levers
5 44, 50 is described hereinafter. As also described hereinafter, a spindle motor 110 and

its housing 112 are mounted in a motor ring (not shown) on the underside of the drive

chassis 21. The motor ring operates to translate the spindle motor vertically through an

opening 23 in the drive chassis 21 in order to engage the hub (not shown) of a disk

cartridge (not shown) that has been inserted into the disk drive.

10 Figures 3 and 4 show top and bottom views, respectively, of the disk
drive of Figure 2 and illustrate, in particular, a spindie motor loading mechanism. The
spindle motor loading mechanism comprises, generally, a spindle motor 110 and
corresponding housing 112, a motor ring 66, a motor ring position transducer (not
shown), a motor ring spring 71, a load/eject motor 74 and associated gear train 76-82,

15 and the head park and cartridge eject levers 44, 50 mentioned above. The spindle
motor loading and unioading mechanism functions to (1) move the spindle motor into
engagement with the hub of a disk cartridge upon insertion of the disk cartridge into
the disk drive, (2) unlock the actuator arm of the radial arm voice coil actuator once -
the spindie motor is engaged, (3) disengage the spindle motor from the cartridge and

20 eject the cartridge from the disk drive when the eject button on the front panel 24 of
the disk drive is depressed and (4) move the actuator arm into a retracted, parked
position as the cartridge is ejected from the disk drive.

Figures 3 and 4 illustrate the position of the head park lever 44, cartridge
eject lever 50 and radial arm voice coil actuator 30 when the drive is not in uvse, i.e.,

25 no cartridge has been inserted in the drive. As shown, the cartridge eject lever 50 is
pivotally mounted to the upper surface 21a of the drive chassis 21. A spring 60 biases
the eject lever 50 toward the insertion end 27 (i.e., front) of the drive chassis 21. A

“catch 52 formed at the distal end 6f the eject lever 50 engages apin 62 that is atiached

. toaportion of the motor rmg 66 on the undBI‘Slde 21b of the drive chassls When the

30 motor ring 66 is in the position shown in anure 3 the pm 62 prevents the eject lever
50 from springing further toward the insertion end 27 ot_' the drive chassis 21.
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face of a disk cartridge when the cartridge is inserted into the disk drive through the
insertion opening 22 in the front panel 24 of the drive. Continued insertion of the disk

10 cartridge causes the eject lever 50 to pivot toward the rear end 29 of the disk drive
against the force of spring 60. This loads the spring 60. As the eject lever 50 pivots
toward the rear end 29 of the disk drive, the dwell cam surface 54 will slide along the
pin 62 until it moves just past the pin 62, thereby releasing the pin 62 and allowing the
motor ring 66 to rotate.

15 The head park lever 44 is pivotally mounted to the upper surface 21a of
the drive chassis 21 at 44a. Movement of the head park lever 44 is controlled by
movement of the motor ring pin 62 along a contoured groove 48 in the head park lever
44. As the motor ring 66, and hence pin 62, rotate clockwise in Fig. 3 (counter-
clockwise when viewed from below in Figure 4), the pin 62 will engage the contoured

20 surfaces of groove 48 causing the head park lever to swing toward the insertion end 27
of the disk drive. Movement of the motor ring 66 in the opposite direction will cause
the head park lever 44 to move back to the position illustrated in Figure 3.

The head park lever 44 has a push back tab 46 positioned to engage a
mating projection 40 formed on the actuator arm 32. In the position shown in Figure

25 3, the push back tab 46 of the head park lever 44 prevents the actuator arm 32 from
rotating toward the insertion end 27 of the disk drive, i.e., the actuator arm 32 is in a
"parked” position. Movement of the head park lever 44 toward the insertion end 27 of

the disk drive. will, of course, move the push back tab 46:away-from the actuator arm -+ - S

32, allowing the actuator arm 32 to move toward the insertion end 27 of the drive in
<=+ 30 -order to load the read/writé Heads 36 at the end of the actiator arm 32 onto'the ™~ "
recording disks of the cartridge (not shown).
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Figure 1

shows a pref q{,ég.g og;x;bodi ment of a disk drive 20 for recei Vi pgTasS96/14473
cartridge, according to the present invention. The disk drive 20 conprises
an outer housing 18 that is attached-t® & rigid chassis 21. A front

panel 24 is attached to_a 5 forward end_of the chassis 21. A disk
cartridge (not shown) iEigpresd shows the ppderside 2bogf the drive chassis 21 and provides

additional details of the spindle motor loading mechanism, including the motor ring 66,
load/eject motor 74 and gear train 76-82. The motor ring 66 is rotatably mounted on
the underside 21b of the drive chassis 21 via three flat-headed pins 69a-c that capture a
5 retaining shoulder 66a that extends around the base of the motor ring 66. Access
pockets 101a-c are formed in the retaining shoulder 662 to facilitate assembly of the
motor ring 66 to the drive chassis 21. The motor ring 66 is mounted by aligning the
access pockets 101a-c with the flat-headed pins 69a-c, pressing the motor ring 66
against the underside 21b of the drive chassis 21, and then rotating the motor ring 66
10 into position so that the flat-headed pins 69a-c capture respective portions of the

retaining shoulder 66a.

The motor ring 66 has an enlarged seal flange 64 that rides in a recessed
portion 73 of the drive chassis 21 as the motor ring 66 rotates back and forth. In the
present embodiment, the motor ring 66 rotates back and forth through a 20.6 degree

15 arc. The aforementioned pin 62 of the motor ring 66 is affixed (e.g., riveted) to the
enlarged flange 64, and, as mentioned above, extends through an elongate opening 62a
in the drive chassis to engage the groove 48 of the head park lever 44 and the dwell
cam and second cam surfaces 54, 56 of the eject lever 50 on the opposite side of the
chassis 21. The elongate opening 62a in the chassis must be sufficiently long and wide

20 to allow the pin 62 to move through the entire 20.6 degree arc of the motor ring 66.
The seal flange 64 blocks off the opening 62a in the drive chassis 21 over the full
travel of the motor ring 66 to reduce contamination flow in the drive.

Figure 5 is a perspective view of the spindle motor 110 and its associated
housing 112. The housing 112 of the spindle motor has a plurality of pins extending

25 substantially radially therefrom. In the present embodiment, the housing 112 has three
pins spaced equally about the circumference of the housing 112.

Figures 6A-6D show further views of the motor ring 66 and provide

" - additional détails thereof.” As stiown, thé motor ring 66 further includes a plurality of
~ camslots 106a-c that zecexve the correspondmg pms 104 of the spmdle motor housmg

-3 ] | 112 when the spmdle motor is mounted in the motor ring 66.

As described herein, the motor ring 66 and associated pin 62 define a first
movable member on the outside of the chassis 21 of the disk drive, and the head park



drive 20 through an el ongate, horizontal opening 22 in the front panel 24.

An ej ect button 26 is provided on the front panel 24 for automatically
ej ecting the disk cartridge fromthe disk drive 20. In the enbodi ment
shown, the disk drive 20 is configured for insertion into the housing

of .a conputer system such as a personal conputer. 10 However, the disk
drive 20 can al so be enpl oyed as a stand-al one unit. Preferably, the .
front panel MO?19¥ ned of plastic, and the housing 18 and PETUSS/ MBS si s
21 are forned of netal, although othergsuitable materials may be
enpl oyed. Figure 2 is a perspective view of the di sk
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their rotating flange 64.
The friction between the seal and the drive is low for several reasons.
The low friction plastic interfaces with the chassis 21 of the drive rather than having
15 the foam itself interface with the drive. The foam occupies a small portion of the total
surface area of the seal and thus provides low pressure against the drive. The surface.
of the plastic is lower in elevation where it is joined to the. rotating flange, in
comparison to the outside edge. As a result, the foam forces the plastic into a concave:
surface. The result is that the pressure exerted by the foam is highest at the outside
20 edge of the seal. This provides a high force over a very small area with the result
being an excellent seal with a relatively low pressure between the rotating mechanism
and the drive. The features of this aspect of the invention inciude a movable seal that
has low friction between surfaces, has a thin profile, conforms to a surface which is not
flat, exerts minimal pressure, is low-cost and is lightweight.
25 Figure 12 is a top view of a portion of the upper surface 21a of the
chassis 21 of the disk drive, showing, in particular, the additional opening 130 in the
chassis. The opening 130 provides a means through which the pins of an electrical

<o - ove o comnector: (not.shown) extend -to-provide electrical connection between-components on..: . s

the upper surface 21a of the chassis and circuitry (not shown) on a bottom surface of

30 the chassis. The opening 130 is located in 4 recessed portion 132 of the upper surface =~
21a of the chassis 21. The recessed portion 132 of the chassis receives a small circuit
board when the drive is fully assembled, as described hereinafter.



entireties. Anot her opening 130 is provided in the disk

drive chassis 21, though 30 _which the pins of an electrical connector (not

shown) extend to provide electrical connection between conponents on

t he upper surface 2la of the chassis and circuitry WO 97/ 10597
PCT/ US96/ 14473 (not shown) on a bottom surface of the chassis.
Further details concerning this aspect of the disk drive are provided
her ei nafter \Wdgdypeherence to Figures 12-14. PCT/USSg447ar t her
shown in Figure 2, a head park lever 44 and a cartridge eject | ever 50
are each pivotally nounted to the drive chasis. The operation of these
e D 0 S I Yigure DY i sEAN ik of e HPobion S L WREUNE BN o7 2

spindl e notor 110 and
Figure 12, taken along line 12-12. Figure 13 shows various components that were

omitted from Figure 12 for convenience. As shown in Figure 13, a small circuit 136
occupies the recessed portion 132 of the upper surface 21a of the chassis of the disk

5 drive. Pins (e.g., 134), which form an electrical connector, extend downward from the
circuit board 136, through the opening 130 in the chassis. According to another aspect
of the present invention, the pins of the connector extend past the bottom surface 21b |
of the chassis, through a second seal 140, and then through a second circuit board 142
mounted to the bottom surface 21b of the chassis. A thin layer of plastic 138, which

10 has an opening that is coextensive with the opening 130 in the chassis, lies between the
bottom surface 21b of the chassis and the second circuit board 142 to prevent undesired
contact between the chassis 21 and the second circuit board 142.

In the present embodiment, the second seal 140 is made of a thin layer of
foam. However, in other embodiments, other suitable materials may be employed,

15 such as, for example, rubber. As best shown in Figure 14, the second seal 140 lies
over the opening 130 on the bottom surface 21b of the chassis to prevent particles from
passing through the opening 130 to the other side 21a of the chassis (which defines the
interior of the drive when the drive is fully assembled). The pins (e.g., 134) of the
connector pass through the foam layer 140, which conforms to the pins to maintain the

20 seal.

It is understood that changes may be made to the embodiments described
above without departing from the broad inventive concepts thereof. 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 claims.
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cartridge eject lever 50 and radial armvoice coil actuator 30 when
the drive is not in use, i.e., 25 no cartridge has been inserted in the

drive. As sfiown, the cartri que sel 6ftlain®Sihebéin it layer of foat® ebhds oy afoRsid t O
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! . the
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4 minimizing the surface area over which the seal presses against the chassis.

f'ts housing 112 are nounted in a notor ring (not shown) on?t ' ]
the drive chassis 21. The notor ring operates to transl m"n H mIIC"EIIII
. : i e

3. The seal of claim 1 wherein the movable member includes a
substantially planar flange having a surface area that covers the opening throughout a
range of motion of the movable member, said. seal being affixed to said flange.

1 4. The seal of claim 3 wherein the plastic layer of the seal is
substantially coextensive with the surface area of the flange.

1 5. The seal of claim 1 wherein the layer of plastic is attached to the

2 layer of foam using a pressure sensitive adhesive.

1 6. The seal of claim 1 wherein the seal is attached to the movable

member using a pressure sensitive adhesive.

a chassis having an opening that provides access by a first movable

‘member on ‘an outside of the chassis to a second movable member on an iriside of the”™ ™

b woN e

chassis, the first and second members being coupled through said opening; and
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catch 52 fornmed at the distal end of the eject lever 50 enga
“that_is attached to a portion of the notor ring 66 on tﬁmllmw !I I,””III
| 21b of the drive chassis. Wen the 30 notor ring 66 is in the pgosiktidn s

“ shown in Figure 3, the pin 62 preventffml‘geslr% £ HASENEEN 50 from
PL"A%;

springing further toward the insertionf end Ebhe drjve chassis 21.
WD 97/ 10597
PCT/ US96/ 144 %0 91110597 PCT/US96/14433

The eject |ever 50 has a dwell cam surface 54 and a second cam surface

56 éhat as described hereinafter, slide ovek the pin 62 of the notor ring
66 durin r ro on of t I 6. In
t he posi ?I orP shown in FP@E@ %%ﬁﬁéa'eqimm&atbie% tﬂ%gﬁ%ﬁr

contacts theg ptlﬂ-oﬁg'hoﬁfldriﬂgeroclmbtnbﬁ@ldﬁtﬁrsthﬁvammembem;ﬁfwehtmmammates 5

rotating toward th 1
in Fi é 93 7 ' from gasglln\g/ Ct)ltxr%gghega?d gpen?rIg }rgx% tﬁe ggtglde oy Sle cgadsw to The mscllig SF mese

8 chassis, said seal comprising:-

9 a first layer of foam attached to the first movable member; and
10 a second layer of low-friction plastic attached to the layer of foam, the
11 foam layer pressing the plastic layer against the chassis to seal the opening as the
12 plastic layer slides over a surface of the chassis.

8. The data storage device of claim 7 wherein the layer of foam
extends only around an outer edge of the layer of plastic such that the pressure exerted
by the seal against the chassis is substantially concentrated at the outer edge of the
plastic layer, thereby minimizing the surface area over which the seal presses against
the chassis.

n o W N

9. The data storage device of claim 7 wherein the first movable
member includes a substantially planar flange having a surface area that covers the.
opening throughout the range of motion of the first movable member, said seal being
affixed to said flange.

W N H

10.  The data storage device of claim 9 wherein the plastic layer of the
seal is substantially coextensive with the surface area of the flange.

11. The data storage device of claim 7 wherein the layer of plastic is
attached to the layer of foam using a pressure sensitive adhesive.

12.  The data storage device of claim 7 wherein the seal is attached to
2 *“thié Tirst movablé nember using a préssure sensitive adhesive. e

| 13. | The data '-storage device of clalm 7 wherein the chassns has a
second opening through. which the pins of an electrical connector extend to provide
electrical connection between components on opposite sides of the chassis, and wherein

This Sheet Has Been Rep lace
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((:;?;Jplt ggrgeCL)ggEVV!t Zg \ggegnv![ ﬁ\é\egj ia(r:]t F: gvef) 50 engages the for““l"”ﬂlutllm "III " ||||

f:ace of a disk cartridge when the cartrldgels inserted into tie disk dfive
t hrough the i nsertion oper t panel 24 of t he
drive. Continued insertion of the dis ]«Hszszﬁé ggé"'@ Nrpl dge causes the
eject lever 50 to pivot toward the reay enngg Hsk drive

agai nst the MPTBY spring 60. This |0ads the spring 60. AFCTHEOGHAER3,

| ever 50 pivots toward the reajpoend 29 of the disk drive, the
dwel | cam surface 54 will slide along the pin 62 until it noves
just past the @s&oxﬁemthwed@&eeaﬁ@eoﬁdmgt&ﬁma&ﬂpahimm BRing

notor ring 66 to rotate. The head park ever 44 is

pivotal ly nﬁuﬂb@'&wgbh@‘etm'ﬂfe‘?f@ﬁ#ﬁ'&'éﬂz@mf passing through thegecond spal. chassi s
21 at 44a. Movenent of the head park lever 44 is controlled by

novenment of the notor ri ng n 62 along a contoured groove 48 in the head
park lever 1 E&Etdh@ stasager device @f elBim 43 wheeein thepsenor@iosealr ot at e
cl ockwi se ig Fj r@es(fﬁg cl ockwi se when viewed from bel ow
in Figure 4 @ prn engage t he contoured. 20 surfaces of
groove 48 cau5| ng the head park | ever to swing toward the insertion end 27
of the disk drive. Myvenent of the notor ring 66 in the opposite direction

wi |l cause the head park | ever 44 to nove back to the position
illustrated in Figure 3. The head park |ever 44
has a push back tab 46 positioned to engage a mati ng projection
40 fornmed on the actuator arm 32. In the position shown in Figure 25
3, the push back tab 46 of the head park | ever 44 prevents the actuator arm
32 from rotating toward the insertion end 27 of the disk drive,
i.e., the actuator arm32 is in a "par ked" position. Myvenent

of the head park lever 44 toward the insertion end 27 of

. ~This Sheet Has Been Reﬂla
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the disk drive will, of course, nove the push back tab 46 away fromthe
actuator arm 32. allowinpg the actuator arm 32 to nove toward
the insertion end 27 of the drive in 30 order to load the read/wite heads
36 at the end of the actuator arm 32 onto the recordi ng di sks
of .the cartridge (not shown). WO 97/ 10597

PCT/ US96/ 14473 -7-

Figure 4 showgolohgesgnder side 21b of the drive chassis 21 anCedinsussalass
additional details of the spindle notor |oading nechanism including the

notor ring 66, | oad/ ej ect notor 74 3ﬁﬂgpear train 76-82. The notor
ring 66 is rotatably nounted on t hé /Juntfer si de 21b of the drive chassis
21 via three flat-headed pins 69a-c that ,captyre a 5 retaining shoul der

ing 66. Access

66a that extends around the base &
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pbckets 10la-c are fornmed in the retaining shoulder 66a to facilitate

assenbly of the notor ring 66 to the drive chassis 21. The notor ring
- 66 is nmounted by aligning the access pockets 10la-c with the
fl at - headed pins 69a-c, pressing the notor ring 66 agai nst the

undersi de 21b of the drive chassis 21, and then rotating the notor ring 66
10 into position so that the flat-headed pins 69a-c capture respective
portions of tgweoeriesey! €t @i Ni ng shoul der 66a. PCT/USYEN 4193 OF
ring 66 has an enlarged seal flange 64 that rides in a recessed

portion 73 of the drive chassis 21 as the notor ring 66 rotates back and
forth. In the present enbodi nent, Z)féOmtor ring 66 rotates back and
forth through a 20.6 degree 15 are. The aforenentioned pin 62 of the notor
ring 66 is affixed (e.g., riveted) to the enl arged fl ange 64, and, as
menti oned above, extends through an el ongate opening 62a in the drive
chassis to engage the groove 48 of the head park |ever 44 and the dwell

cam and second cam surfaces 54, 56 of the eject |lever 50 on the opposite
side of the chassis 21. The el ongate opening 62a in the chassis nust
be sufficiently long and wide 20 to allow the pin 62 to nove through the
entire 20.6 degree arc of the notor ring 66. The seal flange 64 bl ocks
of f the opening 62a in the drive chassi SxPdg=ss er the full travel of
the notor ring 66 to reduce contam naj4 ANow N n the drive.

Figure 5 is a perspective view of e 110 and its associ ated
housing 112. The housing 112 of has a plurality of pins
extendi ng 25 substantially radj he present enbodi nent,
t he housing 112 has three
of the housing 112.
the notor ring 66 and ppoOx
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additional details thereof. As shown, the motor ring 66 further includes a

plurality of camslots 106a-c that receive the corresponding pins 104
of "the spindle notor housing 30 112 when the spindle notor is nounted in
the notor ring 66. As described herein, the nmotor ring 66
and associated pin 62 define a first novabl e menber on the outside of
the chassis 21 of the disk drive, and the head park WO

97/ 10597 VO 97/10597 PCT/US96/14473

PCT/ US96/ 1447% | - 8-

| ever 44 defines a second novabl e rrenbsr/ﬁg the inside of the chassis 21.
The pin 62 oﬂ»the motor ring 66 is/codpled to the heagepark |ever 44

t hrough t he opening'ﬁip in t he chassi s. Y

(

.‘n;?_
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I'n accordance with the present invention, a seal 115 is nounted on the 5

seal flange 64 of the notor ring 66. The seal 115 bl ocks contam nating -
airflow t hrough opening 62a in the chassis. As best shown in Figure
11, the seal includes a | ayer of low friction plastic 116 attached to

pressure sensitive adhesive is
115 to the fl ange 64. The

a foamlayer 117 by adhesive 118. A

used and is also used to attach the seal

| ayer of foag (%%70%9()“ des a conpliant, conpressible springptaysgensds 10
conbi nati on w e plastic layer 116, it provides a force that creates a
seal between the rotating flange% he chassis 21 of the drive over
the full range of notion of the r ting flange 64.

The friction between the seal and the drive is |low for seyeral
The low friction plastic interfaces with the chassisj}_ the drive rather
than having 15 the foamitself interface with the drfive. The foam Qccupies

reasons.

a small porfion of the total surface area of thé seal and thus
provi des | oy pressure against the drive. The surfacg of _prrenpl gdstic is
| ower in el gvation where it is joined to the otaun f&@ange [ in
conparison fo the \Jde edge. As a result, oam f oNces| | helpl dstic
into a concfve ce. The result is t exefftied by the
foamis highest at e 0 | de 2 edge of Vi dgs hi gh
force over & very s arem™w th tie rgsu y be’ © nt} seal
with a relajively |lgw B\essure éf hd the
drive. The teatures of tN\S e bl seal
t hat hfs low frictio et rta S | €, C or s
to a surfacg which is ngt at, exerts &N s 18w cost
and is |ighfjweight. 25 Fi gur® t ew®™f a pprtion
of the uppet surface Zda ¢ff yhe © Q
S
@0 ©
L7~
(=] -+ 0
e 2 3
N
=]
§ g 7 z ‘_‘_’ "l\,:
Red =T
-~
- N e TN
3’\__— =173 RTTTENSL >
(@ ~ o L fffg‘\
\"') w \ A j\,,;\O,‘ﬂ -
~o } e, b b > —
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thassis 21 of the disk drive, showing, in particular, the additional

opening 130 in the chassis. The opening 130 provides a means through
WATCh the pins of an electrical connector (notshown) extend to provide
el ectrical - connection between conmponents on t he upper surface 2la of

the chassis and circuitry (not shown) on a bottom surface of 30 the
cHassis. The opening 130 is located in a recessed portion 132 of the upper

surface é;ﬁnsg'; the chassis 21. The recessed portion 1BIXNN6N4423
chassi s receP8 % Smal | circuit board when the drive is fully
assenbl ed, as described hereinafter. WO 97/ 10597

PCT/ US96/ 14473 5/10 -9-

104
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Figure 13 is a sectional view of the portion of the disk drive shown in
Figure 12, taken along line 12-12. Fiqure 13 shows various conponents that
wer e omtted fromFigure 12 for conveni ence. As shown in Figure 13, a
small circuit 136 occupi es the recessed portion 132 of the upper
surface 2la of the chassis of the disk 5 drive. Pins (e.g., 134), which
forman electrical connector, extend downward fromthe circuit board
136, through“knﬁnggﬁning 130 in the chassis. According to apgi/fissenagmect

of- the present 1nvention, the pins of the connector extend past the bottom
surface 21b of the chassis, througﬁzgcfecond seal 140, and then through
a second circuit board 142 nmount e he bottom surfs 1b of the
chassis. Athin |ayer of qhgstic 138, which 10 TN
coextensive wth the openisign130 in the chassis, |iep
bottom surface 21b of the cha§sis and the second cir?
prevent undesired < ONt agitretmas

board 142. © f(' e
5.5
orkd s

is made of a thin lgyer
Q1 S to prevent

f

suitable materjal s «®@ayx b ap!| oy

best shown in§i gureg 7 ¥ sec

on the bottomBur s e 2EB-or=lE P43

passi ng throug _i ng 130tﬁ3 ot her side
defines the ‘ i -43\'
The pins (e.g fdnnect or pas ot
whi ch conf or fain the 20 €ef
I s under st ood
above w t houg
Accordingly,

enbodi nent 4 seal 140
yer, in other (7F
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present invention is not limted to the particular enbodi nents disclosed,

but is intended to cover all nodifications that are within the spirit
and scope of the 1nvention as defined by the appended cl ai ns.
-10- WHAT IS CLAIMED | S: 1. A seal coupled to a novable

menber for sealing an opening in a chassis over which the novabl e nenber
passes, said seat conprising:

WO 97/10597 PCT/US96/14473

7/10

FIG. 7
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a first layer of foam attached to the novabl e menber and a
second |layer of lowfriction plastic attached to the |ayer of foam the
f.oamtayer pressing the plastic [ayer against the chassis to seat the
openinig as the plastic |layer slides over a surface of said chassis.
wherein the first |layer of foam extends around an outer edge of the second
| ayer of plastic such that the pressure exerted by the seal against the
chassis is syksdspsral |y concentrated at the outer edge of PHEUSWAMTY | ayer
of. plastic, thereby m nimzing the surface area over which the seal presses

agai nst the chassis, and wherein said eals said opening in said
chassis over substantially the entire rdnge of notion of the nbvable
menber . 2 ghe seal of claim1 wherein the novable
menber includes a substanyRal\ y p)j®@nar flange having a surface area that
covers the opening throughout\a rlange o I on of
o}
&
\Pﬂ
s
‘-
©
&N
@w

115
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t'he novabl e nenber, said seal being affixed to said flange.

2 3 - The seal of claim:2 whereizn the plastic layer of the seal
i.s—substantialTy coextensive with the surface area of the flange.

4 The seal of claim1 wherein the |layer of plastic is attached to the

| ayer of foamusing a pressure sensitive adhesive. 5 The

seal of claim1 wherein the seal is attached to the novabl e nenber using a

preessure sen%&&y&g;dhesi ve. - PCT/US96/14473
9/10

FIG. 9A

FIG. 10

FIG. 11
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6 A data storage device conprising: a chassi s having
an opening that provides access by a.first pgovabl e nenber on an outside of
t:he chassis to a second novabl e menber on an inside of the chassis, the
first and second nenbers bei ng coupl ed through said opening; and

a seal attached to the first novabl e nmenber that covers the opening

t hf oughout a range of notion of the first novable nenber to prevent
cant ami nates_from passi ng through said opening fromthe outghogssghadrie
chassis to tWOYH&* e of the chassis, said sea conprising:

a first layer of foamattached to the first novabl e nenber; and

a second |l ayer of lowfriction pIastidefﬂ&lhed to the layer of foam the
foam | ayer pressing the plastic |ayer against the chassis to seal the
opening as the plastic |ayer -slides over a surface of the chassis,

wherein the first |layer of foam extends around an outer edge of the second
| ayer of plastic such that the pressure exerted by the seal against the
chassis is substantially concentrated at the outer edge of the cond | ayer
of plastic, thereb@ mnimzphg the surface areajgyyer which the sg¢al presses

agai nst the chassijgs, and ein said seal seal said
opening in said cflassis | ' e of tion of
the first novabl e Jmenber i W
FIG. 12 132
21a
132
138
21—
FIG. 13 '* Wt
_—21b

J;ﬁTﬁ\\,h.wﬂ”mnd;m A e e

)
1
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6 7 . The data storage device of claim 31!"'&"““'![%!”’“5
novabl e menber includes a substantially planar flan - ace
area that covers the opening throughout the range of notion of the first
novabl e nmenber, said seal being affixed to sai mwgaﬁp_ﬁggg '
7 8 The'data storage device of claim7 wherein the prastrc
| ayer of the seal is substantially coextensive with the surface -area of -
t he fl ange. 9 The data storage device of claim6 wherein
the layer of plastic is attached to thejgayer of foamusing a pressure
sensitive adhesive.

WHAT IS CLAIMEDIS: _

_ 1. A seal coupled to a movable member for sealing an opening in a chassis over

which the movabie member passes, said seal comprising:

a first layer of foam attached to the movable member; and

a second layer of low-friction plastic attached to the layer of foam, the foam
Iayer pressing the plastic layer against the chassis to seat the opening as the plastic layer
slides over a surface of said chassis,

wherein the first layer of foam extends around an outer edge of the second
layer of plastic such that the pressure exerted by the seal against the chassis is substantially
concentrated at the outer edge of the second layer of plastic, thereby minimizing the surface

area over which the seal presses against the chassis, and wherein said seal seals said
opening :r_t sald chassis over substantially the entire range_of motion of the movable member.

2 3 Thewalofclmmlwheremthemovablemembermcludesasubsunnaﬂy _
planar flange having a surface area that covers the opening throughout a range of motion of
the movable member, said seal being affixed to said flange.

3 -4- The seal of claim 3-wherein the plastxc layer of the seal is substantxa[ly

coextensive with the surface area of the ﬂange

_4 S+  The seal of claim 1 wherem the layer of plastic is atuached to the layer
of foam using a pressure sensitive adhesive.

5 -6- . The seal of claim 1 wherein the seal is attached to the movable member
usmg a pressure sensitive adhesive,
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10 The data storage device of claim5 wherein thﬂwm Iluulﬂ""mmd to
the first novable menber using a pressure sensitive

- 12 - : 11 The data storage device of claim7 wherein the
chassi s has a second opening through which the Pubstitute sheet €&t Maceh 1999
connector extend to provide electrical connection between conponents o
opposite sides of the chassis, and wherein a second seal is provided over

t he second opening.to prevent particles from passing therethrough, the pins
of the electrical connector passi ng throd3h-the second seal . .

S + A data storage device comprising: :

a chassis having an openingﬁat provides access by a first movable member
on an outside of the chassis to a second movable member on an inside of the chassis, the ﬂrst
and second members being coupled through said opening; and

a seal attached to the first movable member that covers the opening
throughout a fange of motion of the first movable member to prevent contaminates from
passing through said opemng from the outside of the chassis to the ms:de of the chassis, said
seal comprising:

a first layer of foam attached to the first movable member; and
a_second layer of low-friction plastic attached to the Mer of foam, the foam
layer pressing the plastic layer against the chassns to seal the opening as the plastic layer
slides over a surface of the chassis, _
wherein the first layer of foam extends around an outer edge of the second
layer of plastic such that the pressure exerted by the seal against the chassis is substantially
concentrated at the outer edge of the second layer of plastic, thereby minimizing the surface
area over which the seal presses against the chassis, and
wherein said seal seals said opening in said chassis over subslantlally the
entire range of motion of the first movable member.

£
. 7 -9-  The data storage device of claim-7wherein the first movable member
includes a substantially planar flange having a surface area that covers the opening throughout
the range of motion of the first movable member, said seal being affixed to said flange.

Z
8 10~  The data storage device of claim-9 wherein the plastic layer of the seal
is substantially coextensive with the surface area of the flange.

-6
9 - The data storage dev1ce of claim -‘.l-whe:em the layer of plastxc is attached

to the layer of foam using a pressure sensitive adhesive.

10 42~ The data storage device of claim Fv ?—wherem the seal is artached to the first

movable member usmg a pressure sensitive adheswe
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12 The data storage device of claim 11 wherein the mgmrl!ﬂﬁ!llﬁlmrrl ses
a |l ayer of foam a chassis having & ovi des
access by a first novabl e nmenber on an outside of the chassi s"to" a second
novabl e menber on an inside of the chassis, th@&ubstifyteashbetecd Marbnb@99
bei ng nounted to the chassis and coupl ed through said opening; and

a seal attached to the first novable nenber that covers the opening

t hroughout a range of notion of the first novabl e nenber to prevent

cont am nates from passing through said dBening fromthe outside of the
chassis to the inside of the chassis. £ 16. The dat a
storage devi ce gllaitdr15 Theetatd stoascdeziealofclumr-‘n‘-'whetemthechassnshasasecoﬁdrst

| f S hl nb
sevond | a§RE eBGT Seich Iofpips of o SeRtetlctpoperion exead dp Ropvide, slectrical
f oam | ay econmectici B&lwbétﬁcdﬂxﬁﬁxbhﬁ oh%}ﬁﬁésxﬁ%i’de@ of f%‘ﬁﬁd WhiRinE fcohd'Seal

openi ng as the plastlc | ayer slides over a surface t he -chassi s.
17. Thels d’&?‘é ded oyes the seeondepeingdp preventparticlesfromipassidg thetethrough ithe pinsrber

i ncl udes h! &w&gﬁﬁgmﬁgw n seaalsurface area that covers

t he openlng t roug

41
12 4 The data storage device of claim ~l—3-wherem the second seal compnss

a layer of foam.

- achassis having an opening that provides access by a first movable membéf on
an outside of the chassis to a second movable member on an inside of the chassis, g€ first and
second members being mounted to the chassis and coupled through said opsféng: and

a seal attached to the first movable member that covers péning throdghout
arange of motion of the first movable member to prévent contagifiates from passing through
said opening from the outside of the chassis to the inside g&fhe chassis.

16.  The data storage device gf€laim 15 wherein said seal comprises:
a first layer of foam attache@'to the first movable member; and
-a second layer of Ig on plastic atlached to the layer of foam, the foam
layer pressing the plastic / gainst the chassis to seal the opening as the plastic layer slides

over a surface of the ch#&is.

17.  The data storage device of claim 15 wherein the first movable member
£$ a substantially planar ﬂange having a surface area that covers the opemng througbout

e e ey e S e by et PP R PP Py ey poppti sy s aopaefadegmsga ey me g acl o R
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