HARD DI SC DRI VE COUNTER- VI BRATI ON SYSTEM The present invention relates
generally to disc drives storage devices, and nore particularly to a

st orage dgwvi2em/zount er-vi brati on system A hard di sc dripge/Ephtidoheisss a
non-vol atil e storage device which may store digital data. HDDs are nost
commonly used in personal and | aptop conputers, as well as other electronic
devi ces, such as digital video recor ders! T{DVRs), cell phones, personal
digital assistants, digital caneras, hone video gane consoles and digital
audi o devi ces. ThesedAl Dl&CnﬂRlMBQQUNTERFVBRETM@LEMI rieve digital

i nformation during operation of the devices. Generally, the HDD of an

el ectroni c devi s contained within the vice fqr. ease of yse and access
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However,. many HDDs have an inperfect platter balance, resulting in a
rotational vibration or gyration in the HDD as the platter spins. For
exanpl e, an i mbhah hawkdisplaivedHH)se @orgn-vplatilel sigrage deMice whicht ey stgrer
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To counteract the vibration or gyration of an i anced ul e,
manuf acture&@eﬁ&\b@thﬁdlélt@b@fpﬂﬂ@%ﬁﬁi ques in an attenpt to absorb the
rotational vibration or gyration of an inbalanced HDD nodul e. One common

sol ution pl aces series of soft gro ts be t he HDD and a npounting
bracketl?o absor @?‘l?ﬁsét(?ro?ﬁor(?rd'@ﬁg'df‘ opmatAv; %\éﬁg@%m??{ reaGb @ WelGp 2

t ransf er r edotapingheagesticglattbagsing -anHeDEMegsad . t Howexér, enan\s HDDw!ssvedhn
gromet s Calr%%%lrf%c%latter balance, resulting in a rotational vibration or gyration in the
HDD as the platter spins. For example, an imbalanced platter assembly
spinning at 5400 rotations per minute (rpm) may cause a rotational vibration or
20 gyration of the HDD unit at 90 hertz (Hz). Similarly, an imbalanced assembly
spinning at 7200 rpm may vibrate the HDD unit at 120 Hz. This mechanical
movement may be transferred through the case of the HDD to the electronic
device itself, resulting in a vibration-induced noise associated with the device.
For electronic devices intended for noiseless or quiet environments, such as a
25 set-top box of a television system, the vibration or gyration of the HDD within

the electronic device may produce an unintended acoustic annoyance.

To counteract the vibration or gyration of an imbalanced HDD module,
manufacturers have developed techniques in an attempt to absorb the
30 rotational vibration or gyration of an imbalanced HDD module. One common
solution places a series of soft grommets between the HDD and a mounting
bracket to absorb vibration or gyration and prevent it from being transferred to
the device chassis. However, the extreme softness of grommets capable of
absorbing 90-120 Hz makes them vulnerable to damage if the HDD is ever
35 dropped or knocked.



absorbing 90-1 20 Hz makes them vul nerable to damage if the HDD is ever

dr opped or knocked. The invention seeks to provide a nethod and system for
absor bi ngwoevavdsenal vi bration of an inbal anced pl atter passeniopesks a HDD
nodul e that allows for nore durability during novenment of the device.
According to a first aspect of the present invention there is provided a
st orage device nounting assenbly conpri"¥ihg: a nounting frane defining an
upper surface and a | ower surface, the upper surface arranged to couple to

a storage devi cethainveatan sepls @oyevidechairod and systeadipsiabgoring he
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coupled to the at | east one |ower concave surface. In di nent,
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concave surfaces such that each ucﬁ)ger c?n%ave surface
15 one lower concave surface and supports the at least one upper concave

surface.

Preferably, a mounting bracket is coupled to the at least one lower
concave surface.

20
In an embodiment, a cover is releasably coupled to the mounting
bracket, such that the cover and the mounting bracket form a box-like structure,
and the hard disc drive is encased within the box-like structure.
25 Preferably, at least one bumper assembly is coupled to an inside surface

of the cover, the at least one bumper assembly cushioning the storage device
from impacting the inside surface of the cover.

The storage mounting assembly may further comprise a snap device
30 releasably coupled to the mounting frame.

In an embodiment, the assembly comprises three additional upper
concave surfaces coupled to the mounting frame; three additional spheres; and
three additional lower concave surfaces such that each upper concave surface

35 is associated with one of the lower concave surfaces and a sphere is oriented
between the associated upper and lower concave surfaces.



is associated with one of the | ower concave surfaces and a sphere is
oriented between the associ ated upper and | ower concave surfaces. The four
upper congeveisrdiaces may be | ocated at four corners ofectrie®iocissng
frame. Preferably, the or each sphere is constructed froma vibration
absorption material. The present invention also extends to an apparatus for
absorbing vibrations of a storage devi ce conprising: a | ower nounting frane
coupled to a bottom surface of a storage device; an upper nounting frane
coupled to a top surface of the storage device; and at |east one

vi brati on- absor byiicas Sepbl ¥ocHVer duffdtas ray bé Sdcatedaaiir tefiare of eraipl ed to
the lower nounting. frame or the upper nmounting frane; a sphere; and a
second condHQlén%’lﬂ%ﬁ@g'coupl ed to a storage device housing, wherein the
sphere is oriented between the first concave surface and the second concave
surface such th p i i I Lt RLn.the
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appar at us froatefi@l. conprises a cover; and a nounting bracket configured to
mount the storage device in an electronic device, the cover being

rel easably coupled to the nounting bracket, such that the cover and the
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wi t hi n the Jipatibhkef atsteragerdevidd &repadlihy: a wdraastintirgiframieiupled to a

ies and. four Tower vibration-abs

vi bration-agb rblnlg ass } fC rain ¢

assenbl 1 os RAGH0HTEsROLE GIUGEe HRYICEe aN HRRCL MAbIING il GOURIPAARE 18P each

of the uppeaurfacbradthestosbgedbiicg; ass atrlaastenewiprbiorcabpdrbihg assameblypper
ting f - -

T brat | . <RnG d S BEACAVE SRPARYE ] RPfedbpBRfbRnt e BPle |
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concave surfacé of each of e Iov§r Vi bratern-abs rR| pt% assenblies is

coupl edl % o Goneave surface and the second concave surface such that the sphere is at
least partially enclosed within the first concave surface and the second concave

surface.

In an embodiment, the apparatus further comprises a cover; and a
20 mounting bracket configured to mount the storage device in an electronic
device, the cover being releasably coupled to the mounting bracket, such that
the cover and the mounting bracket form a box-like structure encasing the
storage device within the box-like structure.

25 Preferably, at least four upper vibration-absorbing assemblies and four
lower vibration-absorbing assemblies support the storage device.

The second concave surface of each of the upper vibration-absorbing
assemblies may be coupled to the upper mounting frame, and the second
30 concave surface of each of the lower vibration-absorbing assemblies is coupled
to the lower mounting frame.

In an embodiment, the first concave surface of each of the upper
vibration-absorbing assembilies is coupled to the cover and the first concave
35 surface of each of the lower vibration-absorbing assembilies is coupled to the
mounting bracket, such that the four upper vibration-absorbing assemblies and



nmounting bracket, such that the four upper vibration-absorbing assenblies
andf our | ower vibration-absorbing assenblies absorb the vibrations of the
st or age dgwvi2em/osRief erably, the sphere is constructed fromeenowlassomer gel
material. The apparatus may further conprise at | east one bunper assenbly
coupled to the inside surface of the cover, the at |east one bunper
assenbly configured to cushion the stora‘ge device frominpacting the inside
surface of the cover. According to a further aspect of the invention there
i s provi dedodr %@ﬁd&brﬁmnﬁ%@m&éssﬁmb'@ﬁ Msorpfhe virahiongeofdbeistarage

conpri si ng:davgnt i ng the storage device on a nounting franme, the nounting
frame including a first concave surface oriented away fromthe storage
device; orienting the first concave surface over a sphere constructed of

vi br at i on- absor Wreferablyetheasphereiie sonstoudtbe frophan elagtdinengel matasiall concave
surface,.the second concave surface associated with a nounting bracket,
such tha? the sphere is at |least partially enclosed within the first
concave surface Erelapprradscoay fednerasamprisd adeasinene bpmoet sssereblyount i ng

bracket . ?%d‘f&h@%{ i H%hh%&e%@fﬁéf b&?ereﬂh%aa?'léﬁsttd?% SiAp éﬂ&sé@?ﬂbl e wthin
a box- I|ke struct ure e box-Iike structure conprisin |ec and t he
mount i ng bro¥figHredsoggushigs (ne SIP'Eﬁgz?t(i‘%/rh%e oM impacing tog §I§'Qﬁ§
transl at ed thbroevwgh the first concave surface to the sphere, such that t he
sphere | east partially absorbs the vibrations. In an enbodi nent, at

| east © bunper device is attached to an inside surface of the top piece,
the at | east ondAdnongieg tdevfudbebespertarf trepedntion thesaiiopraviedsa onetgeddevi ce

from i npact; r t sphere
< Const r acP oot BiebifioRy ol Atafloel ditice b icRg: Mehfhe'hie siokelfe SEITH
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count ert¥i bsug%cgrpv%@rﬁg?}c@e ggg%tﬁuﬁ ofv ratlon absorbing material; orlen ing the
sphere within a second concave surface, the second concave surface
associated with a mounting bracket, such that the sphere is at least partially
enclosed within the first concave surface and the second concave surface and
supports the mounting bracket.

20
The method may further comprise encasing the storage device within a
box-like structure, the box-like structure comprising a top piece and the
mounting bracket.
25 Preferably, vibrations of the hard disc drive are translated through the

first concave surface to the sphere, such that the sphere at least partially
absorbs the vibrations.

In an embodiment, at least one bumper device is attached to an inside
30 surface of the top piece, the at least one bumper device being arranged to
cushion the storage device from impacting the inside surface of the top piece.

Preferably, the sphere is constructed from an elastomer gel material.

35 Embodiments of the present invention will hereinafter be described, by
way of example, with reference to the accompanying drawings, in which:



Figure 2 shows a front view of the enbodi ment of Figure 1, Figure 3 shows a
side view of the enbodi nent of Figure 1, Figure 4 shows a top view of the
enbodi mrenyoabiokisgune 1, Figure 5 shows a bottom vi ew of pchhapesiooeisgent of
Figure 1, and Figure 6 shows a side view of a second enbodi nrent of a hard
drive dISC housi ng assenbly including a counter-vibration nounting
assenbly. One inplenentation of the preé%nt I nvention may take the form of
a systemfor a storage device counter-vibration device that nmay absorb
rotational vibration or gyration of the hard disc drive nodul e or other
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operatipo Figure 1 shows an isonetric view of an enbodi nent of a hard

drive di c housi ng assenbly which includes a counter-vibration nounting
system i ncor poraOnlengmmeemiiofmétrhmpmsegt myeatibh ynayatpkeriica fernaaf #DD and
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sphere between them. The sphere of the counter-vibration assembly may
support the hard disc drive (HDD) while the weight of the HDD may align the
dishes with each other and over the sphere. In this manner, the sphere may
act as a spring and allow the HDD to vibrate or gyrate thus minimizing the

20 physical movement transmittance to the rest of the HDD assembly or electronic
device. While the examples and figures below describe a counter-vibration
mechanism in relation to a HDD, it should be appreciated that the described
embodiments may provide vibration absorption for any data storage device that
may vibrate or gyrate during operation.

25

Figure 1 shows an isometric view of an embodiment of a hard drive disc
housing assembly which includes a counter-vibration mounting system
incorporating spheres. The housing assembly may encase an HDD and
include at least one sphere and concave surface to absorb the rotational

30 vibration or gyration of the HDD module. Further, the housing assembly may
also include bumper features to protect the HDD from damage if the assembly
is dropped or knocked. Such a structure may also act as a barrier to direct
acoustic noise generated by the HDD.

35 The housing assembly 100 of Figure 1 may include a mounting bracket
104 and an HDD cover 102, such that the mounting bracket and HDD cover



104 and an HDD cover 102, such that the nounting bracket and HDD cover may
forma box-like structure to house and encase an HDD 106. The HDD cover 102
and nountwogotwmedket 104 nay be constructed of any naterpcalepbdvaios3ssy
support and protect the HDD 106. For exanple, the HDD cover 102 and
nmounting bracket 104 may be constructed froma rigid plastic or sheet
netal. Further, the HDD cover 102 may atk ach to, or otherw se be associ ated
wi th, the mounting bracket 104 and thereby encase the HDD 106 within the
box- | i ke stPaxferrea boyrlikeaimsture to houspBndKased RENY 101 hhe HPRnap or

%Zer | si [n'h|cs'ﬂve$:1 DE%}nWrﬁo@@tﬂr@@M{cﬁeﬁ he4 Hidy l?@&?ﬂri]sthﬂzté@ef Bﬁgﬁﬁidgé@alhhétc ket

. In the_particular i enent ation set for er ei e hoysjin
assenbly. 1000 SHPGRT End PTPiest MEyDLL 05 ke’ SraPndte HDCLABYS MR ¢ ¢ he
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When the HDD cover 102 and mounting bracket 104 are engaged, the

20 HDD 106 may be contained within the housing assembly 100. To read from
and write to the memory device, an interface opening 108 may be included in
the housing assembly 100. The interface opening 108 may provide access into
the box-like structure created by the HDD cover 102 and mounting bracket 104
through which the HDD 106 may be accessed. For example, a communication

25 cable may be connected to the HDD 106 through the opening 108 such that the
electronic device accessing the HDD may communicate with the drive. For
example, a Small Computer System Interface (SCSI), Enhanced Small Disk
Interface (ESDI), Advanced Technology Attachment (ATA) or similar cable may
be connected to the HDD 106 for communication with the drive. This cable

30 may pass through the box-like structure created by the HDD cover 102 and
mounting bracket 104 through the interface opening 108.

As mentioned above, HDDs may be incorporated within an electronic
device to store digital data accessed or utilized by the device. To facilitate such
35 incorporation, the housing assembly 100 may be mounted within the electronic
device using mounting posts 114 included with the mounting bracket 104. For



As mentioned above, HDDs may be incorporated within an electronic device to
store digital data accessed or utilized by the device. To facilitate such

I ncor por ayoaenio/dsha4housi ng assenbly 100 may be nount ed wctrhippooobloessss

el ectroni c device using nounting posts 114 included with the nounting
bracket 104. Forexanple, a screw may pass through the nounting post 114 and
attach to the electronic device to secur’e the housing assenbly 100 thereto.

General ly, the nmounting bracket 104 may take any formthat facilitates the
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mounting frame while the lower dish may be associated with the mounting
bracket 104. In this manner, the HDD 106 coupled to the mounting bracket 104
20 may be supported by the sphere located between the upper dish and the lower
dish. The housing assembly 100 may also include several bumpers 112
located along the outer edge of the housing assembly. As further explained
below, the bumpers 112 may prevent the HDD 106 from impacting the side
walls of the box-like structure when the assembly is dropped or knocked.
25
Figure 2 depicts a front view of an embodiment of a hard drive disc
housing assembly including a counter-vibration mounting system incorporating
one or more spheres. The housing assembly shown in Figure 2 is similar to the
housing assembly shown in Figure 1. This view, however, depicts the counter-
30 vibration mounting assembly in more detail.

Similar to Figure 1, the housing assembly 200 shown in this figure may
include an HDD cover 202 and a mounting bracket 204 encasing an HDD 206.
As explained above, the mounting bracket 204 may mount the housing
35 assembly 200 to an electronic device. The electronic device may then access
the HDD 206 encased within the housing assembly 200 to store and read



housi ng assenbly shown in Figure 1. This view, however, depicts the
countervi bration nounting assenbly in nore detail. Simlar to Figure 1, the

housi ng aseerigs79490 shown in this figure may include archiPP2e006338202 and
a nounting bracket 204 encasing an HDD 206. As expl ai ned above, the
nounting bracket 204 may nount the housi hg assenbly 200 to an el ectronic
device. The el ectronic device may then -d&tess the HDD 206 encased within

t he housi ng assenbly 200 to store and readdigital information during
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nore countervibration assenblies 2 10 to absorb the rotational vibration or
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The one or more counter-vibration assemblies 210 may also include an

20 upper dish 222 and a lower dish 224 defining two concave surfaces. The upper
dish 222 and the lower dish 224 may be configured to face each other, such
that the center of each concave surface is axially aligned when the counter-
vibration assemblies 210 are in an opposing and inverted position. Further, the
sphere 220 of the counter-vibration assembly 210 may be placed between the

25 upper dish 222 and the lower dish 224 such that the dish assemblies hold the
sphere 220 between, or within, the concave surfaces. As explained in more
detail below, the interaction of the sphere 220 and the two dish surfaces
provide support for the HDD 206 while allowing lateral rotational or gyrational
movement of the HDD during operation, without significant mechanical

30 transmission.

As shown in Figure 2, the lower dish 224 surface may be attached to or
otherwise associated with the mounting bracket 204 of the housing assembly
200. Further, the sphere 220 may be located within the concave surface of the
35 lower dish 224 of the mounting bracket 204. Generally, the force of gravity
acting on the sphere will centralize the sphere 220 in the middle of the lower



sphere 220 between, or within, the concave surfaces. As explained in nore
detail below, the interaction of the sphere 220 and the two di sh surfaces
provi de swppotdostan the HDD 206 while all ow ng | ateral potratrbeoabs3es
gyrational novenent of the HDD during operation, w thout significant
mechani cal transm ssion. As shown in Figure 2, the |ower dish 224 surface
may be attached to or otherw se associ at®d with the nounting bracket 204 of

t he housi ng assenbly 200. Further, the sPhere 220 may be located within the
concave surdigité26f Thedinraisishi?a sprface et thecawnier Yinptionassembsiga 210
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one side of the nounting frame 226 such that the nmounting frame 226 is
coupl ed'{o the HDD. For exanple, the HDD 206 nay be attached to the
nount i ng franme ZB& HEODY06 cnaamse naoundetherione, side obtheemosintingbbme 226

2L achient s.ciis, A AGRhd PalnB2 PN Bied (AR 1436, Adiecipigayebe ful 1y

supported by ne or counter-vibration assenblies

210 of the MBR2MyMay Len@iiaCchEO0o the ILAOHERME 2 2R0ISNGIBETES, BBl ow, in this
confi gur at i heSARE oP bt lsultabatatRRAMSALT Bcehit@ichBY T tnOMAIRNRG Hape by the

Rssebi | es 2201616 HARSRAHR 1k SHHBOTSa S IRP SanPEsa HeRROIRGTTION: are 226,
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transferr eqntr’ﬁ)or%hoeetail below, in this configuration some or all rotational vibration or
gyration generated by the HDD module 206 during operation may be
transferred to the counter-vibration assemblies 210.
20
When the HDD 206 is coupled to the mounting frame 226, any rotational
vibration or gyration of the HDD module 206 may be transferred to the
mounting frame, including the upper dish 222 surface of the counter-vibration
assembly 210. Thus, as the HDD 206 vibrates or gyrates, the mounting frame
25 226 and upper dish 222 associated with the mounting frame may move with the
HDD, predominantly in a lateral movement. The movement of the upper dish
222 upon the sphere 220 may cause the sphere to rotate hence depress within
the counter-vibration assembly. However, the weight of the HDD 206 and the
shape of the dish surfaces may exert sufficient force on the sphere 220 to
30 recenter the sphere within the upper and lower dish surfaces. Thus, the sphere
220 may act in a manner similar to a spring assembly to absorb lateral
movement of the HDD 206 and mounting frame 226 and return the sphere back
to the center location of the dish surfaces. Further, the general softness of the
sphere 220 may absorb a portion of the vertical movement of the HDD due to
35 the rotational vibration or gyration of the HDD. In this manner, the counter-
vibration assembly 210 may facilitate lateral and vertical movement of the HDD



mounting frame, including the upper dish 222 surface of the
counter-vibration assenbly 210. Thus, as the HDD 206 vi brates or gyrates,
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assembly 300 may include an HDD cover 302 and a mounting bracket 304

encasing an HDD 306. Further, the housing assembly 300 may include one or

20 more sphere and dish surface counter-vibration assemblies as explained above

with reference to Figure 2.

In addition to the features explained above, the housing assembly may

also include one or more bumper 312 devices configured to cushion the HDD

25 306 in the event that the housing assembly 300 is dropped or knocked. For
example, as explained above, the HDD 306 and mounting frame 326 may be
fully supported by the spheres 320 of the counter-vibration assembly. Thus,
the HDD 306 may not be in contact with any other part of the housing
assembly, essentially creating a clearance space between the HDD and the

30 rest of the housing assembly 300. This clearance space may provide room for
the HDD 306 to vibrate or gyration within the housing assembly 300 without
transferring the mechanical movement to the housing assembly. However, a
bumper 312 device may be implemented within the box-like housing to cushion
the HDD 306 from impacting the sides or top of the housing assembly 300,

35 thereby possibly damaging the HDD.



encasi ng an HDD 306. Further, the housing assenbly 300 may include one or
nore sphere and dish surface counter-vibration assenblies as expl ai ned
above wi twonefearsenge to Figure 2 . In addition to the feasrwresmopssai ned
above, the housing assenbly may al so include one or nore bunper 312 devices
configured to cushion the HDD 306 in th? event that the housing assenbly
300 is dropped or knocked. For exanpl e; As expl ai ned above, the HDD 306 and

nmounting frame 326 may be fully supported by the spheres 320 of the
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Violent1y i3SREIIME PrtestineH [B SGULUFRERE enbl y 300 box. Furt her,
several protrusions 3 12 may be | ocated on each side and on the top of the
box-Tike interi CE!Sth%fr bturr]nepep%'é?/fcgg may also be used with the described

implementations. For example, metal springs may be used to cushion the HDD
306 from impacting the interior of the housing assembly. Other

20 implementations may take the form of, but are not limited to, a protective cover
placed over the HDD 306 itself, a set of rubber stoppers and a foam padding
placed on the inside surface of the housing assembly to cushion any impact.
Generally, any device that may cushion the impact between the HDD 306 and
the inside surfaces of the housing assembly when the device is dropped or

25 knocked may be used with the present implementations.

Figure 4 depicts a top view of an embodiment of a hard drive disc
housing assembly including a counter-vibration mounting system incorporating
spheres. The housing assembly shown in Figure 4 is similar to the housing

30 assembly shown in Figures 1 through 3.

The embodiment shown in Figure 4 may include a HDD cover 402 as
part of the HDD housing assembly 400 and an interface opening 408 as
described above with reference to Figure 1. Further, this embodiment may

35 include four counter-vibration assemblies 410 to support an HDD and absorb
the rotational vibration or gyration caused by an imbalanced platter of the HDD.



assenbly to protect the HDD 306 fromevery direction. O her bunper devices
may al so be used wth the described inplenentations. For exanple, netal
springs nwy 20m/0s3ad to cushion the HDD 306 from i npacti mgrtareodontsss or of

t he housing assenbly. Qther inplenentations nmay take the formof, but are
not limted to, a protective cover pl acig over the HDD 306 itself, a set of
rubber stoppers and a foam paddi ng pl ated on the inside surface of the
housi ng assenbly to cushion any inpact. Generally, any device that may
cushion the inpact between the HDD 306 and the inside surfaces of the
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vibration or gyration.

Figure 5 depicts a bottom view of an embodiment of a hard drive disc
20 housing assembly including a counter-vibration mounting system incorporating
spheres. The housing assembly 500 shown in Figure 5 is similar to the housing
assembly shown in Figures 1 through 4.

The embodiment shown in Figure 5 may include a mounting bracket 504
25 including four counter-vibration assemblies 510 located at the corners of the
housing assembly 500. An HDD 506 may be attached or otherwise associated
with a mounting frame 526. The mounting frame 526 may also include an
upper dish surface while the mounting bracket 504 may include a lower dish
surface as described above with reference to Figure 2. Further, the mounting
30 frame 526 and HDD 506 may be supported by a sphere of the counter-vibration
assemblies 510 such that the sphere may absorb the vibration or gyration
caused by the HDD module during operation. Further, several bumper devices
512 may protrude into the clearance space between the HDD 506 and the
inside surface of the housing assembly. The bumper devices may cushion the
35 HDD 506 from coming into contact with the housing assembly as described
above with reference to Figure 3. Each of the features shown in Figure 5 may



each corner and one on each side of the HDD. |In another enbodi nent, only
one counter-vibration assenbly 4 10 may be included, with the HDD resting
on t he cowotefroosrdanati on assenbly such that the assenbl ycrap2@0s633083 t he HDD
vi bration or gyration. Figure 5 depicts a bottomview of an enbodi nent of a
hard drive di sc housing assenbly including a counter-vibration nounting
system i ncorporating spheres. The houst hg ~assenbl y 500 shown in Figure 51is
simlar to the housing assenbly shown in Figqures 1 through 4 . The
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assenbly as descyi bed, ahove wi.th reference tq Figure . .Each of the
featured? anown | HersaRpATSHLY EoWwd 0 Fefre alifr Fausid 28sPil Shove
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severalldifferent orientations. The enbodi nent of Figure 6 may include a
sim | ar housi ng Hasembbyinaentdrayg alsesidclabde\eelowiensktidi cgurtet-brationer 602 and

a mounting a%rs%%?i%s%(aéporting the bottom of the HDD in a similar manner described
above. For example, four counter-vibration assemblies may be located at the
corners of the HDD to support the HDD module and absorb the rotational

20 vibrations of the platter or platters. These counter-vibration mounting
assemblies may include a sphere 620 located between an upper dish 622
surface and a lower dish surface 624. The upper dish 622 may be coupled to a
lower mounting frame which, in turn, may be coupled to the bottom of the HDD.
The lower dish 624 may be coupled to the mounting bracket 604 of the housing

25 assembly 600. As described above, the counter-vibration assemblies may
support the HDD when the HDD is in an upright position and absorb the
vibration or gyration caused by an imbalanced platter assembly of the HDD
module.

30 The embodiment may also include a second set of counter-vibration
assemblies located at the top of the HDD. These counter-vibration assemblies
may be similar to the assemblies that support the HDD from the bottom. Thus,
the upper counter-vibration mounting assemblies may include a sphere 620
located between an upper dish 634 surface and a lower dish surface 632. The

35 upper dish 634 may be coupled to the HDD cover 602. The lower dish 632
may be coupled to an upper mounting frame which, in turn, may be coupled to



coupled to create a box-like structure to encase an HDD. The enbodi nent may
further include bunpers 6 12 |ocated within the interior of the box-Iike
struct ur ewpeomusiian the HDD as descri bed above. The enfpodinreew/ossys al so
include a |l ower set of counter-vibration assenblies supporting the bottom
of the HDD in a simlar manner descri bei above. For exanple, four
counter-vibration assenblies may be | ot ted at the corners of the HDD to
support the HDD npodul e and absorb the rotational vibrations of the platter
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absorption of the HDD vi bration. Thus, if the

It will be appreciated that various modifications and alterations may be
made to the described embodiments within the scope of the accompanying
claims.
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HDD housi ng assenbly is turned upside down, the upper set of

countervi bration assenblies nmay now support the HDD and absorb the

vi br at i onworzogyrsadiuon of the HDD nodule in a simlar mapoerErasonesss i bed
above in relation to the bottom set of counter-vibration assenblies. Thus,
the HDD device may operate in either the_upright orientation or the upside
down orientation with the vibration or'g rati on of the HDD nodul e bei ng
absorbed by the countervibration assenblies. It will be appreciated that
vari ous modifications and al terati onsCkBIMBe made to the descri bed

enbodi nrents within the scope of the acconpanying clains. CLAIMS 1. A storage

devi ce nmounting assenbly conprising: a nting frame defining an upper
surface and-a Id&éforggﬁ'éﬁkf'@,e mﬂ%ntu'%pﬁserérnﬂ%’h’&e@%élﬁ}%ged to couple to a
storage devi ce; amduadng franee defieing @ong@pes smn’ebecaadcaalm&ea@uﬁa_c:éhtﬂerrouny ng
frame, the ?@uﬁgeg%W%ngaaﬁg%su@@wsqiaﬂr Yeyit@m the mounting frame; at
| east one sphiere; and "at” Fe€ast “one | ower "cohcave Surface oriented at | east
partial | y beneatai |easi ane UpRestcoogave ppdace opuried (e thd aosnting &esie) thée at

| east one r%ohéa&lf%@ﬁé@é’oﬁé’ﬁt%%é Althb $ASIntPRSratAREr concave surface

and the at l'east _one [ower concave surface such that the at |east one
sphere is at | editegyanesnhereaihsed within the at | east one upper concave

surface and the dtledftaiec I0Wer coMEIvecslirtRiecorfdttéaaecard patpRpbepebitethat

| east one uaﬁrfer tconcave surface, ﬁ% A st orage unt.i ng assemnbl .ast ﬁl ai med
n 0 aim 1, SHERTRE URRES HOOFALE SUMTRSR Y IRIOH BECas) SPEPTEES Frericted east
one | ower dmiwaes tseaf Bast o8e uppestancaye suriatei anygl thesanddst cre lovar med i n
Claim?2, f LS| I - i

br acker . oneke SaRES SLER Rl tRY B okl 68 SBhU R AR IEAS LRI, IRMNedN
struct ure, Wiupéhe at lsashang ugpsccenGare S@%ﬁ@é@éﬂ?\ﬂtﬂﬁﬁi OtnﬁéQW@k-l i ke
structure. dbnca\?e%bﬁéé@%nﬂ%‘aﬁbbﬂgtl@éé?!@é%Voﬁéuﬁbéﬂr 8&stdve {drticgt 3, further

conpri si ng
2. A storage mounting assembly as claimed in Claim 1, further comprising
a mounting bracket coupled to the at least one lower concave surface.

3. A storage mounting assembly as claimed in Claim 2, further comprising
a cover releasably coupled to the mounting bracket, such that the cover and
the mounting bracket form a box-like structure, wherein the hard disc drive is
encased within the box-like structure.

4. A storage mounting assembly as claimed in Claim 3, further comprising
at least one bumper assembly coupled to an inside surface of the cover, the at
least one bumper assembly being arranged to cushion the storage device from
impacting the inside surface of the cover.

5. A storage mounting assembly as claimed in any preceding claim, further
comprising a snap device releasably coupled to the mounting frame.

6. A storage mounting assembly as claimed in any preceding claim, further
comprising:
three additional upper concave surfaces coupled to the mounting frame;
three additional spheres; and
three additional lower concave surfaces such that each upper concave



at | east one bunper assenbly coupled to an inside surface of the cover, the
at | east one bunper assenbly being arranged to cushion the storage device
from i npawbigydsha4i nsi de surface of the cover. 5 . A SpoTAPLIODLE3E: N
assenbly as clained in any preceding claim further conprising a snap
device rel easably coupled to the nounting frame. 6 . A storage nounting
assenbly as clainmed in any preceding ct & m further conprising: three

addi ti onal upper concave surfaces coupled to the nounting franme; three
addi ti onal £ds asaeeiatedrwiEh aneiof thmlower sReFav@ AUEIEeSSeNd aSPEEERISh t hat

each upper ¢Hym&yBetWdarPel Ss08RAsd apper ad bwiiteoptaldeutiavgy. concave
surfaces and a sphere is oriented between the associ ated upper and | ower

concave surfaces. 7 . A storage nounting assenbly as clainmed in Caim6,
wher ei n t he7.f ourA sfopage cuwding sasefradye as gladmeddaCiainaf, Wbereirt tienfous of t he

mounting fr T cﬁnca\{pé ?ﬁr% ear'@%@é}tiea%t?5&%3?#1%83@5@%%%*&??%{/%& preceding

claim wher€im the a east one sphere i s constr ration
absorption material. 9 . An apparatus for absorbing vibrations of a storage

devi ce comy | S| NG sichabeVRLIRYMLSLBEh | BTIAAUEIE Bl Dréchihé emrdur f ace of 2

storage devi ce; an upper nounting franme coupled )p surface of the
storage dewh@reinh@ aitleagane %ﬂt@rei'%%ﬁ?ﬂw&% BMbR WPralieeABSY PEeRDr i si ng: a
first concavatesiagl.f ace coupled to the | ower nounting frame or the upper
nounting franme; a sphere; and a second concave surface coupled to a storage
devi ce housing, wherein the sphere is oriented between the first concave
surface and.t he Arapparatuhfsnabsethihgeibraticts ofrastordge deviee €onprising: east

Do nce. V26! S o i SRR RO AR Gl cancave
an upper mounting frame coupled to a top surface of the storage device;
and
at least one vibration-absorbing assembly comprising:
a first concave surface coupled to the lower mounting frame or the upper
mounting frame;
a sphere; and
a second concave surface coupled to a storage device housing, wherein
the sphere is oriented between the first concave surface and the second
concave surface such that the sphere is at least partially enclosed within the

first concave surface and the second concave surface.

10.  An apparatus as claimed in Claim 9, further comprising:

a cover; and

a mounting bracket for mounting the storage device in an electronic
device,

wherein the cover is releasably coupled to the mounting bracket, such
that the cover and the mounting bracket form a box-like structure encasing the
storage device within the box-like structure.

11.  An apparatus as claimed in Claim 10, further comprising at least one
bumper assembly coupled to the inside surface of the cover, the at least one
bumper assembly being arranged to cushion the storage device from impacting
the inside surface of the cover.



a cover; and a nmounting bracket for nounting the storage device in an

el ectronic device, wherein the cover is releasably coupled to the nounting
bracket, wocbiwdsadist he cover and the nounting bracket fecmeeionsisske
structure encasing the storage device within the box-like structure. 11. An
apparatus as clainmed in Claim210, further conprising at |east one bunper
assenbly coupled to the inside surface- { -t he cover, the at |east one

bunper assenbly being arranged to cushion the storage device fromi npacting
the i nsi de Wurf dveappariates apglaimed in Chaimah@ oF Séaimn 45 whereieat leasidodr m 10 or

Caimll, wiserivibrationh %@%rb‘rﬁ'—@%s%?ﬁ@l@s‘%ﬁﬂ fur wabdBFiondassiAg! | es and
f our Iovver Vi bratgl on- a Sﬁ,l‘,f? gqrassenbl | es support the storage device. 13 .

An appar at SEERETiSHRRO Vigferei n t he second concave surface of
each of the upper vibration-absorbing assenblies is coupled to the upper

mounting e sdobhe AEC00d AT AN (8SR GLiRph Aortherdaver

vi bration-a Sse Ies 1I's Cou OV\FJ_I’ noun
An appar at uriesecifgach @fithe @paernv@@tlommmrhlngw@sernb@esdﬁ)mtap} $wfffeace of

each of t h%dﬁé‘?‘?ﬁodﬁt%ﬁ‘fférﬁ@ a‘h@%ﬁé%’e@ﬁné‘%éﬁﬁé\}é S§rface &Pé%he&\‘ the |6 s cover

and the first concave surface eac | ower viI brati aon-absorbing
assenbl i es Vikradiginbsarkiag ergempliog isrepunied ieine Ieyehmayating i@m&ur upper

vi brati on-absorbi ng assenblies and four | ower vibration- absorbl ng

assenbl i es f}ﬁsor the vi brat| rq%w i e de icfe. An_appar at us
e eIa med T orf oPSesa 2% sPihedln Clfiny on s Eiest fhcayn PRREL S 1r om
an el ast omof egeh ofdheupper vibationfalvszirbind dssemabissidcogpled o die coneranda
storage devj,ce GQupl b§¢ Qgrfaé?%f‘;eém?% e |8&/%F9%‘?at?cﬁ¥58§or%§a%%ﬁ%lle’%9sf rame,

t he nounting frame concav fromthe
st orage deﬁ%@*edﬁq f@ﬁtmﬂ@?t!ﬂgeb"falckglb sgeh datdhe feYradaoen i aﬁorg-ﬁhéo@mg

const r uct echlemtiigs AindoBuA R RiBHatioRla®sbing assemblies absorb the
vibrations of the storage device.

15.  An apparatus as claimed in any of Claims 9 to 14, wherein the sphere is
constructed from an elastomer gel material.

16. A method for absorbing vibrations of a storage device comprising:

mounting the storage device on a mounting frame, the mounting frame
including a first concave surface oriented away from the storage device;

orienting the first concave surface over a sphere constructed of
vibration-absorbing material;

orienting the sphere within a second concave surface, the second
concave surface associated with a mounting bracket, such that the sphere is at
least partially enclosed within the first concave surface and the second concave
surface and supports the mounting bracket.

17. A method as claimed in Claim 16, further comprising encasing the
storage device within a box-like structure, the box-like structure comprising a
top piece and the mounting bracket.

18. A method as claimed in Claim 16 or Claim 17, wherein vibrations of the
hard disc drive are translated through the first concave surface to the sphere,
such that the sphere at least partially absorbs the vibrations.



orienting the sphere within a second concave surface, the second concave
surface associated with a nounting bracket, such that the sphere is at

| east parwbablopsensl osed within the first concave surfaeeTardodwhesssecond
concave surface and supports the nmounting bracket. 17 . A nethod as cl ai ned
in Caim1l16, further conprising encasi nﬁ; the storage device within a
box-like structure, the box-like struct ife conprising a top piece and the
nounting bracket. 18 . A nmethod as clainmed in Claim16 or Claim1l7, wherein
vi brations of the hard disc drive are translated through the first concave
surface to f{die sphAfstRod B8 Thifatintdhg TRISINS 86 td @8sturthar tbal ri:éir@bsor bs the

i brati : . A net hod I d’. .of C 16t 8.. h

Conpri Si ng AT Ageas YESemBREOBYRRAS SHATEE SUHAGR of K 198 KseT4b8 of the
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nmet hod as c any o ai ns wherein the sphere is
constructed froman el astonmer gel naterial.

20. A method as claimed in any of Claims 16 to 19, wherein the sphere is
constructed from an elastomer gel material.



