
;e3eFFLvp6TsG  DYNAMIC PRESSEURE BEARING DEVICE BACKGROUND OF THE INVENTION
1. Field of the Invention: The present invention relates to dynamic
pressure bearing devices each equipped with a dynamie pressure bearing
member that supports a rotation shaft with dynamic pressure generated by
lubricating fluid, and the present invention also relates to motors
equipped with such dynamic pressure bearing devices. 10 Z. Related
Background Art: In recent years, the development of dynamic pressure
bearing devices in which rotation shafts are supported by having
lubricating fluid generate dynamic pressure has beta underway in order to
create bearing devices that can rotate rotatry bodies at high-spend and
high precision in various types of rotary drive devices. In such dynamic
pressure 15 bearing devices, those having a thrust bearing section SB
structured as indicated in Figs. 8 end 9, for example) have been recently
proposed in order to make the entire device thinner. With respect to the
thrust bearing section SH indicated in these figures) a rotary member 3 is
attached to a rotary shaft Z) which is supported in a freely rotatable
manner by a dynamic pressure bearing member 1, and an inner r- end surface
(bottom end surface) in the axial 20 direction at the center part of the
rotary member 3 is positioned opposite and in close proximity is the axial
direction to eve inner end surface (top and surface of the dynamic pressure
bearing member 1, thereby forming the throat bearing section SB.   Ia the
interior of the throat dynamic pressure b caring sections 5B, as
appropriate amount of a lubricating fluid (omitted fmm drawings) ie filled
and haziagboae dyaatnic pressm-e Bgcoovea 4) for example, are formed
crn,c$vefy in a ring shape as a dynamic pressure generating means for the
lubricating fluid) so that the pressurizing 5 effect of the dynamic
pressure generating grooves 4 causes dynemia prcssw~a to be generated in
the lubricating fluid and thereby yields a predetermined levitation force
in the axial direcrion rn order to effectively yield levitation force in
the axial direction with the thrust dynamic pressure bearing section SB, it
id dcsirnble to act the pressut~zing s~bCt of the 10 dynamic pressure
generating groovoa 4 inward is tho radial direction (towardb lho iemter). 



Consequently, as indicated by arrows in Fig. 8, the prassuriziag e~eot
(i.o., the pumpinE effect) of gmove sections 4tt on the outs side in the
radial direction is aorraally sat larger than the pressurlzi~ effect of
groove sections dh on the inner side is the radial direction) where the two
seta of groove sections 4a and 4b eomprieo the d ynamie pressure geaerabaQ
15 grooves 4, and the pressure difference between the two causes the
lubricating fluid to be seat towards the center. in the meeatime, a fluid
sealing section 5 comprising a capillary scaling section or the like is
ibrmed adjacent to an arcs on the coax side in the radial direction of the
thrust dynamic pressure boaring tibc;tion SB) iu order to prevent the
lubrlcadn,g fluid within the 20 thrust dyaataic prcasuro boariag section SH
from flowing out. The !laid e~c~nlinr aoclion 3 can be formed by maloag toe
of an outer circumfereaoe wall surfaoo of the dyaemic hreastm bearing membc
1, for acample; more speci$cally) a tapered sealinr space is 2   created by
formia~ as appropriate gap betwern the outs circumfereunoe wall surface of
the dynamic pressure bearing member 1 and an inter circumfenace wall
rurfaee of a counter plate 6, which is attached to the rotary member 3 to
serve also as a fallout ato~er member, sad by gradually enlarging the gap
towards an opening section at the bottom. 5 In fornziag the thrust dynamic
pressure bearing section SB having such a structure, it is naturally
desirable to reduce torque 1088 that occurs iu the thrust dyasmic pressure
bearing section SB) and to that end efforts have been made to make the
outer bearing diaa~cta of the thrust dynamic pressure bearing section SB as
small as possible, In other words) poaitioniag the throat dynamic pressure
bearing accaioa SB is the sestet part of as 10 satire thrust opposinE
region that ie fortncd bctwcea the cad surface in the axial dItoctiun of
the rotary member 3 and the end surface is the axial direction of the
dynnmio pressure bearing member 1 has been practical for some time.
However, when the outer diameter of the throat dynamic pressure bearing
aectxon SB is small) the pressurizing force (the pumping force) of the
thrust dynamic preesiue 1 S bearing aoctioa SB inward in the radial
direction fails to work on the lubricatinE fluid that is in a region more
outward is the radial diroctioa thaw the thrust dynamic pressure bearing
section Sli; consequently) the lubricating fluid that it in the region more
outward in a radial direction than the thrust dynamic pressure boating
section SB may acattm~ to the outside of tlia bearing (un ihd umar aide in
the radial direction) due to cenarifhgal force from rotation) 20 The
rotational centrifugal force applied to the lubricating fluid is
pivpartional to a square of rotational speed; consequently, whoa high-speed
rotation of over 10,000 rpm takes place tea in latest rotary drive devices,
an extremely large centrifugal farce is applied 3   to the lubricating
fluid, which makes it eary for the lubricating fluid to be eoattered; the
holditlg power of the fluid sealing section 5 may not be able to tu~pport
this nad there is s greater risk of the lubricating fluid leaking outside.
When the luh~r;cating fluid leaks outside) the amount of the lubricating
fluid becomes insu~cimt iasido the bearing by the 5 amount leaked) which
can shorten the life of tho dynaiaic pressure boating devica. Further) fn
devices that require highly clown anvimnraent such as HI3D (hard disk drivo
devices), the leaking of the lubricating fluid can cause contamination of
internal equipment and lead to fatal problems ibr the entire davfco. 



ano way to prevcat tho lubricating fluid fivut lcx~lcing outside of the
thrust dyitamie 10 prsssure bearing seotioa SB is to mako gaps betweca
membars positiotu~d n~ tha thrust dya8mic pressure bearing section SB
narrow) but this causes rotational torquo loos in asirowed pathway
Rections, which can lead to such problems as increased drive tartest)
~~T~r~raR,v OF THF INVENTION: 15 Iu view of tho above, tho present
invention provides dynamic pressure bearing devices with simple
configurations that can effectively prevent IubricatinE fluid from locking
outside of thrust dynamic pressure bearing sections SB. In order to solve
the problem deacn'bed above, in a dynamic pressure bearing device according
to the present invention, a pumping devico is provided in an outer
circumference 20 part of a thrust opposing region that is between an end
surface is the axial direction of a dyaamio pressure bearing member sad au
end aurfeu:e in lho esxial direction of a rotary member, such that the
pumping device prsaauzizes inward is the radial direction s   lubricating
fluid inside the tbruat opposing Legion) and where the pumping dvvioo is
configured to generate as inward prexsuri~ing force larger than a
rotational centrifugal force appliod to the lubricating fluid within the
throat opposing regicm during notation, In other words, with the dynamic
pressure bearins device having such a configuration described above, there
is a pressuziziag force applied by the pumping device at all times inward
in the radial direction (towards tb~o ceattr) at the outer circumference
part of the entire thrust opposing rogion, including a thrust dynamic
pressure bearing section; canscquetuly, even if high-speed rotation were to
take plaeo in a coafigurstion in which the throat dynamic pressure bcsriug
a~oc:licm hrsa n small diataeter to roduce torque 10 loos) the inward
pressuritiag forco of tho pumping davicc scourcly prava~te the lubriwiting
fluid from leaping outside. Tn a dynamic pressure bearing device is
accordance with the eaibodimatt of the present invention, the pumping
device may be rmvided separately fro the thrust dyauaic pressure bearing
section and may be positioned in a region more outward in the radial 15
direction than the throat dynamic presstn a bearing section, such that the
threat dynamic proasure bearing section has a structure that experiences
leas torque loss sad the lubricating fluid is etlectively prevented fi~om
leaking outside. Further in the dynmmic pressure bearing device according
to the embodiment of the pn~cnl invcalion, a dynamic pressure generating
device of the thrust dynamic prossuro 20 booing section rosy consist of
herringbone-shaped dyuau~ie proasurc lroncra~ting grooves) 



sad the pumping device may cansiat of spiral-shaped dyaamio pressure
generating g~ovoa, such that the thruri dya$mic pressure bearing section
having a structure ~ilar to 5   conventional throat dynamic preacure
bearing aectiotu can be easily formed) while the configuration of the
pumping device that effectively rrevents the lubricating fluid from leaking
outside can be made simple. Moreover) in the dynamic pr~easure bearing
d,cvice in accordance with the 5 embodiment of the prosent invention) due
to the fact thax a dynamic presatu~e generating device of the throat
dynamic pressure bearing section rosy be provided to serve also as a
pumping device. As a result, the overall structsn~e is siaaplified. In ii;o
~lyanmic pressure bearing device according to the present invention, the
dyaamia pressure generating device of the throat dynamic pressure bearing
section that also 10 raves as the pumping devioe rosy oonaiet of
herringbone-shaped dynamic pressure generating grooves made up of groove
aectxona oa the outer tide in the radial direction and groove sections on
the inner side in the radial direction. l~nthe~, the width in the radial
direction of the groove sections on the outer side in the radial direction
may he Larger than the width in the radial direction of the groove sections
on the inner aide in the radial 15 direction of the herringbone-shaped
dynamic pressure-generating grooves. Consequently, by merely molding
ordinary herringbone-shaped dynamic pressure generating grooves is an
asymmetrical meaner, bearing performance equal to or greater than
conventional bearing parformunc~ c~~ by obtained, while eftbctively
preventing the lubricating fluid from leal-iag outside. 20 ~ Further is the
dyaomie pressure bearing device according to the cmbodimeut of flit present
invention, the pumping device may conrirt of spiral-shaped dynamic pressure
gena~ing grooves and the pumping device may also nerve ar a dya~mic
preoaure 6   generating device for the throat dynamic preccure bearin.~
section. As a result) the dynaxaio pressure bearia~ davice having as
extremely Rimnte and low-cost structure can have a lubricating fluid
generate dynamic pressure fnr thrust levitation Bad effectively prevent the
lubricating fluid iiom lealdag outside. 5 Moreover) in the dynamic pressure
bearing device in accordance with the eanbodimeat of the presaat invention,
the fluid scaling section may consist of a capillary scaling section formed
by an outer circumference wall surface of a dynamic pressure bearing
member, a lubricating fluid is conrinuou8ly Shed in an area defined by a
thrust dynamic preaatm bearlag section and s capillary eealjt~ aocriiva.
Consequently, ~ciant. 10 lubricating fluid ie scoured for the throat
dynamic pressure beaxlag ecction, sad burns and seuffiag ere e$ectively
preveatad by tlnt praeaee of the lubricating fluid even when members in the
area defined by the thrust dynamic preooure bearing aactioa sad the
capillary sealing section coma into contact with each ether. 



Other objcats, features and advantages of the invention will become
apparent from' 15 the following detailed description taken in conjunction
with the accompanying drawings. BRIEF DESCRIPTION OF THE DRAWINGS: Fig. 1
schematically shows a longitudinal cross scetion of a shaft rotation-type
HDD spindle motor with a dynaz~~-pressure bearing dcvica is accordance with
an embodiment 20 of the presrat iuvmtion. Fig. 2 shows as enlarged
longitudinal cross section of the dynamic przsaw~e bearing device used in
the IUD epiadlc motor shown in Fig. 1. 7   Fig. 3 chows R plan view of the
shape of thrust dyaamie pressure gsaer~ing grooves provided in the dynamic
pressure bearing section shown in Fig. 2. Fig. 4 shows an ealarRed
longitudinal cross section of a thrust dynamic pressure bearing section of
a dynamic pressure bearing device in accordance with another 5 bodunent of
the present invention. Fig. 5 shows a plan vices of the shape of dyanmic
pressure gaaeratang Eroovcs prvvidod in the throat dynamic preesure bearing
section shown in Nig. 4. Fig. G sliow~r nn onl~ed longitudinal cross
section of a thrust dynamic pressure bvariag seotion of a dynamic prcsruro
bearing devico in accordance with yet avaother 10 embodim~t of the present
invantio~n. Fig. 7 shown a plan view of the shape of dynamic pressure
generating grooves pmvidtd in-the thrust dynamic pressure bearing Rectior
shown in Fig. 6. Fig. 8 shows an enlarged longitudinal cross aeation of a
theist dynamic rrecsure bearing section of a conventional dyaemic pressure
bearing device. 15 Fig. 9 shows a plan view of the shape of dynamic
pressure generating grooves provided in the thntst dynamic pressure bearing
section shown in Fig. 8. DETAILED DESCRIPTION OF'~~tEFERRED EMHOD11VVIENTS:
~nbodimeata of the present inventlou ai~o dodcribod in c3ctdil below based
on 24 drawings) but a dvsaription will be aiedc first as to as overview of
a hard disk drive device (IUD) as an eocsmple to which dynamic prercure
bearing devices according to the psesent invention are applied. 8   



The overall view of a ~ rotziioa-type IUD device shown is Fig. 1 comprises
n stator assembly 10, which ie a fixed member) and a rotor nesembly 20,
which it a rotary member assembled onto the top of the stator assembly 10.
The stator avsemhiy 10 has a fixed frame 11, which is screwed to a fixed
base omitted from drawings. The fixed frame 5 11 may be formed from an
alumiaunt material to achieve a lighter weight; on the inner circumf~eace
surface of a ring-shaped bearing holder 12 formed upright in the generally
center part of the fixed frame 11 is a bearing sleeve 13, which is a fixed
bearing member formed in the shape of a hollow cylinder sad joined to the
bearing holder 1z through press fitting or shrink fitting. The bearlug
sl~vo 13 mxy bo formed with a copper material such 10 ae phosphor brouu is
order to more easily machine bolos with small diameters. A stator core 14,
which coasiste of a laminate o electrosnag~tetio steel plntos is mounted cm
the outer circumfrrenoe mounting surface of the boariag holder 1Z, sad a
drive coil 15 is wound on tech salient pole section provided on the stator
care 14. A rotary shaft 21 that comprises the rotor assembly 20 is inserted
is a center hole 15 provided in the bearing sleeve 13 in a frtely rotatable
manner. This means that a dynamic pressure surface formed on as outer
circumference surface of the mtary shaft 21 and a dynamic pressure surtaee
foaned on an inner circumference wall section of the bearing sleeve I3 arc
positioned opposite each other in the radial direction) sad two radial
dynamic pressure bearing uecaivas RB sad RB are formed in minuscule gap
sections between them 20 with as appropriate interval between the two
radial dynamic pressure bearing sections RB sad R.H in the axial direction.
More specifically) the dyasmic prsssuxe surface on the bearing sleeve 13
side tad the dynamic pressure surface oa the rotary shaft 21 side of each 9
of the radial dynamic pressure bearing aectioaa 1'ZH are positioned
agpaaite each other is a circular fashion across a minuscule pap of several
micrometers, and a lubricating fluid such as a lubricating oil, magnetic
fluid or au is filled or present is a continuous manner in the axial
diroetioa in a bearing apace formed by the nninuscule gap. 5 Oa at least
one of the dynamic pressure surfaces of the beating sleeve 13 or the rotary
shaft 21 are provided herringbone-shaped radial dynamic pressure generating
grooves) for example) that ate concavely formed is a ring shape in two
blocks separated in the axial diroctiou, During rvtulion, a pumping effoct
of the radial dynamic pressure geaea~stiag grooves pressurizes the
lubricating fluid, which is omittod $vm drawings, to 10 generate dynamic
pressure) and a rotary hub 22, whioh ie described later, together with the
rotary shaft 21 hecc~me shftft-supported is the radial direction is a
non-contact atato with the bearing sleeve 13 due to th~c dynamic pressure
of the fuhricatiag fluid. The pumping effect in each of the radial dyaemic
presaura bearing aectionR RR is balanced in the axial direction as
indicated by arrows especially is Fig. 2) so that the 15 balanced pumping
effect in each of the radial dynamic prC8B11TC bearing sections RH doos not
cause the lubricating fluid to be pushed in either direction in the axial
direction. The rotary hub 22 that with the rotary shaft 21 comprises the
rotor assembly 20 is a goucrally pup-shaped mcuibcr made of an aluminum
metal, and a joinfng hole 22a provided is the ceatGr part of tho rotary hub
22 Ia joined iu a unilnry ;~~hivn with the top ena part of 20 the rotary
shaft 21 through press fitting or ehrinlc fitting. Tha rotary hub 22 has a
body ~aeotion 22b) which io gentrally cylindrically-shaped sad selves to
mount a recording medium dish such as a magnetic disk omitted from drawings
oa the outs circumference 10   section, at well as a dials mounting section
22c, which projeote outward in the radial direction from the body aecticm
22b to aupnort the recording medium disk is the wcial direction; end the
recording medium disk is fixed by a pre9aure a~iied from above in the
drawing with a clampet (omitted from drawings) that is screwed oa from
above Oa the inner circumference wall surface of the body section 22b of
the rotary hub ZZ is mounted a ring-shaped drive magnet 22d via a back
yoke. The inner circumference surf$ce of the ring-shaped drive magnet 22d
is positioned in a ring-shaped manner in close proximity to end opposite
the outer circumference end surface of each of the aelieat poles of the
stator tort 14, while s bottom and surfac;o in the axial direction of the
rlag-shaped 10 drive magnet 22d is positioned opposite is the axial
direction to a niaguctio altracaic~ plate 23 that is attached to the 5xed
ins 11; the magnetic attraction force betweaa the members 22d and 23
cause', the more mtery hub 22 to be attracted is the axial direction, so
that a stable rotating state can be obtained. In the meantime, as openi~
section providod at the bottom end of the bearing 15 cleave 13 is closed
offby a cover 13a, and this presents the lubricating fluid inside each of
the radial dynamic pressure bearing sections RB from leaking outside. A top
end outface of the bearing sleeve 13 and a bottom end surface in the cmter
part of the rotary hub ZZ are positioned in close proximity to and opposite
each other in the axial direction) and a tluusi dynamic pressure >r;,:.::ag
section SB is pmvided in one part of 20 a throat opposing region S between
the top end surface of the bearing etlvcvc 13 and the bottom sad surface of
the rotary hub ~. In other words) on at least ono of the opposing dynamic
pressure surfrees 13 and 22 that comprise the thrust opposing region S are
formed 



11   hemagboao-shaped thrust dynamic preature generating grooves SG, as
indioatod especially is FiQ. 3) and opposing pelts is the axial direction
that include the throat dyazmie pre9aure generating grooves SG comprise the
thrust dynamic pressure bearing section SR. The dynamic pressure surface oa
the top end surface off the bearing sleeve 13 and 5 the opposing dynamic
pressure surface in close proximity oa the bottom end surface of the mtary
hub ZZ) where the two dynamic pressure surfaces comprise the thrust dynamic
pressure bearing soctioa SB) are positioned apposite each other is the
axial diroction across a iuinuyaulc gap of several micrometers; the
lubricating fluid such as oil) magnetic fluid or nir is fillod continuously
$om the radial dynamic pressure bearing sGCliona RH into the 10 bearing
space comprising the miausaulc gap; during rotation) a pumping o~ect of tho
tluue~t dynRmie pressure generating groovsa SG pressurizes the Iubricatiag
fluid to generate dynamic pressure; and the dynamic pressure of the
lubricating fluid causes the rotary abaft 21 and the rotary hub ZZ to be
shaft-supported levitating in the thn~st direction sad is a non-contact
state. 15 Whoa this happea9) the thrust dynamic pressure bearing section SB
is positioned at the outermost circumference side of the thrust opposing
region S between the top cad surface of the bearing alcove 13 sad the
bottom end Surface of the rotary hub 22; and at the ouscrmost
circuzafcrential part olthe thrust opposing region S) the thrust dynamic
pressure bearing section 5B also svrvGU n~s a pumping devise that
prcseuriza~inward is ~e radial 20 dirxtioa the lubricating fluid that is
prcacat throughout tho throat opposing t~giun S iacludiag the throat
dynamic preseua~e bearing section SB. That ia) the herringbone-shaped thrum
dynamic~preaaure generating gmovea SG 12   provided in the throat dynamic
pressure bearing aecdoa SB consist of outer groove seotiana SG1 oa the
outer side in the radial direction and inner grove sections SG2 on the
iaaer side in the radial direction, where the outer peeve sections SGl and
the saner grave sections SG2 are linked in a generally V-shape when viewed
in a plane view; of the 5 herringbone-ahapsd groovy sections SGl sad SG2) a
width Ll in the radial direction of the outer groove sections SGl is wider
by an appropriate amount th8a a width L2 in the radial direction of the
inner groove sa,~2iona SG2 on the inner side in the radial direction (LI >
L2)) ao that a p~~uricing force (a pumping force P1) of the outer groove
sections SCil inward in the radial dircctioa (towards the ccatcr) is larger
by au appropriate amount thaw a 10 preawriziag force (~t pumping force P2)
of the iaaer groove sections SG2 outward in the radial direction (P 1 >
P2).  As a result) the pressure difference (P 1 - P2) between the
pressurizing forces of the groove sections SGl sad SG2 is set as a force
towards the cmter, which csma~es the lubricating fluid is the thrust
opposing region S including the thrust dynamic pressure 15 bearing section
SB to be presaurizvd inward is the radial direction (towards the center).
In this way) the thrust dynamic pressure bearing section SB according to
the present embodiment serves also as a pumping device that prcssurixes the
lubricating fluid within the throat opposlug i~gion S towards the caster,
and the pressure difference (P 1 - P2) that is the prcasuriziag force
caused by the pumping doviuc is ao~ larger than a rotational 20 centtifusal
force F that is applied during rotation to the lubricating fluid that is in
a region of the thrust opporing region S more outward in the radial
direction th3a the throat dynamic pressure beariaQ section SH ((P1 - P2) >
1?). 13   FurtherZnore, oa the oute:zaott circuzafereace wall stufeae of
the bearing sleeve 13, which 18 the dynamic pressure bearing member, is
formed a fluid aealiag section comp 'aaing a capillary sealing section 24,
The capillary sealing aeotion 2et that sorer as the fluid sealing section
is formed on the outer side in the radial direction adjacent to the 



5 thrust opposing region S including the thrust dynamic premsure bearia~g
section SB in the axial diractioa; the capillary sealing section 24 is
formed by as outer circumfer~ce wall surface of the bearing sleeve 13 and
an inacr circumference wall surface of a counter plate 25, which serves as
a till-out stopping member formed opposite the outer circumference wall
surface of the bcariag sleeve 13 in the nulial directive. The counter plate
25 Cotl9iets 10 of a ring-shaped tuembor fixed to a flaago section 22o
provided ou the ivtnry hub 22; by gradually ealargiag the gap-betweea the
inner circumfereaee wall su~rfnce of the couatcr plate 25 and the outer
circumference wall surface of the bearing sleeve 13 towards as opening
section at the bottom) a tapered sealing space is formed. The lubaicating
fluid in . the throat dynamic pressure bearing section SH is continuously
filled until it reaches the 15 capillary sealing section 24. At the top sad
part of the bearing sleeve 13 ie a fall-out flange section 13b that
projects outward in the radial direction) and a part of the fall-out flange
section 13b is positioned Apposite a part of the counter plate 25 in the
axial direction. 'lhe members 13b and 25 prcvcat lho rouuy hub 22 from
felling out fa the axial direction. 20 In the preaeat easbodisnaat having
such a configuration) thv prGaaurizing force (P 1  P2) of the thrust
dynamic pretence bearing section SB) whioh also servos os the pumping
device inward in the radial direction (towards the center), is is effect at
a11 times at the outer 14   circumference pert of the entire gust opponing
regiaa S including the thrust dyaaznie pressure bearing section SH: as a
result, even if high-.creed mtxtion takes place is a configuration in which
the thrust dynamic pressure bearing section SB has a smelt diameter to
reduce torque loss) the inward presstuizing force of the thrust dynamic
pressure bearing 5 section SB that also serves as the pumping device
securely pvttvente tho lubricating fluid tom lesYfng outside. In the
present embodiment, the thrust dynamic prossure bearing section 5B that
comprisos the dyuaiuic prcaaure besri~ng generating device also saves as
the pumping devie~, the overall structure of the device is simplifiod
compared to a struclura in which the 10 tyro are separately provided.
Father in the present eoabodiaieat, by merely iaoldiag ordinary
herringbone-shaped dynamic pressure generating grooves in an asymmetrical
manner) the dynamic prosaurr gGnorating device of the thrust dynamic
pressure beating section SB that also server as the pumping dtvice yields a
bearing performance equivalent to or greater than coaveational 15 bearing
performance) while e$xtivcly preventing the lubricating fluid from loelang
outside. 



Moreover in the present embodiment, due to the fact that the fluid sealing
section provided oa the turual ~lynranic pressure bearing section SB
consists of the capillary sealing acctioa 24 formed by the outermost
circumfanuco wall durf~u;e of the bearing sleeve 13, the ZO lubricating
fluid is oontiauously filled in an arcs defined by the thrust dynamic
pressure bearing section SH and the capillary sealing section 24; as a
result, sufBcieat lubricating fluid is secured for the thrust dynamic
preanurc bearing aectioa 5B. In addition) even when is   various fall-out
stopping members positioned in the area dofined by tho thrust dynamic
pressure bearing aecticm .~R and the capillary sealing section 24 come in
contact with each other due to external impact forces, the presence of the
lubricating fluid effectively prevents bums and scu~ng fiom occurring. S In
the moaritime) in an embodiment indicated is Figs, 4 and 5) where elaaeats
identical to elaaente in the embodiment described above are assigned the
same numbers as is the previou$ embodiment) in a thrust opposing region S
between a top and surface of a bearing slave 13 and a bottom end surface of
a rotary hub ?,Z, a thrust dynamic presatm bee~rit~ section SH with a small
diamatar Hnd he~ri,ngbono-shaped dynamic pressure 10 gonaratiag grooves is
providod towards the center. In an outer reglou Iu ttic taclial direction
of the throat dynamic pressure bearing section SB ie a pumping daviao SP
that provcata a lubricating fluid within the thrust opposing zegioa S from
lealri,ag outside, where the pumping device SP is provided separately fmm
the thrust dynamic pnasure bearing section SH. The pumping device SP
according to the present atnbodimeat consists of spiral-shaped 15- dynamic
pressure generating grooves sad is positioned at the outermost
circumference part of the thrust opposing region S. Due to the fact that
the pumping device SP is provided separately from the thrust dynamic
pressure bearing section SB and in a region more outward in the radial
direction than the thrust dyuamic; praawue bearing section SH according to
the~reseat embodiment, ZO the throat dynamic p~rosaure bearing section SH
has a structure that cacpcrianeoe loe~ Lureiuo loss sad the lubricating
fluid is efFectively prevented from leaking outside. F~rth,er) the thrust
dynamic prrxsure bearing section SB having a structure similar to
conventional thrust 16   dynamic pressure bearings can be easily formed)
while the confi~tion of the pumping device SP that prevents the lubricating
Duid from leaking ourRidr can be made simple. Ia an embodiment indicated in
Figs, 6 and 7, where elements identical to elements in the embodiments
described above arc assigned the same ntuabers as in the previous 5
embodiments) only a ptuaping device SP, is provided and the pumping device
SP is configured to strvo also as s dynamic prcsstu a generating d.cvioe of
a thrust dynamic pressure bearing section. Iu other words) the pumping
device SP is formod by spiraIehapcd dynamic preseuc>r ~no~eting grooves)
and an inward (towards the sealer) praseuriziag force (ptuapiag farce) of
tho spiral-shaped dynamic pressusn gouGratiag 10 grooves yieldr both the
dyasmio pressure to levitate s thrust bcariag sad the dynamic presstue to
prevent a lubricating fluid from leald~a~ outside. According to this
embodiment) a dynamic nresaure bearing device having as extrancly simple
and low-cost structtwe can cause the lubricating fluid tn generate dynaatie
pressure for thrust levitation sad effectively prevent the Iubrieating
fltud from Ica~ng 15 outside, so that the structure can be simplified
compared to a structure in which the two 



dynamic preosure generating device arv separately pmvidcd. ?he present
invention by the inventor has been described is detail using ernbodi~nonta,
but the prosent invcation is not limiteQ to the embodiments dzscribed about
sad mny modifications can bo uiade withuut departing from the present
invention. 20 For example) although cash of the embodimcate dcacn'bcd above
is au applictttiou of the przsaat inveatioa to an HDD spiadla motor) the
precast invsntioa can be applied similarly to various other typeR of
dyns~ic preaeiue bearing devices. 17   Aa devcribed above) in a dynamic
presrure bearing device according to the present invention) a pumpinE
device is provided in an outer circumference part within a throat opposing
region between a dynamic pressure bearing member and a rotary member) where
the pumping device pressurizes a lubricating fluid inside the thru9t
opposing region with a 5 pressurizing force inward in the radial direction
larger than a mtationsl centrifugal force, so that tbesa is a pressurizing
force generated by the pumping device applied ax akI times inward in the
radial direction (towards the comer) at the outer circumfa~ence part of the
entire thrust oppoaiug mgivn, including a thrust dynamic pressure bearing
section; eonsequeatly, even if high-speed rotation were to tale place in a
configuration in which the 10 throat dynamic pressure bearing aectioa has a
small diameter to reduce torque loan, the inward pressurizing fence of the
ptanping device with a simple configuration securely prevents the
lubricating fluid from leaking outside and can improve the reliability of
the dynamic pressure bearing device while also making the device smaller
and thinner. In a dynamic pressure b caring device according to the present
invention, due to the 15 fact that a pumping device is provided separately
from a thrust dynamic pressure bearing section in order to securely prevent
a lubricating fluid from leaking outside while improving the performance of
the dynamic pressure bearing device) affects described above can be
accurely obtained. F~rthcr in the dynamic preaause bearing device
acco:'-:.~:g io lhc present invcution) 20 due to the filet that a dynamio
pressure generating device of the thrust dynamic preasurc bearing aectinn
consists of herringbone-shaped dynamic pressure generating grooves and to
the fact that the pumping device conaista of xpiral.ahaped dynamic prersure
generating 18   grooves) the thntat dynamic pressure bearing oectioa hzving
s structure similes to conventional thrust dynamic pressure bearings can ho
easily formed while the canfigurstioa of the pumping device that e$ectivcly
provente the lubricatinE fltud tom leaking nut~ida can be made simple; as a
result, in addition to obtaining the e~'ecte described above) 5
productivity can be inlprovod. Moreover, in a dynamic pressure bearing
device according to the present invention) du,e to tho lgct that a dynamic
pressure generating device of a thrust dynamic pressttro bearing daclicm is
prvvidod to scrva eleo as a ptunping device, the overall structure is
simplified; se a rceult, in addition to obtaining tho effects desctibal
above, productivity can 10 be inaptoved further. 1n the dynumie pressure
bearing device according to the present invention, the dynamic pressure
grating device of the thrust dynamic presrure bearing section that also
serves as the pumping device consists ofherringbono-ahaped dynamic pressure
generating grooves; by forming the width of groove sections on the outer
side is the radial direction I t 5 larger than the width of groove sections
on the inner side in the radial directiaa of the herringbone-shaped dynamic
pressure generating gmovee and by merely molding ordinary heningbono-shaped
dynamic pressure gcaarating grooves in as asymmetrical manner) bearing
performance equal to or greater than conventional hearing performance can
be obtained, vrhilo effectively n~,wGUlit~ the lubricating fluid from
leaking outside; as a reattlt) ~0 is addition to obtaining the c$ccta
described above) productivity can be improved. Furthermore, in a dyaataic
pressure bearing device according to the present invention, duo to the fact
that a pumping device coatirts ef tpirel-shaped dynamic pres>:ure 19
generating grooves and tn the fact that the pumping device also sstvet na a
thrust dynamio pressure bearing section, a dynamic pressure bearing device
having art extremely rumple and low-coat structure can have a lubricating
fluid generate dynamic pressure for throat levitation and effectively
prevent the lubricating fluid fi~o~n leaking outside; as a result) is 5
addition to obtaining the effects described above, productivity can be
improved finthGr. Moreover) in the dynamic pressure bearing dovice
according to the present 



iuveuiion, due ~o the fact that a Iluid seating soction consists of a
capillary sealing section formed by as outer circutnfereuce wall aur8sce of
a dynamic pressure boating meulber) sufficient lubricating fluid is aeoured
for the throat dyaataic greeaure bearing sv~otiun, and 1 O bums sad acuffu~
are effectively prevented due to the presence of the lubricating fluid oval
what alembera in an area defined by the thrust dynamic pressure bsariar
section sad the capillary aealirig section come into contact with each
other) as a result, is addition tv obtaining the effects described above,
life and reliability of the dynamic presstm bearing device eaa be further
improved. 15 While the description above infers to particular embodiments
of the present invention, it will be understood that many modifications may
be made without departing from the spirit thereof. The accompeaying claims
arc intended to cover such modifications as would fall within the trua
scope and arpirit of the present invention. The presently dieoloaod
embodiments aFC therefore to ba cotuiidcrGd in all respects 20 as
illurtrstive sad not rertricdve) the scope of the invantioa being indicated
by the appended claims, rather than the foregoing dercriptioa, and all
changes which coma within the meaning and range of equivalency of the
claims are therefore intended to be embraced 20   therein. Z1   WHAT 1S
f:'LATMFn (S: 1. A dynamic pressure bearinE device comprising: a dynamic
pressure bearing member; a rotary member that is mtatable with respect to
the dynamic pressure bearing 5 member) a thrtiet dynamic pressure bearing
section provided in a thrust opposing region that is beiwoan na end surface
in as axial direction of the dyaeznic pressure bearing member and as cad
surface in the axial dirrx;tiu~n of the rotary member, wherein the throat
dynamic 



pressure bearing section mtatably supports the rotary mcsnbcr in tho axial
dirt~aicm of the I 0 rotary member) a pumping device pmvided is an outer
circumference part of the thrust opposing region to pressurize a
lubricating fluid inside the thrust olrhosing region inwardly iu a radial
direction) wherein the pumping device Qenerates an inward pressurizing
force larger than a rotational centrifugal force applied to the lubricating
fluid within the thrust opposing region 15 during rotation. 2. A dynamic
pressure bearing device according to claim 1) further comprising a fluid
acal suction pravidod Iu a awlivn cvntiuu~ous with the thrust opposing
region on an outer side in the radial direction of the thrust dynamic
preesut~ bcnring aectivn to prevent 20 the lubrieatin,s fluid inside the
thrust dynamic pressure bearing section from flooring outwardly) ZZ   3. A
dynamic pressure bearing device according to claim 1, wha eia the pumping
device is provided separately from the theist dynamic pressure bearing
axtion) and the pumping device is positioned is a region more outward in
the radial direction than 5 the thrust dynamic pressure bearing section. 4.
A dynamic pressuro bearing device according to claim 3, wherein the thrust
dyuauiic pro~a~ae bearing section includes a dynamic pressure generating
device having herriagboac-ahapod dynamic prcsauro gcuorating groovrs, and
lhG pumping device has 10 spiral-ahapad dyaomio preee~a~e gea~g grooves. 5.
A dynamic pressure hearing device according to claim 1, wherein the thrust
dynamic pressure bearing section includes a dynamic pressure generating
device that serves as the pumping device. 15 6. A dynamic pressure bearing
device according to claim 5, wherain the dynamic pressure generating davice
ofthe throat dynamic pressure besting section hen hcrrlugbouwahxped dynamic
pressure generatlag grooves made up of groove sections on the outer aide
its the radial direction and givwc sections on the inner side in the radi$1
20 direction, wheroia n width is the radial direction of tho groove
sections on tha outer aide in 



the radial direction a greater thaw s width in the radial direction of the
groove sootions on the inner side in the radial direction of the
hemngbone-chaped dynamic pressure generating Z3   grooves. 7. A dynamic
pressure bearing device according to claim 1, wherein the pumping device
consists of spiral-ahepod dynamic pressure genaatiag grooves. wherein 5 the
pumping device also eaves ae a dynamic pressure generating device for the
throat dynamic pressure bearing section. 8. A dyaamfc pressure bearing
device according to claim 2, wherein the fluid sealing eovtiva includva a
capillary sealing soctlon formed by as outer eircumf~rence wall 10 surfacs
of the dyttomio pressure bcerfag member. 9. A dynamic pressure beering
device comprioing: a stator member sad a rotor member that is mtatAble with
respect to the stator member; 15 a thrust dynamic pressure bearing section
provided in a thrust opposing region that is between an cad surface is as
axial direction of the stator member sad an end surface is the axial
direction of the rotor member; a pumping deYice that is provided in the
thrust opposing region to pressurize the lubricating fluid inniVo the
thxuat opposing region ~w~rardly in the radial direction) and 20 generates
an inward pressurizing force greater than a rotational cetttrifugnl forc:a
applied to the lubricating fluid within the thrust opposing region during
rotation; nad a fluid seal sestina provided is a section caatinuous with
the throat opposing region 24   on an outer Ride in the radial direction of
the thrust dynamic prersure bssuiag section to prevent the lubricating
fluid on the inside of the thrust dynamic Pressure bearing section from
flowing outwardly. 5 10. A dynamic pressure bearing device according to
claim 9, wher~u the 



pumping device is pmvidod adjacent to an outer circutnfcrencc part of the
thrust opposing re~oa in the radial direction. 11. A dynamic prceaurc
bcmriag devico according to clalut 9, whcrvia tht thrust 10 dynamic
pressure boating section iacludoe a throat dynamic pressure gaurating
device that generates a dynamic preRSUre by pumping a lubricating fluid sad
supports the rotor member by the dynamic pressure Eenerated in the
lubricating fluid. 12. A dynamic pressure beating devico accordipg to claim
11, wherein the thrust 1 S dynamic pressure generating device is integral
with the pumping device. 13. A dynamic pressure bearing device according to
claim 12, wherein the thrust dynamic pressure geurt~atinp dcvioo lhzst is
integral with the pumping device ie pT0YldCd adjaoest to ea outer
circumfacacc part of tho thzust opposing region in the radial direction. 20
14. A dynamic pressure bearing device nccordiag to claim 13) wherein the
dynamic pressure generating device that is integral with the pumping device
har 23   herringbone-shaped dynamic presstwe generating grooves made up of
groove sections on the outar side in the radial direction sad groove
aectinna nn the inner aide in the radial direction) wherein a width in the
radial direction of the groove sections on the outer aide in the radial
direction is greater than a width in the radial direction of the groove
sections on 5 the inner side in the radial direction of the
herringbone-shaped dynamic pressure generating grooves. 15. A dynamic
prcsswe bearing device according to claim 13, wherein the fluid sealing
section ~iacludce a capillary sealing sw~tion fmmod by au outer circ;
umfe:rence wall 10 stufsce of the dynamic pressure beoring member. 16. A
dynamic preaRUre hearing device according to chum 9, wherein the ptmnping
device is provided separately firom the thrust dynamic pre~ure bearing
section, and the pumping device is positioned in a region more outward in
the radial direction than 15 the throat dynamic prcsstwe bearing section.
17. A dynamic pressure bearing device according to claim 16, wherein the
thrust ~lynmnic prssatuo bearing section includes a tluvst dynamic prosstua
generating deviec that gcaeratce a dynnmic pressure by puuipiug a
lubricniing fluid and Buppvrts the rvtar member 20 by the dynamic prcssuro
gcncratod in the lubricating fluid. 



1 A. A dynamic pressure bearing device according to claim 17, wherein the
26   dynamic rressure generating device has herringbone-shaped dynamic
pressure geaorating grooves, and the pumping devieo has spiral-shaped
dynamic pressure gcaaratiag grooves. I 9. A motor compri.Ring: 5 a stator
unit and a rotor unit that is rotatable wish respect to the stator unit; a
thrust dynamic pressure bearing section providod in a thrust opposing
region that ix betwcGn an end surface in an axial direction of the stator
unit sad as sad surface in the axial directlou of thcs rotor unit; and a
pumping device that is provided is the thrust oppoeiug mgion to pressurize
the 10 lubrieatiag fluid inside the throat opposing region inwardly in the
radial direction) and Eanerates an imwa~ rresaurizing force greases than a
rotaxioaal centrifugal force applied to the lubricating fluid within the
thrust o~naing region during rotation of the rotor wait. 20. A motor
according to claim 19) ftuther comprising a fluid seal section 1 S provided
in a section continuous with the thrust opposing region on an outer side in
the radial direction of the thrust dynamic pressuro bearing section to
prevent the lubricating fluid on ~e inside of the ttuvst dynamic pressure
bearing section from flowing outwardly. 27 .Af[ .Al.AF .A[r.Ar.A_.Ah
.A3Ar.AY{.A.Ar.Ay[.AFh .A,r.AFh3 2.A{ .A .AYAr.A.A .A .A .A.A@@.AFU 
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