DESCRI PTION - Dynam ¢ Pressure-type Liquid Bearing Unit

Technical Field The present invention relates to a dynamc
pressure-type liquid bearing unit. Background Art

Conventionally, a spindle notor using a dynam c pressure-type liquid
bearing unit has been used in an information apparatus such as a nmagnetic
disk drive unit, and, for exanple, in Japanese Unexam ned Patent

Publ i cati on No. H9-210054, a dynamc Eressure-type | i quid bearing unit
which prevents lubricating oil frBBESFRERTEGNi s di scl osed. Fig. 5
shows a prior-art dynam c pressure-type liquid bearjng unit. A
thrust plate 4 is at¥ 1P6€§ﬁ8r8ﬁggg?d%l%?l% BeaIfg URikhi ch s

rotatably supported on a shaft 2 as a stationary shaft, and a thrust
bearing 1 attached to the shaft 2 is sandw ched by the sleeve 3 and the

thrust platgednyiddh o A0

The present invention relates to a dynamic pressure-type

liquid bearing unit.

Background Art

Conventionally, a spindle motor using a dynamic
pressure-type liquid bearing unit has been used in an
information épparatus such as a magnetic disk drive unit, and,
for example, in Japanese Unexamined Patent Publication No.
H9-210054, a dynamic pressure-type liquid bearing unit which
prevents lubricating oil from leaking is disclosed.

Fig. 5 shows a prior-art_dynamic pressure-type liquid
bearing unit.

A thrust plate 4 is attached to one end side of a sleeve
3 which is rotatably supported on a shaft 2 as a stationary
shaft, and a thrust bearing 1 attached to the shaft 2 is
sandwiched by the sleeve 3 and the thrust plate 4 with a gap
therearound. A sealing plate 5 is fixed by press-fitting on
the other end of the sleeve 3, and a minute space is formed
between the inner circumferential surface of the sealing plate
5 and the shaft 2. In addition, a motor hub 6 is adhered by
press-fitting on the outer circumferential surface of the
sleeve 3.

Lubricating o0il is filled in the gap between the shaft



t herearound. A-sealing plate 5 is fixed by press-fitting on the other end
of the sleeve 3, and a mnute space is fornmed between the inner
circunferential surface of the sealing plate 5 and the shaft 2. In
addition, a notor hub 6 is adhered by press-fitting on the outer
circunferential surface of the sleeve 3. Lubricating oil is filled
in the gap between the shaft 1 2
and the inner circunferential surface of the sleeve 3 and the gap around
the thrust Reamdnghe banecepirtwnterentsiad suwgfackr aft theaskbeaveint anghd in
order to prevent |eakage of the lubricating oil, first and second

capi | | ary sé&3ie ggppareundsthe fhawgt7bearing ol hatwaenhshe shgevedeanst the
beari ng gap. Nanmely, the V-shaped first capillary sealin ortion
7a, on whi dRristapdpte 4urndceand ol Qrde G0 PIEViead: iLeakager e%nga? i's
formed between the ypper, end portion of the inner circupferential surface

of the sl eevdPF¥igagipgCtharfizet 38 SN/ CHPAILATYEBRL R FITHE I S eal i ng
portion 7b, _on V\ﬁ&i (;Ig a . .
7a an are formed on both end sides of the bearing gap.

Namely, the V-shaped first capillary sealing portion 7a,
on which a tapered surface along the axial direction is formed,
is formed between the upper end portion of the inner
circumferential surface of the sleeve 3 and the shaft 2, and
the V-shaped second capillary sealing portion 7b, on which a
tapered surface along the axial direction is formed, is formed
between the thrust plate 4 and the shaft 2. When the first
and second capillary sealing portions 7a and 7b are formed as
such, the lubricating oil is retained in the bearing by
capillarity, therefore leakage of the lubricating oil can be
prevented.

In addition, at least on one surface of the outer
circumferential surface of the shaft 2 and the inner
circumferential surface of the sleeve 3 that is opposed to the
outer circumferential surface, herringbone-shaped dynamic
pressure-generating grooves 8a and 8b are formed in the secfion
between the first capillary sealing portion 7a and second
capillary sealing portion 7b. Herein, such surface that is
formed with the grooves 8a and 8b is the inner circumferential
surface of the sleeve. In Fig. 5, the grooves are illustrated
with the same height as that of the sleeve 3 and in a laterally

shifted manner.



tapered surface along the axial direction is forned, is formed between the
thrust plate 4 and the shaft 2. Wien the first and second capillary

sealing portions 7a and 7b are forned as such, the lubricating oil is
retained in the bearing by capillarity, therefore | eakage of the
| ubricating oil can be prevented. In addition, at |east on one

surface of the outer <circunferential surface of the shaft 2 and the inner
circunferential surface of the sleeve 3 that is opposed to the outer
circunferential Shef gbaperek thegBpnamie Nyassereadeaerptang Freafefat i ng
grooves 8a and 8b are forned in the section between the first capillary
seal i ng por PRéhradiahdessdagruetane farped of thR 1pBRriGFcrienendial such
surface that is forpmed with the_grooves 8a and 8%is t

circunfer en‘t‘ﬁ‘ﬁfa"%Lﬁ”? e §teere b pach ﬁgﬁFg"ﬁ‘ width,a gfﬂﬁ\%g;&%al

1] ustrated, w1 the s, hel ot a5 thatof, (e Skepre 3,andidn @
pressure-generating grooves 8a is greater than a width B from
the central bent portion 10a to an end portion 10c, and that
the shapes of the grooves on either sides of the width A and
the width B become unsymmetrical. In addition, the
unsymmetrical grooves are formed as dynamic pressure-
generating grooves that are located at the furthest position
from the thrust bearing 1. With such construction, an oil
moving direction, that is produced due to imbalance of dynamic
pressure, is restricted to the thrust bearing side and a 1liquid
level position of the lubricating oil is stabilized between
10a and 10b of the dynamic pressure-generating grooves 8a.

Accordingly, in the dynamic pressure-type ligquid bearing
unit constructed as described above, by rotating a motor, a
force is produced to move the lubricating oil toward the center
of the bearing, and the height of the liquid level is shifted
and the liquid level is stabilized.

However, at the same time as the motor is rotated, the
liquid level of the lubricating oil shifts to a position where
the dynamic pressures inside the dynamic pressure-generating
grooves 8a and 8b are balanced each other, therefore the dynamic
pressure-generating grooves 8a and 8b are partially exposed
to air so that the dynamic pressure-generating grooves 8a and

8b easily catch air and the air is trapped in the bearing.



The shape of the dynam c pressure-generating grooves.8a on a radial
bearing surface forned on the inner circunferential surface of the sleeve
3 is such that awidth Afroma central bent portion 10a to an end portion
1 of the dynam c pressure-generating grooves 8a is greater than a width
B from the central bent portion 10a to an end portion 10c, and that the
shapes of the grooves on either sides of the wwdth A and the width B
become unsymmetrical. In addition, the unsynmetrical grooves are fornmed as
dynani ¢ pressure-If §bretwappef givovema imistayéngoontbe kearing f thehest
position fromthe thrust bearing 1. Wth such construction, an oil noving
direction, ahasessapprootenl that tadr pyassnce b6 gememated hoepughethes
restricted to the thrust bearing side and a liquid |evel position of the

| ubri cat i nglubricatingmil P@&Sbg?mﬁhalfoﬁharﬂdl aGﬂ-nlgh@lﬁﬁﬂemiScwt
pressure-generating grooves 8a. Accordingly, in the dynamc -
pressure-typé PPERLIBILRA¥FHYPS unit constructed as described above, by
rotating a notor, a force is produced to nove the lubricating oil toward
the center of the bearing, and the height of the liquid level is shifted

and the qulsld evel is stabidilze - However, at the sane tine as the
motor is roPiPEHOSTRS OFf i e TRAH1O% the lubricating oil shifts to a

posi t1on wher e 2® &/93TL JREESSY" B! BRLEEM M to solve the
above-described problem and provide a dynamic pressure-type
liquid bearing unit which can prevent lubricating oil from
flowing outside by discharging air that is trapped in the
bearing.

A dynamic pressure-type liquid bearing unit of the
invention is characterized in that groove portions for removing
air are formed on the outer surface of the stationary shaft.

According to the present invention, air that is trapped
in the bearing can be discharged at all times and lubricating
0oil can be prevented from flowing out.

A dynamic pressure-type liquid bearing unit according to
a first aspect of the present invention is constructed so that;
a thrust plate is attached to one end side of a sleeve which
is rotatably supported on a stationary shaft, and a thrust
bearing attached to the stationary shaft is sandwiched by the
sleeve and the thrust plate leaving a gap around the thrust
bearing, unsymmetrical herringbone-shaped dynamic pressure-
generating grooves are formed on at least one surface of the

outer circumferential surface of the stationary shaft and the

inner circumferential surface of the sleeve that is opposed



grooves 8a-and - 8b are bal anced each other, therefore the dynamc
pressure-generating grooves 8a and 8b are partially exposed to air so that
t he dynam c pressure-generating grooves 8a and 8b easily catch air and the
air is trapped in the bearing. 3

If the trapped air remains staying in the bearing, there arises a problem
that air pressure is generated to push the |lubricating oil outside so that
the lubricating oil flows out of opening portions, Di scl osure of the .

I nvention to thelputer amimhimfrrent isfesprEaea: and dubréaaténg@ide ishe
above-descri bed probl em and provide a dynanmic pressure-type |iquid bearing
uni t which dddlgdevant wapr betveen the Staﬁﬁoﬁaﬁﬁmﬁhgfﬁuﬁ@ﬂdéhﬁyl@mgéharg|ng
air that is trapped in the bearing A dynani c _pressure-type liquid

bearing uni CigCUWHErenkiaht seRtace cq’faltéét éi??\éﬁ an{l ther I8P ARRBHMns f or

renpvi n .
g thrust bearing between the sleeve and the thrust plate, wherein

a first capillary sealing portion, on which a tapered surface
along the axial direction is formed, is formed between one end
of the stationary shaft and the sleeve and a second capillary
sealing portion, on which.a tapered surface along the axial
direction is formed, is formed between the other end of the
stationary shaft and the thrust plate, and groove portions for
removing air are formed on the outer surface of the stationary
shaft between the first capillary sealing portion and the
second capillary sealing portion.

According to this construction, even if air is trapped
in the lubricating oil, the trapped air is discharged outside
by the groove portions for removing air, therefore, expansion
due to changes in temperature and air pressure can be suppressed
and the lubricating oil is prevented from flowing outside.

A dynamic pressure-type liquid bearing unit according to
a second aspect of the present invention is constructed so that;
in the first aspect, the groove portions are formed on the side
of the second capillary sealing portion.

A dynamic pressure-type liquid bearing unit according to
a third aspect of the present invention is constructed so that;
in the second aspect, the groove portions are formed to extend
to the second capillary sealing portion.

According to this construction, air trapped in the



air are forned on the outer surface of the stationary shaft.
According to the present invention, air that is trapped in the bearing can
be discharged at all tinmes and lubricating oil can be prevented from
fl ow ng out. A dynam c pressure-type liquid bearing unit according to
a first aspect of the present invention is constructed so that; a thrust
plate is attached to one end side of a sleeve which 1is rotatably supported
on a stationary shaft, and a thrust bearing attached to the stationary
shaft is sabdbridatiby ¢ik can deyelimcharigedt hntsidel mexe | &asikiy a gap
around the thrust bearing, unsymmetrical herringbone-shaped dynam c
pressure- gener & dppagiopressare-typadd prididbedeing uphs aqaIaDHECt he
outer circunferential surface of the stationary shaft and the inner
ci rcunf er enaitiiirslaspect off the priesens imeantionoppeoagtructed so that;

to the outer circunferential surface, and Iubricati%gﬁgil IS

u

?i lled in aiBaanpafddie fA&ss: Bhremeh thsirs psRRALEnethengnatd PLutkPer ent i al
surface of éggogcli %%‘ﬁﬁ%‘%yt sbeeani%% 3588{‘3,1 tirs]emade longer than the length
of the first capillary sealing portion.
According to this construction, the retention volumes of
the lubricating oil in the capillary sealing portions are
increased, whereby the lubricating oil can be prevented from

leaking outside.

Brief Description of Drawings

Fig. 1 shows a section of a spindle motor using a dynamic
pressure-type liquid bearing unit according to Embodiment 1
of the present invention;

Fig. 2 shows an explanatory view of dynamic pressure
generating grooves formed on a shaft of the dynamic
pressure-type liquid bearing unit of Fig. 1;

Fig. 3 shows a section of a spindle motor using a dynamic
pressure-type liquid bearing unit according to Embodiment 2
of the present invention;

Fig. 4 shows a section of a spindle motor using a dynamic
pressure-type liquid bearing unit according to Embodiment 3
of the present invention; and

Fig. 5 shows a section of a spindle motor using a dynamic

pressure-type liquid bearing unit of a prior art.



t hrust bearing between the sleeve and the thrust plate, wherein a first |
capillary sealing portion, on which a tapered surface along the axial
direction is forned, is forned between one end of the stationary shaft and
the sl eeve and a second capillary sealing portion, on which a tapered
surface along the axial direction is fornmed, is fornmed between the other
end of the stationary shaft and the thrust plate, and groove portions for
renovi ng ai Eaieg;:emf gr n%d OE the outer suhrface of the stationary shaft

bet ween t he BESitsMogapiP¥ afrEeang meptpdrhe dnveidioe second capillary

seal ing portion. . Accordi n% to this construction, even if air_.is
trapped in the IHAKSIORAGYRY oembodiments fedha present sibeerfetr® idilde by
t he groove portions, for rennvin%CaLr t heref ore, expansion due to changes
in terrper?t feeﬁﬁél";‘i’sl??‘_‘l&%é%?raéd yﬁtber%fcfiﬁz’é%%é@? FaAd hfeh]F‘EHﬁli @al_t‘-i'ngdoil
is prevente rom fl owi n ut si de. , . nam c pressure-ty J.qui
bearirig uni g‘ac@?ﬂ‘%‘?’?@ﬁ% tq’zf%éf%nﬂ“a%ﬁe‘d‘lljdﬁ'yr ﬂ?&nﬁgegﬁngh?%%éﬁfirlo‘ﬁ‘i s

on the'si de SrOTHS BEPHRT SEpIL Y BEAFF HHep iR he Sahe Predhdel "
pressure-tygﬁ Uo%i d bearing unit according to a third aspect of the
present inve PP8f°rs construct ed so-that; in the second aspect, the groove

portions ar %mpﬁﬁﬁﬁgn{:ol extend to the second capillary sealing portion.
According to I'S construction, air trapped in the

Fig. 1 and Fig. 2 show Embodiment 1.

Embodiment 1 is generally similar in construction to Fig.
5 showing the prior art, however, differs from the latter in
that that groove portions 9 for removing air are formed on the
outer circumferential portion of a shaft 2 so as to prevent
lubricating oil from leaking.

As shown in Fig. 1, in a dynamic pressure-type liquid
bearing unit, a thrust plate 4 is attached to one end side of
a sleeve 3 made of brass or the like, which is rotatably
supported on the shaft 2 as a stationary shaft, and a thrust
bearing 1 attached to the shaft 2 is sandwiched by the sleeve
3 and the thrust plate 4 leaving a gap around the thrust bearing.
On the other end of the sleeve 3, a sealing plate 5 is fixed
by press-fitting on the shaft 2, and a minute space is formed
between the inner circumferential surface of the sealing plate
5 and the shaft 2.

The shaft 2 on which the thrust bearing 1 is fixed is
inserted into the sleeve 3. 1In addition, a motor hub 6 is
adhered by press-fitting on the outer circumferential surface

of the sleeve 3.



| ubricating oil can be di scharged outside nore easily. A dynam c
pressure-type liquid bearing unit according to a third aspect of the
present invention is constructed so that; in any of the first through
third aspects, the length of the second capillary sealing portion is nmade
| onger than the length of the first capillary sealing portion.

According to this construction, the retention volunes of the |ubricating
oil inthe capillary sealing portions are increased, whereby the

| ubricating oil cierbingbanershapdd dynandakines souresigeneratiBgigifooves
Description of Draw ngs Fig. 1 shows a section of a spindle notor
usi ng a dyn&ai andpBesare efanmesl inqthe berer ynewufexeosial ngurbagieddi nent
1 of the present invention; Fig. 2 shows an explanatory view of
dynani ¢ pre$ber §1leg¥geBati ng grooves forned on a shaft of the dynanic

pressure-type |iCEJi d bearing unit of Fi g 1;
ynamic pressure-generating grooves 8a that are formed

on the upper side are, as shown in Fig. 2, unsymmetrical in
shape in which a width A from a central bent portion 10a to
an end portion 10b of the dynamic pressure-generating grooves
8a is greater than a width B from the central bent portion 10a
to an end portion 10c. Being thus constructed, lubricating
oil produces a force to move itself from the upper end portion
of the bearing toward the thrust bearing side, so that an oil
moving direction produced due to imbalance of dynamic pressure
is restricted and a 1iquid level height of the lubricating oil
is stabilized at a position where dynamic pressure balances
between 10a and 10b.

In addition, the lubricating oil is filled in a gap
between the shaft 2 and the inner circumferential surface of
the sleeve 3 and the gap around the thrust bearing (1) formed
by being sandwiched by the sleeve 3 and the thrust plate 4.

In addition, a V-shaped first capillary sealing portion
7a, on which a tapered surface along the axial direction is
formed, is formed between the upper end portion of the inner
circumferential surface of the sleeve 3 and the shaft 2, and
a V-shaped second capillary sealing portion 7b, on which a
tapered surface along the axial direction is formed, is formed
between the thrust plate 4 and the shaft 2. By providing these

first and second capillary sealing portions 7a and 7b, a



Fig. 83 shows a-section of a spindle notor using a dynam c pressure-type
| iquid bearing unit according to Enbodinent 2 of the present invention;
Fig. 4 shows a section of a spindle notor using a dynam c pressure-type
| iquid bearing unit according to Enbodiment 3 of the present invention;

and Fig. 5 shows a section of a spindle notor using a dynamc
pressure-type liquid bearing unit of a prior art. -
6 Best Mbde for Carrying out the Invention Her ei nafter,

enbodi ment s pifendrenometkat tihey 2hgubd Iwbrdicaténg>qullashefits nfxbet aiwiden h

reference to Fig. 1 through Fig. 4. Conponents that act in a simlar

manner as t st ion Fpgard R BALHOWEr Sestiion, athatwiis| theayesaribearidgi,ng t he

sanme reference synbols. Enbodinent 1 Fig. 1 and Fig. 2 show

Enbodi nent Pccurs, so that the lubricating oil can be retained in the
bearing portion and prevented from leaking outside.

In addition, a plurality of groove portions 9 for removing
air are formed on the outer surface of the shaft 2 between the
first capillary sealing portion 7a and the second capillary
sealing portion 7b. .

Being thus constructed, as a motor is rotated, a force
is produced to act so that the lubricating oil is moved toward
the direction of the lower thrust bearing 1, the height of the
liguid surface is shifted, and the liquid surface is stabilized.
At this time, since the height of the liquid surface shifts
to a position where the dynamic pressures balance between 10a
and 10b of the dynamic pressure-generating grooves 8a, the
dynamic pressure-generating grooves 8a are partially exposed
to air and air is trapped in the bearing.

However, in Embodiment 1, since a plurality of groove
portions 9 for removing air are formed on the outer
circumferential surface of the shaft 2, the trapped air passes
through the groove portions 9 for removing air and is discharged
outside via the second capillary sealing portion 7b at all
times.

Accordingly, an outflow of the lubricating oil to the
outside due to trapping of air in the lubricating oil can be
prevented.

Herein, the number of the groove portions 9 for removing




Enbodinent: 1 is generally simlar in construction to Fig. 5 show ng the
prior art, however, differs fromthe latter in that that groove portions 9
for renoving air are fornmed on the outer circunferential portion of a
shaft 2 so as to prevent lubricating oil froml eaking. As shown in
Fig. 1, in a dynamc pressure-type liquid bearing unit, a thrust plate 4
Is attached to one end side of a sleeve 3 made of brass or the |ike, which
is rotatably supported on the shaft 2 as a stationary shaft, and a thrust
bearing 1 attiaciednbt paetsbaléarPyibimbretiv clitdmby béaea sdowie dgFomve t he
thrust plate 4 | eaving a gap around the thrust bearing. On the other end
of the sl eeporyioa orahi pfuphhity of syrfdomwsd poyripness-Aisa, tdieoshape shaf t
2, and a minute space is forned between the inner circunferential surface
of the seal ithgrgpst és Bohnparhéceharly 2limited. The shaft 2 on which the
thrust bearing 1.is fixed is inserted into the sleeve 3. In addition, a
not or hub 6EPodiageted by press-fitting on the outer circunferenti al

surface of the sleeve 3. . L7 .
Fig. 3 shows Embodiment 2 of the present invention.

Embodiment 2 is generally similar in construction to the
Embodiment 1 described above, however, differs from the latter
in that the groove portions 9 for removing air are formed to
extend to the second capillary sealing portion 7b.

By extending the groove portions 9 for removing air to
the side of the second capillary sealing portion 7b, air that
is trapped in the bearing can be discharged outside more
smoothly.

Embodiment 3

Fig. 4 shows Embodiment 3 of the present invention.

In the above-described embodiments, it is preferable that
the length of the second capillary sealing portion 7b is made
greater than the length of the first capillary sealing portion
Ja.

Namely, in the dynamic pressure~type liquid bearingunit,
by rotating a motor, the lubricating oil is shifted in the.
direction of the thrust bearing by using the unsymmetrical
herringbone-shaped grooves 8a formed on a radial bearing, and
stabilized, while the shifted lubricating oil is retained in
the second capillary sealing portion 7b.

In addition, since the air trapped in the lubricating oil

is also discharged outside from the second capillary sealing

10



Her ri hgbone- shaped dynami c pressure-generati ng grooves 8a and 8b are
formed on the inner circunferential surface of the sleeve 3.

Dynam c pressure-generating grooves 8a that are formed on the upper side
are, as shown in Fig. 2, unsymmetrical in shape in which a wwdth A froma
central bent portion la to an end portion 10b of the dynam c
pressure-generating grooves 8a is greater than a width B fromthe central
bent portion 10a to an end portion 10c. Being thus constructed,

| ubri cat i ngpostiopr ddudes setitdngethe hength widebf thensedandisp@ildadyportion
of the bearing toward the thrust bearing side, so that an oil noving

di recti on pFeakird peEtien 7khapxaterablyiyionbe breduBetines aswireadted and
a liquid level height of the lubricating oil__is stabi]ized at,Z a position
wher e dynanf€ Ehﬁsg%@ﬂbaﬂlarfbfe§heoeft1\ﬁé§n°%alhw 1#Raling porti@naddirt i on,

the lubricating oil is filled in a etween the,shaft 2 and the inner
ci rcunfer enFi’ﬁI rehPREERR ofolynR %féﬂ\é lyl%&”ﬁeaitﬁquaﬁ atBubRe t$RFIM ust

bearing (1) forpmed by being sandw ched b he.sl eeve 3 and the thrust

ol ate 4. caBilfRry terfifd SORENR JEy oA be” dBpFrrary S8815% portion

7a, on which, 2, t2RELSY SH TAGE B WVt A Fon 1 EERIAG olfside more
effectively.

In each of the above-described embodiments, the dynamic
pressure-generating grooves 8a and 8b are formed on the side
of the inner circumferential surface of the sleeve 3. However,
the present invention is not limited hereto and in a case where
the dynamic pressure-generating grooves are formed on the side
of the shaft 2 or on both the shaft 2 and the sleeve 3, similar
effects can also be obtained.

In addition, in the above-described embodiments, the
dimensional difference of the unsymmetrical grooves is set as
0.2mm, the distance between the sleeve 3 and the shaft 2 is
set as 3um, and eight grooves 9 for removing air are formed
to have a depth of 0.3mm and a width of 0.3mm.

As niay be understood through the above embodimeﬂts,
according to the dynamic pressure-type liquid bearing of the
present invention, the first capillary sealing portion is
formed between one end of the stationary shaft and the sleeve,
the second capillary sealing portion is formed between the
other end of the stationary shaft and the thrust plate, and
the groove portions for removing air are formed on the outer

surface of the stationary shaft between the first capillary

11



formed, is formed between the upper end portion of the inner
circunferential surface of the sleeve 3 and the shaft 2, and a V-shaped
second capillary sealing portion 7b, on which a tapered surface along the
axial direction is formed, is formed between the thrust plate 4 and the
shaft 2. By providing these first and second capillary sealing portions 7a
and 7b, a 8 phenonenon that the
liquid lubricating oil shifts froma wider section toward a narrower
section, tH@aling pozhjorapnd [the sgcondcanidlagy serting@aridonecatdhg oil
can be retained in the bearing portion and prevented from | eaki pg outside.
In additi or® T8SBltiv B3% $rapPrgdcdvEhpdreamy 9sidishaxgednt adily tHRRS f or med
on the outer surface of the shaft 2 between the first ca,plllarg/ eallng
portion 7a ahhtheelWeknal g Pl £3p bedirerRpLRst frem tAowing out B‘i $ng t hus
constructed, as a r ot at ed, force produced to act, so that the
| ubricating oil %QWY@eQW%FPQ&ﬁW i Hed JOQI%IPOI.I%IJ‘BQI ®eari ng

1, the hei 9@1} alr-lgllscharglng side to be long, the lubricating oil can

be prevented from flowing outside.
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liquid surface is shifted, and the liquid surface is stabilized. At this
time, since the height of the |iquid suwfaece—shifis to a position where
t he dynam c pressures bal ance between 10a

Ob of the dynam c
pressure-generati ng grooves 8a, rlmmu“‘“m\ﬁgﬂgssur e-generating grooves 8a
are partially exposed to air a il I n the bearing.

However, in Enmbodiment 1, since a plurality of groove portions 9 for
renoving air are forned on the outer circunferential surface of the shaft
2, the trappidd diSr CbAIME® IShrough the groove portions 9 for renoving air
and is discharged outsjde via the second capillary sealing portion 7b at
all timesl- A JyRaRif myessuse-GyPe didufidt hearimg iwmit ngiroiwhich t he
outside due to trapping of air in the lubricating oil can be prevented.
Herein, the nurrb%ltl%&us helaedde Yoattaghed fopneansshde of a sleeve

ai is not particularl limted. It may be a single groove
(3) w{lich is rogatably supp%rted on a statiogary shaft (2) a%d

9
a thrust bearing (1) attached to the stationary shaft (2) is |
sandwiched by the sleeve (3) and the thrust plate (4) leaving
a gap around the thrust bearing (1),

unsymmetrical herringbone-shaped dynamic pressure-
generating grooves are formed on at least one surface of the
outer circumferential surface of the stationary shaft (2) and
the inner circumferential surface of the sleeve (3) that is
opposed to the outer circumferential surface of the stationary
shaft, and

lubricating oil is filled in a gap between the stationary
shaft (2) and the inner circumferential surface of the sleeve
(3) and the gap formed around the thrust bearing (1) by beiné
gandwiched by the sleeve (3) and the thrust plate (4),

characterized in that:
s __‘_‘_,/

R SOV SENIPTRIRMS 4

a first capillary sealing portion (7a), on which a tapered

ey

surface along the axial direction is formed, is formed between
one end of the stationary shaft (2) and the sleeve (3), and
a second capillary sealing portion (7b), on which a tapered
surface along the axial direction is formed, is formed between
the other end of the stationary shaft (2) and the thrust plate
(4); and

groove portions (9) for removing air are formed on the

outer surface of the stationary shaft (2) between the first

13



porti'on or a plurality of groove portions. Al so, the shape thereof is not

particularly limted. ErrT) i Fig. 3 shows Enbodi nent 2 of the
present invention. mnmm”mmm’general ly simlar in construction
to the Enbodinent 1 descri*betl above, shomever, differs fromthe latter in
that the groove portions 9 for renoving air are fornmed to extend to the
second capillary sealing portion 7b. By extendi ng the groove
portions 9 for renoving air to the side of the second capillary sealing
portion 7b,CaPliaey sead ingyegddonn( tdheahé ahersparar dap il saiwsgetlingt si de
nore snoothly., Enbodi nment 3 Fig. 4 shows Enbodi ment 3 of the
present invRPEFHAR (7B). | n the above-described enbodiments, it is
preferable that the length of the second capillary sealing portion 7b is
made greater than the length of the first capillary sealing portion 7a.
Nanely, in #he d n(glm'c Jgres-sure-ty e liquid bearing unit, by rotating a
notor, the fubri CaPYNYRHT PXPSSLRPTEERC I 1AL PeR¥ g usd tors it fomtit

bear i b [ A trical herringbone-shaped 8a f d
a Tl 8 bell (g ata VEFERT [ EioroRPP e (FouTe AR A BY 1o

retained ifgjde of the second capillary sealing portion (7b).

3. A dynamic pressure-type liquid bearing unit as set forth
in Claim 2, wherein the groove portions (9) are formed to extend

to the second capillary sealing portion (7b).

4, A dynamic pressure-type liquid bearing unit as set forth
in any of Claim 1 through Claim 3, wherein the length of the
second capillary sealing portion (7b) is made greater than the

length of the first capillary sealing portion (7a).
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the second capillary sealing portion 7b. In addition, since the air
trapped in the lubricating oil 1is also discharged outside fromthe second

capillary sealing 10 portion 7b,
by setting the length d2 of the second capillary sealing portion 7b,
preferably, to be 1.5 to 3 tines as great as the length dl of the first
capillary sealing portion 7a, the retention volune of the lubricating oi
in the second capillary sealing portion 7b can be increased and the

| ubricating oil can be prevented from | eaking outside nore effectively.

In each of the above-described enbodi nents, the dynam c

pressure-generating grooves 8a and 8b are fornmed on the side of the inner
circunferential surface of the sleeve 3. However, the present invention is

arooves are Tormed on the SRS PRoTER PESUa L oth  he%ehatt 2 and

the sleeve 3, sifhéFPrefddeivrtich $2138e8PL8 Refynamic pressure-
type liquid bearing unit which can prevent lubricating oil from
flowing outside by discharging air that is trapped in the
bearing. A sleeve (3) and a thrust plate (4) that is attached
to one end side of the sleeve (3) sandwich a thrust bearing
(1) leaving a gap around the thrust bearing. Unsymmetrical
herringbone-shaped dynamic pressure-generating grooves (8a
and 8b) are formed on at least one of the outer circumferential
surface of the stationary shaft (2) and' the inner
circumferential surface of the sleeve (3). A first capillary
sealingportion(?a)isformedbetweenoneendofthestationary
shaft (2) and the sleeve (3), and a second capillary sealing
portion (7b) is formed between the other end of the stationary
shaft (2) and the thrust plate (4). Groove portions (9) for
removing air are formed between the first capillary sealing

portion (7a) and the second capillary sealing portion (7b) .



tn addition, in the above-described enbodi nents, the dinensional
difference of the unsymmetrical grooves is set as 0.2mm the distance
bet ween the sleeve 3 and the shaft 2 is set as 3pm and ei ght grooves 9
for renoving air are forned to have a depth of 0.3mmand a width of 0.3mm
As may be understood through the above enbodi nents, according to the
dynam c pressure-type |liquid bearing o;{age present invention, the first
capillary sealing portion is forned i) en one end of the stationary
shaft and the sleeve, the second capillary sealing portion is forned
between the other end of the stationary shaft and the thrust plate, and
the groove portions for renoving air are forned on the outer surface of
the stationary shaft between the first capillary

11 sealing portion and the second capillary sealing portion. As
aresult, air trapped in the bearing is discharged at all tinmes and the
| ubricating oil can be prevented from fl ow ng outsi de. I n addition,

by setting the capillary sealing porhgon on
o

1

- FIG.
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the air-di-scharging side to be long, the lubricating oil can be prevented
fromflow ng outside.

2/5
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12 . . "WHAT IS CLAIMED | S: 1. A dynam c pressure-type liquid
bearing unit, in which a thrust plate (4) is attached to one end
side of a sl eeve (3) which is rotatably supported on a stationary shaft
(2) and a thrust bearing (1) attached to the stationary shaft (2) is
sandwi ched by the sleeve (3) and the thrust plate (4) |eaving a gap
around the thrust bearing (1), ungynmetri cal herringbone-shaped
dynam c pressure- generating grooves& @S ormed on at |east one surface of
the outer circunferential surface of the stationary shaft (2) and the
inner circunferential surface of the sleeve (3) that is opposed to the
outer circunferential surface of the stationary shaft, and

| ubricating oil is filled in a gap between the stationary shaft (2) and
the inner circunferential surface of the sleeve (3) and the gap forned
around the thrust bearing (1) by being sandw ched by the sleeve (3) and
the thrust plate (4),

o
o0

) )

8b

FIG. 3
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characteri-zed «in that: a first capillary sealing portion (7a), on
which a tapered surface along the axial direction is forned, is forned
bet ween one end of the stationary shaft (2) and the sleeve (3), and a
second capillary sealing portion (7b), on which a tapered surface al ong
the axial direction is fornmed, is formed between the other end of the
stationary shaft (2) and the thrust plat (4); and groove portions
(9) for renmoving air are formed on thd /odter surface of the stationary
shaft (2) between the first 13

capillary sealing portion (7a) and the second capillary sealing portion
(7b). 2. A dynam c pressure-type liquid bearing unit as set forth in
Claim 1, wherein the groove portions (9) are formed on the side of the
second capillary sealing portion (7Db).
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3. A dynmam ¢ pressure-type liquid bearing unit as set forth in Caim2,
wher ei n..t he groove portions (9) are forned to extend to the second
capillary sealing portion (7b). 4. A dynam c pressure-type liquid
bearing unit as set forth in any of daim1l1 through Caim3, wherein the
|l ength of the second capillary sealing portion (7b) is nmade greater than
the length of the first capillary sealing portion (7a).
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