2 OBJECTS OF THE INVENTYON It is the principal object of the present
invention to provide am inproved hydrodynam ¢ bearing. Mre specifically,
it is an object of the present invention to provide an inproved

hydr odynam ¢ bearing having a trap for collecting foreign particles from
the lubricant. It is another object of the present invention to provide an
| mproved hydrodynam c, internally |ybricated shaft and journal sleeve
beari ng structure having enhanced particle renmoval characteristics, which

is readily constructed and assenbl ed, rugged in use, and suit - for high
speed equi pnrent such as magneti.c di a_di_sk i : THE
DRAWNGS Fig. 1 is A QMAATIAE) °09g37&9§é-§§%ﬁé§§%§i§f§£dyi ng
the present invention. Fig. 2 i *Preget Med 8@? on- Vi akKen
substantially in the plane of Iine 2-2 on Fig. 1. Fig. 3 is a horizontal

section view taken substantigliy T%h%3§&%@%gothbne 3-3 on Fig. 1. Fig. 4
0

s a perspective view of a‘journal "bearing e ying the present invention,
with parts cut away for clarity. Fig. 5 is a perspective view of a sl eeve

portion of the bearing shewexcRobig: off Wit hrnp@fisoxeut away for clarity.

Field of the Invention.

The present invention relates to precision journal
bearings for high speed precision drive shafts. More
particularly, the present invention relates to high
speed, internally lubricated, hydrodynamic journal or
spindle bearings finding particular but not necessarily
exclusive utility for magnetic media drive mechanisms.
Description of the Prior Art.

Bearings of the character embodying the present
invention are disclosed in U.S. Pat. 4,795,275, issued
January 3, 1989, to F. Titcomb and J. Cordova, for
*Hydrodynamic Bearing.® Such bearings are also disclosed
in U.S. Pat. 4,596,474, issued June 24, 1986, to F. Van
Roemburg; U.S. Pat. 4,726,693, issued February 23, 1988,
to J. Anderson and R.181eger; U.S. Pat. 5,067,528, issued
November 26, 1991, to F. Titcomb and J. Cordova; and U.S.
Pat. 5,112,142, issued May 12, 1992, to F. Titcomb and
J. Cordova. Such hydrodynamic bearings include a bearing
sleeve with an intermal journal bushing press fitted
therein and in which is journaled a precision shaft, with
provision between the shaft and bushing for incorporating
lubricants. Thrust bearings are mounted on the shaft on
opposite sides of the bushing. Flats are conventionally
machined on the exterior surface of the bushing before
press or shrink fit assembly into the sleeve to provide
axially extending pressure equalizing lubricant passages
in the bearing, with ports or passages through the
bushing for conducting lubricant to the shaft journaled
in the bushing and to the thrust bearings.
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Fig. 6 is a perspective-view of a bushing portion of the bearing shown in
Fig. 4 with, parts cut ‘faway for clarity. 3 SUMVARY OF THE | NVENTION I n
accordance with the foregoing objects, the present invention is enbodied in
a hydrodynani ¢ bearing conprising an outer cylindrical sleeve having a
bushing, with a snmaller inside dianeter, press or shrink fitted therein,
and shaft journals rotatably journaled in the bushing. A pair of thrust

pl ates are nmounted on the shaft and rotatably and sealingly coact with
radi al ly extendi ng faces on_ the smaller_dianeter portion of the bushing.
The cl earance spaces bet meqpqﬁgsogghwﬁﬁ,IwI?}gurnal s and thrust plates,
and the axial pagsageshbepmbsdipdie dpjekitngfatte Speesentar tnvéhtednwi th a

| ubricant. The extgrnal faces q% tgﬁ_thrust pégtes are exposed to the air.
The inner G§PaREP¥FABoRTi HAPLTVTh VOV BPAG| 888512 ¢i r cunferenti al channel
whi ch, with radMakepspesifhcaligh tite isushi ahjedefofiectha poeséntint chanber

whi ch cont gj I £an | t ' Lgn particles
Fromthe | TBVEREAEn, 65 prabrad Ut daiondh Ry AROGTEAEIE e R oy VENT The
present i nksningnai trapbiar eepliechinanferaionyparbicies cEreBuERal bearing
10 incorpokaki-igagtrsS! eeve and _ -

It is another object of the present invention to

provide an improved hydrodynamic, internally lubricated
shaft and journal sleeve bearing structure having
enhanced particle removal characteristics, which is
readily constructed and assembled, rugged in use, and
suitable for high speed equipment such as magnetic media
disk drives.

DESCRIPTION OF THE DRAWINGS

Fig. 1 is an elevation view of a hydrodynamic
bearing embodying the present invention.

Fig. 2 is a vertical section view taken
substantially in the plane of line 2-~2 on Fig. 1.

Fig. 3 is a horizontal section view taken
substantially in the plane of line 3-3 on Fig. 1.

Fig. 4 is a perspective view of a journal bearing
embodying the present invention, with parts cut away for
clarity.

Fig. 5 is a perspective view of a sleeve portion of
the bearing shown in Fig. 4 with, parts cut away for
clarity.

Fig. 6 1s a perspective view of a bushing portion of
the bearing shown in Fig. 4 with, parts cut away for
clarity.



bushing assenbly 11 rotgtably journaling a shaft 12, with thrust plates 18
supported on opposite ends of the shaft in operative coaction with the

sl eeve and bushing assenbly 11. The shaft 12 defines spaced spools or
journals 14. The thrust plates 13 are nounted on the shaft 12 adjacent to
each shaft spool journal 14. The thrust plates 13 may be press‘fit onto the
shaft 12 to provide a lubricant tight geal therebetween. The journal
beari ng sl eeve and bushing assenbly 11 is formed by an external sleeve 15

havi ng an internal bushing %ﬁnﬁh&&ﬁo@rmﬁﬁr'p53ﬁ&&oﬁnunted t herein. The
i nternal bushing 16 defines an | nner, axlally extending journal bearing

surface 18 wit hi FvaFeprdpece Hakth they fiogegping ehbige&syothei ngly support ed

or dj olulr nal Qf&eﬁéni t Eﬁ%@@@?ﬁﬁ e%@ rui&oftg-ﬂéa i1t |r .ﬁghrbaﬁh?lgclﬁﬁaeiheteﬁ
radi al | y extendi ng, thrust surfaces in_opposing. reélationship,w
nternal rREPTLSIRGAR PEten GHATERIGE ggeve PAVIRG &) PYSBREndi ng

flats 21 nacitiesl smalberreinoidd FHameternapraysl azeshziak £hetddshing 16
abri cant CONPAFH? notod HAaEr O iatine, a8 SBT, J3ueMaledp HhgTC 1P
forei gn parbusitimg29 Arpaie ¢fihmmit platels aset mountretdabnpihei cl es, an
internal  ghaft and rotatably and sealingly coact with radially
extending faces on the smaller diameter portion of the
bushing. The clearance spaces between the bushing, shaft
journals and thrust plates, and the axial passages
between the bushing and sleeve are filled with a
lubricant. The external faces of the thrust plates are
exposed to the air. The inner diameter portion of the
sleeve includes a circumferential channel which, with
radial ports through the bushing, defines a lubricant
chamber which contains lubricant and which collects and
retains foreign particles from the lubricant and bearing.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention is embodied in an internally
lubricated journal bearing 10 incorpofating a sleeve and
bushing assembly 11 rotatably journaling a shaft 12, with
thrust plates 18 supported on opposite ends of the shaft
in operative coaction with the sleeve and bushing
assembly 11. The shaft 12 defines spaced spools or
joﬁrnals 14. The thrust plates 13 are mounted on the
shaft 12 adjacent to each shaft spool journal 14. The
thrust plates 13 may be press f£it onto the shaft 12 to
provide a lubricant tight seal therebetween.

The journal bearing sleeve and bushing assembly 11
is formed by an external sleeve 15 having an internal
bushing 16 press or shrink fit mounted therein. The
internal bushing 16 defines an inner, axially extending
journal bearing surface 18 within which the shaft



l'ubricant reservoir in the formof an internal C|rcunferent|al channel 26
is defined in the inner ‘surface 24 of the sleeve 15. A plurality of radial
ports 28 extend fromthe inner surface 18 of the bushing 16 to the outer
surface 22 thereof, and open into the lubricant reservoir channel 26
defined in the sleeve 15, thereby providing a lubricant passage fromthe
reservoir channel 26 to the shaft jqurnals 14 and inner bushing surface 18.
Because of centrifugal forces on the bearing and lubricant, foreign

n_the internal J.ubricant

particles 29 tend to ect .a e retain

reservoir ?13%%?15615%6 s‘ﬁ’rtfa} EW FHBPSFg‘ﬁ‘ﬁe T oRWERAYR  ofth cut to
assi st i n phtsicpposterdnds). thebintenhal sbasksing oné aieamhém a
circunfere n | ch; ex ially between
t he shaft F‘{:)‘Jtij?‘l'r‘laa {s?l%f‘{% gq{hft ] gurgﬁglfggi%h%gf Iﬁeé fgi/( ext endi ng

ci rcunf er entébrt benship wikl dederzalwnadhabpsunfaces yZQ:crattthm th the

| nternal - SupiAGe: 191 Aled ey DuSRiiAg) 6e§egnamglfm§aﬁ A A the

shaft 11 in the éourna beari ng _bus 10. Lubricant is contal ne

journal beafPFRedtoncthp @Wré‘aé-l §HF§§€€ %%a%e?h%?‘g%hﬂé?%ll@ f ormed and
defi ned betd‘@ﬁihéhewiﬂi efrnlirfiel a0e£d8e0b4 L8 EhENET@edd 1nd the external

surface 31 Of ffy ex aefrgdal.n%u,r rlukor an¥_\'h cgltx]tgztx.'r?lng, g’:gessurSe
equalization passages 25.

For collecting foreign particles 29 in the
lubricant, such as tiny metal particles, an internal
lubricant reservoir in the form of an internal
circumferential channel 26 is defined in the inner
surface 24 of the sleeve 15. A plurality of radial
ports 28 extend from the inner surface 18 of the
bushing 16 to the outer surface 22 thereof, and open into
the lubricant reservoir channel 26 defined in the
sleeve 15, thereby providing a lubricant passage from the
reservoir channel 26 to the shaft journals 14 and inner
bushing surface 18. Because of centrifugal forces on the
bearing and lubricant, foreign particles 29 tend to
collect and are retained in the internal lubricant
reservoir channel 26. The surface of the channel 26 may
be rough cut to assist in particle retention.

Lubricant is also contained in a circumferential
shaft recess or channel 30 which extends axially between
the shaft journals 14. The shaft journals 14 define
axially extending circumferential bearing surfaces 31
which operatively coact with the internal surface 18 of
the bushing 16 and the lubricant to journal the shaft 11
in the journal bearing bushing 10. Lubricant is
contained in the journal bearing structure in a clearance
chamber 32 generally formed and defined between the
internal surface 18 of the bushing 16 and the external
surface 31 of each shaft journal 14, which chamber 32



i ncl udes the shaft recgess channel 30 and the cl eafance spaces defined

bet ween the facing thrust surfaces 19 and 20 of the bushing 16 and the
thrust plates 12, respectively. Lubricant is supplied to the internal
chanmber 32 thus defined fromthe reservoir channel 26 defined in the sleeve
15, through the radial ports 28 or in the bushing 16, free of harnfu
particles 29. Wiile a certain illusgrative enbodi nent of the present

i nventi on has been shown in the draw ngs and descri bed above in

consi derab) e detail, it _.should be understqod that er el jntention to
limt the + $Dr1% ﬁbr?%%sﬁ&?fa?ﬁccﬁ'ﬁﬁpﬁ cab gﬁdoﬁtggn‘g:&ﬁ%hrgr}ﬁdedi scl osed.
On the condpaces ddfined detween theofecieg dhirusidistinfadesnd? &ndernative
constructi,ons i d e al.L.i el 1M Y spirit and scope of
the | nventioreses Sty 38"ttt paedel MR 5 200 SO

hydr odynamrespectively or Hubmisankndsasybppildedc éepths dgtemadhi ng supported
in a sl ee"éhs 5 + 034 dé%aﬁh@dségt:h’ t%!&f Yels Rh i8S Mansild oghaf t at

opposite en sal ushi ng, sald bushing, shaft_and thrust plates

defi ni ng Aefingdnte Biadasyer dBet FEERULH the Xadidd PATHS 128 said
sl eeve andipughé Neugleingirgg Friear birc haradhlle glartd d1dy i2gant reservoir
channel thereb%%¥ffghazgg%tain illustrative embodiment of the
present invention has been shown in the drawings and
described above in considerable detail, it should be
understood that there is no intention to limit the
invention to the specific modification or embediment
disclosed. On the contrary, the intention is to cover
all modifications, alternative constructions, equivalents
and uses falling within the spirit and scope of the
invention as expressed in the appended claims.



sai d bushing defining a port between said channel and said cl earance space

for supplying lubricant free of particles to said clearance space. 2. A
bearing as defined in claim1 further conprising axially extendi ng pressure
equal i zati on passages between sai d sl eeve and said bushing. 3. A

hydr odynam ¢ bearing and shaft assenbly conprising a cylindrical bushing
encased in a cylindrical sleeve, a ghaft journaled in said bushing and
including a journal having an outer surface formng a cl earance space with
respect to the smaller inner surface_of_ said bushing, said clearance space
being.filled with a lubricant, char&®&Ffzed in that said sleeve defines an
inner circunferanti ah abapseynieivarariagdrelegyernalling d buaptpg, and
sai d bushlg% def.i nes raglaﬁ.gorts th r%through I n connanLcatlgﬂ.mﬁth sai d
channel an&ZRrdsdRgs 8. PYshing $RRLTEdadnyds FABRVEN3RT a? REEGALPEI n t he
surface of sadidd shlagtnethrast oplptd aretsaiid Ehaftgatpepposiee. ehds A
beari ng as detingdpln6hal Mm.2; SNGIAl ot ALl bearhoeiuiLher comur | ses
pressure equali zation pas§ages betweer ’'sald sl eeve and sa ushi ng.
defining a clearance space therebetween for retaining a
lubricant, said sleeve and bushing defining a particle
collecting lubricant reservoir channel therebetween, and
said bushing defining a port between said channel and
said clearance space for supplying lubricant free of
particles to said clearance space.
2. A bearing as defined in claim 1 further
comprising axially extending pressure equalization
passages between said sleeve and said bushing.
3. A hydrodynamic bearing and shaft assembly
comprising a cylindrical bushing encased in a cylindrical
sleeve, a shaft journaled in said bushing and including a
journal having an outer surface forming a clearance space
with respect to the smaller inner surface of said
bushing, said clearance space being filled with a
lubricant, characterized in that said sleeve defines an
inner circumferential channel between said sleeve and
said bushing, and said bushing defines radial ports
therethrough in communication with said channel and said
shaft.
4. A bearing as defined in claim 2 wherein the
surface of said channel is rough to retain foreign
particles.
5. A bearing as defined in claim 3 wherein said
bearing further comprises pressure equalization passages
between said sleeve and said bushing.
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