2° OBJECTS OF THE INVENTION It is the principal object of the present

i nvention to provide an inproved hydrodynanm c bearing. Mre specifically,

it is an object of the present invention to provide an inproved

hydr odynam ¢ beari ng havi ng enhanced shock resistance. It is another object
of the present invention to provide an inproved hydrodynam c, internally

" lubricated shaft and journal sleeve bearing structure having enhanced shock
resi stance, which is readily constructied and assenbl ed, rugged in use, and
suitabl e for high speed equi pnent such as magnetic nedi a di skpgfEie

SUMVARY OF THE | NVENTI ONp| S'&oﬁﬁ&?rﬁé&@ﬂwéh é@@-i@é@«g@sﬂgsebs@czzglst he

present invention is enbodied i aysredynad ke Pads | NBBEORH LE7BEBsAn out er
cylindrical sleeve having a bushlng with a smaller inside dianeter press or

shrink fitted therein and a shaft having journals rotatably journaled in

t he bushing. A pair of thrusgogr HESISTMITMEENREN®N the shaft and rotatably
and sealingly coact with radially extending faces on the smaller dianeter
portion of the bushing. The cl earance spaces between the bushing, shaft
journals and thrust pl at eBAGKGROUND eaf EHE) INVENTIOMint . The external faces

of the thryust, pl qﬁllf%éaggiqp to the air. The larger dianeter portion of
t he busm|%?$%é;§%h571nnrtw—ﬂvre helical axially extending passageways
which, with radiké present hinegttione riedakiesgtodpregdsionuaueaal chanber
whi ch ret 35 ML | £8P Thidh Idpfeed 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. No. 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. No. 4,596,474, issued June 24, 1986, to
F. Van Roemburg; U.S. Pat. No. 4,726,693, issued
February 23, 1988, to J. Anderson and R. Sleger; U.S.
Pat. No. 5,067,528, issued November 26, 1991, to
F. Titcomb and J. Cordova; and U.S. Pat. No. 5,112,142,
issued May 12, 1992, to F. Titcomb and J. Cordova. Such
hydrodynamic bearings include a'bearing~sleeve with an
internal journal bushing press fitted therein and in
which is journaled a precision shaft, with provision
between the shaft and bushing for incorporating
lubricants. Thrust beariﬁgs 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 pfovide
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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event of a jar or shock to the bearing. DESCRI PTION OF THE DRAWNGS Fig. 1
i s:an el evation view of- a hydrodynam c bearing enbodyi-ng t he. present

i nventi on. 3 Fig. 2 is a vertical section viewtaken substantially in
the plane of line 2-2 on Fig. 1. Fig. 3 is a horizontal section view taken
substantially in the plane of 1ine23-3 on Fig. 1. Fig. 4 is a perspective
view of a journal bearing enbodying the present invention, with parts cut
away for clarity. Fig. 5 is a perspective view of a sleeve portion of the
bearing shown in Fi.g. 4 W tdp Jﬁg%]}cmﬁ%@vﬁwﬁﬁrﬂﬂ arity. Fig. 6 is a
perspective view of a bushing portion of the bearing shown in Fig. 4 with,
parts cut away lf‘brl%l%nﬁ"tlglrlm mmmm@@mﬁbmw The

present i REEREFAPdS ﬁﬂbﬁﬁk?:%‘védﬂ ﬁﬁﬁiéméaﬁfngl.at ed journal bearing 1
rotatably Journallng havj ng, t hr ust f at sup orte on opposite
ends thereof. THRFSMERICHLIT spHt et s PRIGTE | Hurihg Pue t hr ust

pl ates 4 aprewiidedc®nptdeiddadt ﬁnpacbw@rnydmd;mﬂmmaﬁeamrg)l or journal

Fubjrga;PrUSt1?'aighancggysﬁbcﬁrféélééénggtO the shaft 3 to provide a

It is another object of the present lnventlop to
provide an improved hydrodynamic, internally lubficated
shaft and journal sleeve bearing structure having
enhanced shock resistance, which is readily constructed
and assembled, rugged in use, and suitable for high speed
equipment such as magnetic media disk drives. |

SUMMARY OF THE INVENTION

In accordance with the foregoing cbjects, the
present invention is embodied in a hydrodynamic bearing
comprising an outer cylindrical sleeve having a bushing
with a smaller inside diameter press or shrink fitted -
therein and a shaft having journals rotatably journaled
in the bushing. A pair of thrust plates are mounted on
the shaft and rotatably and sealingly coact with radially
extending faces on the smaller diameter\portibn of the
bushing. The clearance spaces between the bushing, shaft
journals and thrust plates are filled with a lubricant.
The external faces of the thrust plates are exposed to
the air. The larger diameter portion of the bushing
includes one or more helical axially extending
passageways which, with radial ports through the bushing,
define a lubricant chamber which retains lubricant in the
event of a jar or shock to the bearing.

DESCRIPTION OF THE DRAWINGS
Fig. 1 is an elevation view of a hydrodynamic
bearing embodying the present invention.



ti ght seal therebetween. The journal bearing 1 is fornmed by an external

sl eeve 6 having an internal bushing 7 press or shrink fit nounted therein.
The internal bushing 7 defines an inner, axially extending journal bearing
surface 8 within which the shaft journals 5 are rotatingly supported or
journaled. At its opposite ends, the internal bushing 7 defines radially
extending thrust surfaces 9 in opposigng relationship with internal radial
surfaces 10 on the thrust plates 4. For lubricant supply within the

beari ng, an |nt§{ aI ?Qréc cﬁégf;(é#éé%ﬁ $E8wf9£ﬁbﬂf an interna

circunferenti al anne the 1 nner 4 surface 12 of the
outer sl eeﬁwbsit@mtbplilﬁnanlyh%rpldt@@&ekm 2uefameFig.ot-t he bushing 7.

A plurality of g |a§ Qgrgshgflgaﬂ@gyigéég%ﬁgevigﬁeﬁgﬁgnor i nner surface 8

of the bushing.7 he outer surface 13 ereof and_open into the
| ubri cant $%R§#%EF%aé%$nh€Itﬁﬂ.R&§49mﬁfl¥ﬂﬁﬁe3ﬁétﬁﬂ Eigevd-6, thereby

providing a |ubpigani massagerégsmim VES®! ¥PI a §Bﬁﬂﬂ§ll Bdatenghe shaft
ace 8. Lubri contained in a

T cunt or ciray 19 ctBE P ERaRh I Ciemh ekEAnhar s, GhF) SRBVAEER t he
shaft jourekasiby.The shaft journals 5 define axially extending
C|rcunferent|aIF SarBngssgr£3f§§bégaygn6{bw of a sleeve portion of
the bearing shown in Fig. 4 with, parts cut away for
clarity.
Fig. 6 is a perspéctive view of a bushing portion of
the bearing shown in Fig. 4 with, parts cut away for
clarity.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention is embodied in an internally
lubricated journal bearing 1 rotatably journaling a
shaft 3 having thrust plates 4 suppérted on opposite ends:
thereof. The shaft defines spaced spools or journals 5.
The thrust plates 4 are mounted on the shaft 3 adjacent
td each shaft spbol or journal 5. The thrust plates 4
may be press fit onto the shaft 3 to provide a lubricant
tight seal therebetween. |

The journal bearing 1 is formed by an external
sleeve 6 having an internal bushing 7 press or shrink fit
mounted therein. The internal bushing 7 defines an
inner, akially extending journal bearing surface 8 within
which the shaft journals 5 are rotatingly supported or
journaled. At its opposite ends, the internal bushing 7
defines radially extending thrust surfaces 9 in opposing
relationship with internal radial surfaces 10 on the
thrust plates 4. ' '

For lubricant supply w1th1n the bearing, an 1nternal
-lubrlcant reservoir in the form of an- lnternal .
circumferential channel 11 is defined in the inner



operatively coact with the internal surface 8 of the bushing and the

| ubricant to journal the shaft 3 in the journal bearing bushing 7.

Lubricant is contained irn the journal bearing structure in the cl earance
chanmber 18 formed and defined between the internal surface 8 of the bushing
7 and the external -surface 17 of each shaft journal 5, which chanber 18

i ncludes the shaft recess 16 and the cl earance spaces 19 defined between
the facing thrust surfaces 9 and 104f the bushing 7 and thrust plate 4,

respectivel Lubr | S jed to the internal t hus defi ned
fromthe rd¥efaoerL g 4@? ‘gee"f Y% h%rs‘?pete’\%" r]%m& e radial

ports 14 igxtdenalsbungade H)roi)rth/e dhushing Urt hex phmmam ofupply to -
provi de. anf%$h$£c g %oﬂ( &aﬂcgmt&é hﬁ]@gﬁ{alngnst rd.hh%ttur'e, t he external

surface 1 |ng |nes oné or nore spiral i cal or zigzag
grooves 20swhfateif oﬁrhheoblnslalmﬂato othenePuteay Séh'{eﬁﬁS@r & chambers 21
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or -nore of1ibeiganevpassy eTh@oﬂrﬁdeﬁeeQrmyr hendrmeled ofto thHe any
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Lubricant is also contained in a circumferential
recess or channel 16 which extends axially between the
shaft journals 5. The shaft journals 5 define axially
extending circumferential bearing surfaces 17 which
operatively coact with the internal surface 8 of the
bushing and the lubricant to journal the shaft 3 in the
journal bearing bushing 7. Lubricant is contained in the
journal bearing structure in the clearance chamber 18
formed and defined between the internal surface 8 of the
bushing 7 and the external surface 17 of each shaft
journal S, which chamber 18 includes the shaft recess 16

L and the clearance spaces 19 defined between the facing
thrust surfaces 9 and 10 of the bushing 7 and thrust
plate 4, respectively. Lubricant is supplied to the
internal chamber 18 thus defined from the reservoir
‘channel 11 defined in the sleeve, through the radial
ports 14 in the bushing 7. -

For providing a further lubricant supply to provide
an enhanced shock resistance to the bearing structure,
the external surface 13 of the bushing 7 defines one or
more spiral, helical or zigzag grooves 20 which in turn
form a spiral or helical chamber or chambers 21 with the
external sleeve 6 when the bushing 7 is press or shrink
fitted therein. While it is preferred that the radial
ports 14 do not 1ntersect the spiral or helical
grooves 20, such ports may if desired intersect one or
more of the grooves 20. The grooves 20 may be formed of



grooves 20 open into the end surfaces 9 of the bushing 7 and capillary
lubricant seals 22 defined between the sleeve, bushi ng and thrust plates as
shown in Fig. 3, thereby providing lubricant to the spaces between the
bushing end surfaces 9 and the radial surfaces 10 of the thrust plates 4.
Because of the length and vol une of the helical groove or grooves, in the
event of a shock or the dropping of tHe bearing structure, lubricant wll
be retained in the groove chanber thus forned by the inertia of the fluid

in the grogve 20. _Such _a. e | I in a disk
n, L0 910845 B Sighaaat vihahen R L] S okcaramp e, 1 o O
subj ect toreetangudhy p@ughmhandtqu$ thepedfig dTh%hb%klcqﬁe f or egoi ng
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conétructi ons
retalned in the groove chamber thus formed by the inertia

of the fluid in the groove 20. Such a structure provides
utility, for example, in a disk drive construction for
use in a portable or lap top computer which is subject to
relatively rough handling, dropping'or shock.

The foregoing structure is produced by forming or
machining the spiral or helical or zigzag groove or
grooves 20 in the bushing 7 or optionally in the sleeve 6
by an appropriate machining process prior to force or

st shrink fitting the bushing 7 within the outer sleeve 6,
thus facilitating the precision manufacture of the
bearing and shaft structure. As a result, a simple yet
rugged, internally lubricated journal bearing and shaft
mechanism is readily produced.

While a certain 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 embodiment
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.



and uses falling within the spirit and scope of the invention as expressed
in:the appended cl ains. 6 CLAI MS 1. A hydr odynam c bearing for
journaling a shaft, conprising a bushing supported in a sleeve and
journaling said shaft, thrust plates on said shaft at opposite ends of said
bushi ng, said bushing, shaft and thrust plates defining a clearance space

t herebetween for containing a |ubricagt, characterized by an internal
hel i cal channel defined between said bushing and said sl eeve and openi ng at

the axial ends thereof to the clear pace between said thrust-plates
and sai d bushing, and a port thrOUQﬁﬁégyg bushi ng opening into said helical
clhannel for pravi gi gy Hydrodyardmiid deeariingudlors giodrnadingl absaattg and said
cl earance space._.2. ' i.n Glail ' Inde bushin
and 51 covERBRERAS 5 AT L pbRad Y, o S2etvd] 2l Bokraling ’
hydr odynasiadcheshafity, drhrusiafplatase d wadehshafitn gta oppeeddei €88Sbushi ng
encased | g Lld Nidicfly 51 S2E LI ! s Urerl thitustl g1akel ng and

including a journal having an outer surface formng a first clearance space
with respé@fiinga FARIEANGS ARG rtharekatueany ks FORFA1RIES 2 of t hrust

g: Z;‘:Z ngg‘l'ﬂxtﬁ%(idl{h@,ai shahadterivbd By Hh titrinaauhieddealf ehanmglsecond
defined between said bushing and said sleeve and opening
at the axial ends .thereof to the clearance space between
said thrust plates and said bushing, and a port through
said bushing opening into said helical channel for.
providing lubricant flow through said journal bearing and

' said clearance space. '

' 2. A bearing as defined in claim 1 wherein said
bushing and sleeve define a plurality of internal helical
channels. .

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 first clearance
space with respect to the smaller inner surface of said
bushing, a pair of thrust plates mounted on said shaft

" and having thrust surfaces forming second clearance
spaces with respect to the radially extending surfaces of
said bushing and ‘the inner surface of said thrust plate,
the external faces of said'fh:ust plates being exposed to

the air, said clearance spaces being filled with a
lubricant, said bushing and sleeve defining a helical,
axially extending passageway therebetween communicating
'with said first and second clearance spaces through
radial ports defined in said bushing.

4. A bearing as defined in claim 3 further
inqludihg an interior circumferential channel defined N
between said bushing and said sieeve,'énd Said_radial '
ports in the bushing connecting said channel to said

-
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spaces with respect to the radially extendi ng surfaces of said bushing and
the inner surface of said thrust plate, the external faces of said thrust
pl at es bei ng exposed to the air, said clearance spaces being filled with a
| ubricant, said bushing and sl eeve defining a helical, axially extending
passageway therebetween communicating with said first and second cl earance
spaces through radial ports defined in gaid bushing. 4. A bearing as
defined in claim3 further including an interior circunferential channel
defi ned between said bushing and said sleeve, and said radial ports in the

bushi ng connecting said channel to said 7 cl earance space between said
shaft and said bearing bushing. 5. A bearing as defined in claim3
wherein said channel is defined in said sleeve. 6. A bearing as defined

in claim3 wh j ' el .4 fl j [ ushkBgo : beari ng
as defined in%§%§%§§#%% e|% é%#ge%ﬁa%%gg %@aggf?ﬁgdgg%abgf régﬁﬁ sl eeve
and sai d bushibwghigig. A bearing as defined in claim3 further conprising-a

plurality of said @ﬁriCQA Bearfi§Vd¥Sdefined in claim 3 wherein said
channel is defined in said sleeve.
- 6. A bearing as defined in claim 3 wherein said
channel is defined in said bushing.
7. . A bearing as defined in claim 3 wherein said
channel is defined in both said sleeve and said bushing.
8. A bearing as defined in claim 3 further
coﬁprising a plurality of said helical passageways.
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