;67e3et5 kt2hhitj"j"j6j T k"% O L- | MPREEGNATED BEARI NG FI ELD Ok THE

| NVENTION 5 The invention relates to an oil-inpregnated beari gﬂ"lﬁmmﬂmmnmmr
use on shafts of electric notors and particularly to an oil-i

beari ng that has additional extended troughs to alter the shape of *ishe*
center opening of the beari Lt-].’MPﬁT'E@P?A"I‘lﬁ)Si?EAi g fe and '
performance. BACKGROUND OF THE I NVENTION 10 15 20 2 eari ngs @H@m‘mmﬁw/
rotational elenments to support shafts of electric notors. They

essential elenents for notors. Mdst notors cannot function properl $6%002*t he
bearings are m ssing. Commonly used bearings are ball bearings. A ball

bearing mainly consists of a i an i nner bushi ng
with a plurality of rolling ?a%q%%%ﬁﬁgymﬁ%een. The inner bushing
is tightly coupled with a shaft to rotate relative to the outer bearing
sl eeve. The rd invgntial relatas ¢o caveil-éuiptegnated dieaning adomed fbr usatonoshafigerft
such as grease to increase lubrication properties of the ball bearing. Ball
bear i ngss ar elegtrive nadtbrg arah phaictlarlgdtomah hoilvirgprepnated dicaring Hhateigr adddtienal
runni ng at high tenperature for a long period of tine, properties of the
| ubri cati oneagadéd tretghstto atte thiei shapd ef dirctentee opeiting ofitlicObeatiggtd ina@YHBEiig
the rolling balls also tends to be consuned . All this could result in
great er noi smqrfemoﬁaaﬁdmgpepfd@agaerati ng. In addition, the ball
bearings are high cost 1tens. They are not economically justified for
applications that require a great nunber of bearings, such as DC brushl ess
fans, optical disk drives, DVD ROM devices, or the like. In those
environnments oil-inpregnated bearings or sleeve bearings are usually used
to substitute ball beari RACKGROUVNEOF FTHEEENVENTIONr al |y are priced
about one eighteenth of ball bearings. Gl-inpregnated 1 beari ngs
general ly can_be, grouped jnto self |uybrication bearings.and oil-Ies

bear i ngég TheleaRines Ak ﬁWilﬁcF@taPPB?hex‘ﬁ?%I}‘? Y %“PQB’EWLQ@ ?ﬁ%ﬁ?m&%ﬁ%‘fs; srhey

i ron-copper alloy,. téi nl ess steel, _and the |like, and are f%br,' at ed, by
cont i nuous §Fen‘isé?fi‘t}ﬁ‘§e {“eﬁfsgfaf metqser Mast @O{Oéﬁﬁ%f’cn"?@’é‘c%“ peoperly dithe bsarings
Cel sius). Then they are vacuat ethQ W t h%rﬁ;g/ air fromcapiJlary cavitjes
fornmed t her FnMIssig. Famencsly uied hearings &g bphpearings. Saball bearipedndinky oasisisn
general, oil content ranges from 18% to 25% dependj ng. on sintering

struct ure affapeytst byaringeslesvie and angnpercishing Avi ep@r%}tym &plligg balls located

oi | -inpregnated bearing is used, a shaft is inserted into a round openi ng
31 formed i fharpketwesn: dibe drner bushipg is Hightligeriplsd Wil aisheft sprotateaelaizg to thed
the oil-inpregnated bearing 30 maintain a clearance between them (as 10
opposed1fo toHET beding desypd Thyroding badls gt coviseedrbyrapsolid\ataie lubrisgtion agenbsuehed
relative to each other, Tube oil in the bearing 30 .is spread between the
two to proviad&rdagmioinerepssdulnication gronsrties; deadipearings are | ess
expensi ve, when operating at high speeds, the Tube oil contained therein

tends to evapguat Geadifs bﬁ@%eﬁll&cﬁlx?ufa@@edt Wih hikh@phRisich. | HBWEGA! vilen

Moreover, such an 111 lubrication wll bring about” nuch nore noi se and the

15 durabi I'i tynGhe b RigRitk b FREIRR LGP FRIIAYT 1B, PHIPERIES of the lubrication agent
tend to deteriorate and the lubrication agent covering the rolling balls also tends to be

20 consumed . All this could result in greater noise when the bearings are operating. In

addition, the ball bearings are high cost items. They are not economically justified for

applications that require a great number of bearings, such as DC brushless fans, optical

disk drives, DVD-ROM devices, or the like. In those environments oil-impregnated

bearings or sleeve bearings are usually used to substitute ball bearings. Oil-impregnated

25  bearings generally are priced about one eighteenth of ball bearings. Oil-impregnated



SUMMARY COF THE | NVENTI ON The primary object of the invention is to resolve
t he foregoi ng di sadvantages. The invention provides an oil-inpregnated
bearing that has an altered center opening to 20 reduce the contact area
bet ween the bearing and the shaft thereby to greatly increase bearing

per f or mance vaachgsSienkfafly! dahe gofp&d Intd SAF-RbmRhEsh B%fdgslﬁné(?ﬁlol"eﬁﬁ Béhrings.t he
i nvention has a center opening and has at | east one additional extended

trough for mggepRrd RRinke MaAB Rl nHiHACKichTas lifdR, &g;gireﬁrir&p@dgipeg alloy§taibgnded

trough is forned in the axial direction of the b iI'ng and runs "25 t hrough

two |ateral sﬁa![eﬁ aiid e [0 aRERL fggrica-mi'@y %&ﬁnﬁ@?@ﬁn@;n% Eﬁ:higff@é er&ﬂf‘eniagguti S

altered, 2 e contact area between ‘the shaft an earing Is reduced,

and 111 cti 0hQh G00h Mellde by NPhGLRLIGke I ROWREASRARE Sonf Sallary

result, tenpera S hot I ncrease too mich even | earing run

hi gh speeds or..opgr at faor a l.ong per.iod qf tine. Ln addi.l.io | ubrjcation
i I pr opr ¢ (Rat8eRBed hostih, Sibeal Y nfesh it omibal ERvfiey dpiasherg) oA
evaporating. Therefore the durali)ity of the.beari an_be increased while
noi se gener &PT6R r%%@&é%i?@ tﬁang Hg?l}/epgmgtﬁ’ﬂsﬁg?n%f%’g‘ﬁﬁ’ée ?ng?f@ft?"or mance of
t he bearing, the extended troughs may be filled with a solid state

| ubri cati on aBeferifsucFIGS. U4 @ad B, Whentr sib-ibprephated dedriig Rosed,nesieft gnded
troughs nmay be fornmed easily on the periphery of the existing center

openi ng W t higugtte@flo BFotmicspentpt31 Higed aotht BantthoBtheBlampaspnidbRRARE 0.

| ubrication effects, increase durability, and keep tenperature stable.

Ther ef ore peamehaRMHEA BOGilSRiptegERtdd beariaf J0h@adidin ianglE/6MRE BRAWBARHRD (42N
be greatly inproved. The foregoing, as well as additional objects, features

and advapt ag»?ﬁ_oééﬁ t& [ ighY eBUAIRG d\mhé bAIFbEAPRE). VPREH thity afRABLEN refa'ﬁ%"ﬁé éfh

foll ow ng detail ed description, ich proceeds with reference to the

acconpanyi Ntk aWbRASH i Be HeaMh139 R Sl Nethver e/ @wh Qb pravide! BbAOARnaNd
illustrative purposes, and are not inténded to limt the scope of the

i nvention. BRI PERGRIFFInaNdPeadihls Ms%g:ﬂi@-wﬂeél @gat ZHE AMRalp gg,t ic

views of a conventional ofl-inpreghated bearing. 20 and” 2B a

schematic Vitﬁ'é"ﬁlb@%il%ofﬂain%ﬁ tRIFBRALARND ePdpdrdle ahg BEHMORicky) @ltiﬁﬁ@@@o?&% are

schematic views of the Invention, showi ng an adjusted contact area. FIG 4

i s a schematjyg gy Mor@ov%ﬁ%a@ﬁmgﬂpgg&ieamn Wil Erhﬁ'gnéﬂa\ieﬂﬁﬂcﬂﬂlorﬂl&?e amfend
rd enbodi nent of t 3

SB are schematic views of a thi e invention.
15  durability of the oil-impregnated bearing 30 suffers.

SUMMARY OF THE INVENTION

The primary object of the invention is to resolve the foregoing disadvantages. The
invention provides an oil-impregnated bearing that has an altered center opening to
20 reduce the contact area between the bearing and the shaft thereby to greatly increase

bearing performance and service life.

The oil-impregnated bearing according to the invention has a center opening and has
at least one additional extended trough formed on the peripheral surface of the center
opening. The extended trough is formed in the axial direction of the bearing and runs

25  through two lateral sides of the bearing. Thus the shape of the center opening is altered,



FIG 6 is a schematic view of yet another enbodi nent of the invention.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Referring to FIGS. 2A and 2B, the
oi | -inpregnated bearing 10 according to the invention includes a center
opening 11 for coupling with a shaft 70. It enploys the capillary principle
to store selgcidhck URG bRivieen e §lﬁﬁ aﬂ@ﬁh@%ﬁ-ﬁ’xgqg re‘dﬁ@edcﬁﬁﬁ i ctiBRTOICE 9n eda

plurality of extended troughs 13 are formed I'n the aX|a Irection o

01 |1 P ©9nal 0 bRl Rl PrROeled PACUIR I Bnslite ool A5 RERAENG, ?f?'er the

nanmely in the ongl dlre ron (as's nce a

shaft 70 is 1 h

and t he bear Pgdé&ilgedboéecr gg'gressgtglﬁé? ;}e@@s ' Oop%hilésr f(\{;}t/or §né)8‘% h}gdeéefrteaeg Ié\/ﬁ@é éog,h
extended tr hs..13 are | ocated do.n on t th haf.

manuf act ur | PPAE oF] chraBEES ke O@Pﬁav & el 59wt ORI e
peri phery of the cent ening,11 th nlnal addi t] onal COo

cont act gr e §VIRAT SIS ﬁ}?é%gﬁafbte ¢ aﬁ’:ﬁl&' Fntt?éfmgvaﬁap feﬁ‘ "t“ﬁ%ase ‘f’}e‘fsé‘ﬁgﬁi ng
11 is 15 reduced, friction bet h two decr ease IIy en
the shaft 7@Rgatigredecreases. eBl %% pHEprye dhe ey %) r O%BHEE; t\ﬁg
tenperature of the 0|I-|npregnated bearing 10, under the samne operatln%
condi ti ons. estended tipughsymay bfiled withepolid stalh lubrigatignsageat (fuelh A greasqrorla
Tube oil and forma circulative oil route for rotectlng the | ubricatiaon
system As #ermsqfimanufasturingg theexianded treeehsea%;eg formed gasily erthr«cpeﬁnhwat n a
20 | ower tenperature also enables the bearing to operate for a | on

period of t ithe exlstinggentpe opeping vithoyt addine mpetncesy- Therhsering thyse maee
life of the oil-inpregnated bearing 10. For manufacturing, the

oi | - i npi@gn&nkancpdehricaton effegts,lingreasgshinranlityapnd keap tsmpegpun stalendretsfore
directly forned by a sintering process, or be made and processed by

machi ni ng 2Ppetformanceand ecreice & ¢ pdﬂ@hmgn&eé heariitgosan beyereatly imipeqysdal
lines in the drawings). 4 Hence cost increase can be mnimzed. Refer to

LGS 3 and $f Etadind s el RNIRAY otfford el il SbvebBeC OPURGhv i

After the extend are the center openfng (Inc |ng t he

extended tr

rect angul ar oA Qb%e**@‘tfﬁ*’égd%’"%én‘%%é%?{ 91%21'}022% SRy Vi fsfé s
bearing is &QE ?Eﬂﬁ t stance,
assunlng thgagggen nggthQ §§g§ﬂﬁne |ca qh&& gnﬁzkgjr of #% t?
center en| fact b peen h §h@ t, 7 t t
opening 1 f@gﬁ%&tﬁhﬁ Pﬁm Veé)%@ gég@ées nstﬁh cgﬁ? f ﬁgggagﬁ gﬁﬂﬁgone
hal f of the, gﬁggb val ue. By the sane token, when the included angle is
i ncreased t 6 02="the contact area is increased to 2/90. If 1 0 e2 is 60
degrees, the resulting contact area is only 2/3 of the original contact
area. Based on the results of precise calculations and experinents, the
preferably contact area after reduction is 65% of the original cont act

area. The proportion P t to reduced
frictional force duri ﬁigRiaerm lﬁgmﬁfqlggquopo |ona o the

i ncreased service |ife span. 15 Based on simlar principles and

archi t ect ur e HES. 1 Arand 18oare schegiatic sievestfacconventighsl oid-impregahted bearinigor ned i n
a hexagonal fashion symetrical to the center of the center opening 11, as

shown | FIG. t her. i 30) b adopted to
acconpl hFeI%sSa?é a@ﬁ;iif qre &ef@& Hé%ﬁ?réoﬁg%gﬁmgirﬁggﬂ%%ﬁ I ng this
synnetrlcal desi gn can bal ance the frlctional force when the shaft 70
rotates and dFISHS. pat &sl IR ate RDemutic)views@f thdreventi@r, shawihg dnheljestédeomeatt
troughs 12 nay also be forned in curved types as shown in FIGS. SA and SB.
Such a desi greacan al so effectively reduce the contact area. The nunber of
t he curved troughs is sel ect ed dependi ng on requi renents. The extended

troughs 12 ( Qr al.so, can_ cont ajn oI|d aie Tube agent such as
t he grease f.ﬁ%é 1?1’55 patig ¥iew SCCE‘EA inﬁﬁt(’ﬁ#\ INYERYQNY  of | ubrication

can be enhanced 25 without adding substantial cost, and service life span

can be i npr ovigd;ABAUINAIWare Ashehiitic YRIshIH B efﬁ"é@@in%?@ﬁth@%ﬁreﬂhﬁ erent
properties fromthe lube oil contained in the oil

U




5 i npregnated bearing, it will not becone depleted easily nor evaporate
qui ckly, and can effectively sustain the |ubricative function. Wen adopted
for high speed rotation, in order to prevent the solid state Tube agent
frombeing thrown out fromthe extended troughs 12 ( 13 or 14), a cap nay
be depl oyed tRIG:@\e4 s@rRetAtis villy 6f ydtARot@kd erhbodiMemal et ineaitiond 10. FIG 6
shows yet anot her enbodi nent of t%e i nvention that has a triangle shape

wi th each included angle of 20 degrees. The contact area covers 300
degrees, and is about 5/6 of the original contact area. Thus the frictional
force may be reduced about 20% and the contained solid state tube agent
can be increased PRE ) , the
oi | -i npregnat ed tgggﬁ]@g@m qg‘ ?EI\/Te:ntl orF as aP Fg‘g?plgaglgggﬁ onal
extended trough forned on the periphery of the center opening of the
bearing in thgefamlml tod FH@8+t RAnandr 135, shepél-igipregnated ebrasing oldb arengding tal ther ed,
and the contact area between the shaft and the center opening is greatly

r educed. 5Fr iiotentinalindladesen eenderf openingo hhlforheamiplibgiwith gehaft #0edltangdoys the
decrease. G| contained in the oil-inpregnated bearing can be naintai ned
with | ess deapillagr@ihiciple oy steseagebactddi lobe 0il5 Omrthe periphelyosefthe aantat speneg 11,
reduced. The extended troughs can contain a solid state Tube agent to keep
t he beari ng aaplusalite| ¢ft extehded aouglenyidr aeufoemedtein the aiel directipnf of the | @lhg
period of time to thereby further enhance |ubrication and service life span
of the bear iimgreghiatedddatin®n) dnderunndiesiighamvocddesbef thddpiatig €8s nbhiely inhthist
substantially increasing manufacturing costs, and can greatly inprove the
per f or mance ledtud iiapéitédiion €eshdwalin FAGt DR). Olbndermfte £the 3h&ftl 70 eambigted Whihkee
the preferred enbodi nents of the invention have been set forth for the

pur pose 1gf dieﬁﬁﬁ%?%dﬁt@ct aehdiwea theRRafP0 hibiheibesrins Rilderbeel grealys Iafothdre
invention as well as other enbodi nents thereof may occur to those skilled
in the art. vig8Qred AGhywhefaheRREAERDr&lehs B a2 BochRH RIBARA chbRtabOE lshad. Iin
enbodi ments which do not depart fromthe 25 spirit and scope of the
invention. GermsV¥ahamFadeh@hdRAe bRtended MHughi| 131 MBY BYMethRd themathifling on the
conprising: a center opening for coupling wwth a shaft; and at | east one
ext ended tr QieaPhé9 BRI cedtfel Bfenthd N Wil mRRhAad@eRAINGst or reduci ng cont act
area between the shaft and the inner wall surface of the center opening. 2.
The oil -inpregnated bearing of claim 1, wherein the exfended trough js,
formed in ¢ heABSIeAONEELHER besivest ﬂterﬁéa%e?grapﬁ&lea}ﬁaerrw@étﬁ? SERJFF eRAENG Hels of

the bearing. 3. The qil-i rrpre%;lat ed bearing of claiml, wherein the
ext ended 5t r dedfisedoliicHIm betyvesn theftveq decaeasePiopartiond|lyagWhen the shaft 70 rotates,

the extended troughs 13 can help to lower the temperature of the oil-impregnated
bearing 10 under the same operating conditions. Structurally, the extended troughs 13
also can contain more lube oil and form a circulative oil route for protecting the
lubrication system. As a result, noise generation decreases. The ability to maintain a
20 lower temperature also enables the bearing to operate for a longer period of time without
being damaged, thus greatly improving the service life of the oil-impregnated bearing

10.

For manufacturing, the oil-impregnated bearing 10 with a substantially square opening
may be directly formed by a sintering process, or be made and processed by machining

25 to form the extended troughs 13 (as shown by the diagonal lines in the drawings).



10 4. The oil-inpregnated bearing of claim3 further having two caps
nmounting to two sides of the bearing for preventing the solid state

| ubrication agent fromspilling out. 5. The oil-inpregnated bearing of
claim1l1, wherein the extended trough is forned in even nunber and

symet ri cal [Henlc® Cth€ Inc?ORbt canhBe GRIMIMAIze@ RRErCONFEGSOBANAAY.- 3 -fod RE first
oi | -inpregnated bearing of claimb5, wherein the extended trough is forned

and 15 conf iegitoffindd o@t}&oﬂaﬁe%@tﬁ@eblﬁymr iagiak kne éﬁ&ﬂ%&@roagwts hrdSfofRed e"
of the center opening. 7. The oil-inpregnated bearing of c m 1, wheréin

the contact {l eafebys ﬁigngﬂau&lﬂg c}lée %Qfén&&ﬁtrbﬂ&%rlé"@h&t ﬁ%@g{ghi? rRnter

opening resulting fro exte dtrou I'S preferab t he
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when the included angle is increased to 62, the contact area is increased to 2/90. If

10 02 is 60 degrees, the resulting contact area is only 2/3 of the original contact area.
Based on the results of precise calculations and experiments, the preferably contact area
after reduction is 65% of the original contact area. The proportion of the reduced contact
area is equivalent to reduced frictional force during operation, and is also proportional to

the increased service life span.

15 Based on similar principles and architecture set forth above, six extended troughs 14
may also be formed in a hexagonal fashion symmetrical to the center of the center
opening 11, as shown in FIG. 4. Of course, other polygonal shapes may also be adopted
to accomplish the same effect of reducing the contact area. Adopting this symmetrical
design can balance the frictional force when the shaft 70 rotates and dissipates heat

20 evenly. On the other hand, the extended troughs 12 may also be formed in curved types
as shown in FIGS. 5A and 5B. Such a design can also effectively reduce the contact

area. The number of the curved troughs is selected depending on requirements.

The extended troughs 12 (13, or 14) also can contain a solid state lube agent such as
the grease filled in ball bearings. By so doing, the effect of lubrication can be enhanced
25  without adding substantial cost, and service life span can be improved about 30%. As

the solid state lube agent has different properties from the lube oil contained in the oil-
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shape with each included angle of 20 degrees. The contact area covers 300 degrees, and

is about 5/6 of the original contact area. Thus the frictional force may be reduced about

20%, and the contained solid state lube agent can be increased 20%.

By means of the construction set forth above, the oil-impregnated bearing of the

10 invention has at least one additional extended trough formed on the periphery of the
center opening of the bearing in the axial direction. The shape of the center opening is
altered, and the contact area between the shaft and the center opening is greatly reduced.
Frictional force and frictional heat being generated also decrease. Oil contained in the
oil-impregnated bearing can be maintained with less deterioration or evaporation.

15  Friction loss can also be reduced. The extended troughs can contain a solid state lube
agent to keep the bearing at a relatively low temperature even if operating for a long
period of time to thereby further enhance lubrication and service life span of the bearing.

In addition, the invention can be adopted easily without substantially increasing
manufacturing costs, and can greatly improve the performance and competitiveness of

20 the oil-impregnated bearing.

While the preferred embodiments of the invention have been set forth for the purpose
of disclosure, modifications of the disclosed embodiments of the invention as well as
other embodiments thereof may occur to those skilled in the art. Accordingly, the
appended claims are intended to cover all embodiments which do not depart from the

25  spirit and scope of the invention.
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at least one extended trough communicating with the center opening for reducing

5 contact area between the shaft and the inner wall surface of the center opening.

2. The oil-impregnated bearing of claim 1, wherein the extended trough is formed in the

axial direction of the bearing and runs through two sides of the bearing.

3. The oil-impregnated bearing of claim 1, wherein the extended trough contains a solid

state lubrication agent.

10 4. The oil-impregnated bearing of claim 3 further having two caps mounting to two

sides of the bearing for preventing the solid state lubrication agent from spilling out.

5. The oil-impregnated bearing of claim 1, wherein the extended trough is formed in

even number and symmetrically located about the center of the center opening.

6. The oil-impregnated bearing of claim 5, wherein the extended trough is formed and
15 configured in a polygon and symmetrically located about the center of the center

opening.

7. The oil-impregnated bearing of claim 1, wherein the contact area between the shaft
and the inner wall surface of the center opening resulting from the extended trough is

preferably about 65% of the inner wall surface of the center opening.



