; vwe3evs" 6TKP#- A FREE SPHERI CAL BALL BEARI NG Backgr ound of .the
|nvent|on Field of the invention 25 April 2003 The present WX§RQN§%O3
relates to a ball y i nproved in precision, endurance
functi onal snnotﬁ assenbllﬁb nmet hod thereof. Prior art
+Conventional |y, i dent suspensi on of vehicle, since there is a
necessity of changlngmbf steering angle of wheels without deteriorating its
function, a ball joint is used at a joint portion between a knuckle arm and
a connect | ng rod, as shoWREE EPHERICALhBAdHL BEARENG conprises a stud 2

at one endgoflmhlch E gEgenical body 2a is provided and a race 3, and the

spheri cal g e 3. The spherical body 2a is held due

to a gui defFiglgeoBanhefigeeitigge 3 in such a nanner as it is not slipped out

fromthe race and a sw.ng of .a spherical bogdy,_2a i IIed si x axi al
g 1 ts%éﬁg gls

directions (~LBi gres&ra&.lgwezntmsre ates 4 & balliein B FORXPES

al | owed. Fpf 'bee@[sG.Bﬁe i yesicd hﬁnﬁphﬁlﬁ@ﬁbnEQd)énZ@oﬂMeéﬁe gyideshace 3a
grease is suppli Gi t o guarant ee |%s slidability. In a conventional bal |
joint 1, speeebling medeod thiergokotation direction and superior inits

| oad resi s?gﬂﬁﬁ_agpd endurance, it has widely used in conventional vehicle

el ements of vehicle suspension. However,_ since a displacenent between the
spheri cal boo?oléae&rﬁtplﬁﬂé}gw&nflé@@P@élqeéﬁséBépéﬂsby‘- i th’sq PdSIRRRre is

a deteriorgfdQnid g hééeé‘éi%to'f%nﬂr@%ﬁ’s@@eﬁ&% QH I@bf%ﬁée&”ﬁ%%‘%s and
smcetheé n I.S smal gilca e g%éj has not spread to the
tabl e supp ?tqmgrhgm%nt%rﬁwctwrmat a ]nétP%nfrrééh‘t’- yafcé‘nﬂ@rnt R@éé?Q}il ngly,
to the abowecvtrabhea SR Tl AImESR AR cd el o rr@ﬁu'arse§hé*~w'ﬂ oh Egunig, . of
preci sion é&% iarge swng angle, with a conbinat,io Ig (ig Iural nunber of a
singl e fre hadt IpHitnd GPIREFETSF 8 Poft g ARdeoloP lick aiRhemcAls been

realized. boARLVEI is tp%vh@é&ta&ct asy&tb Qorﬂfi:ld‘?tlh'eoéb}\!‘é‘hﬁﬁl bodyoads held
mul ti - freedonh@ joint has cause conplii.c in structure and
i

i ncreased P théi ¥Age 3in 'E\b@llsﬂ}tﬁflc%bbt’gﬁtza £ h@rlééfuﬁt 6°|t?ogi~111‘1'1%rfa€ﬁe3% haf t

precisely,of thé %a'&@%%ﬁ%&i’cﬂ 2y zﬁ‘arx‘ﬁ:{éieés §9 1@9{&@1&%;58& AREH¥th ¥hd Face
consi deratl on of the deviation of nter of e shaf I 2003

The presend ?H@erﬁlﬁfﬁln‘&soﬁe%nsl?rhﬂélclaﬂa gﬁéyl iZfht 8% St%éafal@évélbréﬁll%h and
thet Eur pof&ﬂtrb@fdli‘@ (Rsatt;.Ps PYoykide B-Heal | ?g aﬁehanstS,ma\M's csthgl P g@éxah) m t ed
I N e rotatli ona rec on, rror 1 n Oa es| sta an endur ance,

| ane in svmsrﬂjP KRS - #%ae{freacm gEeF‘éSG%'P the i’fﬂé‘rﬂ%ﬁ cﬂ?‘&f gﬁpaétda |"0|4“§FH
funcai Onalﬁa&@ﬁ @E%ﬁa & lup@n@@tdagnu@eaWeteh'ttsm;daaMaptI on, there is provided
a spheri ca a ear i ny 1.S1 Ng Sp er nner ra an  out er race
A A S I R 1 s R R 2 g 8

retainer faid Babdriag nb&ké&ob@tr\éemahbe drithehdarghoUtiehasanfieWhased m t he
retainer is divided intq mrsrﬁ ers, Ie st, at one portion, arid,the nenbers

are arrand®®eSHi9NE! arshie \Fefﬁ%‘?ﬁs §uc‘h‘a 'St SEARCHUPR] AEWEWE & iSmdbl e. 10

In this iruteatalcemer&l Betwe by thespRéatiobodl 2hearhpkhs, g@iddefdRCBROR
between the s ggri g mngr race and the outer race forned ip a ynjtary

manner w t¥#4 hhEeingshds R ersuRIP i 8 P8REPBR N s THACTIRARE PFeRiBion s

secured, idnd SopBtREbhAl IriloSthn@RE &indoRM c & MRt RRESS . arfalié tiRes masl NGR: the
outer race i i

.a, uni menber, it beco ssi bl e to obtain easi
Gost T eu oraanlicaplt sletndT RaE dnrapr "% RIS RS PP arire PR LTER o B
addi tion, rblttepaitinng oMetyheedtera by bel ng surrounded with the inner race,
t he rmnut ual s%&cgqrﬁggl e between the jinner race and  the outer, race, call

det er ni ned. IV tnthe eheve Lele AiPPRLtiBE ST H1a8 18 YU Ch &&RYIBRA v be

def or med, ratcrbheurtntrm‘ efeasssen‘ahdrw laytge ewtreg ahghe, wﬂthéh iconedingee ¢ 1 d the

bal | s, the i nterferenc nmber absor bed he f ormati on of
the retai nqgl}tral number ofea smgeie fregfom ofJomt a rotary ope ttlon og%hree or six

shafts has been realized. However, the joint of such combination which

A%

is of a multi-freedom of joint has caused to be of complicated in structure
and increased in weight, in addition, so that, in order to position the shaft
precisely, it is necessary to consider to control the operation in

consideration of the deviation of the center of the shaft.
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?0 Preferably, the retainer is a shell-like configuration. Accordingly, the
shell is resiliently deforned positively at its split porti OQ5A§ﬂpzmsorbs
~any interference between nenbers assenbled. Preferably, the retainer is
funned with a conmbination of at |east two nenbers. .According to this

_ structure, by displacing 11le position relation between two nenbers ?5
“wWithin the area in which a resilient deformation is possible, the
interference between nenbers is absorbéd when the outer race, the inner

| ace and the; balls are assenbl ed. 25 April 2003 -, Preferably, the
retainer is formed with a conbination of two symmetrical nenbers.
Therefore, t € daSar O I 10: r nRiRer 0 J. tai.ner,
t hereby a si %{ei 1ic(§:eell]tt ?lg)\rr;b%gﬁ n? aé%? }Sﬁiéqjégppg]gr]?‘%ni S |§t%ﬁggd{1&gr@é e%llgbﬁ?,

t he menpernssankerddf fsabebvide ia Isdazifg hécahiss oaseh isl totcanieake thdeotavohar s ~
deformed in configuration_ in such a manner as it is configured effectively
t o generdicatiohsugeiyrimalopdnesitandieandeerdiiance, farge derswing abstsr andaal a high

i nterfer bet ween. t he .out er, race he i.nner. race and the balls at the
tinme of leg‘s%zgFrB’IclcﬁbmWr}e%Faé‘BPWdJm \?Pﬁf%ﬁo‘%m @ 0f the retainer is provided

in pryority gh ider@nE@naemape aleitlm, Dakles is prbdlabdld spREged] AP Peafink O
reduce a rotary resistance of the bearing and 10 increase the endurance

bei ng arcpangeng nsphgohalanneimaes, asout¢rerace aurpending ene pheiguoktheriaver raad t he
inner race is._ dispersed. ,For t.hat r pgse, . t.he, above dividing line is

ot ovi dedh PRI TR Aie Ut BT Hiedane pHRSbERGHS ohe Pisrthd it e,

det eri oheBdlnitRe Simher W Qﬁ@ih@dﬁm&’hﬁn;ﬁeggweéshm &Rt oriish ﬁﬁ%@'xﬁ%b@rsﬁ%lz;

receptor portion to accept the ba y being resiliently deforned a

grease rseeptdior rdativesposenteiicugs dasthe Blaindiisdeformahlee, 15 the balls can

b led wi,th,th t f th tSi f t Al o ddj ti
by aitbposi ng 1P ABIGRREEEST i bete ) Liso o PURE A o Wl P Rl onerdeSe e "

outer ragReridalnicdI8ée hRE Bhe outer race formed in a unitary manner with the inner race
surrounding a portion of the inner race, is secured, it is superior in an operational
smoothness. Further, since the outer race is a unitary member, it becomes possible to
obtain easily a desired precision of part to attain a high operational precision. In addition,

15 depending on the area by being surrounded with the inner race, the mutual swing angle
between the inner race and the outer race can be determined.

And that, since the retainer is possible to be resiliently deformed, at the time of
assembling the outer race, the inner race and the balls, the interference of each member is
absorbed by the deformation of the retainer.

20 Preferably, the retainer is a shell-like configuration. Accordingly, the shell is
resiliently deformed positively at its split portion, and absorbs any interference between
members assembled.

Preferably, the retainer is formed with a combination of at least two members.
According to this structure, by displacing the position relation between two members

25 within the area in which a resilient deformation is possible, the interference between

members is absorbed when the outer race, the inner 1ace and the balls are assembled.



and the balls is secured. Preferably, on the end of the retainer a seal is

provided to seal the grease. Thereby, the grease is secured §$A9ﬁ| | ed.
20 Preferably, to the inner race a stud is secured. Accordingly, thi's stud
secures a six axial rotational 25 April 2003 :1 novenent due to a

rel ative di splacenment of the inner race to the outer race. Further, a shaft
~may be supported slidably due to the inner race. Accordingly, the shaft is
adapted to be secured with the six axiaP rotation novenent by the relative
di spl acenent of the inner race to the outer race, and given a frequent
appearance operation to the inner race. Preferably, to at |east the

surfaces of thfeefﬁag@[ ﬂ{e%ﬁfinetrm@f&ﬁgafxggg&eoﬁeﬁmhbﬁofpe«krg§?@é%ﬁ&ﬂ%ﬂélﬁgers

treatment is app to inprove t resi stance an endurance. In

anot her dhgefdre, theey & hs reedwifdedpaimgaphenbhiembersetddeini ar remaisphehéedly bal |
bearing, in which balls are supported through a retainer which is divided
at | east sigtpligisatiamolibe siraeiutal gresFs Ipgndsthbl e the retai ner to be def or ned

| cast sigpli Bherer _ | .
Currounds. one! SOrEr I B TERRES ATy HeEhy b RS SRl Khal ASRGHN fitpers

i nner 5r ag&fotrfed @V edEthurdtidh inhRich etrdarmiee awhi Bheon$ighredledf@dvily tbh@netti@ihe
race. Accordingly, at the tinme of inserting the inner race and the retainer

into t hedefamastioraeletherplaier o prdey te Resore@ai It ferese! batiery Uiy ovteeraseotin of
the gap Pn%tey\ﬁt%g altlé]ﬁw' EAE ot (1% e of assembling.

Preferably, a dividing line of the retainer is provided in priority of the arrangement
of the balls. Said balls are requested to reduce a rotary resistance of the bearing and
10 increase the endurance being arranged in such a manner as the load between the outer race
and the inner race is dispersed. For that purpose, the above dividing line is provided
without braking such arrangement to avoid it from being deteriorated in such function.
Preferably, the retainer comprises a ball receptor portion to accépt the balls by
being resiliently deformed and a grease receptor to dispose the grease. By this structure,
15 the balls can be coupled with the receptor from the outside of the retainer. In addition by
disposing the grease in the grease receptor, the lubrication of the outer race, the inner race
and the balls is secured.
Preferably, on the end of the retainer a seal is provided to seal the grease. Thereby,
the grease is secured to be sealed.
20 Preferably, to the inner race a stud is secured. Accordingly, this stud secures a six

axial rotational



15 to expect to absorb the interference between the outer race and the
retainer. Since the retainer is divided at |east at one portp®ppripgoosai d
.dividing line a positive resilient deformation is generated and fromthe
outside of the retainer the balls are coupled with. The balls coupl ed w sh
the retainer are maintained due to a resilient restoring force of the
‘retainer. 20 Preferably, the outer dianmeter of the retainer is nade to be
shortened and inserted into the outer race. The outer diameter of the
retainer is made to be reduced resiliently and at the tinme of inserting of
the inner race and the retainer into the outer race the 25 April 2003 S
lnterferrﬁa@&naﬁtdv\ﬁ?oatﬂaatwbtcﬁgpme&ﬁex%@ﬁéxﬁnmh@é RetheloBtcdgQy bed. And, after
bei ng i nserted e retainer 1s restored in the original conflguratlon due
to the restorFurthet,or dexfioiay bsetipporfdd sidabhveénd togthehenérmaee. Pacerdinglh, the
retainer, the retainer is deflected along the dividing line arid inserted
in the ouflrisratapiedio dsf sesaradnyitniher sixapal relebag MOseaeRt BY nib ese|lqtn@

fﬁzl It In;/e(# %(pelrgcee%'éeéx?Sfﬁe 11 1%-u§cg%d1%e o%tet?g (%i’ 1% @fvee‘ﬂ av?réégleﬁp?p;{e%aaﬁ[cgﬁgel 1on

race dan e rPnner
i nser$ing tpd idnBeracener race and the retainer into the outer race is
absorbed. After inserti ng{, the retainer restores in its original
confi gur at i onPig{really, totas leass ther $lﬁ§10f‘~$)r>ﬁéle IPﬂ@T @ﬁabtlhy outdigageand Hur balks, a

covered with.th vi ded r ner eing 10 inserted into
he - out driebehite Fedlipth R SpbR BB s g %RREE Pl B A5 bet ween
the inner racy gifihdrhap eat emereaigq;roﬁnea rh‘heﬁéshﬁghﬁﬂ%@t%ﬂli@? aoépﬂémar ®hfl ner
divided in a plurality nfo the outer race with the i nner race,

interf erlmaoeoam whxehthadﬂe apt siyprsatedi thrpughor exaings Whiah 1si Givisigd raridawatt @me
0 D S T SRR et I SHRLARE L 5,050, RethEen St
Brief deges hit h9BuRt riddavRicRWLIAESHdY dhe Portin Af RIS SREEEACY8n U B WaPY nPiner,
enbodi nent of a free spherical ball bearing of the present invention
parti al I\yhd:rnmstbctrumnrace is covered with the retainer which is inserted in the outer race.
Accordmgly, at the time of inserting the inner race and the retainer into the outer
race, by deforming the retainer resiliently by the amount of the gap between the inner race
15 to expect to absorb the interference between the outer race and the retainer. Since the
retainer is divided at least at one portion, at said dividing line a positive resilient
deformation is generated and from the outside of the retainer the balls are coupled with,
The balls coupled with the retainer are maintained due to a resilient restoring force of the
retainer.
20 Preferably, the outer diameter of the retainer 1s made to be shortened and inserted

into the outer race. The outer diameter of the retainer is made to be reduced resiliently and

at the time of inserting of the inner race and the retainer into the outer race the



Fig. 2 is a partially sectional drawing of Fig. 7 showi ng the enl arged
retainer of the free spherical ball bearing of Fig. 1. 20 Fi g5 a3riffsoss
~assenbling processes of a free spherical ball bearing of Fig. 1, vwherein
the inner dia nmeter of the outer race is |arger than the outer dianeter of

the retainer. Fig. =~ 5170W S all aSb5enlblll 1E', processes of a free
- spherical ball bearing of Fig. 1, wherein the inner dianeter of the outer
race is smaller than the outer dianeterd of the ?5 retainer. Fig. ~is a

stereo Cyure of the first ewrple of the retainer of the 25 April 2003 6
free spherical ball bearing shown in Fig. 1 showi ng schematically. Fig. 6

is to Shﬁ’t‘é’rf@&WcEBetR&‘éH;ﬂ?e e &g&%ﬁd tlieaaBe £ i@fabs%d?@ed.ekﬂh!‘@ﬂieWiﬂs@gE{i%é

5. Fig, 7 1s a stereo figure of the secondrexanple of the retainer o
free sphbe rec@healéstdredin tig drivifdl gonfigiwhioow dge scthe redtoidad Force Bf gsel8 is to
show how to reduce the outex di anet eg of the rehai.ner shown i n Fi?. 7. Fig.
9 is a stered \HegRAVErae HhEMERIAGE Wit hE Ectgner Hae reieiends defleqipd ajangethe
spheri cai: hall :.bear ' ' LN it Gak Ly Fi 0.15:.a,stereo
rour e abvBRS VBER PR e, Sy R R e Blonkdid i e

bear ing line, fpogitivélys hodd foen s e tdbiaeal doy be Fgegeraldd ivitla tBehetidre ayr g
show i ng an exanpl e where a stud is fastened to the inner race of the free
spher i cantegaramcpeathsmeutehracegindthe Fingr race stthg tiehefminseting aflenmstiowcsg an

exanpl e wher hatt.is rte Li.dab b ihnner. race of the.free
epner cAtogft Fefodr i e TR kSR terisdlfe AR ablREReTan Kitsy
bal | jOidBigti)m cBnfEOMNESH H QR itebtorifig e nent Herei nafter, an enbodi ment is
expl ai ned based on the attached draw ng};d In the drawi ngs, the identical

{

signs are at tRrefemably,ghe netaingeistdoyaned oritethel dizidearetginer porteony hnd eBenegingonal

arts,and_t he ,expl anations t here are..omtt. .Fig. 1.shows a rtial

cect 1 BndrdiEd iR AR rh dierhe BRI R i hRends UL eha bRl as
a free sph@rh€adndrdkbukeaiden®y Rerting o §oaMN dfMKeREhRRr M mRNALEARY

ball bearing 4 is formed by supporting balls S bets;~een a spherical inhner

race 5 dni@ tha cotarance weth the surer gegedithrgingerfraenceodt thpdimaaEinsering Hoedssdegh a
art oI s A el Frrer ke g1 Pad TR FraliSE R EE £ Beureen b or
a hi gh SHnérag@ MARESLRP AR, Me@HLEKE AQsinéAis figHdaer, the retainer 7 is
structured with a resilientliy transformable material such as resin (nylon
C~- st'emBredfidejcriffeld ofylke érmviess n), and it is di~~ided at |east at one
portion as _ exPp;Igfa' Pseéjpelrglge%EiVe view of an embodiment of a free spherical ball bearing of the

present invention partially in section.

Fig. 2 is a partially sectional drawing of Fig. 7 showing the enlarged retainer of the

{ree spherical ball bearing of Fig. 1.

20 Fig. 3 shows assembling processes of a free spherical ball bearing of Fig. 1,
wherein the inner diameter of the outer race is larger than the outer diameler of the
retainer.

Fig. 4 shows an assembling processes of a free spherical ball bearing of Fig. 1,
wherein the inner diameter of the outer race is smaller than the outer diameter of the

25 retainer.

Fig. 5 is a stereo figure of the first example of the retainer of the



Fig. ? is an enlarged retainer 7 partially in section. The retainer 25
April 2003 7 7 conprises a ball receptor 7a to support a ball g)@d?fngod;grease
.receptor 7b and is to deposit grease. The ball receptor 7a isz) I'n order to
di mnish the rotary resistance of the fr ee spherical bearing 4 and increase
t he endurance) adapted to be aligned in such a manner as each of the balls
"8 can receive a dispersed | oad between the outer race 6 and inner race 5.
Further, the ball receptor 7a can receive the balls 8 fromthe outside of
t he retai néree7sphebidalgh aldfloramsid sapipo wxi mmtRilgy-1 sbeiMinenttlye mAndecailve bal l's
8 coupled in |l C 7a._.a ke [ n e || receptor 7 t he
resilient recg\?g'r i%ﬁglsf %gcgg%@r &&e?}? ﬁ&)‘%?%n’%}ﬁfgi %‘gg rerfé\?éﬁgg%eogrtgé%e
recept or 7hetainew ebewneth fligf &#ce provi ded for supplying the grease between
t he outer sur e~of the retainer i d the ide face f the.outer,.race
6. low, in thg?%alelsvawér%r?%zl%freea‘%%%ﬂ%éee&o&%%%% Bgitgédlje PANGERE o
prevent thehgrfeaseaphearithebadl tespriged Fid. 1 shpraigy sbhentarie@Wgr the
out side of thg.retai.ner . ]!tl vvithg%a Pello Iik@gqcov er Eigot show nt). Such a
bel | ow | i ke co¥r 9 $5¢FF eR2PVe BAE LG FEGWET G P LETq e Tpe fgt of the
char act er i sé¢tiadnfe@rshdenfire&igphieri cal ball bearing 4. The grease receptor
7c is for depgsiting th rease int ap .between the inner surface of the
retainer 7 and'&h lgu"r‘f%@g%?islgﬁéei%@}grtg‘éﬁ 59“}&?’[8,%9%5? redaEBeT XHal i ng
fsuch a gr eﬁ?@fﬁeé Spﬁ{e@i&a&ﬂeﬁaﬂtbé@ﬁ@ﬂn@i?gt@shgwh@eégﬂzmlaﬂ'@%\uyfrhe .
astening o e sea to the ret er can be carri out by, as own
in figure, engHyi f@li\ﬁ‘ %W&Qeﬁgﬁ\ﬁﬁ O%lcfg‘%f‘?‘ﬁrtg'heéﬁ&és{%@?ﬁh?éeftéﬂﬁﬁﬂO(frs1 t he
retai ner 7thethes wpderiyall Ballehé fging i Rigsdr ehooinaddeliématiédNya gl ue.
Further, it if- al ii'efossib e to.mld the segl 10 in a unita rrgnner ~, ~ith
the retainer “18: 2 SRECHRAH IR PPREBOYIL SR REHRBLE SEREFPCAI bal |
bearing 4 syiel exfhatareed tbithe InsbpWacanvfaskefbbe RPpHYQ68Ebalhbaagase Where
an inner dianeter,b D of the outer race 6 is lar ger than the outer dianeter
of the ret’® BB -il: First, as shown in Fig. 3A the inner race ~ i s covered
with the shelFid.i k@ fetzaisohenratiandissrahovhoininel gn 3Ramkplonehthe dalls S
are coupl e i.th the regai nsgrdt ' tkl])e Lnner race 5 a thef retai}per. ?lare
inserted i3 HelDiPOPOFLRS BLdahly PistRAJATSIMIRFY Oladie dhee shbsTieal, s
made to bébdllrbearing?6héwm in @318 within the outer race 6 to expose the
outer surface.of }me ret aitner z and tpe frﬁe sgperi cal _bal lt' bearing 4 is
fini shed by coolihds erieHaPral 16/ ot trRa Aot QEFOP VIRt &Y. 2) of
t he retai fémbodimeftg. 4, assenbling processes of the free spherical ball
bearing in a.gase where the inner_dianeter D of e ouyter race, 6 i.s smaller
Chan the out dRC T ISR, 67 SOCHATTIere SFRISHIAM DASAincA Wl A8
gener at ed dmemings. bndére toamwiapgesasheaidettdeyl pigns drenaofadhed ftoaghe
spherical .hall .bearing 4 .and an allow.ability of the |load, the wdth of the
out er racéggnitéc | $én (ﬁl‘ilga?‘ﬁ%pe%gﬁtst e éklga C8Pvteﬁregl%?gea’?t5c3n\éaa. B8 rst,
as shovcn dxplBngntidAy thieeeofimer omdeted.i s covered with the shell-1like
retainer 7. bsequently, as. shown in Fig. 4B, . Qut er_di ane f the
retainer 7 i lr?ag'esﬁgwﬁea P@&ﬁ%@g)vﬂgggloﬂénd{ elﬁggﬁefra%ﬁlggﬁlgé%m%)ggpgtahe
outer racédl jAngt 4t hheraiwsfterensm e veedroespdresiat] bAH beariny) of
assenbl i ng,the inner .race .5 andyt.ne retaingr, 7;;WM.th_ it he out race.,6 is
absor bed Bye RECGERS RNERIAC B Gh}h‘é ?%ﬁgf’ﬁ: }P?H\Iﬂhe?ﬁ%ﬁg sfé?%r%e R&wn i n
Fig. 4C tsheppowtengribgals5s anuetwt den reetspihieaticd]l aneek neeret Sdand 4heowudrer race
6. Finall

as,well as shown in Fig. ,3C. wthin the outer ra t:he

retainer F7oCE Pt 4O5TH ”i%anar{:@qe%eoyénfeﬁeraocﬁt &R ER & %ﬁ&ﬁbi}yﬂé&oupl i ng
t he bal | s r8taitér t herdsdlikntiecaptrmfio7am aldee Fhg. o@)er amncshéwns ian féig. 4D)
the free spherical ball. bearing 4 is finished. (o de e s an
dea 1o r SBUEEE A ot Ay ravEre e ha s oray Ao ol BRE R i o

di anet er Bopf at hdghutseirfaecepbeciBése ane astpmde decer k. ekarphes, thieg. 5
shows the first ekanple of the retainer t..sc i.cal S . thhe
retai ner fef“%”a?%i’dgg si%ﬁlflﬁ“lfr-%d ﬁ%\lr“?%a~reﬁ‘é\ﬁﬁﬁ@%&%ﬁ%ﬁaﬁﬁe&%}wﬁ1cﬁ1ng li ne
i dto digudd sler¢smaineloy syntony rAsamd AEERS spsoemdedsiai)t hond itliist ur bi ng
the given arrange t of the balls 8 i.e. in. prierjity of the arrangenent of
the bal | s 98" l%éraéq?%’ae;% 3haE R Yrd S Hett eBPh?ng%g?ﬁeslyS to recei ve the | oad
by bei ng di spggs@disfanrrilhegkdad taimeh 7npyrtielbnibetoren. (e petanerace and

the inner race, is not disturbed by dividing the retainer i. And that) tRo0
portion 7 A and i B are symmetric with each other there is no need of
preparing a p' _urality of parts to constitute the retainer, 25 April 2003

9 and one kind nold can be sufficient for nolding the two parts 7A and 7B.



In order to reduce the dianeter of the retainer 7 |l ess than the inner

di aneter D of the outer race 6, as shown in Fig. 6 (A), in tagﬁgﬁ@%@xyhere
the inner race 5 (not shown) is covered with the retainer r, as shown in
Fig. 6 (B)) two parts 7A, 7B may be made to be deflected along with the
dividing line 7a. |1~Tow, such deflection is generated by shortening the gap
provi ded between the surface of the inner race 5 and the inner surface of
the retair_er r and deformng the two parts i A and 7B resiliently. In Fig.
7, the secofidcemgmbes cd hhH reteptoar 74 soheuppbeald yballs hhids acggeatseo, as

well as the_fjrst ex le @f the,retajner 7as 0 i.n Fig.. 5 Jhe retainer

is i derriaPtars Bared Je bhadiShatienids TRE Belnertdut da Roeden

other. Furtboeder tbelidiividhngd roeargerdsispanve dédhienfreei gyhéyicel tehging

arrangenent ,of t;he~bal |ls % Howeyver, . whidch i@ g(%ffer nt fromthe first

exanpl e shofin?PA ERETeass Fhe, ensitandenat ddREe & 8 fsRlienad7an| SuEBr Aed in

the crossi ngaliner hisorash of tdachalsi®ranl fledd'ieecai%lespéréé'@lbﬁﬂ%élgﬂ(agnsmm
ner race not

in Fig. 7, as shown in Fig. 8(A), after_cqverjr g the i

shown), w § HERHG SR Aaker & i ABRBAACE D Lh g T IBE By LB P ALLRRPABLE T Gapar t
i C and i D redadiveetleabglle 8 Fhohhehdi yuehidad loifnghd eretasnsRoOMpiNLELY

8(C)) it be&%mas g ssible to reduce .t he futgr di %mt eﬁ of the_inner rgce 5
| ess than tH&9HhH %R%’_Fﬁa’%lé?aﬁ SrraidesiierApgdedhg ba So%v,¢°§@éﬁdd@fﬂé@ti on
i s gener at eflallyrsdvyoan7agat b ek gpP iRt e aih 1l e celptbacea By tie ireegkehace S
and the inner surface, of the retainer rlg%édeform ng the two p arts r C

7 a
and 7D resiTSOVEYREEQrEREP, PERY & Hel % oM RBIBETEMOMedhe retai ner 7 shown
in Fig. 9, w thhéWwgeeRost &6t b FsWahi ¢Rcassedi §hefaRt drdviiae Whih
each other, the retaiper r can bg for rreg. In_this ﬁase’q}R_hl | e covering the
i nner race BIRRINIRG (B GFYRse PEEMeRR ThY AukéngUrRacHiinbheredringe TE
reduced | esgn8hde ghieds Faes albpoRE utPrafadens. DEwSid 856 dhseaRthdrasgid ed in
the outer race 6) (%/qinse%i.ng int.a@t he outer race he interference of

6, t
t he member A2 $EhECEERAOTof DilgsREGYIAGd 42 L@ rexendrthagreapy fragerting
the smal | erbeiinged®dp daveld,iik ikrpidfergale to 25vARrthle 2003 dk0o ek ¥R ik | Nner
race 5 and g he ut(;; racej\%‘, the shel|-like {eéal er 7 .1;-9? HEIShed' Thus,
by forning & tPep0HdPW7INe ROY o (BaF SROFER) i BUGH Hitrsldr¥ntike) savegyisraki ng
the outer diffgetiee flfsot fig Ied@iaiehgsrdiserpdid €hapacterifgctfiae tHinefed ace 5
with the | arger .sifl% ?L part 7E, and by making the resilient deformation
amount of tIEeRFel Pelhbearingid-me Iarger, it is possible to insert it
easi er in the Thié efreaaeerbeeftirt Meris faredemmisidngstie @fedd@ inithe @ug to
the smaller, size it.is.easy to be iDR.s rted.in the gaﬁ ettglé en tge i nner
race 5 and RHE KRR dher ered sardace Hote dPERIRGH ¢y&nEy § obfthene
free spherijgalerbpdte BeAndgadsainl Oefoe avoaledgauich hoyte ddee9dendrgidatd on of

two parts iE, i F formed i n.sych nner as_th all ar nt is
made in priagr?kf?,eg’gﬁﬂpﬁ}é? Y583 Hp % gr%w’a?gr%r%tft?ﬂ%%@ ti§ ‘??aei@zg% ter
]Ehe part Eﬂe&aiﬂsﬁr}t ednl bet@@;ﬁuﬂeqsutag? &5 shb@'map}:fi‘glﬁmamrf@gm%gahed, .
or instance, the inserting .direction of the t i F,may be Iim.ted tow an
the right SrEAES SRR hd Uitk &8 SRERFe FOB omed B tPRSBIFER Tranpl o
of the ret @th@&wﬁs@sg_%'hﬁg/sgeﬁfhg:i‘@it}ﬂ.Oa_'séreivs gﬁrﬂéﬁﬁﬁﬁl@awﬁﬁ? a guetter
in section ein I vided at .one port and at .the tine of inserting
the' tnner | EREETE i e SPa i siBI 18 Thbbe e “BALH 0 iAce W tagY ARRAS T ne
retai ner 7vwathothedetgshétrgntly in such a nanner as it covers the gap 7g of
t he divided pqrtion, . the outer . dianeter of the.retaipner is,made

reduced to cahciet H&S nft‘%ﬁ‘@:béﬁb% BE?WSWE%&?%Q aﬂtheQH}ieﬁéc%# Ol??t@erti on
wor ki ng. Nowarifigtdiagecasgldiaed. i t Fig.adlahvedt ha dsyembhiegdpydeigsgind ane in
the priority of the arran enerété of ballhs f Fur'gherIL al Ehoughv;tn'bg not
shown, it i°8S81 ¥HeI6s3PITENG, difthedert Heot EREI HereTr F25F OniREA e bR 80t o
eﬁ;ed't he a&ﬁ?”@%@er ebenetdieof uhet rovaiand Efféﬁtst,Oabgmhtﬂiimeﬁiér Gr,t hed
enbodi nent t he present invention as,c stituted above are.s~; rized.
Firsi, thet teebméﬁgerﬁc@ap bSaICP"SE%lai‘ﬁ’gﬂh% ,Shﬁﬁfgggnfetfarlé}ﬁlrt h'eahgrrzrgs
convent i onghokahlin Pigt 3B, feee thie bslla dalrk beenphgl wivhesheore tainast only
the | oad resi stance and endurance bu%l al so,the operation preci ?i on_and the
oper ati on ImoGENRREY raFeP anchthe SEEHRS AR E FHE e daT Het OBFeRdats a
tabl e suppertind, reshanivem of FigmiQj phe sdafinherathsninagecentber turn@d Apri |
2003 11 Further, the free spherical ball bearing 4 has been inproved in its
beari ng precision by making the inner race 5 and the outer race 6, which
contribute to bearing precision greatly) in a unitary manner as a part
respectively. i~Tow, although the retainer 7 is divided) the retainer r is
only for holding the balls 8 and which does not influence on the bearing
precision by its deformation or its position relation in assenbling state.

S — — o



- 25 April 2003 i2 the outer race 6, the retainer i and the balls can be

secured. And that) the retainer 7 is provided with the seal %% ?Séé t he
grease to the end thereof, the grease 9 is securely sealed to arn the

| ubrication for a |l ong tine. Now, in ti8 thus constituted free spherrcal
bal |l bearing 4, since it can generate freely a swing in so-called six axial
‘directions between the inner race 5 and the outer race 6 , as shown in Fig.
11, by fastening (f|X|ng, bol ti ng, wel di ng) adherlng) the stud 11 to the

| nner racewﬁgﬁnﬁ dolleF3 RS ES%E&p@ﬁg e 8’8‘6& "r%Xe ) ttaxe %Ffiﬁ}aer 7

di mensi on esvvrnrnganle stud” T15 88
det er m ned and tthee dosé tsﬁ‘nem/ae}é)atlhebesanahglﬂ aS:)lfumslnedI‘keymmhngcehé

And, w hen t I n read.r ng the
area of theﬂ%’l&%"&@‘?g}ég QE W e 5 ttgg %?%%J ogfoeﬁﬂeg géé Ié%ﬁer’r cal ball
bearing 4 andInhEid. oca,daiss:eﬂuelaig pweclesaerees ofltherdeeletsqnltna'n:mbbealsbdarhhg
SW ng angle o] the econes tQ the tud of,,t he
preser _t invehtér &’Ie ]}bon???ﬁéldaﬁeatte ﬁ g\%ﬁ e Rsato H‘Fe ﬁ%}&eil can
be secured thratmthlae:mtwrr dnamﬁeeﬂegrtaesreﬂamtelreare ahosdwmﬁucrh Eixplat?on

| inear ball bearing.12 is .pr ovr ded,

within the.inside o c§te%nner rae? £

and t her eby ge[negarﬁe JTBF 8 8 %U%% P IHFeARs A LAY RASGSIOM, ofpike case.
toI the shgffteé.&phmtlcah:cb'alﬁ Isd acriagl al aﬁﬁgf&h abltﬁazrarbﬂp)ﬁ}r atfl pipe Olgadt OriIQe
relative dis 0 ternn .race,5 t e _outer race ut .al,so a
frequent afTEHraREc R ErEroha T § i Winenefats 1aoHEbe 0 2ad of ol s
it to becogmidppfdceahe to a various kind of field. For reference

appl 3-ing the fol | ow n harden ment _to at ast to the surface
(ol P ng sur T EETHeAS BhoW higr Frocths T Batf afce éSe,coalﬁafeﬁh&'lgérﬁge 6,
the load r eh|e$1 mretwhdehﬂeﬁdws%m&rﬂﬂ?, arsemsml jn rRirge 4Bethasedter

nion Car bitiB e L BB TS e et BRARE 0 Ry ik g ot o

ment i oned. dohnnstelrr B cpfr ehenbultélyerudeorﬁ [ amdbnshet uheelrfes:eauehbeithreen
followr geff%cts are ect ed. frrst E}COdt' gtothefrrst as t of
the free sPhefPEds Bl f Bea R 8F 3¥ED g’é’@n he JaReToRacet O @ abl e
to provi derataix Apwith Z(Dr@SOﬁBeﬂ)eacerﬁgmmﬂmbsed i e |c&fsum}armon ofh a
| oad resistance .and end e _i.n_sw ngi ng..and, An h | evel .of the
oper ati on %ﬁgcﬁestraéﬁeanﬁirhgﬁé lal‘i ofEr SR Hr:%rltghceard}' 5@8 €tg" 4 the
second, thand, tlfxeurelrblmér f7 érér mseﬂcetd of theofitee rapbes.i Earhaligd hsmeellr ng of
t he present i nvention @ tg} shel | -1ike petai ner .defo

dBEHES §

posi tivel y2§ Q‘Bntﬂengvr § P LS FAG TReTT MR e éﬁc‘ﬁag& ween
menbers at té e tmfﬁﬁe@ftot&bepmelﬂ@ldmgrtsherfeuwrnd dcecottpEngties bradte 8and

the balls 0 possSi e,Io ass | g easi hy the f heri cal ball
beari ng. Fuﬂ%ht}&ﬂ g‘g r i 97 5 thesss E{{E) ﬁéeearﬁ""&? 18 h%hgﬁs%@&%? t he
free spher sphlerh&dllbﬁ)ﬁalbemmgf 4tibefipisdsedt invention, it becorres possi bl e
to reduce theyrotar esj stance and to |n [ eas ran rth
according to aﬁ %trhe%ci 4§‘rﬁ‘rﬁ 1agsfie‘c]td raecf‘% %léghe 1iecra ef)eO r| ng
of the pres]eatreitra\marl’brhesas tthlaenohesmpmsrsdbhmetterslarefadihermutaqaptacatﬁ e
field of t ree s ca ba#1 bear ing. And that, according to the

e
el eventh agﬁegtaroef gﬂ‘é’rﬁsge% %??B%R Sall beari ng of the present
i nvention, i tFbgconehomsshé)lferituexmmplteoof rthreeaesteamree ¥ oheregairtdhice and

t he endur anc Furth ordln t.o the e f 4 s Ilng
method if t bPP&é‘sgﬁér F5i | Béa?lfWél)e\ae §r§ B%fi@%r b‘% aﬁ@ tain a
beari ng neflmanhem tié dhv1<$1vfg' haeofdttloedmoﬂart;hedremmemnl istp&di andiTB| oad
resi stance. and _en n vi ded,wi t.n a high |evel {0 e
preci si on ¥hHT® Bbecfeac{ r"r‘gocgﬁﬁl& 10g ke %ﬂc@&%f’gagnf%mte % Ee%?‘l
fourteent hi.andnf briceny rbfaslpeeirm‘n gdmeas;scefrbhe niga It $rod ’R}feztehferé  tlee
spherical ball_bearing) .i me ossi bl e assepbl e, the fr. rical
bal | beari A &28FHF go{fg“ AEF?II éog%x iéil‘\ﬁniﬁei Oacﬁi}ngéligs:dlgsﬁggg
from the load which may be on between the outer race and the
inner race, is not disturbed by dividing the retainer 7. And that,
two portion 7A and 7B are symmetric with each other there is no

need of preparing a plurality of parts to constitute the retainer,



1. A spherical ball bearing conprising a spherical inner race, an outer
race surrounding one portion of the inner race in a unitary %Eﬂﬂ%ﬂz@@ﬁ a
_retainer for holding balls between the inner and outer race, wherein the
retainer is divided into menbers, at |éhst 5 at one portion) and the
menbers are an-anged for relative novenent such that the retainer is
defom-abl e. 2. A spherical ball bearing according to claiml, wherein the
retainer is fornmed by a conbination of two nmenbers. 3. A spherical bal

bearing accoidigie kan@l A dTd2ca WeE Qhutficid £t TEFHALSdALE tHEERLN hadks AQ 4. A
spheri cal balé earing according to claim?2, when ein the nenbers are
di fferent ian&i’ 5. A spherical ball bearing according to any one of

claims 1 to 4,1,Wheagi Rot e WBIRRESIBIe MV ibdadh d¥e taiHat ¢ NG ol tHE, MM ED 1S
provided in the retainer at a location which al]ows for_an arrangenent of
the bal | s tianss pidmeter L2@f the euten aeee Suiasaphevgpénaliond 8 )efint the

S Wherei n RS ariaren thet iprRETEaB) BrERSs o) O Ay il iyite, ) 1O
bei ng def orwéainesil, issnthgwanin digr 6P, tacepasts 7A, ABsplaer beahadal to
or ease’i n (e lp DBcHOd RIBLE Ry i BEE HididisfE fing TaP N B ch i SARE IS e
of clains EBemgnatedhbyesmortesting the fgdmenoridnd beiweenaths Surfacspbéri cal
Shaft si1 h%%ﬁ?ﬁ%%?' Adgbper A" ohy IR Bulrfled WEHARS RS T°) i o
1to 9, ~~dedpeming thetwaperts FA-and 2B weilientdp3 1~ treatment is
por 15 11, pn BeEEn T En® ELERG et (TUSH. £ Sfiner ] sitedlatiREMAT, | e
bal | s are $hppersedoohrmsuyielhasdhaifivst anpotplesofithe dedatner dast sowane
oher foal Thng G Rl 1 £ AilRled fa T AFARISTE pERTRIEABREINET, @
the inner raeesymmetricadryithaeach, otlher.eFurther, pherdivddéngsline 7e is

provided in priority of the arrangement of the balls 8. However, .

which is different from the first example shown in Fig. 5 in the

point that the dividing line 7e is formed in the crossing direction

with each other.

In the case of the retainer 7 shown in Fig. 7, as shown in Fig.

8(A), after covering the inner race 5 (not shown) with the retainer 7,

as shown in Fig. 8(B), by turning the two parts 7C and 7D

relatively along with the dividing line 7e, as shown in Fig. 8(C), it

becomes possible to reduce the outer diameter of the inner race 5

less than the inner diameter D of the outer race 6. Now, such

deflection is generated by shortening the gap between the surface

of the inner race 5 and the inner surface of the retainer 7 and

deforming the two parts 7C and 7D resiliently.

Further, as the third example of the retainer 7 shown in Fig. 9,

with two portions 7E, 7F which are different in size with each other,

the retainer 7 can be formed. In this case, while covering the inner

race 5 with the larger part 7E, by making the diameter of the 7E

reduced less than the inner diameter D of the outer race 6, and

inserted in the outer race 6, by inserting into the outer race 6, the

interference of the members at the time of inserting is made gone.

After that, by inserting the smaller side of part 7F in the gap



covered with the retainer which is inserted in the outer race. 12. An
assenbl i ng net hod of a spherical ball bearing according to cl ATE) 003
wherein, after covering the imer race with the retainer, the retainer is

" reduced in its outer diameter in order10o be inserted in the outer race. 10

13. An assenbling nethod of a spherical ball bearing according to claim12,
wherein, after coverin? the iruier race with the retainer, nenbers of the
retainer are deflected along the dividing line to allow the retainer to be

inserted i melthe e rilahclr?er jlxﬁa-cex? aSFEMPh L NGu B! hog o6 a SNy Hal); bal 1M ‘h

bearing accordiii~ to clarm 11, erein, after covering the inner race
a nenber offetaEen vi dedineshedeT hanel biis&onhimgt thee iretaingr ~7 raceh anwo

nenber in I ~h s r. r f. ra‘e t aj . | ; in a
rember 10 RAREUIEL TIRGE AR el R el UK BIAIS ol Bl BEF Ut
S. Ay. A{ 9. Argteimer amaller aabileygovaringatheVidinenmrace 5 with the larger

a) cav] on] oSVl G o ot e EEL PO ARG TS BALAL SR PLERGR SRR 67 ool ©
}xsni d_Z] cahea)znl 0] ed]tdedchimalleakea] thjsajasaibhy ta)icalers]itad £sieealrcal ca)
?ﬂ (r:;qu ;a] Cg&g%ﬁé%ﬁ%gg&%am@tﬁ%%ﬁ %]E (5%1&%%11%%8?@ a’ig’a]d&’fl 5%]@51 ca] ca
] f:aU] ca] capuxdldei (sa'\]ﬁea'.]:dalt:as{:c{i]égl&ldﬁ]sﬁllaﬂe&h]inaﬂ}w]g;a@] bafealeenthaliealem] cal c
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| ool cal cigalenlsslart anl saelongslenlenhes) 18 kgl eghealealgnl ool
10%& (_) - 016)9@&' @%zmlhmrgmr} I’a’_s)élthe ba%)l alrranfgelzlnlen% 1s xlna)de "ifw.lpg/;ogflity, af}.d, 0%
100581000 FHANARI SORONE (e P06 RS O

inserted in the outer race 6, the part 7F can be inserted, for

instance, the inserting direction of the part 7F may be limited

toward the right side from the left side of Fig. 9.

Further, as the fourth example of the retainer 7 as shown in Fig.

10, it is formed as having a C-letter in section by being divided at

one portion, and at the time of inserting the inner race 5 and

the retainer 7 into the outer race 6, by making the retainer 7

deformed resiliently in such a manner as it covers the gap 7¢g of the

divided porticn, the outer diameter of the retainer is made to be

reduced to cancel the interference between members at the time of

insertion working. Now, in this case too, it is adapted to form the

dividing line in the priority of the arrangement of balls 8. Further,

although it is not shown, it is also possible to divide the retainer 7

in three or more to ease the assembly.

Here, the function and effect to be obtained from the
embodiment of the present invention as constituted above are
summarized. First, the free spherical ball bearing 4 is, different
from the conventional ball joint 1, since it is a ball bearing,
superior in not only the load resistance and endurance but also the
operation precision and the operation smoothness, and also its
applicable field can be spread to a table supporting mechanismofa

multiple shaft machining center.
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Further, the free spherical ball bearing 4 has been improved in
its bearing precision by making the inner race 5 and the outer race
6, which contribute to bearing precision greatly, in a unitary
manner as a part respectively., Now, although the retainer 7 is
divided, the retainer 7 is only for holding the balls 8 and which
does not influence on the bearing precision by its deformation or its
position relation in assembling state.

Further, since the dividing lines 7d, 7e and 7f, and the gap 7g
are provided in priority of the arrangement of the balls 8, the
arrangement of each ball 8 is not deteriorated for receiving the load
on between the outer race and the inner race in a dispersed manner,
thereby, an incfease of rotary resistance of the bearing and a
decrease of endurance are not invited.

Further, as the retainer 7 shown in Figs. 5 and 7, by dividing it

_in two parts symmetrical each other 7A and 7b or 7C and 7D, two
parts can be molded in one kind mold to reduce the parts cost.
Contrary to that, as the retainer 7 shown in Fig. 9, if it is formed
with two parts 7E and 7F different in size, by increasing the
deformation amount of the part 7E at the time of inserting it into
the outer race 6, that inserting working can be made more easier.
And, as the retainer 7 shown in Fig 10, the assembling of what
is divided merely at one portion becomes possible, and further, it is
possible to divide the retainer 7 into three or more. Accordingly, by
selecting appropriately the dividing manner of the retainer 7, a
necessary free spherical ball bearing 4 can be obtained.

Further, since the retainer 7 comprises a ball receptor 7a to
receive the ball 8 by being deformed resiliently, after inserting the
inner race 5 and the retainer 7 into the outer race 6, it becomes
possible to couple the ball 8 with the ball receptor 7a. Accordingly,
the interference between members at the time of assembling is
gone, to ease the assembling work. For reference , the ball 8
coupled with the ball receptor 7a is held due to the resilient
restoring force and there is no anxiety of being removed.

Further, since the retainer 7 comprises the grease receptor 7b,
7c to deposit the grease 9, the lubrication between the inner race 3,
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the outer race 6, the retainer 7 and the balls can be secured.

And that, the retainer 7 is provided with the seal 10 to seal the
grease to the end thereof, the grease 9 is securely sealed to
maintain the lubrication for a long time.

Now, in the thus constituted free spherical ball bearing 4, since
1t can generate freely a swing in so-called six axial directions
between the inner race 5 and the outer race 6, as shown in Fig. 11,
by fastening (fixing, bolting, welding, adhering) the stud 11 to the
inner race, the stud 11 can be realized to move freely in a three
dimension. Here, the swinging angle of the stud 11 is adapted to be
determined at the position where the stud 11 abuts to the outer
race 6. And, when by widening the width of the outer race 6 and
spreading the area of the guide face 6a, the rotary precision of the
free spherical ball bearing 4
and the load to be allowed are intended to be increased, the swing
angle of the stud 11 becomes small. According to the study of the
present inventors, itis confirmed that the swing angle of the stud
11 can be secured upto the maximum 50 degrees.

Further, as shown in Fig. 12, within the inside of the inner race
5 a linear ball bearing 12 is provided, and thereby, it is possible to
support the shaft 13 slidably. In this case, to the shaft 13, not only
a six axial shaft rotary operation due to a relative displacement of
the inner race 5 to the outer race 6 but also a frequent appearance
operation to the inner race 5 are given, which enables it to become
applicable to a various kind of field.

For reference, by applying the following hardening treatment to
at least to the surface (rolling surface) of the inner race 5, the outer
race 6 and the balls 8, the load resistance and the endurance are
preferably more increased. Concretely, as a hardening treatment,
sintering, ceramics coating (LC-s of Union Carbide Inc. is
preferable) and titan ccating (TiN) and so on are mentioned.

Since the present invention is constituted as such, the following
effects are expected.

First, according to the first aspect of the free spherical ball
bearing of the present invention, it is preferable to provide a
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& ()- 10 Further, accordmg to the second, third, fourth or fifth aspect o

the free spherical ball bearing of the present invention, by making
the shell-like retainer deformed positively due to the divided parts
and absorbing the interference between members at the time of the
assembling the outer race, the inner race and the balls, it
becomes possible to assemble easily the free spherical ball bearing.

Further, according to the sixth, seventh or eighth aspect of the
free spherical ball bearing of the present invention, it becomes
possible to reduce the rotary resistance and to increase the
endurance. Further, according to the ninth or tenth aspect of the
free spherical ball bearing of the present invention, it becomes
possible to spread the applicable field of the free spherical ball
bearing. And that, according to the eleventh aspect of the free
spherical ball bearing of the present invention, it becomes possible
further to increase the load resistance and the endurance.

Further, according to the twelfth aspect of the assembling
method if the free spherical ball bearing, it becomes possible to
obtain a bearing mechanism which is free of the rotary direction,
superior in load resistance and endurance, and provided with a
high level of operation precision and cperation smoothness, and,
according to the thirteenth, fourteenth and fifteenth aspect of the
assembling method of the free spherical ball bearing, it becomes

possible to assemble the free spherical ball bearing easily.
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ruV7! 9#1008RY Portwnpef fygginner race in a unitary manner and a Tetainer for holding balls
between the inner and outer race, wherein the retainer is divided into members, at least
5 at one portion, and the members are arranged for relative movement such that the

retainer 1s deformable.

2. A spherical ball bearing according to claim 1, wherein the retainer is formed by a
combination of two members.
3. A spherical ball bearing according to claim 2, wherein the members are symmetrical.

10 4. A spherical ball bearing according to claim 2, wherein the members are different in

size.

5. A spherical ball bearing according to any one of claims 1 to 4, wherein the members
are divided by a dividing line which is provided in the retainer at a location which
allows for an arrangement of the balls to be prioritized, to maintain suitable operation

15 of the bearing.

6. A spherical ball bearing according to any one of claims 1 to 5, wherein the retainer
includes a ball receptor 1o receive the balls by being deformed resiliently and a grease

receptor.

7. A spherical ball bearing according to claim 6, wherein a seal is provided to seal the

20 grease in the retainer.

S. A spherical ball bearing according to any one of claims 1 to 7, wherein a stud is fixed

to the inner race.

9. A spherical ball bearing according to claim 8, wheremn the inner race supports the shaft

shdably.

25 10. A spherical bull bearing according to any one of cluims 1 to 9, wherein a hardening
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11. An assembling method for a spherical ball bearing, in which balls are supported
through a retainer which is divided at least at one portion thereof to enable the retainer

to be deformed resiliently between a spherical inner race and an outer race which

wh

surrounds one portion of the inner race in a unitary manner, wherein the inner race is

covered with the retainer which is inserted in the outer race.

12. An assembling method of a spherical ball bearing according to claim 11, wherein, after
covering the inner race with the retainer, the retainer is reduced in its outer diameter in

order to be inserted in the outer race.

10 13. An assembling method of a spherical ball bearing according to claim 12, wherein, after
covering the inner race with the retainer, members of the retainer are deflected along

the dividing line to allow the retainer to be inserted in the outer race.

14. An assembling method of a spherical ball bearing according to claim 11, wherein, after
covering the inner race with a member of the divided retainer and inserting the inner
15 race and member in the outer race, another member of the retainer is inserted in a gap

between the inner race and the outer race.



