+ xye3evs" 6TKP% *166166* A FREE SPHERI CAL BALL BEARI NG Background of the

i nventiononField of the invention The present invention relates to a bal
joint highly inmprovedin precision, enduranceand functional snoot hness, and an
‘assenbling nethod thereof. Prior art Conyentionally, in an”mﬂmmﬁmmﬂu
suspensi on of vehicle, since there is a necessity of changi IMMNng
angl e of wheels without deteriorating its function, a ball |oi ik used at
a joint portion between a knuckle armand a connecting rod, as shown in

Fig. 13,. the ball joint d of which a
spherical body 2a is proﬁ%gwm@:@% Bé\'@t"tfﬂ@imp’l cal body 2a is
hel d by the BackgBoun ehtipedy 2a is held due to a guide face 3a of
the race 3 if. sych manner . as it is not slipped out fromthe race 3 and a
swing of a égﬁéﬁ#y%ﬁh%aﬁ¥ﬂ§%“¥h so-called six axial directions (X-axis,
Y-axis, Z-axis,TBexprodent thyemtion aehht@sztea dall gorit tighly Raxprefest ence,
bet ween t he spherical. bod a_and the gui 3 s supplied to
guar ant ee it‘srpspfa‘é]ﬁll??tygnaﬁlrgn%nvae% ggﬁlcE eﬁl 3519 ﬁﬁiﬁeéﬁ nc%ﬁ)&t 3% free
inits rotatassembliong noethaddtlsepesofior in its | oad reS| stance and
endur ance, it gas ¥!dely used in conventional vehicle elenments of vehicle
suspensi on. , since a displacenent between the spherical body 2a and
t he gui de face Ganizensmléyj by ameimgepéndent erspeinsion det eehimlas somed n its
functional p I ngl e
s small, t ht;h app* | ca S%Ptgr g% RQ% oﬁg%qi%%?@g a&%@é}gﬁghégﬁpgﬁm&é
mechani sm ofdatembmtm}gaits ﬁanhtm ya cealleroinhcisongedgat ,a gointh @ oabimne
2Dl e SuPporbefige RGN RAIRISNAG JA8Y beingotlhe! At N Enly PiE Y A and a
W a co ura

| arge swing angle i nation o :E) nuriber Sl ngn reedom
of joint a rthe |b>a bpeindt 1 nemeprisksec® strds? atseme ehrdhaf wieh A honigal
However, ebbtgjr af?§ 8%9{11&&3%31&"%14&% 3NLER {15 Qfah%r{E-AJltBoéj Qﬁd&”hé"fdl oi nt
has caused to be o er | cate In StI’UCt ure and 1 ncreased 1I'n _wel g

addi tion, socbyrhe rage 8r dérhe sppesicaldiodhdasivsahelphueitoer guide fage 3a
necessary t OoPPPi!é hdek 3 Pn%%hré"méhﬁe?%é?&isoﬂot Q1ipPRd Sef d Ay rdbe

devi ation of the center_ of
3 and a swing of a spher1ca1 body 2a in so-called six axial

directions (X-axis, Y-axis, Z-axis, 6 x—axis, 6 y—axis and 8 z-axis)
is allowed. For reference, between the spherical body 2a and the guide
face 3a grease is supplied to guarantee its slidability.

in a conventional ball joint 1, since it is free in its rotation direction
and superior in its load resistance and endurance, it has widely used in
conventional vehicle elements of vehicle suspension. However, since a
displacement between the spherical body 2a and the guide face 3a is
secured by being slid, there is a deterioration in its functional precision
and operational smoothness, and since the swing angle is small, the
applicable field has not spread to the table supporting mechanism of a
multi—-shaft machinery center.

Accordingly, to the above table supporting mechanism which requires a
micron unit of precision and a large swing angle, with a combination of
plural number of a siﬁgle freedom of joint a rotary operation of three or six
shafts has been realized. However, the joint of such combination which
is of a muiti—-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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Substitute Sheet - 6 Novenber 2002 The present invention has been made in
“the light of the above problem and the purpose thereof is to provide a
beari ng mechanismwhich is not limted in the rotational direction,
~superior in |load resistance and endurance, |arge in sw ng supgfitgtesibedf a

hi gh I evel of precision of operation and functional snoQ bep 2002
accordance with the invention, there is provided a spherical bal k bearing
conprising a spherical inner race, an ogter race surroundi ng one portion of
the inner race in a unitary manner and a retainer for holding balls between
the inner and outer race, wherein the retainer is divided into rrenbers at

| east at one rtion, .and t ers._aje. df el atl

such that the TES BeRen PLertioh ok e Inls o YT o B ahY ROt B B ¢ ne
rotation @frpbdeethBrbf § to?prdefdeachépingiftoRaR N BHdidhPR&ot tidhitddiethe r8@8 o/ d
the outer race fornmed in a unitary nmanner with the inner race surrounding a

portion ofirachen; superior ictoadirssistancer anfl endurinees lgvee inswing anglopad atfiaohigh
snoot hnes a unitary nenber, it becones

oo b o Raelriftition 8 dart kA b et L e et 0 B

operat fonal prRCiaséddanck "'wal dihki @Rentidn, d@bRNY Peovided he sgetRabYbalebddBing
surrounded with the inner race, the nut ual  swi ng angl e between the inner

race and taepriningp spharisakipnebrcecancoiitge sumennding one perdentafehe smar rase i s

ace t et ARBieinab T A, £ ERIRE for FloiTudlsTFor e BRI M ol ke

absor bed Wyefehethdetamanis dinided nttbenéxﬁlbas netrieas?b difeqicrtion) and thOenenedd frer 1S
a shell-1like conflguratlon Accordln%; , the shell is resiliently deforned
posi ti vel §iTage t@rr§]@tw@ thﬂ’Yﬁt“PB‘nsucthP Hesstamer andefprpaie.er ence bet ween

rrenber16 assenbi %15 11’1\? cc ’r Qﬁcetwtguﬁtrgl'aﬂﬁldfsthgqga"gy ‘é}‘llspfﬁlmg%m’{/%gtﬁon of

at | east two nber is'S cture aci ng

position ﬁ;ﬂieﬁbalomnaetawemdttw olerlreces fotmedi thhd Dnitdre @amRer i withMitieC thndr race
resilient deformation is possible, the interference between nenbers is
absor bed wnmnéms aupBtoR aftfethet WBEY #fss 1§ ai?@ursﬂd ltt He SUSTIOE 18y & HPSEHBpNald.

Substl t“t Ess lg?rh‘fé Y eqRed tt%o&ﬁex?’fap ok & Al % Jrettaﬁééﬁﬁteb ﬁao@é?ﬁl'&fetg

W|thaco |na|on Wwo Symetrica merrbers ere need
of prepar bbigirptasilgla dmmé]bpmcﬂsmnfm‘mmtao ragthimi kigh otphmnebqa predisiopl iIri adﬂa.twmn of

t he structure arts is in ded. Pre the nenbers are different
si ze. 1Pn dfpeadmgsen the arga yﬁw&g qqaﬁagé\pét the mner 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 defot-med, 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 race and the balls are assembled.



5 deformed in configuration in such a manner as it is configured
-effectively to generate the defornmation of the retainer in order to absorb
an interference, between the outer race, the inner race and the balls at
-the tinme of assenbling. Preferably, a dividing |line of th&ubgfitateSiedts
provided in priority of the arrangenent of the balls. SaigdN®amser2002
requested to reduce a rotary resistance of the bearing and 10 increase the
endurance being arranged in such a manne¥ as the | oad between the outer
race and the inner race is dispersed. For that purpose, the above dividing
line is provided wi thout braking such arrangement to avoid it from bei ng

det ted I
eteriorated | prejiiah ! iRckiade i;foﬁ}i@&amhya cOmSinfffitd Pof¥a SATRE B EmBas!

receptor portion to atcept bel ng resi orne
gr ease r edaptefore; thecd sqonsmebdh@fgne;mmg [Eiylretl hihembérs Ltotﬁoma a &ainke theﬂeby aan
be coupled w t tor fromthe outside of the retainer. In addition

fh t.he é@ée
by di sposSHePltiiration abis sitnetird Pateisdtepdident or | the | ubrication of the
outer race, th@’réf@ﬂﬁfg ﬁ?e(}ﬁexﬁﬂgsal’bemﬁ@lleh?l s?tz > enUhR%asd” ‘i(ﬁ? rﬁzﬁéeﬁheﬁie% gs end

of the retainer a se I's provided to sea e gr ease. grease
i s secur edefoombe i1s evaxif’ghratﬂﬁl iArsetienabanner 8o 1tt1b eonfigieed le&‘eal\a:l)stwgenesate the

secured. fAepordingl y, this stud secures a six axial rotatiopal Substitute
inner race and the balls at the time 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 purpos'e, 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. [n 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



4 nmovenent due to a relative displacenent 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 axial rotation
- movenent by the relative displacenment of the inner race tgubbRuRWRiet ace,
and given a Frequent appearance operation 5 to the inneLgNegRmddrebes ably,
to at |least the surfaces of the inner race, the outer race and the balls, a
hardening treatnment is applied to inprowe the |oad resistance and the
endurance. | n another aspect, there is provided an assenbling nmethod for a
spherical ball bearing, in which balls are supported through a retainer

ohi e i Bodke Bl b 535hiA 4 O0RCAR MK IANSEER L SyBPRlke the et al ner

eh a spherical "Thner race gﬁd an outer race

whi ch surroundsugRé, Rehift alayde ﬁlﬁﬁoﬂtéﬁ’lﬂfdab@c@.le! 10 the Witer #ide. MREARdingMheeei N
the inner race is covered wth the retainer which is inserted in t he” out er

race. Accekalt nglagapted tethe seqnsedbvithihe sixngrighsotaher mevemenarhy theerelative ner
into th t by. d i t i . id] { by th t of
e gap botREsem PR AR i) ALl the dlfer IS RRELIVERS roskin shrRirablCoRARIN ©

bet weens t hetheUhmdr ricdce and the retainer. Since the retainer is divided at
| east at one portion, at said dividing Line a positive resilient
def or mati on i s Perferebly tuiataleastftho pirfaces ofiths igaeromce,Hae puteairarerandhibe balls,a ar e

coupl ed with.. .Th |1 s.coupl i I i ined due to a
Cool 1t ont npRenibire i icAHIReF o Byt 18 10&L BURBRRE ARRARARES O

di amet er of then ragbieR@kpdcs thedeist probried i heepBliagdntths@rfbed dpheAcdl el
outer race. The outer dianeter of the retainer is nade to be reduced

resi | i ent byarin imtvhighebelisyeresuppories thropghos retpimer whigh isalikidgd @t 1esst ategng ner
into the %H}tfaorn th@%6¢ I "Ehable the retainer to be deformed resiliently between a spherical inner
race and an outer race which 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.
Acéordingly, 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 is 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



Substitute Sheet - 6 Novenber 2002 5 interference between the outer race
and the retainer is absorbed. And, after being inserted, the retainer is
restored in the original configuration due to the restoring force of

itself. After covering the inner race with the retainer, ggsfitGledditRt IS
deflected along the dividing line and inserted in the oulgaoJeder 2852
deflecting the retainer along its dividing 5 line, positively a deformation
is made to be generated with the retainér. And, the interference of the
outer race and the inner race at the tinme of inserting of the inner race
and the retainer into the outer race is absorbed. After inserting, the

retainer 1%?&{ Perca befvdch$hObiidt Rak ag@ tlﬁﬁirﬂe 1sgl£b\/sﬁﬂa%gt OAI%QI %ftexeﬁéxﬁﬁ Lgree.

Pr ef er abl retainer 1S covere ai nér *and

after belung rétfinenizeedteddiimtie drivgnad corfiguraien dwend thé Fheform@rfbtc@rof@twfded i's
inserted in the gap between the inner race and the outer race. By inserting
one portion of AftRecoveriagibe inneyirersdvith the ptuner, ithe rotaner isrdellsoiedralongctiew t h

Lhe. | el R8s ibDend HERLETPIRCORL BB ByRmb DR LAIaPHOSERS diising

dlmnlshe i nser art o e retaine

the gap bl@:te;ve;mmﬂd&gr landﬁbrmam amh:tdhetoobé genem@l, whithe tighedthinkd. KeAREt dhener
is finished. 15 Brief description of the drawin Flg 1 is a perspective
vi ew of alitesfasenseraiiine ef!tearfrqeeaéldstbﬁémeéaalcebaénhe Gseting jod the mwenrace

LT O s B s, ALY SR i o
Fig. 1. 26rigingl codfigimavien das enitd tesmripg daresses of a f ree spherical ball
bearing of Fi gPre%e’rably, the retainer is covered with the divided retainer portion, and after being

10 inserted into the outer race, and other portion divided is inserted in the gap between the
inner race and the outer race. By inserting one portion of the retainer divided in a plurality
into the outer race with the inner race, the interference at the time of inserting process is
diminished, and after that, by insertirfg other part of the retainer into the gap between the
inner race and the outer race, the shell-like retainer is finished.

15 Brief description of the drawings

Fig. 1 is a perspective 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
free 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 diameter 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



wherein the inner diameter of the outer race is |arger than the outer
‘diameter of the retainer. Fig. 4 shows an assenbling processes of a free
spherical ball bearing of Fig. 1, wherein the inner diameter of the outer
‘race is smaller than the outer dianetergof the 25 retainer. Fig. 5is a
stereo figure of the first exanple of the retainer of the 6 free
spherical ball bearing shown in Fig. 1 show ng schematically. Fig. 6 is to
show how to reduce the outer dianeter of the retainer shown in Fig. 5. Fig,

7 is a ster [ i I o1 e j f e fr.ee
spheri cal bg'lﬁlej3 @gﬁ%ﬁg&u EB% 885%@%15%% gl%:%felﬁa{ll %gﬁghggcg%%éﬂgawes how
how to reduce #H&: 0Bt t9i sheferhew tocredies nidre oty idiameger7ofRhe 9 is

a stereo figuggiRér sR8wWiAKR el e of the retainer of the free spherical
bal | bearing in, Fi g] .1 show n%_ schematjcally. Fig. 10 is a stereo figure of
the fourth exa%ﬂge ofs arderae digire of thaessacoad exasinlear! bag repainamef i n

Fig. 1 showthe ﬁ%@:?&é@i@bﬂbalfbﬁar 'iﬁ_IaigS.CPQH%Wiﬁrgdé&%ﬁH‘tﬁm .ng an
exanpl e where g,.stud js fastened to the ipner race of the free spheri cal
bal | bearing i K6 g® B o §hotn hawatecradiass th fyttem dnematgrant cshpl e
where a shafrethbnstpRomiein Higdahl y by the inner race of the free spherical
bal |l bearing shown jn Fi 1. Eig. 13 is a,sectional view of a ball joint
of a conventi o%gg' aris &g &Ongﬁg‘rﬁeqfeﬂh%ftbé?& eHA BRI AL e Tekalngsl af ned
based on thehat freehesheFiawd dadl bbaride idrPMw. NUShoWiag steidhadlcaiigns are
attached to thﬁ,.l dﬁ tical or egy val efnt rts . to the con elgtl onal arts and
the expl anati ofg8t HdrBoR SEPECDMGRLEL W‘g.o‘iﬁs}héﬁé%p]ﬁa? Fa¢ rotamey ohal
drawi ng of aheefriredspieetical balbbkhrims ith Figl heheiwiakt &dhdiBaetadby.a free

spherical ball hear] of the present invention. This spherjcal, ball
bearing 4 is fggﬁeoi]gggs%pifg}eﬂlﬁbcbgll?gr%mbé e‘ﬁ‘gaanﬁélai“b%#e ke Bace 5
and an out erstndcis fastenedutulithg ianeariacef of bkeifpaerspiratcdl bhllobgiriag
shell-like ret@inef 7 resiliently transformable. The outer race 6 is a part
formed in a@nit&ry manner, and is easy to respond to a requisite for a

hi gh surface pfigi sidnsoa sclpmdeéid déiegfom EBhowhep) anhexaeipienevhérd &
structured with,a resilient t.ransf.or publ e mat eri al ch.as resin. | on
system resi \r%ﬁhagﬁl"—fﬁ %@%Pé?ﬁ%rdeé}lﬁl)a;%lyanb&’i S PRGN FBEY oftSHTee £y éﬁpshoer’féé%%rti on
as expl ai nebalhbearikgghdvindnalignl.arged retainer 7 partially in section.

The retai ner Fig. 13 is a sectional view of a ball joint of a conventional art.

Embodiment

Hereinafter, an embodiment is explained based on the attached
drawings. In the drawings, the identical signs are attached to the
identical or equivalent parts to the conventional arts and the
explanations thereof are omitted.

Fig. 1 shows a partially sectional drawing of an embodiment of a
ball joint 4 ( hereinafter named as a free spherical ball bearing) of
the present invention. This spherical ball bearing 4 is formed by
supporting balls 8 between a spherical inner race 5 and an outer
race 6 surrounding a part of the inner race 5 through a shell-like
retainer 7 resiliently transformable. The outer race 6 is a part
formed in a unitary manner, and is easy to respond to a requisite
for a high surface precision on a guide face 6a. Further, the
retainer 7 is structured with a resiliently transformable material
such as resin (nylon system resin, PEEK system resin), and it is
divided at least at one portion as explained later.

Fig. 2 is an enlarged retainer 7 partially in section. The retainer



-7 7 conprises a ball receptor 7a to support a balls and a grease receptor
?b and 7c to deposit grease. The ball receptor 7ais, in order to dimnish
the rotary resistance of the free spherical bearing 4 and increase the
-endur ance, adapted to be aligned in sucly 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
the retainer 7 by bel ng deformed approxi rratel y resiliently. And, the balls
8 coupled inqt ece r p | r.7a by the
resilient reco@grl ng F%r%eg%ﬁ rz@e Ot% :?t% rom g?%‘g%r e)r% GJ)&Q? Cfé
receptor 7b n'scept@tasbseméﬂrcf a@e:lemozmt gy afser ’Eh@pﬂthngadelpetogr%ae et ween
t he outer su f 7 out er race
6. Now 1 n ¢ REEELD dipanisf AlEeal PR A PR T8 BoRert R 108 S0e T
prevent the d¢reaask incoeadpeitip @lrsbarasm,, adap§e¢>r®f drablgnead daveuchha
out si de of t%aﬁﬁte?'ihe??Zhvﬂt{éhea REls! ©Walky! {‘(éaceQ9¥PaI d(é}gérs%taomydf beteled
bell ow|i ke cover 1s effective a SO for i ncreasl ng

char act eri st thefotterheade Bearprianiesaiacead! Fbleéhengthﬁﬁ bﬁhleregtrealxse Tacept or
7e is for_depesiingnkheagieLasgom the sapsie! Legeind RSN Ul affngl L he
retainer 7 and the surface of I nner race b5. or sealing
such a greasée§°¥@e}§1r%DPH@@@@WW@%@G@MI hdndetherkally 8 B@\bplérhen the
fasteni ng of hllp reedptdd ﬁaoatr@eké\ﬁﬁ thﬂ‘ie 7beﬂ@nret?:% t8r r’?a?q)gp"ﬂh bYe i nthown
in figure, engaging an engage p an engagln forned on t he
retainer 7) SEARYGHNE freeatat Eﬁ?ﬁ%}lw& fr%nsbﬁlél\g MMmadREring with a gl ue
Further, it is @he0 fRSebrBcEPLdOITh tiReaSealcdfsdd SurtdichapyoVRIEIE fopd

the retainer 7. Here, the assenfling processes of the free Spheri cal baII
bearing 4 ar é“@%ymﬁ e greasg hithgseukey sHgIas0Esthe Hebaineye Twher e

an inner di a%'fdefh@ 1dU1%c@U6 %E‘ thacsuer 1Sade369NovIr hﬁﬁtﬁ@%a@,b‘tv@hegé {pet er
of the retainer 7. First, s own JdgéiF Q\Hf\ he i nner race i'sS _covere
with the sheEFePF%é'eFEPé% 2 PR dRo §hteipgevent ther sreasnéraml | s 8
are coupl ed %mgt&iepé@wd NgS is/prédfe@ablaies coxee theandtdilie Jfeflnd Petaihed! ©

ted t A d hqwn h t 7
mde Lo be AR 5 BelTIHES R VBE(BAL ARV 81 5UER e loTe- ke Sovetriface

of the retai séfectivndlindof liﬁerasmarg galudtaptodieeli a ractéri it ifor Ihedfrey
coupling the balls the ball receptor 7a (see Fig. 2) of the retainer
7. In Fig. 4, SPRELY |??‘IQ%§%8§S s of the free spherical ball bearing in a
case where the Tﬂnmegrelaaer&teeepﬂmﬁctitefont@rporsatmthhe grealsleein ttmnghbe

outer dianmeter. of the retainer ch a Iat| nis ener

when. i nor dBPeRsemEpedndied Tuftads of b YA et rafi Bl SRRBRCAT RS
beari ng 4 andnnaralacewabAmid,\a séal ﬂ@ foragskalihg sniddt b g)rfea:stmeQGBtIBromded 6is
wi dened to inQgr S&, re . c in Fig.
aa the | neftiteonl i HCRRInED T, WHECTHACR fEpihy o theled] 1o the
Subsequent | y;reeglmﬁncm lm garmd phé Tput 2s sdicanmtior fighrehengagingean7 is
made to be r N And,
t he mterfergﬁgra%% #aeagnibn%%ieér}gaat lgtﬂ ggiﬁﬁﬁ% gasrgén%% ‘BHEﬁfeetl ;r%irilglf% ace 5
and the retaphBervwise thyt fasteming itk e ssrewserbagdh sylnmewa@foanaku%n of
the retai ner pi;rthidr! Bals 8148 PosdbieN@vmdIA t'ﬂéJseé}lclot I?Pa'tfﬁ‘ﬁﬁr&afﬁﬁnie"i‘”d
the retainer 7 are inserted In the outer race 6. Finaily, as well as shown
in Fig. 3C Withithe retaimedr7race 6 the retainer 7 is made to be turned to

expose the out eHe’i‘érf%ﬁ@ Me%nﬁgplpﬁa@eéms bgf | ghed Meleh stﬂreextzaél Shall
receptor 7a %see Fig 4D, the free, spherical ball

0
bearing 4 is ﬁ?ﬁi%ﬁédar‘?/\ﬁa‘tpiﬁ %&deﬁlﬁegéhweﬁq ﬂ%%ﬁmbf%aeecweubater
di ameter of thSe'Wwhar8&in InhR¥Sdidinstdh® b!ﬂft@ire ghesetrgte B of lafgaezouheﬁ race

6, here are shown several exa . the first exa t he
retainer 7 séﬂ@n%l‘ﬁed'a F?me@rrsgr?og&‘ﬁ r@ﬁg”f@t zrn irst; as ARAEBAY t15 gv%o
parts 7A agdtKB it race 5He @b%r@g.nglllthgﬁlg@}ﬁﬁdﬂ -tike detdiverr f &ln[lbhfs? )
into 7A and 7 pr out  di ng. t he en _ar e t. of the
bal 15 8 1. SRR RBH1G TR PriSth 1A Jatlng T ( RetRlFT MR HERERIARE | e
arrangenent Gf thiead‘méﬂ saae ﬁoanécténeveeﬂahaetdadrdaynbermgl i $beroeﬂsdrfnamm t he
| oad which y be.,on b h C h i

di st ur bed b;/r%dl‘gflgi' nags gh\éﬁﬁgt %ﬁ ﬁeé) %@r (i ?ﬁ?%k)q’ Ervv?) por ealrdoern%,%\oear@ 9E8are
symretric with each other there is no need of preparing a plurality of
parts to constitute the retainer, 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 less than the inner dianmeter D of the outer race 6, as shown in
Fig. 6 (A)) in the state where the inner race 5 (not shown) is covered with
the retai ner 7 as shown |n Flg 6 (B) two parts 7A 7B may be made to be

T Y T F i F R T R R T J . T T e T



.Further, as the third exanple 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 forned. In this case, while covering the inner race 5 with the

4 arger part 7E, by making the dianeter @f the 7E reduced | ess than the
inner dianeter D of the outer race 6, and inserted in the outer race 6, by
inserting into the outer race 6, the interference of the nenbers at the
time of inserting is nade gone. After that, by inserting the smaller side

of part 7F in, the ga 10 between the inner race 5 and t outer, race 6,
the shel I -1 Withig gh%@r“t?ri@cﬁi F%ﬁwpsemg’@,mb‘;ﬁ%\lﬁfa&@ ?ﬂ@l? EERAMET 7 with
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retainer s r i, over j,n e inner race e |arger,side o
part 7E, ag?)b%ﬁsr%hlﬁg tﬁﬁegﬁbsﬁgqqeé’ﬁf’r% 6¥4%a F%nzﬁnﬁ’%&hﬁ ’b?tatlﬁgrﬂart 7E at
that time |argdm Fig. 45apesmbbiy peotdsritof thefisdesphoridad taill deakdee 6.
Further, the smaller side a{eeegn)grt 7F% dl.te 33 tthtethsnaller Sisz'it i s,easy to
be inserted i"h&t4F S 4Fét pek dinmeter Jdoisthy QUERE 1368 K 15 smaldenng

wi t hout di f filoan tthe ¢leendbemiekyr of theerdtadnespter shawnha hclbearélagich can
be carried out. Nowtt(ge ﬁonfi.ﬁura iortl of two EartsJE 7F rra}olobe @rérred in
such a manne® BE&NERRLSAI TGP dHgRTAHE tPSIHEAASP N2 phat8rYt DT i TRf Hhe
preferably ffresespharivadhballnbeandhgad, antlt @an alewsdrility o8 theskrdddthe t he
outer race 6, .the I 7F can_be inserte for_instance, .the insertj,n
Girect | on of T s Fhe Sy r8% 435 ifenad ad PR thRatfR ih 1RE | or

side of Fig.g@iddfu¢eéan, as the fourth exanple of the retainer 7 as shown

in Fig. 10, it 4s fornmed as_havin Clhetter in_section by being,djyvided
g F Fig. & t:ht g

at one poriion Sl &t THEVR Melor FRdhE WS AR RIS Parkred ih e

retai ner 7 ishealltlike aeteinende Bbdequmkilygashshownaimeélig? 48sf drevedter

resiliently } | & . i Ml

portion, thea{g‘lu g?%?%%?&r%rt%ﬁ%ﬂhz l(rg(e%%(gﬁgetﬁorﬁ?%gﬁggégggfeB%Q?lea%u%:ﬂe%%g%e%ancel

t he interferdiameebet ienf mbrebendeat radee 6.i Amdf thasentdrdarewedkibetwadow, in

this case toQ. . it .1 ed f f:vd di l; 1 [ Pl Qi of
t he arrangeon%ﬁt%%?f%awg%. ﬁ%@?hgg?&%ﬁ}bﬁﬁghﬁgit{?ﬂi slhﬁgtr g%%‘;v]ﬁ ﬁla)l gﬁ%l SO
possi bl e to witaigerthavitht thaentar irace ée alrsorbed by tdwsdefonmativandfy.
rlere, the TUfG k00, AN of TR0 0BARSH N [P RibhaeIhRdi AR} kel
present invention as constituted above are summari Zed. First, the free
spherical batndpder refpinersy agefinsesind indie patevngent. disalbialas palht 1,
since it is @s'%‘f‘.'olwx??ﬁrmgeé,ll%%ﬁ{ the AerdUde bhthd PathingsiAiaRcedaNd
endurance but also the operation_precision and the_operat]jon snoot hness,
and al so i t stcappltivgasidetq pEpase dhermutesreirfacs and &y eourlipsrthafaischani sm
of a multiplgighahe VRO BLEFtRETA QEee Fikl 2hUAEowh e FiesDPbRE iffad bal |
bearing 4 has been h%géed lnits gearilng preci sion by making the inner
race 5 and t$Rbetice egringidcld HonePPBute to bearing precision greatly,

ijn adugi taLy VR ﬁn@eﬁ@ﬂﬂréﬁf@@@lﬁi li/%éa/.tol\ieydh %@él th@uﬂtteté'h@idmﬁe%mef 7 1is
ivided, the retainer 7,.is on ol di ng,.t he bal }s n i C oes not
i nfl uence ontR&&ehRUIST éc’f@q%ﬁ)ﬁﬁy“}?? AOYSI&T; fgnogFﬁFt%u dst 5%
relation in heseabkidippwhaieverhliekagnples.nce the dividing lines 7d, 7e and
7f, and the gap../ r rovided i riorjt f the arrangenent of. t bal I s
8, the arrange%’rﬁg' %fs%g‘%ﬁ tb&l ﬂrgpieg‘ar%?iedéfgheoF%Y%léleFo? 5 @&%}Wayﬁhe

| oad on bet wasnshbemutke retménand? tise diniverd rimte twoapdirtpeiseandanBer,

t hereby, an fncrease..of ;rotary tesi-stange .of 1dl d e of
endur ance ar uﬁg ef’nt&het gbl‘fldleiﬂﬁtlhlg%ﬁa% {iﬁ‘élﬁreeilg?eﬁgf ers}%?o\;\wng? ?\AFiE%Esl and
7, by divi di isgprévided watlpeut distpmbengitdw giseeoh aotr ange e ndnef the ballE® and
7D, two parts_c . j i I r eqth 0
Contrary to f’ﬁagg gloﬁyﬁgtﬂgéngggaiﬁgﬁglv\%m_ﬁf&;ﬁg. Sg,ﬂgi ? [ ?}?%re#gfﬁ’ﬁ Wit h
two parts 7Eamrangémeintief che hallsi&ép mpceiine rtdeesiord e beengrdiapesse dnount
of the part ghAledDobsiBch! BAEF WG e McRd MROILEE: AR Rhd! PRE
inserting working can be nmade_nor€ easier. And, as the retainer / shown in
Fig 10) the ussenbhteg o natalisturkedi duydisiding the sataiger T ohnddddtes
possi bl e) anf’wé%}éx{ﬁ[m Th A;ﬁd%%@ Sy hfmdiMico@ithe 43t 8tREF thekBLiQ AT €€
or nore. Accordingly, by selecting a,pprogrl ately the djvi dl&? manner of the
retai ner 7, nepdcebdaeparies agHurptidy ohNantgatq senatitate IO FeAR AT,
Further, since the retainer 7 conprises a ball receptor 7a to receive the
ball 8 by being defornmed resiliently, after inserting the inner race 5 and
the retainer 7 into the outer race 6, it becones possible to couple the
ball 8 with the ball receptor 7a. Accordingly, the interference between
menbers at the time of assenbling is gone, to ease the assenbling work. For
reference , the ball 8 coupled with the ball receptor '7a is held due to

o " . o



-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

| ubrication for a long time. Now, in the thus constituted free spheri cal
bal | bearing 4, since it can generate fieely 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

i nner race, the stud 11 can be realized to ane freely in a three

Getorm voy dndiond Sindl BhNde 80 Shating b mddige P tinp i a4,

And, when byaMMJ ng the width of the outer race 6 and spreading the area

of the gui de face the rotar recision o hefrees rlc bal |

bear | ng 4 and difeoFgas PoricH Phbelameiit, Shahaaetifel Phirenthan the

swi ng angle m‘ndmdxasmtedeﬂ) lm;éctdnmesduse;]rafdxceheceer@hmnt?z chfg Stamjy mgtﬁéle
present inve it _is,confirmed tha swin e of t ud .11 can
be secured r} 8 me%j;%rﬂ‘% dé@?%e@ rﬁﬁtrts\‘ﬁlmé)rv?ngslgsﬁ8mﬁr? Yflé)h

within the |1m§;|aulaenf'7 tatteshuwmrm &ie. b B)| tweapabtd TAHEB gy b2 maacbsr tryl ded,
and t hereby, o} f 1 n.this case)
to the shaft]:)éi%lelffe llglng &s’?&}%gg?a{l 1#}“% flr otzaflyﬁré)?érsg‘?(ft}bﬁ gjltfé:tfoc}]a
relative di sg)ehae;mimm]t borf shhetemngr tha@ab provided hataveamdhesshoface 8d a
frequent aPRAAI 0GR ORSA! EORAP I° WG shBRRd A Endl YERL ! o SO0 oS
it to becorreaplcabletoavarlous or reference,

appl yi ng t hedé o gighhdrdepiangs TreandefB tesikientlyast to the surface
(rolling surfage) pok 9“%%1%%%6 H26Ea m 1&'&‘?t‘?x‘étleétabf18? ﬁs@l%'mta*%?cﬁ £, 8
the | oad resistancé®ant & ‘endur ance are ref I NCrease
Concretel y, tsisecarer temiagywelbas et firs mcem,pig ofcehemt:elmahmgh(oms of
Uni on Carb'gl F@g '§hé’&%@£ﬁ?&¥ ?hs‘ﬂ@%&é&?ﬂt%h% ?@é\hd a%?%?ﬂe?ere
nmentioned. Since e present 1 nvention 1s constituted as

f ol | owi ng efaeaztsynam@tekq@écwe@h egchspthepcBrather.t the wadng limp et inf t he
free spheri C%oﬂﬂ' eld bR h'&%t@f o?%e%m‘%?&ﬁ%ehf@’r&“bf%e hlallsS SOrEbRARE tO

provi de a beari ng mec ani sm wh I's superior in a |oad resistancé and
endur ance) |wWhdehil§ @’dﬁ PERRy SRRy hha fhi‘sd"hﬂ‘%@é?leo%*h?‘f‘fé‘ b%eﬁ’lﬂ iDAnpREi si on

and the snoohbiAPEk AL itAR- dFHEEAL 1in8CTOL if88nicd iR heesshinghAirbetiqurth
or fifth aspect of the free spherical ball bearing of the present

i nventi on, bylHueRASH eHe%khel|-1ike retai ner defornmed positively due to the
divided parts aniftheseidy 69 thkerdtatiaet er eheenbth\Eia%} Teakeslfowrh @ikl rre of

t he assenbl i t he. outer race,, the i nner race a it beco
esi i oo B e cRkp e Hot fraer Saher Lot Hg a&ﬁ%@w tauner 1,

gccordi ngf t Oahé hehswii lin sEienBI(BYr i ghirniagpeble ngd r;mzftrseecs:pdmm GD ball
earing of t ent |nven eco pOsS] to e ary
resi st ance a’FF‘éaE Pfc?‘]eoas%“f &?dﬁf‘é‘ﬁ&ggrﬁ{]?t Hards 5 Q8] E%(E‘@ rllf)n

or tenth aspbectomiest;bmss‘lbhe topretuaeathbaltelredrd mgterf otfrtélepnesenlrace 5

i nvention, i S a p I i t ree
spheri cal ba#elsl% gﬁgﬁ the ﬁ%‘%ﬁ 4&@&%@) I nQg ngt{%{e&e er\%lé:fﬁt gélgté”ctﬁg ﬂt he
free spheri Cdieﬂbatﬂorbwlglemgratedfbal phestaninightkeatgam bet wesactihve surdsed bl e
accordi ng t of % CRpPE 4205, AR VRARCAUE sk LY PRES o RILPTT and
spheri cal badefdaemnmghentw@@@aﬁeg(‘p@ssi BDeresiligmtdy.n a bearing mechani sm
uhich 1s free obyubbfef ?@mﬁ%ﬁﬁ&@a e\p/ié‘@?ﬁ:h@rrét&h@ﬁ@ §RSWe! A0 Fgand

endur ance, and provi eration precision and
operation snﬁ@tlhﬁé’s)spoaﬁénsa@orfﬁﬂﬁélft}baﬁ'ﬁéhfff‘ﬁrﬁpééﬁtﬁ%zef%ﬂh‘?e%qfh Athew

fifteenth as@?&tre?&lﬁ&e7ac%§?5@|ﬂoi‘91éﬂ3tmghi§ chde \fvh‘i‘Fé sPvEFingdhdahher
bearing, it becones possible to assenhie the free r.ical ?re‘b‘l Eeeazrlé ng

easily.  Subatq Burdtkrkhe 1argeNBpEhidE: bEOmakingy e lagefe

spheri cg! ba}d 4 Resd 1139 s CEHPH | tHeNdn Ae s RAIGIMh 68Ir wartueaeexteanraw ¢ dide
surrounding 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



-one portion of the inner race in a unitary manner and a retainer for

‘hol ding balls between the inner and outer race, wherein the retainer is
divided into nenbers, at least 5 at one portion, and the nmenbers are
-arranged for relative novenent such thajgthe retainer is deformable. 2. A
spherical ball bearing according to claim1, wherein the retainer is forned
by a conbination of two nenbers. 3. A spherical ball bearing according to
claim2, wherein the nenbers are symmetrical. 10 4. A spherical bal

bearing accqrding to claim?2, wherein the.nenbers are different in.sjze. 5.
A spheri cal qb%wg%%aﬂ?‘ﬁgl%%rr(ﬂcﬁg%t&‘ VRO BT TACRs O1 tRE 4Shelhdike n the
menbers are whiteided Dyisafidiivhed ndHusiebwhforinisg phevirdedinegtr Theitktwiger at

2, ocction VhLER B o ofcll A BB 2Lt DL, 10,05 L 8 1200
beari ng accaretanget smajleenehile coverimelthe imnerheaes 5 t heithetlae Narger
and & or easaiReUoPERE 7. 'Shd BEomAkin ey re R n B R PR R e
wherein a seadle parpriiiatethao tsmal lariger20t i¢ paseible thiénsettaitnensied irf
SPud 1o 1ixathe SOERE MARCE IR RBY AN, o FA ARt T X drak "t o
cl ai m 8, whesmahlerheizeniteis easy touppanssrtdibishtdfe gap between the inner

race 5 and the outer race 6 and without difficulty, the assembly of

the free spherical ball bearing 4 can be carried out.

Now, the configuration of two parts 7E, 7F may be formed in
such a manner as the ball arrangement is made in priority, and
may be preferably formed in such a manner as, after the part E ig
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 7g of the
divided portion, 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 mechanism of a

multiple shaft machining center.



.slidably. 25 10. A spherical ball bearing according to any one of clains 1
‘to 9, wherein a hardening Substitute Sheet - 6 Novenber 2002 1~ treatnent
is applied at |least on the surface of the inner race, the outer race and
:the balls. 11. An assenbling nethod forjq spherical ball bearing, in which
balls are supported through a retainer which is divided at |east at one
portion thereof to enable the retainer to be deforned resiliently between a
spheri cal inner race and an outer race which 5 surrounds one portion of the
i nner race in ry na ner, erei I nner s covered with the
retai ner whi ch ﬁ%%rttkbed Tef pRaexrifal %q,lggbearigg A aa?s eABI AR el of a

spheri cal baiﬁs b@@fﬂmpa@@l@rmm@ b léing thd Inneheneers aald the 6A4EEIrAget he

i nner race hgg?retg % t he éegarnerp%slreched in its outertdlaneter
in order to t &9 ’H e L0t BPAFUe PEEFIFON greaddvntn Ay WRIRSYH of a
spheri cal bamam@r | a8y aaqamltdi'e"@etcmwdl&l MN@w, \dleheugh ehé efet@@ﬁ@fl’nqst he
e 1 20e VLRI Sl SRSty Morbete A febal 08 8L R Leg! oo gl ono
14. An assentibesqoteinfbde née ansgiewebearingdphécisbeu lbryg1taaisibdnrbgt1_bﬁ od asm 11,
el o SRRy bl ekl Teroer of the divided

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 increase 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 corhprises 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 5,



.15 race and nmenber in the outer race, another nenber of the retainer is
inserted in a gap between the inner race and the outer race. .A .AY
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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 coating (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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precision and the smooth operation.

Further, according to the second, third, fourth or fifth aspect of
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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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 to 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.

8. 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, wherein the inner race supports the shaft

slidably.

25 10. A spherical ball bearing according to any one of claims 1 to 9, wherein a hardening
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5 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.



