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SPHERI CAL BEARI NG Backar of the invention Field of the mx m ﬁzrbozhi S

i nvention rel at mwmmm@“\iﬂ\ ning met hod for a spherical beari g

particular, ret er race gnighe portion to be retai ned. Rel at ed
art In general, in whkaespherical bearing, as shown in Fig. 10, it is
constituted in such a manner as an inner race 51 having a sphere is made to

be supported by an outer race 52 rotatably and slidably) the outer race 52
is made to be retRkTed N NG & ETIE0OBIEOH SPHERPCAEd BEARING housing 53)

shap ri 6 are made to. be retained respectively with annular grooves 55
f or med ﬁﬁm—ﬂgﬁéﬁ%%w&ven spacing and the outer race 52 is

. retaine ] by meking an end face 52a of the outer race 52
to be engaged ai.r of r S However, .a pair of nul ar
retai ni ng groc’i]illy'lelsS é%vggtb‘enrreetﬁ&%gﬁdé%g"[ ?ﬁén%%\pmlelthﬁg g%raﬁ‘ SRR TR by a
‘machi nerbe awinlgi, ngy grativaldr,f aeeainda gohnt bateacedebanthenpbst v b4oabe

si nce, frre(gmggdassenbl ing view point) a clearance of the spacing of a pair
of annul ar "grooves 55 are set in plus, in such spherical bearing 57 as

bei ng mRelateédoart he housing 53) as shown in Fig. 11, a gap is generated

bet vieen the SHAR:£ g, B0 MLt e EPFh 1362, B4R Ok s LIRGUL B e 82,0 e

to an axi al Ioad en race appene
di spl ac&@niséi iipted anpfamh 6f mmaperiargensennAndaden5ihbavass atemrkeraids

spheri C%aééaﬁd Be s‘izppérse&w anaofi%@xe&h@e Qélr\e%a%MEW?IQ stm&amh ﬁkﬁ) the

end face 52a of ﬁ out er race 52 1s.ap he end face
snap ri RYt8s %?rﬁf Plels P de itand géﬁéaaltleé wsth raaﬁeﬁmeéanttbowé‘l c,fam

t-he vehloeﬂ e lﬁbn@ug@ 53,f 5888 hcngyserser at:e xﬁedmpbqa@aetaﬂ@w&es%dthaély as

shown as onvent| al known, so-call ed, as

2o Rith%ng 11‘5@%%’%&%%@‘“&2’? T KSR 1S ad atle SbeR SHAGIE he

race retant tioe cdtlee fdce §Bary £t gidveld wrishSeB }ﬁfu&sﬂn(gf BBCbﬁrmdakhﬂgpigﬁ iepher al
partd ons

f 52 f
engage §17h 524 ob e BbTEs RS2 T Bruh ERGeeM il DraiRih RETprEinich o
race fr661 be| ng di splaced due to the axial load, a tight retention has been

secured but ofy hey &f ety Nank o RHAAESSIdt il nBA Lo IS 5BRNbEORRldiGaed O

i ncrease
with the snap rings 56 are formed by a machinery working on a wall

face 54a of the race retention hole 54 and since, from an assembling
view point, a clearance of the spacing of a pair of annular grooves 55
are set in plus, in such spherical bearing 57 as being mounted on the
housing 53, as shown in Fig. 11, a gap is generated between the snap
ring 56 and the end face 52a of the outer race 52 and due to an axial
load entering the outer race 52, it has happened to be displaced
between a pair of snap rings 56. And, in the case where such
spherical bearing 57 is used in a steering drive system of the vehicle,
the end face 52a of the outer race 52 is apt to hit the end face 56a of
the snap ring 56 and the vibration generated is transmitted to the
cavity of the vehicle through a frame to generate an unpleasant

noise.
So that, as shown in Fig. 12, although it has been

conventionally known, so-called, as a staking method for a retaining
method, in which, at the opening of the race retention hole 54,
chamfer portions 58 are formed and the peripheral surfaces 52b of
the outer race 52 are formed with hook portions 59 to engage with
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manuf acturing cost. . The present invention has been made in the |ight of
the above circunstance, and the object thereof is to provide 130 g P
retention method for an outer race of a spherical bearing while ¢ rolling
manufacturing cost. In order to attapm4he above object, according to a
fi'rst aspect of the present invention, In a retention nethod of a spherical
bearing consisting of an outer race and an i nner race the spherical surface
of which is supported on the outer race rotatably and slidably, in which

t he sphertlwlc}hﬁafémg 5i8s fmetpaien'@dxt\t\hght}ae racke rr eheatfirom Nia gl Qi oFic QA a

portion t i n i Lnn surfac f the ace
retenti on&) FteJ gtl@ %’g%plofr) (Pngt%gg@ tteé}ncr’iga ﬁaivﬁa%% psﬁrct“lr(?ﬁ ﬁ&\'}l €gi ven
_ stroke |sotﬂtﬁrméta1¢d>a>mwldeysmghof hmxrtacélarsetberem aompliented ob hﬁ‘[créblad;% of
the innerpmyalra3ynkacg Qktt he race retention hole an annular groove to be

retained with a snap ring |1s forned, on one side of the periphery of the
‘outer race a stioppEFESEPLiidYenbipaghas dieafemadsnn e lighh of Hhaaboweer of

t he peri Fﬂ'i@é&niéiafrﬂfenﬂihdltmlet bB;j &dtat Be WS Bs TtJS'EinQHtl@re facRudk & mpbgrical
bearlngls%ﬁt?h t he race getentlonh a first ring Is

ret ai ned rﬁfhlqa‘f‘tegrr 58G&, °hrt %Hp?ﬂéagc?"eﬂ\?’&ﬁ t‘i"BhPea C§§tt§%]r1éwg

f or med wirrhnafaktougig koke. i n an aX| al direction is screwed, tightened and

pressured an e ripen by a e d face o] e setscrew
toward the fi rgg éﬂdg& g;n&m ﬁer eEg Oﬁ’% %b it ARG W ]{I’ia LEPECL ew
clanp the dthﬁaprﬁa%!éttlbvﬁéﬁmm ttha s@mmgalmbéhpdr@f aCSpthrEerlp@t bieaming be
ret ai ned co%@l@ansgt apfatnuaa@le@%aée%d% Eﬁh@wa% tRE of Hé%éf‘@%@@&&f“ th

t he ot her Slq'tﬂ%‘;ﬁ he in surface of the race retention

screw ng " U TG e h%n tes%\‘%%” race Fotatably sard shidatdynéa whiehe one

suh de of tthe s;rmencwlueaauhnga@er?falhlaafwaﬁe arﬁa@wte@éhﬁ@heholfﬂmﬁﬂddf&@e of

t he setsgr ssures the.end face of the portion of. the o

race t ovv%r g%\/{ %f %I © Srﬁg%u% % P ﬂg?e%vlet ﬂg adgtlgfletra‘é'@ Fssuglfﬁ%é)(f t he

set screwrane m@rﬂupgt bohapof i tppntéeni to the retbhlnkdy a2@02e 8/ pdroidrer

race on m%la%raIg@oeh%tbsk@%afo@ﬁgﬁi/ésasz&gl 30 0 Eh3GGA: @%9&9 n8olkhe
wa o rou hol e o

present I nventl on on th I nner surfac the t t he
set screwTafthemide ofr baednners wakk ¢ uifase 9fe€hﬁrreacpwewlat19@cbﬁae Hiap

ring. Behmnﬂtarru wée@l RS beUEEE a e ARt RIshB® endgflacmqﬁeahe SEQ snap
ring to f r}d Eace of .the o tﬁ{ race, t he outer IS retalhned on the
portion Fb SO B PR PRSY Q4ctheIqrteryrpfig d %3? SPTHLP T B YHE éhsi | e

spring adidmeteecondllerathan nge i et ac tof ibref peﬁipﬂreas/sw fohmedeen tihee
f
setscrews ang, SJ‘:?ACCﬁ;ﬁg’I &Rt x.' Qcha of gﬁgeé}?ﬁgntcglF{Lee‘i/ﬁ?lfgsi@%ﬁﬂégé St oM

bei ng Ioosene Phird as ent invention, on
t he i nnefh maqceolretteﬁéwnr harfériet 5naph@%ﬂ%épéwrw\d the agorelaon to .

abu:1 t g Qf'@o'ﬁld afrﬁfﬁnotfhé {Lfér@bbt 9rorltta&e z%c %e@é@ﬂéﬁeﬁbrxﬁ@ﬂ?ﬂmﬁ rathuba@has

SucC u I n e u ortion 1,0 et screw

Tace of BALE 5t weiab S neti R SRR, GrER e Chd PAREE Rhed A FRd"

di recti ofades olfltﬂmet etk @peld qaor toontb ¥ he esiel 6ace sxiathe isegsére w hw vearbidieaspect
to reducg, EPesfx{w"}‘?éIgOfu}e*}%b&a%é ﬁ?gt t&&eﬁ%ﬁgb%hagtﬂé%%é?é Bld.5

description o vi ew for explanation of
one enbodi¢reaittesf rape tsapﬁéwvmthﬁeaﬁrnhﬁgl@al theamppgs satthanogtion to be

retained.

Being structured as such, by retaining the first snap ring with
the other side of the inner wall surface of the race retention hole,
screwing and tightening the setscrew in the screw portion formed
on the one side of the inner wall surface of the race retention hole,
the end face of the setscrew pressures the end face of the stepped
portion of the outer race toward the first snap ring, thereby the outer
race is clamped by the setscrew and the first snap ring to retain the



Fig. 2 is a front view of the enbodi nent of the spherical bearing of the
present invention. Fig. 3 is a sectional view of a housing of1ép% 2002

enbodi ment of the spherical bearing of the present invention y 2 I's a
sectional view of an assenbly fornmedgpygretaining an inner race with an
outer race of the spherical bearing of the present invention. Fig. 5 is an
expl anation view of partially enlarged and sectional view of the enbodi nent
of the spherical bearing of the present invention. Fig. 6 Ais a front view
for expl aPRifwgracei yhitdei Priiog tobet tetadarescr ew of the embodi nent of the

spheri cal bea“ﬂgc&fditd“ge thQ%%QBn'dmA@BEEPrbf ﬁh& x@%en& P AoV &Y% Tl
for t 13 setscrew of the

explaining a ti jenin

embodi man’?mb?rt all sﬁﬁé?"i’%%l"fbélé?l'nb"od’fg]}t Hé’\{%ﬁr égetﬁ} e [S§yeftq Bn anFiagndars an
expl anat i @ioo s tfgﬁ”ﬁleﬁf tbl@h&emn@d kmhe&%@rcawgoénhbemexrgoodl nment of the
present inventign t he tightenin i s,,an expl anation yi ew
‘for a case Wner% 5Y1 FH&S éHgSSI ﬁﬁnguS?’gt R é‘bﬁ‘éﬂ%%l t}b%a??ﬁg aﬁ%€fné¥§crew
which is sparcmndjeaham ringntcabheland flacpect tha @steanrabef thagopoert race ds t he
i nner Wa'zlet%‘i'flfaﬁc‘?) fthtehﬁotrli’fo%gt%erb%l Eie't%n‘i'@&dmfﬂeg se%u!rﬁ gfﬁéﬂiearnaf;' on

view for a case where rical” bearing of the
present i4MEhLY g %hlﬁ&tteusﬂﬁgsarmpﬂ&lthg éﬁc@hdi i‘rla%lé whe, he Ctmltt@rctrace

i s pOSItlmcergeséQreSbatﬁz@%w QR s\éltgwr@irv earpcpnﬁwtscqréaé 5OPEbhCak
beari ng. g IS an exB anation view,sh ovw@ ga between the end faces
of 1 he odfErerses tnarere hdbenspiacrRy frop St BRts DA spheri cal
bearing. Fig. ®dozxdangects i orndlirdti £wpstowifnghanotdwmtconventicanabnneheer

(staking)iyper wall of the through hole of the setscrew an abutting portion to
. abut to one end face of the outer race is provided.

Being structured as such, by abutting the abutting portion
formed on the setscrew to the end face of the outer race, the
displacement of the outer race in axial direction is limited and can
omit the second snap ring in the second aspect to reduce the number
of the parts and the assembling processes.

Brief d . f the d .

Fig. 1 is a sectional view for explanation of one embodiment of
the spherical bearing of the present invention.

Fig. 2 is a front view of the embodiment of the spherical
bearing of the present invention.

Fig. 3 is a sectional view of a housing of the embodiment of the
spherical bearing of the present invention.

Fig. 4 is a sectional view of an assembly formed by retaining an
inner race with an outer race of the spherical bearing of the present
invention.

Fig. 5 is an explanation view of partially enlarged and
sectional view of the embodiment of the spherical bearing of the
present invention.

Fig. 6 A is a front view for explaining a tightening jig for the
setscrew of the embodiment of the spherical bearing of the present

invention.
Fig. 6B is a plan view for explaining a tightening jig for the



Enbodi ment A retention nethod of a spherical bearing in one enbodi nent of
the present invention is explained based on Figs. 1 - 8. Fi rs?%M%pzﬁHi' i ne
of the retention nmethod of the spherical bearing in one enbod I'S
expl ai ned. The retention nethod of tBWg3pherical bearing of the enbodi ment
of the present invention) as shown in Fig. 1, on one side of an inner wall
surface 2a of "a race retention hole 2 facing to one end face | a of housing
1 as a portion to be retained a screw portion 3 is _provided coaxially with
the race Pet¥HEPihbhe embedimedty opHdre sphesical beareng releha pretapped
portion S5ikhayhbipm di aneter smal ler than the one of the periphery 4a is
formed, and by scre a screw 6 forned in_an roximately ring shape
_into the screw bgt)imdﬁg‘?‘ §Ffé? BBALLP R ViRVeHde °£W$§E¥nlétﬁjthac9@tearw the
set screw ﬁhpreenbemmmtenﬂthaq&éi&rafnt\rmtsbﬁpbﬁcthreowglmﬁn@f;t@he out er
race 4. Further on 4 he, o%ﬁer lg%a(% ﬁhe, | nnefr wa| | surfa ?16 race
‘retention hole an annul'ar groove 8)r By F2i%i ea f‘flré: ®snap
ring 7 Wemhmnamtjloért@r apher&;altheamn&rtha(setdcnesnoﬁhmiedst;ﬁtowededt he
setscrew : r
Cace 4 1o i eia ned ph hRA b Acd At ng P SR BRI
det ai | ed ¥ohGe ok tBA rraugh dededismesedof the spherical bearing of the

present inventilig.v li abﬁeﬁpmhahﬂﬁﬁt viré %Stor @cra@uswﬁgré 28 t‘hfées;fE’HEHc%rl to
be retalnbd i.S ex?tzx1 ned., The end faces
I

si S

1a and | T8 S R A OB SRS SER aRdP LG TaL A RHSnE 2
(her ei nafsreap rrehgraedancb fase ndr e/ oldrr g'9)ceoifs pheitiohedhown shaft to be
Support ed (280 g%t 1 aNde Mipnd1, P of ACEAFLENJON [ohEr ot dhMllh e
periphery 4a of t'he outer rac tained 1 n an

provi ded coaxi dligy W €5 athexplpaatur tiew, shaWdRGWA aP hegsween shd €1don
one side ﬂafce'(sthrt&Q@ defantiael hele oF th@esﬁﬁgev\w rid ocrhe3 RaMidHtidnal

di anet er regr han the race retention hole ormed, and on the other
si de of tSrP d&@ PEEAPEon hole 2 and on the inner wall surface 2a of the
race retentionhiglel2 tihe aarmaetttongl ooeev 8showihigc aridideflri rcotveraponnbhg 7
is retai p Next) the outer race 4 is explained. The outer
race 4 |2§gorn%é‘d(sceég{q§%%m in Fig. 4, approximately cylindrical in such a
manner asflmtmmmof an inner circunferential surface 4b in a sectional

surface incl Udhngeté‘x@m% 20 DEFAIRT £ s‘b'Heﬁﬁ@al %‘a@bngsmpgﬁ'etéﬂﬂﬁfhﬁpeﬁf‘e

circle 10 ht&’é; g dianeter identical with the o EeI’IC portion 9a
formed offt Pﬁﬁ%?nraeére@tl%dsw(rrl@tlaﬁﬁ.*mgset OTSig? 1 Lar 8por Filgih ¢ of .
t he i nneputdinee SofMtiHe titentien edthod esferthiealspHuriesk Hdarinig &tmppmet s the
T S Bk LEPLY ERE SN SIS dn L IS AULTo! 968, 4RAEaY] 000
wth a steppe portr Y Heral ‘SUffa é’ 4))
and on theacungmffehemnilhodsmlemﬁ mlbe) petelsenérlny_endiora, aeeﬁhqrgnrlés’p“sgance

such as polyt %trr@fst&l@roqemyhﬁr@r kwsalqoé’@fﬁi@e chrf, alfife eS8 BEH AWnOhWA & |2 be
expl ai neg%The setscrew, 6, as_sho in is farnmed gwpr oxi mat

cylindri ing¢Pnena ¢hd oﬁﬁtﬁﬁ ) 2“|Snngh1e aa%@aPOH’ilPé‘cf‘? TSRy tane
peri pher}écwﬁrp@fmanserleWp@bvtd)ad)eoa&ﬁemdwmhtdle aBOU&eSQheerdfdleOi’ls 3is
formed, and b§ bei n(% cz{ wgd e screw pOI‘ttI Qn 3da nd,ti e}n}
hrough AB 8 XSPIREFEE dadd aPy A PR HaeEpaen HoRheh NP Witnd Kee 4
and t he ﬁnmnIetemdsmadhexﬁaheh the oget s€rtbw peripltaryt éatmf@meﬂa@eldééwm t he
st epped Qeré»bmges h%re We ?ﬁ-n‘ié@rﬁ & J AGK i Bfa Q1 tﬂtegset§ﬁéqwt§tlh%

structured to p the ste ped por 10
May 2002567e%W3PgEtiafe 3 npBe \h/ﬁl‘!‘gs&’r&%ﬁ@él%aao IRk ‘tII*ﬁE gﬂﬁ‘? rﬁﬂ 12;%5
shown i ng&tgsewl Ea@iiefs,seantE@mﬂearfagéoaueoﬁdhbosb@pped ap cveidowi Shoft thecond

shap rin 3 1s e to t tt|n front 63 _of the
set scr e\/\fgl‘%%%’n&afﬁe en%‘“\‘ gglgrSa?noPﬁ? Ire St ﬁolpeedof %Q? eg)wgzperng?? ac2a13a of
t he secoafl térvaprarqengelenanm ahObnoEfaicre amdnuiat h@rcm}zteerS rigcdormgde by
structurgd 1:q;0¢ é""l?i‘gsttn%t thin 1@}1htfﬂe aﬁﬁrulﬁgfﬁro%%eS {Ne oS GIRW 6 IS

di sposed at its rear e ace ural it ecessed portjons 6 (see
Fig. 2),4asdPlampehdatweriritye %etspgeytﬁm%rga flrlhs“s%ﬁpanﬁﬁnh@rn%é is

ti ghtened by an exclusive tightening jig 14 being disposed with the
projections 14a corresponding to the recessed portions 6e. And, as shown in
Fig. 8, an annular projection as an abutting portion 15 is forned on the
inner wall surface 12a of the through hole 12 of the setscrew 6, and by
abutting an end face 15a of the abutting portion 15 to the end face 4d of
the outer race 4, wi thout using the second snap ring 13) it may be
constituted to limt the outer race 4 from being displaced in the axial
direction. Further, as shown in Fig. 9, it may be constituted by providing
on the other end of the race retentlon hoIe 2) a hoIe 17 mhlch |s coaX|aI

. - o ~ o -



(2) Next, making the outer race 4 retained wth the race retention 10 May
2002 7/ 13 hole 2 in such a direction as the stepped portion 516§/l \\{/izﬁp?‘d
fromthe screw portion 3 of the housing 1, and, as shown in Fi Q. 1, e
outer race 4 is pressed in to the pos/t8on where the end face 4c of the
outer race 4 abuts to the end face 7a of the first snap ring 7 to be
retained . wth the annular groove 8 of the race retention hole 2 in the
next process. (3) Next, the first snap ring 7 is retained with the annul ar
groove 8 PBERBEAACA 4 ke Tedaenedtamthemonsimel and pohtiogetsdrewe Gaimed.

screwed in the Nekew Hordétﬁﬁl@df %ﬁ%@'lmleﬂe of! %&feh{b%&l%gnfeto?”tt'h%”

hol e 2 and @H i.n Fi g tightening the setscrew 6 wth
_ excl usi ve Ppﬁﬁ’tc Qt?fga’]' Ing ¢ thﬁsprs i‘h"?—"i‘b‘onlv"lﬂhéetq'ﬁlb]t?gﬁelﬁiol@rﬂ & the
set screw Bo usmgtlaaae:dhev\pbhtﬂolinetcsb@pm@xﬁeﬁtxlso@xﬁlalfnetdherﬂbltleduéﬁfge 14isand

t he front 6 th set g crew,6 is tted to.the end
‘face 5a of° qjﬁgeégvgeglpgogglr ??SﬁldS Gﬁ?e}gb?/nd;& gﬂd?/\%”m Elwg‘l%HSeaghé) thegnt
end face sadoberhendécgbarwew gmessos (Hereéndffaceacfarnédt be steppactly
portion 5, g QY tﬁb%m Qﬂow}?sﬂﬂtff?rtorbaecﬁ 68\6%Eé]dt(|§ge%ﬁt Cr]te % §rd ke
first snaq'}rln 7, ﬁacerrent of t'e er race 4 e )

di rect i ont& TBCRi ’E%tc?“a;hﬂnt eleys anishy wdbghoehe ep el ipdib rivnde phethrowsitay 1 as

the portimieet @ b ¢etsinalin ot orrﬁfiﬁé?j?'(‘{ﬁ)in(rﬂe'} 1her o prEs soakiglly Withe
maki ng t the end face 4c of

outer r ositioned in npner as
t he out e:ﬁ‘r CaB&'% |§£Lbr&g‘ ?r Griet Ay Mg “bgégtsl dnd {@ %%f%‘%"estl%% O%otsl}et FaRe
(right simgennida Qlolﬂa)z wher scelve penmdxac:}ahéhwmlgu‘animtelﬂerelladgfe&lCﬁm?@ of
the first.sn d td t he, set 6 r ing the
fr ont encfh%a%gc%rgg %21 gtég%cér g%)vtfgp’tn%% nedeor?d%SCOe Bex %’)f/dgtoﬁgs%\fft g?c? ace 4
and naki ﬁgt?ﬁél%éhlobﬁé’r ?ndaprbﬁhph@rmn‘eﬂallr avefacesRacdhft the hece mede nwidn
surface aa,lefztthe mﬁaw@tg%blvens @H'@h?eh'tﬁze”ﬁl‘sﬁ%‘ﬁ%ﬁ Ben&did ReBafife PF the
outer race gb to th d face 7a of the first "'snap ring 7. (4) After
tightening ptrﬁ’é” Efscrew 6, as shovvn in Figs. 1 and 2,the second snap ring
13 is retai nedNexth thleeoateik ace grmvgpﬁwllﬁetﬁ NPHeCU‘uﬁeherad’U‘lthV\ﬁiﬂmédlrfaCe
12a of t 1 SGL8 aQyin t hi gh
tensile E%a%)}pgr?gg&ag‘?%h‘i %é) (Sj‘qglnaa%%tl}'lc ‘gmgz 13 Sl\li\%h NR’F'\IY g |Phnce a
force i nshapgdpalaniingsti encofmfmnmab@hfhoeezlhzm | apptnoemloautfas:ebot t om
surface 6f:n{did}etREMULRN bOESRALE @fcﬁa% SPh A @%vpfi)sﬁib%eccp%&xa%esaiépece

pressureIIB gween t the setscrew 6 and the

SCrew po AVENGf k%eﬁ%éw&ﬁﬁt}%a i WéF]édé@donanﬁftahéPhéék“eﬁ‘ﬁ RgrHFon [9a

set screwférmad oe tﬂlreeMﬁiﬂéledacEtﬂ tdwed, b)b)‘eﬁ@iﬂﬂnlgﬂﬂhé fs@}fﬁldcﬁli@@rlx?@ ofa the
second sn p r|n

13 t
di spl ace %nﬁeg 51%0 gr gggh %ﬁﬁ Ph%eax‘flér:“&fﬁ rtbfhlel rltliaﬁfat &8> i e
secur el ysuﬁpprt%ftheenuegr iracer Yerotadapleaerd sﬂmlsle't sEneth ér,f tlvendstierg
| oosened,. pps g fseg%ﬂd/ed a‘l,ttlgoggbl}e%)g%rde fﬁo%%'&k’%h'@%é‘ﬁ%%eﬁléqm@ﬁacteo

apply a foosenl ng preventing agen e screw 6 e setscrew 6) to
stick tofatisee BigpréardndrkprRE antldie cigpnemiRpipd sSuifacpetb 62 Hgefi x the

setscrew] § dfya avdishignee fiet£8cO&kulchead b@l@f&r@fﬂ@oﬁﬁétwlemml &vdredscrewed
in a hol e provj.de

adv nce th o he peri t he housi 1 and
the retention NoFE frﬁg SEP Yt EnRdY p tb| nfg‘lptlag ?(‘i:y '@é FUSCReY %‘gy §r oove
provi dedsheowoo nmonk g .t hl the sfermercbvmﬁpamvdlmataehou@rlmgdtmai thu_evm@ ah
directi %PJ%}@{ H 'lghf.‘?“h%et Qﬁlilefl%c% $) a83% x&‘%&@rﬁéﬁp' & Ph@r%@{féer

tightening t screw 6, into a |ne wor om't he “peri phery
surf ace ©rethEbHoUBE HgT e Weshit gherrb e s5TeW Hartiors 3tis fumeed. éintdh'@y one

oftthem ﬁéuifgt sbﬁew@da&c@h@%@g bhmtﬁmesoaow%gh@e@é@vené tthh@utgllﬂf]lb@éled
setscre ro (0] ne er as .S on | nher
vel T oo S L e R AL R R e i S5t gl By bt Rl g

pr oj ect ifennasemd plarctei 6a &6 the betstrett el aibutfsotoradie by dabace iGw afhthend
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Accordingly, in the retention nmethod of the spherical bearing of the
enbodi nent, the first snap ring 7 is retained with the retalnL ?
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the setscrew 6 is screwed in the scrgwaortion 3 provided on one side of
the race retention hole 2 and tightened. Thereby, the front end face 6a of
the setscrew 6 presses the end face 5a of the stepped portion 5 of the
outer race 4, and by clanping the outer race 4 with the first snap ring 7
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circunferential surface of the outer race is not threatened to be deforned
to change the transm ssion torque of the spherical bearing, thereby a
stable torque transm ssion characteristic is effected. In addition, since
nmerely by adding the setscrew 6, and by applying any additional working to
t he conventional parts, those can be used in common) due to the sinple
structure the manufacturing cost is controlled. And, according to the
second aspect of the present invention, since the annular groove is forned
on the inner wall surface of the through hole of the setscrew, w th which
the second snap rlng |s retalned and |n partlcular the SetSCFEMIIS forned
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11/13 In addition, according to the third aspect of the present invention,

by formng the annular projection as the portion to be abutteqj?ﬁ@ytzlagzi nner
wal | surface of the through hole of the setscrew and abutting e’end face

of the portion to be abutted to the gnti3face of the outer race, the second
snap ring is omtted to sinplify the parts assenbling processes. -. 10
May 2002 12/13 What is clained is: 1. In a retention nmethod of spherical
bearing in which a spherical bearing conprising an outer race and an inner
race the Bpherd baisusdy & ghigeetioghpeH Hessteppod thad tion this yie wedr froen the
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the | nner-vetd 180R F &l dice 168 o GikyRcRer e b1 P2 88t dbechnd {54 Panof o be
abutted hhecastemple @f pohgoauberandchyi sldmpirg. thé outer race 4 with the
AY. AY. A'se'ta‘sé‘eAvl‘rJyé 'aAfluf‘yt'hAé\ fyrl's'tAéJXapAISi g ’%{,ft]héa‘qu)éi)lacement of the outer
race 4 in the axial direction is limited and the assembly can be
retained into the housing 1 as the portion to be retained. For
reference, (in the process of 2), while making the outer race 4
positioned in such a manner as the end face 4c of the outer race 4 is
positioned at a position well before the position (right side in Fig. 1),
where the end face 4c abuts to the end face 7a of the first snap ring 7
and by tightening the setscrew 6, by pressing the front end face 6a of
the setscrew 6 to the end face 4c of the outer race 4 and making the
periphery 4a of the outer race 4 slid to the inner wall surface 2a of
the race retention hole 2, it may make the end face 4c of the outer
race 4 abutted to the end face 7a of the first snap ring 7.
(4) After tightening the setscrew 6, as shown in Figs. 1 and 2,the
second snap ring 13 is retained with the annular groove 6d formed on
the inner wall surface 12a of the through hole 12 of the setscrew 6.
Here, by employing the high tensile snap ring as the second snap ring
13, as shown in Fig. 2, since a force in a radial direction of the
through hole 12 is applied on the bottom surface 6f of the annular

groove of the setscrew 6, the contact surface pressure between the
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screw 6b of the setscrew 6 and the screw portion 3 of the housing is

increased, and the loosening of the setscrew 6 can be prevented.
Further, by abutting the end face 13a of the second snap ring 13 to
the end face 4d of the outer race 4, the displacement of the outer race
4 in the axial direction is limited more securely.

For reference, in order to prevent the setscrew 6 from being
loosened more securely, although there are various methods such as;
to apply a loosening preventing agent on the screw 6b of the setscrew
6, to stick together by press working after tightening the setscrew 6,
to fix the setscrew 6 by a pushing force of the tip end of a setscrew
which is screwed in a hole provided in advance through the periphery
of the housing 1 and the retention hole 2 and tightened, to insert a
key member in a key groove provided in'common with the setscrew 6
and the housing 1 in the axial direction after tightening the setscrew
6, and to press in a pin, after tightening the screw 6, into a hole
machine-worked from the periphery surface of the housing 1 toward
the axis, it is free to select either one of them if it is in accordance
with the object to prevent the tightened setscrew 6 from being
loosened.

Further, as shown in Fig. 8, on the inner wall surface 12a of
the through hole 12 of the setscrew 6, an annular projection as a
portion 15 to be abutted is formed, by abutting the end face 15a of the
portion 15 to be abutted to the end face 4d of the outer race 4,
without using the second snap ring 13, the displacement of the outer
race 4 in the axial direction can be limited.

Accordingly, in the retention method of the spherical bearing
of the embodiment, the first snap ring 7 is retained with the
retaining groove 8 formed on the other side of the race retention hole
2 of the housing 1 and the setscrew 6 is screwed in the screw portion
3 provided on one side of the race retention hole 2 and tightened.
Thereby, the front end face 6a of the setscrew 6 presses the end face
5a of the stepped portion 5 of the outer race 4, and by clamping the
outer race 4 with the first snap ring 7 and the setscrew 6 and making
the gap between the first snap ring 7, the setscrew 6 and the outer
race 4 null, since the outer race 4 is retained to the housing 1 as the
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axial direction can be securely limited. Accordingly, even if an axial

load is applied on the bearing, the end faces 4c and 4d of the outer
race 4 are not threatened to hit the snap ring and further even if such
a spherical bearing is employed in a drive system of vehicles, there is
no anxiety that vibrations are transmitted in the vehicle interior to
generate unpleasant noises. Further, as shown in Fig. 5, since the
front end face 6a of the setscrew 6 presses the end face 5a of the
stepped portion of the outer race 4, the inner circumference surface
4b of the outer race 4 is not threatened to be deformed to change the
transmission torque of the spherical bearing, thereby a stable torque
transmission characteristic is effected. In addition, since merely by

- adding the setscrew 6, and by applying any additional working to the
conventional parts, those can be used, due to the simple structure the
manufacturing cost is controlled.

Further, since the annular groove 6d is formed on the inner
wall surface 12a of the through hole 12 of the setscrew 6 and the
second snap ring 13 is retained with that groove 6d, in particular, by
constituting the setscrew with soft metal such as aluminum and
retaining the second snap ring 13 made of a metal of high tension
with the annular groove 6d of the setscrew 6, against the annular
groove bottom 6f of the setscrew 6 a force in the radial direction of
the through hole 12 is applied and the setscrew 6 is cxpanded,
thereby the contact surface pressure between the screw 6b and the
screw portion 3 is increased to prevent the setscrew 6 from being
lcosened. Further, by abutting the end face 13a of the second snap
ring 13 against the end face 5a of the outer race 4, the displacement
of the outer race 4 in the axial direction can be more securely
controlled. For reference, as shown in Fig. 8, the annular projection
as the portion 15 to be abutted is formed on the inner wall surface 6a
of the through hole 12 of the setscrew 6, and by abutting the end face
15a of the portion 15 to be abutted to the end face 4d of the outer race
4, the second snap ring 13 can be omitted to simplify the part

assembling processes.
According to the first aspect of the present invention, the first
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1 10 /& ( thelxpa{:(>e>§£eégntsi 119/{% (t)he#sél'tosé%ew 6 is screwed in the screw
portion 3 formed on one side of the race retention hole and tightened,

the end face of the stepped portion of the outer race is pressed by the
front end face of the setscrew, the outer race is clamped with the first
snap ring and the setscrew to make the gap between the first snap
ring, the setscrew and the outer race null and the outer race is
retained to the portion to be retained, the displacement of the outer
race in the axial direction is securely limited, and even if the axial
load is applied on the bearing, the end face of the outer race is not
threatened to hit the snap ring, and even if such a spherical bearing

1s employed in the steering driving system of vehicles, there is no
anxiety that the vibrations are transmitted and unpleasant noises

are generated in the vehicle interior. And, since the front end face of

the setscrew presses the end face of the stepped portion of the outer
race, the inner circumferential surface of the outer race 1is not
threatened to be deformed to change the transmission torque of the
spherical bearing, thereby a stable torque transmission
characteristic is effected. In addition, since merely by adding the
setscrew 6, and by applying any additional working to the
conventional parts, those can be used in common, due to the simple
structure the manufacturing cost is controlled.

And, according to the second aspect of the present invention,
since the annular groove is formed on the inner wall surface of the
through hole of the setscrew, with which the second snap ring is
retained, and in particular, the setscrew is formed with a soft metal
such as aluminum and with the annular groove the second snap ring
of high tensile is retained, so that to the bottom of the annular groove
a force in the radial direction of the through hole is acted and the
setscrew is expanded to increase the contact surface pressure
between the screw of the setscrew and the screw portion to prevent
the setscrew from being loosened. Further, by abutting the end face
of the second snap ring to the end face of the outer race , the
displacement of the outer race in the axial direction is more

effectively controlled.
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In addition, according to the third aspect of the present

invention, by forming the annular projection as the portion to be
abutted on the inner wall surface of the through hole of the setscrew
and abutting the end face of the portion to be abutted to the end face
of the outer race, the second snap ring is omitted to simplify the parts

assembling processes.
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What is claimed is:
1. In a retention method of spherical bearing in which a

spherical bearing comprising an outer race and an inner race the
spherical surface of which is supported in the outer race rotatably
and slidably is retained in a race retention hole formed on a portion
to be retained, the retention method is characterized in that

in said portion to be retained, on an inner wall surface of one
side of the race retention hole a screw portion having a given stroke
is formed coaxially with the race retention hole and on the other side
of the inner wall surface of the race retention hole an annular groove
to be retained with a snap ring,

further, on one side of a periphery of the outer race a stepped
portion having a diameter smaller than the periphery is formed,

while retaining the outer race of the spherical bearing in the
race retention hole; a first snap ring is retained in the annular
groove, and by screwing and tightening a setscrew formed with a
through hole in an axial direction in the screw portion, the end face of
the stepped portion is pressed with the end face of the setscrew
toward the first snap ring, and by clamping the outer race with the
first snap ring and the setscrew, the spherical bearing is retained to

the portion to be retained.

2. A retention method of a spherical bearing according to Claim
1, wherein an annular groove is formed on the inner wall surface of
the through hole of the setscrew and in said annular groove a second

snap ring is retained.

3. A retention method of a spherical bearing according to Claim
1, wherein on the inner wall surface of the through hole of the
setscrew a portion to be abutted by an end of the outer race is formed.



