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.Background of the invention *cooooz* Field of the invention The present
invention relates to a spherical bearing) in particular, a tor&]@aha?%ti ng
mechani smin which a sliding torque ofya spherical beari ng i s adjusted on

an inner circunference of an outer race by regulating a pres
agai nst a spherical surface of the inner race. Conventional Hmlmmm "ﬂ ﬂmwl I‘al
in a spherical bearing) as shown in Figs. 10) 11, an inner race ¥ 6orma

with a spherical surface 5la is supported rotatably and slldably y an
outer race 52 on the inner circunference 52a which is covered with a

sliding liner 53, and the o UWSPHERIGCAII BEARAN®d into ar i
hol e 55 foEmaﬂ on a!hoi:ai ng 54 and installed in the housing wmwmmwww
end faces engaged with a pair of snap rigg@gss 57
retai ned i Rjddnet elic Gh0OMESHH6 provi ded at a gi ven spaci ng on the inner
‘wal | surface SSaEBf the race retention h ? uc.h Egghe.ri cal
bearing, the slitPfAgPfeiHRk A€ b‘f%s’f"el B§ %gih ﬁblcla P &dgi_t at e
bet ween t heamaerawai tomué ad¢u§ﬁagoﬁxetchamaaelﬁlvtrhm‘rg ahglli é115 tangue
peri phery s rfa e 52c¢ the oute and cha contact, surface
pressure b fatsy g’ﬁ&?“bg Lﬁ#Jé‘.Sgﬁ@e%% Hfmfaﬁe ’?@ﬁef%@(éeﬁ%d t he
spheri cal Mefra&acélayofrerghﬂatmgerarpne&sﬁhg Hortdheagainsthas dekeripadcticed
that, by for (T gOHth]Sa asserrbly of the outer race 52 and the inner race
8% %e

51) in adviaH frbl?(ﬁﬁ o) que between the outer race 52 and the inner
race 51 tmmgnmlamj;rel easing a remaining stress of the outer race 52

by 2 speci [1c 1 oeRehAfa ™S h G HASLo PR L oL oG Al Ecsopbagy surface

pressure between rnner-cir ence sur Er|CaI 5la
of the inrex inaee Biceahd foometystishea tapheglital nyrfare;ddaois shgpaz%irbl y to
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out er race 2 econes var act ressure
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surface Skpiplof beol Suflr 1ake B3 dAEAgHA! meﬁoae?ﬁpm}faﬁﬁapw ddatsit is

difficult to obtain a stable rdrn orque Fur ovmng
probl ens HgisinrdinprBoyher GLEOVeH %@rpar%aéd?@wngsmmpgnﬁhﬁ t he

spheri cal jheariwgll Qu?fyc'é555£ fib‘i’ t§1|e' %Mr&%ﬂqﬁnbﬂofeebgam ng the residual
stress of the Ocult er race speci f hc re eaS| ng machi ne,  al t hough a

given sliding t anecleaqsa e%@éhﬁe@dynant ingto X wa & 4 afkr Hiade

becones nQﬁ»eﬁég"hﬁbhmﬁ@Ct}fé ﬂ@ﬁntghgtat@n@@ﬁw@énnh@qeﬁsexdwan 0 iate!5Brsi ng
machi ne i s jncreased Qostg lﬁeg eas reatl%l) and . furt ?n extra space
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for a rel é’a'sfl TAgE HikdDge néB EFSP spzfacs . &H8i PR once
rel easi ng rlake 52 la@imehhﬁggnug ay\téxliltatdtesmﬁﬂaea mSm@hb@meeﬁ the inmossi bl e
to make the sli r ie ver |na It gn‘? slldln?torquels
too nuch C&TEHE %ir é&&eﬁ ’f’rﬁ'lafeh n?l‘h]r fHEFEC%ven in
a spheri c$1abeﬁthagnnteheresde| Snng torque is appr opri at eI y adjusted, due to
wear i ng of torque i s reduced, and in

order to (ﬁatr} b Iglhr"ﬁ%t l’é?ggrf?%lth%e‘féﬁaﬁ yaﬁ’ré’% STV @HESERBRIVIS to be

repl aced. the outer race 52 and the inner race 51, in advance, the sliding
torque between the outer race 52 and the inner race 51 to be
larger and releasing a remaining stress of the outer race 52 by a
specific releasing machine (not shown) to regulate the contact
surface pressure between the inner circumference surface 52a and
the spherical 51a of the inner race 51 and to regulate the sliding
torque of the assembly to a desired value.
However, in the conventional spherical bearing torque
adjusting mechanism by fitting the inner wall surface 55a of the



‘Accordi ngly, the present invention has been nade in the Iight of the above
problenms and it is the object of the present invention to prOV|jﬁ que
.adj usting mechani sm of the spherical sliding bearing, in whi ch 8%

sliding torque is easily obtained, andpeven if the sliding torque is
reduced due to the wearing of the sliding liner) by re-adjusting, the
sliding torque can be restored. In order to attain the above object,
according to a first aspect of the present invention, in a sliding torque

adj usting ppelqnl sl RotpMel 1.GA chbi fbA }Pe%prfvz!gsac'&fmm&y
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a race retgp BGtQP'Fac&g»tzo pab b d gr‘;érggﬁ'erth%akoﬁ?%é ler'f?cé Wﬁ(}?ooz 3

screw portron I's provi on one si t he i nner
the race fbetwagnhdie inneh crcyimfenedeptsurfoagi®la wivilih omherrm h&t ent i on
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beari ng.
sliding torque, an expensive assembly has to be replaced.

Accordingly, the present invention has been made in the
light of the above problems and it is the object of the present
invention to provide a torque adjusting mechanism of the spherical
sliding bearing, in which a constant sliding torque is easily
obtained, and even if the sliding torque is reduced due to the
wearing of the sliding liner, by re-adjusting, the sliding torque can
be restored.

In order to attain the above object, according to a first
aspect of the present invention, in a sliding torque adjusting
mechanism of a spherical sliding bearing which is formed by
fitting a spherical bearing made of an outer race and an inner race
supported rotatably on the inner race circumference of the outer
race with a race retention hole, into which the spherical bearing is
retained, a screw portion is provided on one side of the inner wall of



Fig. 4is a sectional view of an assenbly formed with an outer race and
i nner race of the enbodi nent of the spherical bearing. 8 My ﬁ\ggz Fig.
5 is an enlarged view of one portion of the sectional view of g %J(ﬁ)@ri cal
bearing of the enbodiment for explanatgon. Fig. 6 is for explanation of a
tightening jig for a stopping . screw of the enbodi nent of the spherical
bearing, (a) is a front viewand (b) is a plan view. Fig. 7 is for
explanation at the tinme of tightening the stoppi ng screw of the enbodi nent.

8 h d i Ggal i ng,
Showi ng » 00 SRR ABANE RGPS APRIE eERRIEBHL faxifly Pk if, ~Rear! no
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fornmed in as a port a screw portion
provi ded comtraeIWhigh hs tfﬁewﬁ‘dtéh?el‘-étrﬂrl mnwallestgfa@eu@moyw@dof the

periphery 4a of Bpetﬁwserco&l%eﬁué‘nedan WHIIE &N &3l pRA t'seileé, | SpEQY

And, on the screw port| on 3, oppi ng screw 8, iC rises a hrough
hol e 6 beieftganad ¥adhthe ﬁ@reampﬂrttnrr ERXmEd, om /A mrmm eurénee ehd of

whi ch an ltmefa@&@beéﬁnearhbm dn@HE B Iftefmhgv%ﬁé‘s?;%'ﬁ’pﬁi& Qbr &R ¢

portion 5 t he out er race IS provi ustlng nechanismis
adapt ed tct o suripe Gmanarafmmrga r@&#&ﬁpsqﬁt&e PeRiper o lctdie beari ng

by fittingddae dQﬁ{ﬂcﬁD%FuStfééE i@%@eé@e@f sb @ aQUf Rbnitace sﬁrY‘AéehpTngsﬁ?&e

retention hole tightenin screw 8. i nn conj cal

portion 7 BAaRn o amrsévéga%e faft $hhr PRUERG R ind Crht AERRRERbA 5 of

the outer shaggcé ofailk innéheachisregulaiedthy e gl ghingnthe tishteniofg t he

stopping SELEW & 10e 3o png WS 4% 265ul &y Tiding torque of the
spherical bearing can be adjusted.

Further, according to a second aspect of the present
invention, on the inner wall of the through hole of the stopping
screw, an annular groove is formed with which a second snap ring
is retained.

By thus constructed, due to the tension of the second snap
ring, the contact surface pressure between the stopping screw and
the screw portion of the race retention hole can be increased to
prevent the stopping screw from being loosened.

Brief d e f the d .

Fig. 1 is a sectional view of an embodiment of a spherical
bearing.

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

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

Fig. 4 is a sectional view of an assembly formed with an
outer race and inner race of the embodiment of the spherical

bearing.



8 May 2002.5 Next, a detailed explanation of the constitution of the torque
adj usti ng nmechani sm of the spherical bearing is carried out. Fi rzi as to
the housing 1) on that housing 1 a pair of end faces la and Iba(l\é%y qugs. 1
‘and 3) are fornmed in such a manner as 4hose beconme normal to a not shown
axis (hereinafter referred to as "axis") of a supported shaft and parall el
with each other, and coaxially with the axis) and the race retention hole 2
which fits the periphery surface 4a of the outer race 4 at its internediate

portion is fornmedig Farisham eagasp@iview bifgsne lp@itdod, oPRheNge&iidRa0f the

inner wall 2a o% b e race retention tgolhe Zérbadﬁcrew ortiop 3 to be

coaxi al | y ¥#ePhof e spherical hepsng ot dbe embodimantfrekplamztio®t er | ar ger
than the outer dignesel ffr eRplaAstionebent itdrhhalit g2 igs foF QVisdedpimnd on

t he ot her side of, the inper,. wall Zg 8f thle‘1 rac? rete.ntlogahole , an

annul ar - gri6ee¥ f thy exapadimegt: ok ther sphered ! erring. i @ bt edromext) the
-outer raceidw gndx@)aisngdhlahheiedut er race 4 is, as shown in Fig. 4, forned
in such a manner,as the sectiongl view in a.plane norpal the axis in the
inner circunferénée dutf a@b" 4?5‘@888%05“ a?)'brg% ﬁrdfxé‘? yomﬁflg‘ﬁmé%% ing an
circle 15stdppingalcrew of eheteriBodimbnthe spherical surface 9a of the inner
race 9, and is sr.t.ruc ureqg as it, supports,.the s herica{g gurfa e 9a.of the

i nner race 9 rotd€abfy* 8rsﬂ%]eﬁ)r}£tgoﬁu?fhearr}° Pk P ARt RE W& i phery
surface 4apbferidel beteing,askhodingsa stamenwihreriei goo dtapmdng, sarewst&re coni cal
portion 5 hawi ng a given tapered angle is forned. For reference, on the

i nner cir &\Fference surface 4b, a slidi ng liner 14 nmade of a

pol yt et r af | uor odtigy| 6ndsi foeoeapéanatiext ,off hetlstroppnbgd$nyeaw &fi sthe

expl ai ned, . St I ng schew 8 i h in Fig.. L. provided on its
peri pher ySgﬁgsécaelol\?\ng%ﬁ%gsscqomlhéﬁyg%s%@?ev\?vwlgﬁe%15n§8rrel\ﬂggbsr fllogﬁl "ormed in
the race retentifog. htDei?, aanedctaonhi ougw hof ea 6convanimmadn sipheaicaloni cal
portion 7b%§rilﬁ med to be fit with the outer conical portion 5 of the outer
race 4. And, " spherical bearing of the enbodi ment of the Fresent

invention is addpgedliis for expladningd ardiadytanlgagedasactionsl sieny afor que by
screwi ng the c%%%%?ft?&né?%ﬁﬂe§iédltl?e4ﬂﬁgscreW portion 3 and tightening the
h

stopping screw 8 to press the 1 nner "May 2002 6 circunference surface 7a
of the inBgrbedhmneat portion 7 against the periphery surface 5a of the

outer conical pardy,08 t%rﬁﬁ'ﬁgzli&;‘%ﬂgjtix?é‘ ng@&é’ﬁﬂa% of 3R @phbhRdIMELrivg! |

surface 6a_of the_ throug as, shown 1n Figs. 1 and 5, an annul ar
groove 13°0f eperambedimgntnel Yee shbesitad beiarxgnszvf?téler ProRant myenidper ence,
the stoppi{dGeeTagWed bhse® 1OMEd.N1Fig. 76, 1A OtRENESk éhaéj['\.l@iﬁ usi ve
tightening jig 16, for that pur oseg he rear eq”crjpfac,e of the stopping
screw 8 i PESOARNIGEY ok the RTPERRE S8y %&m%ﬁ 88 ShPWiRilohFige Lpody @BFi on 16a
fornmed i nsidieof O @& itien IKolies2 forbedfin a Hauidihgr 1 sas5a Prawion toFi 9. 8,

t he scre\/\ﬁgoglan 3 maly be (Frowd d. on bot& ildes of. . the.i.nner wall surface
2a of thePfab¥eflet2ntqiSH MRYEINaA (IS PEOSAHed eriadly B dihes TRGH be
provi ded fgteintiéndigles2,0én o sidecofirtles periphe sudbhasfetaoates hacout,er race
4, and by screw.ng t.he stogfi ng scifew 8di*§t% bochscrewg’porti.ons 3a a pair
of inner tHE e erHtciaélpoé' FLES IR A% et ESFFE IpB’(‘)trlf’Po%’s 7 may be
struct ur estopping stwaw &owthioh ddmeppiseisphdahyrosighf Aode Shbeing heiewoeér

coni cal partiqns_ 5., kFurther shown .in Eig ) i ¢ di a r..of the
t hr ough hot %hg %’fgtlhelrsef:glﬁﬁil’n%é%cﬁrﬁew Eﬁs Oho?%gc?xg&]nﬁlfpgrﬁi%lﬁaaﬁg?égeaut er

di amet er @fnicaé pirdeowf7 wihéchusdit witk the owtdrmeomicad paititen & of hker ace

tenti ' ; ' t : ' g - 18
hai g ot oie H Aneiieenalt and HE ARRBaRR LR e R B race

4 is prowvtedzlptedreboraue | adipistipdoeeckpaismceisthe spherigabbeamengut er

race 4 mayy, ?&t?&érth%d?eﬁ?hv&rymﬁmc@% bRERe Htedlrddies SERRAPE PREET ON Of
the race retention hole 2 and the hole 18 and the end face 6b at the
st epped petenwandiolerdandrtéglybeiogehe stonpime scraves. dbailager sorican 7.

portion 7 of the stopping screw 8 fits with the outer conical portion
5 of the outer race 4, and further by regulating the tightening force
of the stopping screw 8 to vary a contact surface pressure.



‘For reference, the sign 17 in Fig. 1 shows a rubber boot for preventing
dust fromentering, and by nolding, the snap rings 10 and 12 y .be_nol ded
in a‘unitary manner. In the above structure, the operation ofngﬂﬂax%ﬂ e
adj usting nmechani sm of the enbodi nent ©f the spherical bearing is
expl ai ned. Hereinafter, the assenbly in the spherical bearing of the
enbodi nent and the adjusting process of the sliding torque at the tinme of
assenbl i ng are expl ai ned. 8 May 2002 7 (1) First, by pressing etc.; the

spheri cal surfa(l‘}s 9a of he,in er race 9 is retgi ned with {he inng_fr‘
ci rcunference 40Ve¥tt He ed explanafigng wfathengepstifitian sabpthe s t he

spheri cal @wqﬁacwdj%tm%m@cﬂmmmroa:qexe9sphefima1ibm&ﬁn ik CaFres @Bee. 4b of
the outer race 4.rotatably gn%sll.dably, is, formed., (2), Next, the pgeriphery
surface 4a of tHETSht 8% tWathe Aqusing ki pay thatiheusimed 8 paimP reé‘rfge 2a of

the race rfatestlizoandolle (2eé IFigech @nd®WINgFe dorinkd MIkAChCOIhaanhepad i on 5
‘of the outg@ race 4 opposes 1o the crewgort'on 3 of. the %gte tion hole 2.
i Ub‘ﬂ%&

And, by itk RS NOFTRER] {RR O SROVE AXiG ttqToreisrrefdordte
retenti 22 “fhﬁﬂiﬁ’)Zofa@dsﬁlﬂﬂp_ofﬂerds'[s}ﬁﬁl | pahHP@alﬁéleﬂ _npﬁittai Q)dhwﬁthel',g%fn&hnm ?r
groove ormed on' .t i nner surface, 2a,. r ace o
Phet vt coRmpELYgit e AiSne B T DaCaRarTBtioRgar I ¥ hich A or e 40 of
t he out er peadphdry EdrfNextda @Stishowter rakkegt at,its hatstmpdifng: porewnd i s
screwed Ww. he screw portion,3 and by..tighteni;ng the scr 8 with the
excl usive l% ?8%%8n$’ng?ﬁrfggﬁ6?stsrk’eov?'lﬁnlélr *é%?cﬂngélﬁeﬁcé’%“& ilgnee of rf er

coni cal ponneorw@lli Bafoft thne trlace hee tpartiquhdrole sy haseresa pafrtidre 3otd dre coni cal
portion 5 Wit h _the ianer. cir enc the;i i ortion
7, the outcgrgg(l:%url&ur#lgger%@g gaa%(l%f %PE%E%IS) e?h%%n%alaqb%rﬁlgg% %%Ps&g%reergsed and
uni f or m pdéamaterHaggee thiap thy duteratieméteroédhenradeerstgmmpnaholeur f ace
9a of theq nn ; r [ NE i LCU ter race
4 Rurtne? (OBt Aod ok Al bEfiel SRE TR ILEECRAA B B thUGR ST
surface pretewtionbboledn amheninier grioosend rfemaetaanuig the finstesnapni cal

portion 7 pphery surface 5a of the outer conical portion 5 is
increased,rﬁgg lyfsegﬁ%l,gat he pressure P (see Fig. 5) effected on the

spherical surfad¥exa the eweer raes 4riscexplaigeidncrEhecaiites rarebhe st @si ncrease

the slidiggokf aNEFial 4 TeraRierd sabhbedM 4 Rl r AGCORLLBOE Y hall Afie®¥AiRIl € DY
usi ng a torque neasurin evice and tightening the stopping screw 8 while

confirm nglane §Pf’éliarlagt‘7tg dhguaxes inhdhepkepeEfirpuatiengnre $uriggsy 4bo obt ain
stably thqcspfey ia%%!rohﬁﬁfaitél}l RAYhNeh A rel N8PiSE iadi B clOrd ede hticalfiher
regul ating.the sliding torque of the spherjcal, hbearing to a given val ue by
tighteni ngl%ﬁ’@t%f%ﬁﬁt tlgecgg@eg}c% Ftthri{“)ll‘?é éaé’fl\é&? Yppor gace J, and 18
structured as it supports the spherical surface 9a of the inner race
9 rotatably and slidably. Further, on one side of the periphery
surface 4a of the outer race 4, as shown in Figs. 1 and 4, an outer
conical portion 5 having a given tapered angle is formed. For
reference, on the inner circumference surface 4b, a sliding liner 14
made of a polytetrafluoroethylene is covered.
Next, the stopping screw 8 is explained. The stopping screw
8 is, as shown in Fig. 1, provided on its periphery surface with a
screw 8a to screw in the screw portion 3 formed in the race
retention hole 2, and a through hole 6 in which an inner conical
portion 7 is formed to be fit with the outer conical portion 5 of the
outer race 4. And, the spherical bearing of the embodiment of the
present invention is adapted to be structured so as to generate a
sliding torque by screwing the stopping screw 8 into the screw
portion 3 and tightening the stopping screw 8 to press the inner



-annul ar groove 13 fornmed on the inner wall surface 6a of the through hole 6
of the stopping screw 8 the second snap ring 12 is retained. Hggﬁ ?@q#)he
second snap ring 12, a high tension snap ' ring is used) therel %)% _
in Fig. 5 since) due to the provisiongof the force Fin a radial direction
of the through hole 6 to the bottom surface 13a of the annul ar groove 13,
the contact surface pressure between the screw portion 3 of the race
retention hole 2 and the screw 8a of the stopping screw 8 is increased, the
st oppi ng S§LEW event ed.frombei.n Iooseneg and. t uste sliding
t or que canqﬁcuxl?gﬁfgng% g?%er gﬁc%m}é?,éﬂ%.ef Gty ca r?é’rrig’coaﬁ %b%% Eirlbeecause
a gap i s geneéphted shetfaceba bfthamarteri cauiehéportrdl. cﬂuﬁtfherpuhether ace 4
ol di ng' 1 Ceger a9 AR 1 dfef o B abPREs B Br iRt ugionif R o by "o
addi t i onalshoivgint emiligsofl tdred si,0ppi agnsdlae\/\gﬁoowmel&tfntamtaénnﬁglct-:hqor essure
"bet ween t e r f r nd t i cal
surface QE%S?Htahgénig nrg#%frg%gg léé‘% eF(lsﬂngﬁg%e % (;%%(rae og)pmlé;%cr Vgl
sliding tosgaeshasomidihig. 6, tngmerraermohlanenKCbismeemgbhemrcghlgaé&r| ng)
one side t r e 0 2 0 dtqﬁ woportion 3,
and on ongggltgleat ?Egﬁggéer@pb {bﬁoégﬁ (%ée b \6Iff e Lﬁ%M]fas%gE% 8 }Cw)é(’a out er
coni cal pdrevoted Wstlpramede@ls Téicn dc (m wHeiche theheraj ed bioof ltﬂae out er
race 4, anpg.t,Rq H?rthB KtSH & td he puter race 4 supporting the
spherlcal slurface h"f%é ﬁ { ﬁl‘b ?gce Sg rotfgétjably and slidably is fit with
the race retenti dtftth@lre?@ Shﬁd‘/nllml tHe. str shepsendvorp Grtionnddmay thee race
retentionghgheded 5:&1%&51%@&@9 SCERY £ fcxbaﬁa%ufi‘fé&{ Gughhthph e By dn the

axi al dlrectlon and is provid e inner_conical portion r to be fit
with the &@tenrtien:hole ramdsh sawktﬁrtqvénsai Sortion eanagdhe psavElehen

tightened bo'th%ha@)ﬁ dﬂﬁ&&&bﬁ%fe%@hft?ﬂes@fﬁ%%%e? ol?Qh\é@ﬁi‘tetrhﬁadé"@ehnd
ci rcunf ergnce he outer race eg 21 ztlp erical surface 9a of the
gRréo Qat

i nner rac y95‘ir§"71r’9cgr E’&%éﬂOPBW&éPé%‘é’ $RF D PQGELONEr 8pRalThy

regul ati ngftlhﬁei'lcﬁbéﬁﬂifBGeﬁWaQ%xﬁffab@@7$at@Pl@h@@irﬁﬁredb&call%r?ddﬁé r7g torque
of the spheri ul.at even in,the_casge where

earln can d F rther.
Gue to ¢ hETHBIR A GHCUTR aS SONH IR B Of e ST 13 P cgap Ot
gener at edthetovem ddiﬁcahlp@ﬁ'tml'fscﬂm erence surface 4b of the outer race 4
and the spheri ch surface h9a of .th r race . t he, sl |(§Jr% t or que
o educed, by TREEHAFY | ARG RRiRATE: Of o GV Rt & hhe
surface cohfmghriwlﬁsercﬁﬁeé\seeppiﬂ@ sIcEIQWr 8 diisr fourih ed e alleur flane tﬁl@ and t he
spherical s G he in C s i ncreased ,and %he slyi
brque. of °Rhe BifEr e o RS s S oRubE qla Trab.HEt PBOT SRR ng t he
snap ri ngthe riagecetthatmmblobe 29|coaxm1133 withntue irace reténtien hald 2sar f ace 6a
of the th h ft t v oppi ng
screw 8 {Pote s Ba i &y, thilef RRIG-EEGME ERENRIRYSIE DRiRRLTER, 0
beari ng cafithe oluaptr raAecbrsjpngvndyedt H.éxefrnebyta aqua@tmgqutheexpdefsem 4c
| nvent | 0” ”4&’%‘? tgfe ?E’%%}Q@e &fﬁ%gfﬁé %'&tr?'ﬂﬂi Ba evvﬁthh&é%%{""f&%f fggn is

f or rred one Si e perﬁﬁ ry surrace o e outer race an outer
coni cal p@ttth@rsﬁes:necﬂr pedtioanef whe traceereteadiontholei 2rantbithe hoke p8ri phery

surface ofy, gh&eob' ﬂrfafc QHQHBrstthSeHgk?% SRR I Jl?él‘?h%fle ghgnfnner
race rotatably an y i's y Screw ng e Stopping screw
whi ch hast mnnﬁrcﬂ@gmﬁbpermnt%e axial direction and on one side of the

through hol e of pih&JfBPEHcE ULl R 'lﬂrF1gt01Q%oR:@§ al heh é 0 bobe faer i phery
surface of the outer conj cal ortlon |s f.ormed aon the screw portli)n and

tighteni NBT&Y ¢ Mtinge dugh dr o B Péﬁ?ﬁlé‘rgerﬁ:% dty tpeldingetheosnaR r15&st 18n t he

peripheryagdr{ 2¢@a9fhd Hﬁblﬁ'éﬁefn &0l alryP@iindy. i S made to be pushed and the
cont act surfacelﬁ gss re between th |nner lrcu?f Flrence Sur%‘r"éi; of the
Imdhe t )

outer race and YL aFrugiiegc EPBORATE UM O thEfoTAYS; B8, and

t her eby tﬂfécih'alxﬁlsﬁgofﬁhgldﬁnbﬁdixhen$FﬂfﬁtlhleC@;bh@ﬂ@aﬂI’tb@alrSng m@m@$eme¢o t hat
by regul tlgh eni ng f e of the stopping.s re t he ng

t or que ofh]teﬁg Irl cé%’ eﬁ’gb anthe L] ?E}Bgﬂ C%%t ec1e P8t h% Eg{a/en in

t he spheremaalodbﬁmnmgmdntMiadhustiug poothss v€ahiengliding herqhedatnghm ner,
since between t.he in ireu surface of the outer race and the
spheri cal tl&ﬁ chaessefmnﬁ lg%l grlﬁegiﬁg%lgl%g gap) is generated, the sliding torque
is reduced, by an additional tightening of the stopping screw, the contact

surface pressure between the inner circunference surface and the spheri cal
surface



8 May 2002 .10 of the inner race is increased to' restore the sliding torque
at the tinme of regulating. - Further, according to the second aspect of the
present invention, the second snap ring is retained into the a® 2 ove
formed on the inner wall surface of thg through hole of the stopping screw
and by the second snap ring the bottom of the annul ar groove is pressed,

t hereby the stopping screw is expanded in the radial direction so that the
contact surface pressure between the screw of the stopping screw and the
screw portion of _the inner wall face of the race retention hole is

i ncreased B prelerit, thyersesppiengtsetby P heuarberaiAc083enkbh ¢ dnREED t he

regul ated §é¢éi9r§g lté%raqa@d%tmh%é@Hﬁékwc@ﬁ%f@ﬂee 4b80M3ﬁ/e 30Q2r FhcMhat is
clained is: In a torq ﬁy g ting macha&n)§ f herical bearjng which
i s forned i ?ﬁdaﬁno%ﬁs@rmp Pl éﬁplpmé? t wl@ﬁ syréace Ha %fu“f‘ﬁce i s

rotatably ppPOriaRd 9NadnthdN@med corvdmIenGa o4y RE Phid efufaaceacang forned

‘by being retain I n e retentiqn hole fornmed on the portion into
whi ch the EMiRd %gﬁlaﬁéﬁldﬁgﬁyslsr RREd, the torque adjusting nechanismis

characteriggd i nNekat ih@rpetrb;@h@fy bu@ﬂawu@ oﬂumahohf@f sa¢sl4sBhethedéd beari ng
i's retained, ﬁ screw porti gg,g on one 5| 0 Iih&hl nner . wal | of
the race rtER¢1BReR léc\ﬁnt ﬁr%n \?é‘no EHac6 Gt SP I}/v}“to W Sych a
retention meirmerasd the duiRrodditicasipdetiin Shef tr}eeceultef gaté Anohpb e abio annul ar
is, ret f.or,med, fur.the on one

and of per TheFSe BT PPHESHLD R Pt AP LGRS B TEori BB JOF £ PR L Earhf ven
tapered anghied sagy dvapled @given gosppiongos chewaesgagedtivd holde, sarew
port) om) W ihe et Mol P05y b VR o S SBL B O ORREE oo
an i nner ocwmitbalinnerfwedl SBrﬁa’oevZaie’cﬂheiebz,\, tloe quel teadjeust tlmg fisthardasm of a
hr ough. naiid bof & £ 2GR b€ aBufti P e NSh TR B0 vHEe W oLy e
a second srege 4ing is retained. .A A.A.AAEAA . AAA AE(.A91LNVm

(3) Next, as shown in Fig. 7, the stopping screw 8 is screwed

with the screw portion 3 and by tightening the screw 8 with the

exclusive tightening jig 16, the inner circumference 7a of the inner

conical portion 7 is fit with the periphery surface 5a of the outer

conical portion 5 and with the inner circumference 7a of the inner

conical portion 7, the outer circumference 5a of the outer conical

portion 5 is pressed and uniform pressure P (see Fig. 5) is made

effected on the spherical surface 9a of the inner race 9 through the

inner circumference 4b of the outer race 4. Further, by further

tightening of the stopping screw 8, the contact surface pressure

between the inner circumference 7a of the inner conical portion 7

and the periphery surface 5a of the outer conical portion 5 is

increased, as a result, the pressure P (see Fig. 5) effected on the

spherical surface 9a of the inner race 9 is increased to enable to

increase the sliding torque of the spherical bearing. Accordingly,

for example by using a torque measuring device and tightening the

stopping screw 8 while confirming the sliding torque of the

spherical bearing it is easy to obtain stably the spherical bearing

having a given sliding torque.

(4) After regulating the sliding torque of the spherical bearing

to a given value by tightening the stopping screw 8, with the
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annular groove 13 formed on the inner wall surface 6a of the
through hole 6 of the stopping screw 8 the second snap ring 12 is
retained. Here, as the second snap ring 12, a high tension snap
ring is used, thereby as shown in Fig. 5, since, due to the provision
of the force F in a radial direction of the through hole 6 to the
bottom surface 13a of the annular groove 13, the contact surface
pressure between the screw portion 3 of the race retention hole 2
and the screw 8a of the stopping screw 8 is increased, the stopping
screw 8 1s prevented from being loosened and the adjusted sliding
torque can be kept. For reference, even if the spherical bearing,
because, a gap is generated between the inner circumference 4b of
the outer race 4 and the spherical surface 9a of the inner race 9 due
to the wearing of the sliding liner 14, is adapted to be not able to
obtain a given torque, by an additional tightening of the stopping
screw 8, the contact surface pressure between the inner
circumference 4b of the outer race 4 and the spherical surface 9a of
the inner race 9 can be increased to restore the given sliding
torque.

Accordingly, in the embodiment of the spherical bearing, one
side of the race retention hole 2 is provided with the screw portion
3, and on one side of the periphery surface 4a of the outer race 4,
the outer conical portion 5 is provided on one side of the periphery
4a of the outer race 4, and the periphery surface 4a of the outer
race 4 supporting the spherical surface 9a of the inner race 9
rotatably and slidably is fit with the race retention hole 2. And, in
the screw portion 3 formed in the race retention hole 2, the
stopping screw 8 which has a through hole 6 in the axial direction
and is provided with the inner conical portion 7 to be fit with the
outer circumference 5a of the outer conical portion 5 and tightened,
thereby the contact surface pressure between the inner
circumference 4b of the outer race 4 and the spherical surface 9a of
the inner race 9 is increased to increase the sliding torque. Thereby,
by regulating the tightening force of the stopping screw 8, the
sliding torque of the spherical bearing can be regulated.

Further, even in the case where due to the wearing of the
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1055 surface 9a of the inner race 9 and the sliding torque is reduced, by
an additional tightening of the stopping screw 8, the surface
contact pressure between the inner circumference surface 4b and
the spherical surface 9a of the inner race 9 is increased and the
sliding torque of the spherical bearing can be restored.

Further, by retaining the snap ring 12 into the annular
groove 13 formed in the inner wall surface 6a of the through hole 6
of the stopping screw 8 and preventing the stopping screw 8 from
being loosened, the regulated sliding torque of the spherical
bearing can be kept.

According to the first aspect of the present invention, on one
side of the race retention hole, the screw portion is formed, and one
side of the periphery surface of the outer race, an outer conical
portion is formed, and with the race retention hole, the periphery
surface of the outer race supporting the spherical surface of the
inner race rotatably and slidably is fit, and by screwing the
stopping screw which has the through hole in the axial direction
and on one side of the through hole of the inner conical portion, to
be retained to the periphery surface of the outer conical portion is
formed on the screw portion and tightening with the inner
circumference of the inner conical portion the periphery surface of
the outer conical portion is made to be pushed and the contact
surface pressure between the inner circumference surface of the
outer race and the spherical surface of the inner race is increased,
and thereby the sliding torque of the spherical bearing is increased,
so that by regulating the tightening force of the stopping screw,
the sliding torque of the spherical bearing can be easily adjusted.
Further, even in the spherical bearing in which, due to the wearing
of the sliding liner, since between the inner circumference surface
of the outer race and the spherical surface of the inner race a gap,
is generated, the sliding torque is reduced, by an additional
tightening of the stopping screw, the contact surface pressure
between the inner circumference surface and the spherical surface
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Further, according to the second aspect of the present invention,

the second snap ring is retained into the annual groove formed on
the inner wall surface of the through hole of the stopping screw and
by the second snap ring the bottom of the annular groove is pressed,
thereby the stopping screw 1is expanded in the radial direction so
that the contact surface pressure between the screw of the stopping
screw and the screw portion of the inner wall face of the race
retention hole is increased to prevent the stopping screw 8 from

being loosened to keep the regulated sliding torque of the spherical

bearing.
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1. In a torque adjusting mechanism of a spherical bearing which

1s formed with an outer race and an inner race which
spherical surface 1is rotatably supported on an inner
circumference of the outer race, and formed by being retained
into a race retention hole formed on the portion into which
the spherical bearing is retained, the torque adjusting
mechanism is characterized in that, on the portion into which
the said spherical bearing is retained, a screw portion is
provided on one side of the inner wall of the race retention
hole with a given depth coaxially with the race retention hole,
and on the other side of the race retention hole an annular
groove into which a first snap ring is retained is formed,
further, on one end of periphery of the outer race, an outer
conical portion of a given tapered angle is provided and a
stopping screw engaged with the screw portion, which has a
through hole in the axial direction and opposes coaxially to
the outer conical portion, and on one end of the through hole,
an inner conical surface is provided.

2. A torque adjusting mechanism of a spherical bearing
according to Claim 1, wherein on the inner wall of the
through hole of the stopping screw, an annular groove 1is

formed into which a second snap ring is retained.



