w0 2010/001706 A1 I 0 OO

12) FEFHBAEZHICE SO T AR S -ERERE

(19) t R M EFT A RS
EfSE75E

(43) B REA
2010 &1 A 7 H(07.01.2010)

10) EELHRES
WO 2010/001706 A1

(51

eay)
(22)
(25)
(26)
(30)

1

(72)
(73)

74

ES4F 748

F16C 33/34 (2006.01) FI16C 19/22 (2006.01)
EfHEES: PCT/JP2009/060737
ERHEER: 2009 £ 6 B 12 H(12.06.2009)
EFLEOEE: HARE
ER 2RO ERE: HARE
BRIET—4:

458 2008-172604 2008 £ 7 A 1 H(01.07.2008)  JP
HEAN CKEZBR<E2TOHEEERIZDONNT): N
T N #% =& & £ (NTN CORPORATION) [JP/JP]; T
5500003 KERAFABRTARFEE 1 TH3&E 1
7 & Osaka (JP).

FHEE;, LU

FAF/HEBEA CKEIZDOVWTOHR): 5 Fi
(HIRANO Hidekazu) [JP/JP]; T 4380037 5%[H R4 H
MEREZFE1578FHM NTNHRAEHLRA
Shizuoka (JP).

REAN: H FEE, 4 (TANAKA Hideyoshi et

al); T 5500002 KIRFABRMBERIFE1TH
15%26%F IRIFHEHEF Osaka (P).

@) EBEE (RFOLWRY ., 2TOEFEOERNR
#AVE[BE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO,
CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PE, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, ZM, ZW.

HEE (RTODGEWVRY ., 2TOEEDLER
SEMHEE): ARIPO (BW, GH, GM, KE, LS, MW, MZ,
NA, SD, SL, SZ, TZ, UG, ZM, ZW), 1 — 5 ¥ 7
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3—H v /%
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB,
GR,HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

BT ABELE:
EBRRAEHRE (FHF 21 £0)

84)

(54) Title: BEARING ROLLER, BEARING, AND BEARING ROLLER PROCESSING METHOD
GHRAOZM-WMZAS, MR, SIUVMRAIAMIAX

G EHN: BEIIEBTSC

ENTE, LML RFMILEE

BTEPMZRACAELUVEBZ

BHCAOMIAZDRME, ME

T 5, MIFEDE 25w 2 3,

YIZE#EE DD, iE20b, 20

2 2 B 22 bEHHIT S, MIMEDE 2N 2

3. 24IZTEXEBINFERET, 2ECELENVTIADL—FDHE20b, 20 c hoDERBAEGEEIC

EOTFDEBDEY ICEEEEEDD, 4B E20a. RU7—ILE21., 22128 +30EEAI—F
E21a, 21bZEWHHIT 5,

(1]

20b—"]

—~—20c

(57) Abstract: Provided are a bearing
roller and a bearing roller processing
method with which precise molding is
possible, and with which a longer service
life can be achieved. Further provided is
a bearing that can reduce rotary torque
and improve rotation precision. Support-
ed by center holes (23, 24) at the two
end faces, end faces (20b, 20c), and R
parts (21b, 22b) toward the end faces in
R parts (21, 22) are ground while being
rotated about the center axis by being
gripped at outer circumferential surface
(20a). Supported by center holes (23, 24)
at the two end faces, outer circumferen-
tial surface (20a), and corners (21a, 21b)
toward the outer circumferential surfaces
in R parts (21, 22) are ground while be-
ing rotated about the axis by drive power
transmitted from at least one end face
(20b) or (20c).



WO 2010/001706 1 PCT/JP2009/060737

[0001]

[0002]

[0003]

[0004]

[0005]

B M &F
RAORH - MEZACH. WR. SLIUVBMZACSMIGE
BT o B
FFEAL, BMBACS. M. BLUMZAC AMIAEICET 5,
R

ERICE, ABCAZRAV-ABI28%, A#CA2ZHANV-MH#C A&
2. ASCHAZAVERASIAHZENH S, AR HHZIE. AHET A
EMNREMTDEEHIT, HMRECHENREMLTODILDOTHD, AR
CAHMFE, SUTIATRIAMNKRELEFTERAITHEL TS, HH#C HE)
Z(E. NHOME., NHOME, RUCANETNEFNEEZY AT VKT
Hd, LT, NHDEHE, HNERDINE., RUOZADENZENDOATL\DIE
AOERED 1 RICKEFDALIEEFEIN TS, AR A28Z(E, SERDE
Blx@ZhhéE—HT2REP0LE LEEREICHRH SN, CAIE5HT.
REFFREEBICAFKICERF TN TINS,

11 EASC 2824 R0, COBMRE., HEERIC2FIOHET1 a.
1bMFITON-RNEF1 &, AETICAH 1 ORYET1 a, 1 bIIHAT
AHEE2 aFIToN-AEH2L, RNEF1 ENHB20HMEE1 a. 1b,
2 affIZERSIENT-2FID A3 ¢, CNE5D 25D A3 %#REFTEH—K
DEREFEB[/AEEHAD, Tf-. R 1(E, ZOHET1 a. 1 bRAICHERER
SAEIToNTNSEEDIT, BAMIRERCHEEEIE ., 6MERIToN TS
o D=8, TAH3(E, PEBEFS L4 ER6 EDEITNTEETN D,

COFHE. TA3E NEEI a2 DBEEICHE L-HEEFT
AEMEE SN, KIFES b AN EES a LY KELHEREFTHEHREE S
N, MEEI cMRXFL—FEETATWS,

F-, HEEZ3 a &L KIFAE3 b EDER, H&U, NEE3 a &/NiHE 3
c EDBERICIF, ThEN, 7—ILBRa. RadEHINTLNS, CD&
2T —ILEIR a. RalEF—fMICERMMIEFICDIFfa—F7—IL &%



WO 2010/001706 2 PCT/JP2009/060737

[0006]

[0007]

[0008]

[0009]

LTIhEERLTWAGEENSZL, -, HEEI3 aOMI, WHE3 b,
ScOMI, 7—IEHRa, RaDMIE, FAFNBLDEEHLHTIT-
T =,

CAHBICE B12ISRTE2LLDAHS, COZA3IE, HEE3 a
ERIGE 3 b ENER, BLU., SNEE3 a &/MHE 3 c EDTERICIE, %
NENn, ER7—I/IERb, RchfEsh, HEE3 a LEHI7 —/LER b
EEE1T7—ILEBRIZNLTELOMEREL, KIFE 3 b EEET—/LER
Rb&FE27—IEBR2ZNLTHELOMNMIERL TS,

HIEER 1 212RT A 3(E, HIEFEXH 1 ICEEED L ST, B1 3ITFRT &
SHHHEIER 1 02 FERATHLDELH5H, COWHEIER101E. 253045
RE3 a ZHHIT H5MEFHEIER 1 0 a &, KIHE 3 b ZHHEIT 2 KinE Al
B10bé&, EIR7—I/LER b ZHHEITHIEMBAIE 1 ORbE, FE1T7—
ILEREIER 1OR1 &, 27— LEFEIER1 OR2 &£ %EZ 6. £ 17 —ILHF
HIEB1O0R1[E, CASDE17—IRVIZHGLE-MEBELEFRAL, 51E
BHEIER 1 O a CEEREFHIER1 OR b EEFEOMITERESELIELEDTH S, F
27— I/LERHEIER1 OR 2, CTHA3DE 27— LR 2T L1-HEFEE
AL, RinmEFEIE 10 b CERHAIE 1ORb EFFELMNIEHRSESDD
DTHD, COFZE, THI3DOHNEE3 a, KiE3 b, HR7—ILAERD
ZRIBEREIT A &I12H B,

S THE AT TR

FFET TR

B CERl 458535397 7 05 4H
READHE
REAMNERLES LT LHRE

FMMIBII DO a—F+7—ILE2BLTERTSI5E. ERLE-ERET
—LICIFEHBYEND, £, AEE3 aDMI, HE3 b, 3cOMI. @
7—ILERb, RcDMI %, ThEZNFKDEEHRLTITILDTIE, £



WO 2010/001706 3 PCT/JP2009/060737

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

NENOMIEZSHEICNITETCH, EMIARTOERIFREEL L
b, ThbhE, EEEDI—FHNIAOBEGEEHLERDAELELEM
1UT 5, CDH, BREDOESR (25) ZIRETELZVLEZALNH S,

T, BHEXM1ICEHDOELDTE, YIYRAAFRAMN 1 FATHS-80,
7—ILERb, RcZ—E (A ITMITHIENTELRL, ZDH,
F1T7—ILERbEFE2F7—ILER c EDWVNTHN—AIESHIIER LA
WHEDELEDBEETNNH D,

Lhd, B13ITRTLSLHHEIER 10 TIE, THMOKRESICRESL
. MBRTEERZNIE, 2RETEANTYE @R TEERIANE, NEST
ENESDVTLESIBENALH S,

AFERAE, AMEERECEAT, BELICHBILAIZENTE, LML EF
L EERTEIMIZACABLVBMZRACAOMIAEDNRE. HiR ML
DEINSLTE, LKL EEGEREOMLEZERTEI28ZORBICHD.
ARAZTRRTH-ODFE

AFEAOBMZAC AL, MREICER TN I RABRSh-8ZAC
ATH-T. BBV ANITKEIARET, A RE. RUKEENEE
EDT—ILEIBEOMNIEHRT DL SITMIINTHEDIEDTH S,

HZICEWTIyoA—FNELHEENHDS. T, Ty PA—F¢&
(. BLEIRE A EDBEMICENT, ZAOBKLATBEYTHSE. BT
HEEERASHBICEL, ZCE2ERE L TRBRBNELDZLTH D,
ZD=H, NEE, RUREENEREDI—FT B LMNITER L TLE
(ThiE, TyPO—FRELDEIBEALRH D, LM LAENS, AFEHADE#HSZ
AZAI2&niE, HEAR. RUKAENEBENDI—FT DT —ILEHIELH,
[EHMTDLIICTMIEINTVNEIDT, CHOZAZTHMZITHARAATZIZSE.
TyoO—REMRBIENTEDELEBIZ, BERMNLIZENELLTEHIL
NTES,

Lhd, EMIEEEUANCEHEIAZKETMISATHADT, £
TOMIIFET, BMEICMI LG RIS,



WO 2010/001706 4 PCT/JP2009/060737

[0016]
[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

ARCATH-TH, AMIATH>TH, fABRCATH>THLLY,
AEAOMZE, AILEHOMZA_CAZRANELDTH S,
AEAOMZACAOMIAEE, MKEADE U2 RITTXFSNIKE
T, NEEERFICEYFOHMOEY ICEE S DD, iFE., RUT7—/LERIC
B+ HmEA 7 —ILEEHEI T SinEmME TR L, MisEOE 2 RITTXE
BINRET, DG ELZVThAN—ADHAEN SDEBRB NEEICL ST
ZOEOEY [CEEESEDD, NMEAER. RUT—IBICE T H4MEEAID—
TEEHEIT AN EREHAETRREZFEZRLDTH D,
AREHAOMZAAOMIAERICEINE, EUFRITTIFINIZKET
. IRE, RU7—ILBICHE T HInEEI 7 —ILEBEMEITEZENTE, Y
ANICTEFIN-KRETHER, RUET7—ILBICE T 550 FEEI0—F 8
EFHHEIT A ENTED, SO, BREOMIMNTTREEH D,
BAMYAICTREZAMI L%, BIREHEIIEZTIONFELL,
C T, BAMUIEI S (&, BEELE (RAN) RICUHEITEZETHD,
Dz, FAMUEIBFCECERE NN AREIIHED,
FEHEOHMR
AEAOMZACAZTHEARAAFEBZ(E, Ty PoO—FEMZS5IENT
EHDT, AHMEUNRICEZHAFRMER SN, BZORFRILERSC
ENTED, o, EEMLIZNELTE, BREOEGERDLILENT
EbH, CHADMITHE, ETHOMIIET, EUEAREXFELTMIT S
&, BHEICMILEBELROICAEY, AER. RUmEENEBEOI—
FTEMNFELMNCERT SMIMNTRETH S, SoIT, mMEENEBMEZRT
THITAIENTESELS, TERE MM LEL, COLIITMISh=C
2EERAL-MZOEREEENIM LT S,

FAMUE 2T 2 (E, FAMMUEBFCECERBE AN AREIHEY,
S Y RFMILEZERTE S,

HE D EE ERA

[RIIARADGEEHREZTT CAORAERTH 5.



WO 2010/001706 5 PCT/JP2009/060737

[0024]
[0025]

[0026]

[B2]RTEER 1 ISR CADKIGEENMEE EDEDO I —FEOIHLARTH S
[BE3]RTEER 1 ISR CADNREENMEEEDEDO I —FEOLARTH S
(R4 A FKBADEHHEEZTITHZA_AMIAEZOHEKE IOV IRTH S,
[ES]BEASEIEI TR Z "I EHETH 5.
[E6]imEmtE T Ry HERTH S,
[R71E 6 SR EAEDERILARTH D,
(B8] EEMEITIEZ RIGHRETH S,
[EOIE 8 ICTRIBMAEDETHILARTH D,
[E10]%BEAERT I T I7ATH D,
[RN]ERDEBZE T ERHERTH 5.
[E12]RIEE K DEZAC ADILRATH 5
(B3] EZRACAMIICAVSRROHEIBEADESNHERTH S,
RAZERT S-HOMRE
UTAFEBEDEREOHBEEXR 1 M5B 1 OICEDWNTERAT 5,
H1hoR3IE, FAHERAICFRLIHMZACHZRL, COBEMRACA20(F
. BERALIATHS, BEFRADCAHZICTIE, ZADOMKITEYERKH
PERE, MMIPEZEADH D, MM HHZ(E, EAEOHEN., K
SDHRMALANTNSERMMCAZAN 3D THS, X AHMFTIE
 RABEOMEN., REOPRIZHIFHIANALLGN S,
COEBBEDZA20(E, EXRHIATH>T, HEE2 0 a DFRKH
FEBMOEARELE2 AN BLTNTNDS, Ff-, KIHE2 0 b, HE
W20adkWHbREHGHMELZFITIEH@MESN, /NMAE20 c [FR FL—k
HEIhTWS, THbhE, KIEE20 b DARTEFEA L L, BRRMEE
MONETEEBEL, MNEE20 cDHNRTEEZCELI-EEZFIZ, B>A
>Cé#d, CHADEARRSZLEL, RRNVERBMMA L KIGE 20 b F
TOEAREKESZL 1 &L, RANERBMOL/NRE 2 0 c FTOEAMEK



WO 2010/001706 6 PCT/JP2009/060737

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

SEL2ELIEHE,. L1+L2=LTHY. L1<L2THd, &H.
1IZHEWVT, ObEXRIHE2 0 b DHMEHRLERL TS,
NEE20atKFE20b ENI—FIZET—ILE2 1 AHHEEIN D,

NAREE20a&/MEE20 c EDIA—FIZET—ILER2 28 Eh B,

F—IE211E, R2(27T &I, SMEE2 0 a fIONEERBIZ—FFF
21aé&, RifE2 0 bBIOXRIGEBIZ—FE2 1 b &, SMEERAI—FEF
21 abXKimEAIT—FE2 1 b EDOEDHFEMT7T—ILER2 1 c EMDED,
C0EE. NEERAD—FE2 1 aDBEFFEERa & L, RiFEAID—F
W21b%ERbEL, FET7—ILE21cHERcELIzEZFIZ, Rec>Ra
=Rb&LTWS,

T—ILE2 2(F, BRBITHRT &S51T, SME@E2 0 a BIOSNEEEIZ—F 5
22aé&, /MFEE2 0 clIO/MFEAID—FTE22b EMNDEDH, CDIFR
ABREAD—FEH22 2 OMEEEEFral L, KHEEADI—FE220
Zrb&lLzEZIT, rb>ra&lTWVb,

NEE20a, RUKKE20b &NMET20a D7 —ILER2 1H5ED
MNMIEHRTDEIICMISh, sMEEH20 a. RU/NMFHE2 0 ¢ E5MEE2
OalDT7—ILER2 2ABLMITERI 5L IICMIETA TS, - X
WE20b &/MFEE2 0 clZlE, BISRT LSS, ZHEBLICEREZ SN
BB 23, 240FKIT5NTNS,

RICERBRAIZHODDEHZRAIAOMIAEESRAT D, COHAEDI AL,
M ATH->T, Kimm2 0 b AlIZIE, NE@EBID—FE2 1 a LHET
—JILE2 1 c ¢ RIGEBlD—FTE2 1 b &MSHEDIZa—FTEH2 1 HABESH
MEE 2 0 cflIZE, AEERT—FER2 2 a &/MmEBI—FTEE22 b
Mot da—FE2 2hABREEIhTINVS,

COMIFAEF, BAITRT LI, REZHEMIT H5RAMYIEITIE7
O&. HE20b., 20 c RUTZ—ILER2 1, 2 2(ZH T SimmEAI7—ILER
21b, 22b%ZHHITAMEHAEIRE7 1 &, SMEHE20 a RUT7—ILED
21, 22128+ HANEERAI—FE21 a, 22 a Z#HHIT S5 FEHH]



WO 2010/001706 7 PCT/JP2009/060737

[0033]

[0034]

[0035]

[0036]

T72&L%HBA DS

BMAMYAITIE7 Ol&, BIBITRI £IIT, TH20DF 4223, 2
AEXFEITHF YV IEEIOZERAT S, FTrY vV EKE3OIL, EESAIER
M3 1 EREMBIEM I 2L EHA D, BREMBIEM 3 1(%, EERAR3 3L, O
DEERAI IDEEHEZZH20D/MNFEE 2 0 c ITIEET HIEAKRI 4 &,
INGFE 20 cDEVAR2 4IZEFDEBIBRATEIEUR IS5 EEHA D,
F1-. BRI I 2&, 20BLEYIZTY) —ICEET HEERK3 6 &,
KIGE20bDEUEAN2 IITEDRIENRATEILZ2 37 LZEHER D,

D=, BRERIEM I 1D 235¢, KBAHMI 20237
ET, TH200 20RO LICEESINIZKBIZTIHENE, COIRE
T. BEENAIERHM 3 1 RIDEIER(A 3 SAEERE S b &, CORENIMEE
AKI3A4EZNLTIA20D/MHE20 clmEIN, 2A20FFDENHO0
\YIZEERY B,

O, UIBIZTE40(CTHIAIZ NS, UIHITE 4013, YIHITEXRK4
2L COUBIIEREKS 2(2THESNENA M43 LEZEHEA DS, DA
TE40(E, AAEE20 alliR > TRHMARA~NBET LS LITE>THE
H20a%btHlTH5IEMNTE, HME20bITIR>TRHNARMBARET S
CEICE>TmEm20b ZYHITHAENTED, GH. COEREREICH
WTIE, MEE20atimE20 b EDYIHIZ—DODUIAITE 4 OITTITS
EIITLTWVBD, NEEAOUHIIERE L, mEAOUAHIIELZEAT-D
DTH>THELLY,

COEHEEDYEIE, HARMUEITHD, CDH. COIHFRME. XE
[CEMEBICKDBILBAMEIN-EDTH>T, EMLALIDFEDZAIC
FERSNTOAHEM BIZAE, @2, PRFREF) 2AVLNE, 22T
. BEASAUIEIE, BIZUEIOZETHY ., YBEITEREMDKETITSDT
. BALEE (RANCE) OUEITHS Z & EHEICT H-HITRAMEAE &
LTz, MEANRICYHEIZITS 2. FTHMORLELERE ZOUHBIET
BRETBHIENTED, ANEITS &, SIREEGCHNEY R, TOF



WO 2010/001706 8 PCT/JP2009/060737

[0037]

[0038]

[0039]

[0040]

[0041]

FTIHEFEENMETT 5, OO, REEUHITIIE, ZRRTEIZER
BREBEAZEMESEEIIENTE, THICKYRFRENALT S,

LA (B0E) & LTE, AVWSHMEICSCTERAREANR (25D
BUEBICEHFEYFEDLATLEL) © (RTRA+HEEREL) PRREAL
FICTIThhb, BERMBIZESIHREANLIL, ERAKERDANLTNS
DA IILRITRANICBELGRS E AN, EEFBERICKY., Ya—ILE%E
HESET, GEUYEREZNRT IEEZSALEEANTETH D, 2K
MANE L, FBHELEZRFESEOHR, BR. BRGREDFRRFIHT
HERBEMBTLILICKY, REABMORREZEZIEHINE (B
H) #70, CORRLEMICHLT, BANWBRLEELETSAETH S,

BE, MHE2 0 c BIDLIEIZDOVWTORRZEKR L TWSA, KifE 2
O b Bl ZERENAIERH 3 1 [CTHHFSENIE, /NMFEE20 c ZYHITE 4 1<
THHIT B2 EMNTE S,

CnoDBEASTIHIIE7 0O TIX, KimE 2 0 b BIIZHEWTIX, 7—ILER
21OFMET7—ILE2 1 c DHMFEFFER c CRILHMEBEXFEDT —ILELTK
SN, IMFE20 cITHEWTIER, 7—ILE 2 20/MEEAIO—FE22b D
BEXRE r b ERILHFEXREO T —ILEBNERE IS,

B10IZ, REMNMDRS ERBENDOEFZRZTI . M1 0ITHEWLT, N
0. 1TNDOHEELUNo. 20@IFHIYRKD/NZHZUEITHY . AlZHIYRDOX
EHREYHIZRLTWVS, COKIITHRAMMUAEIT S LI&>T, RAIC
FERIEANELCDHI ENTMN D,

RICIHEHHEITIE7 1%21T7>T, IwmE20b, 20 c ZHEIT S, —DiF
&, B6ITRT&LIIC. FLRICKYBBIAIERS50TITISVSPHhy b+
T5, T30V HY FEFBREZFBRAMICES>THEITEIZ L TH D, K
BS50F R7ICRT &I, ImEHAEIES 1 &, a—FHFHIEIS 2& %
FExd. COEE. IHEHHEIES 1 (FRE@mLICEZI N, J—FEBHHEIER
52 [XmEMAIES 1ICHLTHEAEI 2 BIZE, 30K 24T &
SICHEM LTS,



WO 2010/001706 9 PCT/JP2009/060737

[0042]

[0043]

[0044]

[0045]

[0046]

T, COEAES0ZAVSRICIEK, R6ICRTEIBFY v IEEDSS
PMERSNHD, FruVEES 5L, BEAIEHM 5 6 LHSAIERME 7L %
BZ 5, SEBIAIERH S 61X, MERAS 8 &, CHDEIERAS SDEIENE A
20DNEE20 allmETHILERS 9L, MNAE20cDEUEN24
[CZEDEMNTRATEIEUR60LEHRKAD, £1-. RBAIEMS 71F, £
DOELEY (2T ) —ICEERT SEIERARE6 1 &, KiFE20bDtEU 212 3
[CZEDEMDVTRATEIEUE62L5HKAD, G, CORBBIEMG 7 &
LTi&, RIS ISR LUE-HBAIEHM 3 2 LE—HBETHDID T, HBHAILHE
MI32FZAVNEIEMNTES,

D=, BHBEHHS6NDELE260E, HBABHS7TOEL237
ET, TH200 20RO LICEESINIZKBIZTIHENE, COIRE
T. ERENAIERH 5 6 RIDEERA S 8 AEEREEBI SN b &, CDEEAIRE
AKS9ENLTCIA20NMEE20 allfmEEh, 2A20FZFDENHO0
\YIZEERY B,

ThHEHE, COFYYIEBESSITE>T, TA20%FDELOEY (S
EEzE DD, BAS0ICK>T, KisE20b &, 7—/LE 2 1 DKIKE
Blo—FE21cEZHEHTEHIIENTES,

BHE. /MEE2 0 c BIOFFHICOVWTORREEE L TLNSA ., KinmE 2
O b BIZERBNERH 5 6 [CTHBHSIENIL, /MFEH20 c %, HIFEBRES50L
E#R7E, WEMEIERE ., I—FFEIEE ZHE A -EAIZT, /MaE20 c
E.TILE220/MEEBI—FEH22b EEFEITEIENTES,

RIZ, NEERAHIIE7 2%21T7-T, H8ICFRT LI, CADNEE2
0 a 2WHIT 5., CDFEL. FLRICKYBBSNI-EBER65TITSUY
Ay b3, ROICRT &LHIC, BAEG6 S5, 4MFHE2 0 allx L THErIK
L7 BHME6 6 #fEZ. ME6 6 DEEANEEHAHIEE 7 L4545, Fi-.
MER 6 6 DKRIGEAIDEIE 6 8 DNEEAHIEAIA, SEEAIZ—FE2 1
a ZWHIT A2 —FLIHIEN 6 8 a &£ 725, MER6 6 D/NMAEEEIDEIES6 9D
NEEFHEES, AEERAD—F 52 2 a #HHEITE53—FHIHIE6 9 a



WO 2010/001706 10 PCT/JP2009/060737

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

LB,

COEHEEDF Yy vV EBIERSICRT Fr v EEI0EFERT L LN
TE5, COEH, BBABMI 1O 2356, HBAHMI 20t
237&T, TH208FDEREICEFE I, EEBAIERH 3 1 BIDEERA
3 3NEEREEEISND L, COEENIMEERI 4ZNM LTI A2 0D/
m20clifmESN, TA20FF0ELEY ICEERT S,

ThHEHE, COFYYIEBEIOITEH>T, TA20%ZDELEY (Z[H]
BREHEDD, THA200DNEE20 aBLUNEARAI—FTE21a, 22
a A6 5 THHIT D, hIT&->T, 2HA20IIXIF HHFHIEE (NI
%) PRTT 5, 4B, BR21T8FT &5, HEERBID—FE2 1 a DIE
HMAEEO1ELELEGA, HIAEI0ELSh, ARERAID—TE22aD
BEMAEZOILLIGE. fIZF20EE N5,

ECAT, B5~ROITRTMIEME, A Ea> Ea—2HIEHIE (
CNC) DIEFICK->TEEHHT S, CNCEE, #HBIEIIROWTIEDHR
HECHRBERELEEFIVEL—FICKYBIETHHMTEZETH S,

HMEMoEOITRIMITIETIE, AR AZEMITEH5IDTH1=H
B1MSEIITRTLSIC, ALDSATH>TH, COMIIIEEREDOM
ITRRICTMITES, £, ARIATH-TH, MHEICTEE2R2 3
C 24AD0BEEINTVAEDTHNE, COLHIEMIKEEZRANT, Y
BAR23, 24IIXFSNKET, HEB20a, RUHE20b, 20
cENBE20abDI—FDT7—IILE21, 22BN IEHKT D LD
[CIITES,

AEADBMZAZAICEINE, HEE20a,. RUHmE20b, 20c &
NEE20atDT7—ILER2 1, 22N EFLMNTERTDESICMIEINT
WBDT, COZH20ZBRICHARALERE, TyPO—F#z5C
EMTEDELEEDIT, BERMLIEINESLKTEHEIENTES,

CDEIIT, TyPA—FEMRDIENTEDLINDT, RBHRUNEHICE
ZHATMNEREN, MZORFMILEZRESIENTES, £, BEER ML



WO 2010/001706 11 PCT/JP2009/060737

[0053]

[0054]

[0055]

[0056]

[0057]

DEINESKTE, GREDREEZBLIZENTESD, CH20DMITIE,
ETOHOMIIRET, TUAN23, 24%FHFLTMWMITHDT, FEIZHD
TLEEERDCHESDT, MEE20a, RUHEA20b, 20 c &5t
FE20atDI—FE21, 22MFoMNERT SMIMNARETH S,
EHIC, WE20b, 20 c&MEE20abER T TMITEHIEMNTE
51=8, TEBEMNAALEL, COLIITMIEINCA%5FEAL-EHZOME
BRFEENRLT B,

FEASOIEIZ T2 (&, BAMUEBFICECERE AN ARAICEY .
FYRFMLEERTED, Tz, BIITTRT LS ITHEET 2 0 a DHFHIE
[CIE, WE 20 bITEERI4ZHLAITEILDTH D, I4HHL, TDH
FE20 aDHHIKRZR 7 ISR LI ICHIAISN-IRE 20 b ZEERmET
52 EICHDE, D, BAMONERENALEL, MIEhdIADF
ERENALT S,

MIFFELT, IV E2—2KEFIE (CNC) DIETITL>THET
HLOTHNIE, ERLE-MIEEZRELTMITELREANH S,

L, READOEFERECDEFHA LA, XFEHATHIEEERECREE
ENBZILLEKEBROERINAETH>T, ALIATHIHEE. RAH5
MR TH-o>TEELL, £, Ea3—F821, 2208FFE, 2FY, 4
FEAD—FE21a, 22 aBLVHEAI—FTE21a, 22 bDHEE
ERFEEICKRETED, Tz, MIOPEIHARELZEICE, v IMT
ZT>TH&W, CIT, Sy 7MIEE, HED—FETH->T, MIXR
METREDRBICBRENESHRYELELIMITH S,

EX LEOFI AAREY

ARCATH-TH, AMIATH->TH, fABRIATH>THLLY,
DIATHIHE. AR AEHZETEIENTED,

S DA

20a SEME

20b KimE

%.I.i



WO 2010/001706 12 PCT/JP2009/060737

20c¢ JNIRE

21 7 —ILER

22 7 —ILER

23, 24 AN
70 BEASU)AEITE
71 i 0 BT 1) 72

72 SMEEHTHITE



WO 2010/001706 13 PCT/JP2009/060737

FERIE]

[FERIE2]
[FE3RIE3]
[FERIE4]
[FE3RIE5]

[FE3RIE6]

[FERIET]

FERODEH
MIREICENENE LV E NP EN-BZACATH- T,
Bt U2 RICZFSNIRET, SER, ROmERENERED D
—FT DT —IILEMNELNIERT AL IITMIEINTHES LRI

ETHMBACA,

FABCATHAC L EZRBETHHERE N ICEHOMZAC 5,

A CATHAA L ERBETHHERENICEHOMZAC 5,

RAECHTHAILERHMET HHERIE 1 ICRBEOBMZRCA,

BIEEEERIE 1 ~ERE4 COWT 1 BICREHOBEZRACAZRAL
=l EERHMET HEE,

EIREDE A RICTEFEIAKRET, NEERIEFICEY 20
DEYICEESE DD, WE, RUOT7—ILEIZE T HimmEal 7 —/LED
ZHEIT HimmEHI T2 & |

MEIREDE A RICTEFEEIALKET, DEdEL0NThn—F
DIFEMN > DEEFNEECL > TEDHDEY [CEIESE DD, SME
. RUOT7—LBICE T H4MEEAID—FHE2HAEIT 50 EEFHEIT
BEEZBAT-CEERBETHIMIACAMIAE.

BAMUIEICTREEZEMIL-%, AIEHABIIREEZITI &%
BMETHFEREGCICEBOMZACAMIAE.



1/6

WO 2010/001706 PCT/JP2009/060737
(1]
<
(]
[N
[N}
—]
\<:
—
—]

20b—"
23]
21




WO 2010/001706

[E2]

[E43]

[E14]

2/6

PCT/JP2009/060737

BEAHI DR L

.— 70

St
=)

— 71

. — 72




3/6

WO 2010/001706 PCT/JP2009/060737
[EZ5]
|
40— 442 | -0
: 42

o0 20a 20b

[E16]

61




4/6

WO 2010/001706 PCT/JP2009/060737

[E&7]

(B8]
31 65
-\ 60 20 ;0
o . 37 -
21
35
ij 23
1, { |
| [ fﬂ 20c 36 32
33 20b 20a
[E9]
- —05
22 291
22b— 21c




5/6

WO 2010/001706 PCT/JP2009/060737
[E10]
FEE D5 DOVE X (mm)
0 0.1 0.2 0.3 0.4 0.5
0
=200 X
=400
g
= 600
BE
ﬁ
-800 A\l
-0 No. 1
-1000 —— No. ?
—— Ti)H|

~1200
[E11]

la Ra 5 Ra 1b




6/6

WO 2010/001706 PCT/JP2009/060737

[E12]

Rbﬁf——ﬁ/\R
Y -

[E13]

10— -




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2009/060737

A. CLASSIFICATION OF SUBJECT MATTER
F16C33/34(2006.01) 1,

F16C19/22(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

F16C19/00-F16C19/56,

Minimum documentation searched (classification system followed by classification symbols)
F16C33/30-F16C33/66,

B23B1/00-B23B25/06

Jitsuyo Shinan Kcho
Kokai Jitsuyo Shinan Koho

1922-1996
1971-200°

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2009
1994-2009

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 8-74858 A (NTN Corp.), 1-7
19 March, 1996 (19.03.96),
Par. Nosgs. [0013] to [001l6]; Figs. 1, 2
& US 5752775 A & DE 19531965 Al
Y JP 5-345264 A (Nippei Toyama Corp.), 1-7
27 December, 1993 (27.12.93),
Par. No. [0035]; Fig. 11
(Family: none)
Y JP 2003-71685 A (Nissan Motor Co., Ltd.), 1-7
12 March, 2003 (12.03.03),
Par. Nos. [0006] to [0009], [0054] to [0073];
Figs. 3 to 6
(Family: none)

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

document defining the general state of the art which is not considered to
be of particular relevance

“E”  earlier application or patent but published on or after the international filing
date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the
priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search
30 June, 2009 (30.06.09)

Date of mailing of the international search report
07 July, 2009 (07.07.09)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (April 2007)




INTERNATIONAL SEARCH REPORT

International application No.

12 January, 2006 (12.01.06),
Par. Nog. [0017] to [0021]
(Family: none)

PCT/JP2009/060737
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 4-159001 A (Yamazaki Mazak Corp.), 6-7
02 June, 1992 (02.06.92),
Page 2, upper right column, line 3 to lower left
column, line 8; Fig. 19
(Family: none)
Y JP 2006-9891 A (NSK Ltd.), 7

Form PCT/ISA/210 (continuation of second sheet) (April 2007)




] SR A EpsHpEEs PCT/JP2009,/060737
A, FEHROBETAHSHEOZE (EERSTFE (1PC) )
Int.Cl. F16C33/34(2006. 01)i, F16C19/22(2006.01)1
B. RA&Ex#TonH
REZIT- e/ NIRERE (EREFFTFSE (1PC) )
Int.Cl. F16C19/00-F16C19/56, F16C33/30-F16C33/66, B23B1/00-B23B25/06

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—200914
HAS[H E A 28 5 AH 1996—200914
HAE B EFE AR AR 1994—200914

FEEHECHENLEETT —F A (F— 2 X=X DA,

A L 72 HRR)

C. BT A LT LA AT
B SCER D R %
) BRSNS RO—IBO BN MEET S & &3, FoMET AEFOER S SRIE D
Y JP 8-74858 A (=X T ¢ = XAt 1996.03.19, By [00 1 | 1-7
3] —[0016]), [IK1], [B42] &US5752775 A & DE 19531965
Al
Y JP 5-345264 A (Bk St HYE Fv<) 1993, 12.27, EB2#% [0 03 5], | 1-7
[K11)] (773IV—7201L)
W CHIOREE IS L ST ST, ST R Ty S U C T AR A B R,

*  BIAERO AT TV —

[A ] BHCBIED S A ST CIE R < . — ARk a2 R4
HD

[E ) EEEHRE AT M E 2387 ch 208, EERHEA
Pglznkani=4o

[L | Bt aRIC R R & 4R T~ A SURR UMt O SCER O R AT
HE L ISR RBER a2/ T 52D AT
AR (B EA9)

O] NBRC X B8R, i, BREICERT 530K

[P EHREHFEHATC, M oEEHO RO & 72 5 HFE

O HOBICAFR Sz

[EIFEHRE B ISR BRI AREN TR TH - T

HIEEFET 50T, FBHOFE X ITER

OIFEDO = DIZEI AT 5H D

X ) #CBEOH D TR ThH - T, UsE RO A THMH
DOFRMTESMER N EZ BB B D

Y | 5 CEEOH D TERTH - T, YaE T & o> 1 L4
FoxERE D, BEHICESTHHATHAMEEEIC
Lo THBMERNEEBZSNDL LD

(& | Fl—F v b7 7 2 U —3Ck

T

FEpRA 252 T L2 H E S RE S O R EH
30. 06. 2009 07. 07. 2009
[E B AR A B O 4 B R UV T FFTEAEE (EROH HHE) 3J ] 3823
AARE®NTT (ISA/JP) wE EE
HWHEES100—-8915 ==
HERMTAAXENE=TH4%3 5 EIEFEES 03-3581—-1101 H#HE 3328

HMAPCT / 1SA/ 210 (F23—)

(200744H)




= SR Ak EpsHpEEs PCT,/JP2009,/060737

C (Bi&) . BEd 2 LR8O b5 3k

B FSCIR D BT %
BF Y — BIASCING RO O AT BT 5 & &3, F o BT A ETo RS RO
Y JP 2003-71685 A (HpE B EhEARA L) 2003.03.12, X% [00 0 | 1-7

6] —[0009]), [0054] —[0073], [IKI3] — [X6]
(77X U—721)

Y JP 4-159001 A (Y~¥xF~F v 7S ) 1992.06.02, F2X— | 6-7
U B 31T PG 81T, B 1 9K (77 I VU—72 L)

Y JP 2006-9891 A (H AHE LERASH) 2006.01.12, BB [001 7] |7
—[0021)] (I VU—7201)

BAPCT / ISA/210 (HE2—Y0k%) (2007HF4H)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

