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(87) Abstract: Provided is an angular ball bearing that reduces the
amount of heat generated, suppresses separation originating from inclu-
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sions even if surface pressure at contact sites becomes high, is low in cost,
and has long life. This angular ball bearing comprises: an inner race that
has an inner raceway groove with a circular-arc-shaped cross-section in
an outer peripheral surface; an outer race that has an outer raceway groove
with a circular-arc-shaped cross-section in an inner peripheral surface;
and a plurality of balls disposed so as to be able to roll between the in-
ner raceway groove and the outer raceway groove. The groove curvature
radius ratio Ri of the inner raceway groove to the ball diameter is 54 —
57%, the groove curvature radius ratio Ro of the outer raceway groove to
the ball diameter is 51 — 58%, and at least the inner race and the outer
race comprise alloy steel that includes 0.85 — 1.15% by mass of carbon,
0.40 — 0.90% by mass of silicon, 0.55— 1.20% by mass of manganese,
1.30-1.90% by mass of chromium, 0.30% by mass or less of molybde-
num, 0.30% by mass or less of nickel, 0.20% by mass or less of copper,
0.025% by mass or less of sulfur, 0.020% by mass or less of phosphorus,
and 15 ppm by mass or less of oxygen, with the remainder being iron and
unavoidable impurities.
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i 52 318 26.9 22.9 22.2 21.9 221 22.6 23.1 24.0 24.8 25.5 26.1 26.7 27.3
i[53 299 230 20.0 19.0 18.8 18.7 18.7 19.2 19.5 20.1 20.4 20.9 214 21.2
E 54 29.0 22.1 18.6 174 17.0 17.0 16.8 171 17.2 17.7 17.9 18.2 18.6 18.9
& |55 27.2 21.5 171 16.4 15.9 15.9 155 15.7 15.7 15.9 16.2 16.4 16.7 17.0
g |56 294 20.2 16.5 15.2 15.1 14.7 14,9 14.4 14.6 14.7 14.8 15.1 15.3 15.5
57 25.9 19.2 15.6 14.7 14.2 14.2 13.6 13.6 13.6 13.8 13.9 14.0 14.3 144
58 24.9 19.2 154 14.0 13.8 13.4 13.0 12.8 13.0 13.0 13.0 13.3 13.4 13.5
58 23.8 18.5 14.7 13.3 13.1 13.1 12.4 12.4 123 12.4 12.5 12.5 127 12.9
60 24.4 177 14.1 13.1 125 12.5 120 11.7 118 11.8 11.8 12.0 12.0 12.1

[0029] (fE#TZRM44)
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[0031]

[0032]
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RS 0 187
FR/MESI: 0. 635
OE%: 13, 0O00Omin-
FIERE: 2, 200N
[3=4]

S B Ro(%)
50.25 |50.5 51 51.5 651.75 |62 53 54 55 56 57 58 59 60
50.25 1718 | 1943
50.5 1471 {1560 | 1753 | 180.7
51 1096 | 1179 | 1244 | 129.7 | 1489 | 156.2 | i50.1
— {915 1038 | 1085 | 112.8 | 1163 | 1289 | 137.3 | 143.2
® |51.35 116.5 | 101.3 | 104.7 | 107.1 | 111.0 | 120.6 | 129.1 | 134.5 | 139.0
4 52 1484 | 1145 | 98.2 | 1016 | 1034 | 1057 | 1148 | 121.5 | 127.2 | 130.7
# |53 136.8 | 107.0 | 91.7 91.6 92.2 933 886 | 1030 | 1072 | 1104 | 112.7
g 54 1306 | 1028 | 86.8 85.3 85.2 85.6 88.7 91.7 94.8 91.3 99.6 | 101.3
@ |9 127.5 | 98.7 82.5 80.3 79.8 19.7 81.5 84.1 86.4 88.3 90.2 91.6 93.0
g |56 123.6 | 956 79.2 76.4 5.7 754 76.3 78.1 79.8 81.4 82.9 84.4 85.6
57 1208 | 933 76.6 73.5 2.5 720 72.7 73.5 74.8 76.4 71.6 78.9 79.9 80.8
58 118.7 | 91§ 74.5 71.0 70.0 69.4 69.0 69.8 71.2 72.1 73.1 74.2 5.3 76.1
59 117.2 | 900 72.7 68.6 67.9 67.1 66.4 66.9 67.9 68.6 69.7 70.6 71.3 723
60 114.1 87.7 10.6 66.9 65.6 65.3 64.2 64.4 65.2 65.7 66.7 67.4 68.2 68.8
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ERT TSI THD,

&3, 40BEEH. NWMBHEFRILR i 1’54 ~57%. AmiE
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MEREA KR TE 2RI EL LAV &I D,

T, ER/BES I, NIWIERBEBICEFNTHEN, MY
X¥2&, BEOERTESE LRI, NBROROEIRSEBEREOFET. B
SYTLNTEENENEQRY, BNEORRELDS, DD, TR ME



WO 2024/075554 1 PCT/JP2023/034605

[0034]

[0035]

[0036]

B3Ik, 0. 39LULTHZIMNENHD, T, ERWESILIF. K
TWEEMERMEICTE L TEFTHSZA, COEMNO. 65LYKRELAS
EEHEMORENZECQYBITTLEV., BANEBEFLIMIERASKRELR
DIREDEELEDT AN Y MPELBZEHEFE LAY, 2DEH, ER/
BWrEmIthiE, 0. 39~0. 65@FTHBZIEMFFELL.,. MEREMEEZE
BLEBEE, ER/WHEASILN0. 55~0. 65&ETHEIARELFH
TEHIENTFFELLWL,

T, AERICIYRBEZMA LD ETZ INEWREIFBE &, oH
SEMEBEBKT 2HMONBICFRET SBIEDRNEMCHRCDRNENOR
BLICHEE LEISADEFRICEDWT, ZOREMBEDIC/NY 754 BHEBE LD
0. COEELEEBORAEICA> TELAEFEHRNMER LT, FEBEIC
EDRKTH 5,

N T SATHEBERIE. ROKRRIERTH D, HSZHMICKILTEDL
Mhzde&, COMIZTEHEEEHRT DMOREBICHETT 2ERIEMRANTHOM
EMBRNEWORDICIEANERT S, ELT, ZOBAERICLE>TED
DRIRFERFIG AN, RIHMOERDTILT A MEFICIEY RLERI
NBZEICE ST, TILTUH A MEBF OGN EERRFEDENIN. 1R
RICTINT YA MEBD BN, BEEAT 54 MABICELT S, KF
BRIE. OGN Y I SABEBELCZEBEIESRIC. MPDEEND &
LT. Si. Mn, Cr, MoZgHELRERNTZEICL>T. EfFAD~T
WTFoHA MIBERELIEZ2EDTH S, BB, AEBRIZ. ZOTILT
vH A MABALZEIEDIEICLY. TIT VYA MEBD TR & BRR
REEFHEIIKLK L, N TS HHBECZEEIE T, MZHMORE
witEE2EDTH 5,

D, RERFETIE. Am2RUA®m3IE. C&20. 85~1. 1
5EE%. Si%0. 40~0. 90EE%. Mn%0. 55~1., 20&
E%. Cr&x1, 30~1. 90EE%. Mo%x 0. 30EERIUT. N i
O, 30EEY%LUT. Cu®s0. 20EHE%LUT. S#0. 025HE%



WO 2024/075554 12 PCT/JP2023/034605

[0037]

[0038]

[0039]

UTF, PZ0. O20EEWLUT. O%Z15&8EppmlAT&L., BE%EF
e ERTLEMAMME LAHICEYBRLTWS, LT, SHPICHMNT 35T
RZRUZODEZEEEZETNETNHEG LAEBBHICOWT, BUTICERAT %,

[C:0. 85~1. 15E2%]

Cld. BEANICL > TEMICERL., BI2BMLEIEZTHRTHDA.
WZERICHBERES ZMRT HH/IIHKINT 5, SEKDFPOCENO. 8
BEERRBTHDE, MEANBOBEIANRE LT, MEFRMECENYIRE
NEGNMETT 2, 22T, C20. 85EERULE, 2FIES, Thbd
MEFEMECENYENERZE L YERENICTDIAIC. HFELLIE. COEE
E%0. 9EHEWLUEETD, —H. COSEEN. 15BER%ZHEA
&, BoNCHTHMENMEC QAYBAETT, HEIEOE T CHRIZESEEDE
TEELb, 22T, COEBEEA1. 1 5EERUTICINA %, BIECHHI
MELIYREIEDIAIC. BELLIF. COZEEZ1. 1 0EEBUTE
5,

[Si:0. 40~0. 90EE%]

Sild, EMICERLTETANERVEEZR LELEREAALIES
RN H 25, HESBRICHELBEIZERTZAICKINT S5, BHD. S
&, ARFAOEZLEMNTH S, NEDERBHBEOREZINZ 2URI’DH
%, BB, Sild. EEEFPOTLT YA MaRELRIE, FERBNTE
MELICELD1N9 754 BMBELLEBEIE T, @MEHRICNEDES
RS RET H2EEZIMA BEIE) . COHMZIREMEAAALERNY
HEOEDLERICES T 2, TOKRE, Ny 751 HEBELOEEICL S
HFHLERURIE. S i EHNO. 4 0BEERRBOHBEICETRICIEELNLG
W, —A. SiDEEENO. 90EEWR%EBA D&, HKRILEMHEBEOES
NERT 24, REMERCSENIEMETT 5, BRREREFAROES %28
FEEICHA, ZELEREIGERCDEMIMHZE2RIC. FELIE S
i DEAEE. 0. TOEEBLUTICHA S,

[Mn:0. 556~1. 208E%]



WO 2024/075554 13 PCT/JP2023/034605

[0040]

Mnid, EfICEAL THRIANVEZEDLEIEI2URIH 24, HZHS
WKW BIREIZERRTZ2HBICHNT S, HD. Mnt, ERLES | OFE
ERRRIC. ARBOEELRENTH D, NEVERBRIBEORE %R 550
BB, B, Mny, EMEEFPOTILToH A MEaRELI G, FEE
BNEYMRELICELCZ/1N\Y 754 BEBE L BEI T, #ZHRBINE
MBS RFEARETZELINA. COHSEAERAAALELSYEZTO
EHERICES T 2, BIL. Mnid, BUBROKEA —XTF1 MaER
LZLT2MRDH D, BREBA—XATF1 M, BB SHWEBETH Y
. IR L AAREERBEABEAIMA T, BORRN S, RIEHZIMAEHMA
AREGENYBHZOERERICES T 5, COKRLYRIE. MnDEFENO
. BEEERRBOFZEICIE. +oICIEELSIAV, —A. MnDEBEN
1. 20EE%%*B212%&. BEBEBOEHERN LR L T, BBEHEY
EETIE2, X, @#ZBREERTI2MPOREL - 774 MM, &N
YERSOMERICHE>TO LT D0, HBICHE ST, EHEIFE ZFED
fisk 9%, DR MNODEEEEZS TEIETHEBEL—RXTFH1 FOEN
BEICARD &, RIGCHZEHROMRR T EOREEMETT 5, £I T,
COEHZEHAEEHNT 2MHPOMnDE%S, 0. 55~1. 20EE%0DE
B&d 5, W, REERVFBFMZALIEZRIC, FELIE Mnd
EHBE%0. 80~1, 20BE%ET 3%,

[Cr:1. 30~1. Q0EE%]

Crig., EHOTITUH A MRICERT 20 &, BIRIERIEMFICER
TEHDEICDEIND, BEHMOTILTUH A MRIZERLAEC rid. BEA
hMZzELEIET BHENRARADES ZHERT20RIHS, X. Cr i
AR LAES | RCERLEMn DBE ERKRIC. AEBOEERENTH
. NEDERBEIMORELNZID2MRIH S, 815, Cri. EitbiR
ROTINTYHA NERERSE, FEBNEYEDICECZNSTS/4H
ERELABEIE T, $iISHRIICNEMERBAEIRET2ELIZ.
CDEFEREBHFAALGIYEBHZOERERICES T 5. JOFLUMRE



WO 2024/075554 14 PCT/JP2023/034605

[0041]

[0042]

ik, CrOEFEENT. I0EEPRBDIFEICIE. TRICEEFELNAW,
—7A. CrOEFEN1. 90EERZHBA% &, HRLBEHEBEOEIN L
59254 REERCSEMIMEIMETT 5, 22T, AIRHAZHRBEER
TEHMHPDOC rDESE, 1. 30~1, Q0BEERD&EHE T 5, H. hedl
HERCSENMIMZLYREIEZHRIC. HFELLE. CrozgE% 1.
70EEWRUTET S,

[Mo : 0. 30BE%LTF]

Mold, EMfICERL T, BEANMERPREEIRE LBCEREER LI E
. BEHEAREOE I ZHERTI2URIH S, X. Mo%, gidkL7/S i,
MnRULERLAEC r DBEEERRIC. AFKBOEELBNTH D, NEY
ERIFBORELIA DRI H 5,

BB, Mo, BB OTILTUH S MaREALIE. BICYMRNEY
PR NEMRALICEC /39 754 BHBE L ZEEI T, #%E
mICNEMERBIMEIRET 2 2MA. COMZEMREEAAALED
YIS OERERICEST 5, BL. MoDEBENO0. I0EBEERZEA
&, MoD—E1BEVWRIEMERK L. MEIMZETIES, X, Sifi4
TLRTCHZA. ILHESHREZ2CENYEHZTOREIR NG T2 RE
ERB, FZT. MoDEEFE%®O. 30BEWUTELE, FFELLIEL
MoDEEE%0. 15EBEWRUTET 2, . MoDZEED TIRIEI.
SEIZ MNOEISEETEN, 0. O1TEERULEETIENFZLL,

[Ni:O0. 30EE%LT]

Niild, BEANEZELEIEIMRES—RATFHA PEaRELIE DR
REEZFDOITHRTHY., BIC, ZEICHTNT S80I, ELET S, HEL. &
MR TH25. ALHTERESCENYHZTOREIZNEEL T
BR&ERZ, 22T NiICEALTIE. BBHICIZRNEY. TO2EES
O. 30BEEWUTELE, BELLIFE. NiDEEE%20. 1 8EE%U
TET B, HW. Ni OSBEEOTREIR. HEIX MOEDSHET 2D,
O. OTEERULEETEZENTFE L,



WO 2024/075554 15 PCT/JP2023/034605

[0043]

[0044]

[0045]

[0046]

[Cu:0., 20BE%LUT]

Culd, MEANMZALIEZHMRE, NRABEZALIEIZHREN
H3, BHL. CUDEBENE L2 L AEBEENMETT S5, £IZT. C
uliCBI L TIE. BIBRICIZAMET. TOEEFE%20. 20EENUTEL
eo BL. CUullEAL T, BMNT2FICLZ2FREHZDT, FHELLIF
0. O1TEE%ULRMT 3,

[S:0. O25EBE2%LUT]

SiE. MnSEEEHL. NEMNE LTHERT 24, HRICEZITNESER
DIRWERW, BL. SEREARICZLEETSITRTHY., SO2HEE%
BIICPRKHMA LD ET2E, MBBREZEDIROEELBRORM (S
) DEEMNMET L., MM OEEIR M ERT A, TEFLKABATS
EN#LL<ARB, —FH, SEO0. 025 BEYREEATEH. HOTEDE
EERVERNIBAEEZBEICTZ2E T, HTHMICVEE INDMAMLZHE
R®CTX2, £ZT. SOSEEDLIRERO. 0258E%E L,

[P:0. O20EBE%LUT]

Pl&, BRAFICHEFTL T, AABECRIESHMELZRETIEL0T, 4
BWIEERW, BL. PEEARICZKHEETZRTHY., POEEELZR
WICDRKIA &> ET 2, AMOBEIX N ERT S, — A, PO
. O20EEWREEZATYH, MOTEOZEERVRNIELEZBEWICT
2ET. MZMRICKLBEINIMALZEERTE S, £IT. POEEE
DELREEO. 020BE%E LT,

[O: 15EEppmlT]

Ol&, SHHRTA | 20 3FEDBRILMRNEMETXT 5. BILWRNEY
. BB RBEoRERERY . mAYRNERICAZILBREERIETOT
. ONEBEERVAHVERWL, BL. OIKEBALTH., EFE4BIHKICPAL
THEMMMAR M LERTZDICHLT, O 15EEp pmEEEATH
. MMOTROSEERUVBWLEFEZENICTSE T, BZWRICHLEBES
NAMALEHIRETCES, TIT. ONESEEDLREA15EEBppmeE



WO 2024/075554 16 PCT/JP2023/034605

[0047]

[0048]

[0049]

L7,

IHIC, F4lE, MRAESLOWMEREICEBN LR ULHRTH-TDH
LWA, SisN, (BEER) . SiC (RibHER) £IFA 1,05 (Bt
TIVZIZOL) EOESIVIZADNLBEBRINTHELWL, FHIZ, 7397
ABDEAIF. FERICLERT YV IRAFTVEH, BLEBEEDOAENSS R
Y, PEEORMEFEBMICREETDRADNKREZLLAY, NEYEFEED
ELRTWV, ZDH. E5IvIARBOE4ZBVIEIEE. AEREED
EOIC. ERUAEABERTAROMBICL > TRAKELEO ShAETYF¥a
SEMZIE L YNRNICERT 2, T, B3I v I RBOELIE. —HEH

 BIRICIHERTREETH D0, REDEZFEABLAEBETHELAICE

DREEZITICCL, RREZEETIVREET 2,

UIESRBL2L DI, AEBEMEOT v F15FHMZIE,. ERICNT 2R
MEEE 2 a DBHEERIL (Ri) H’54~57%. ERICHT 2w
BE3 aDEHEEZEL (Ro) N5 1~58%THdEEHIT. Pl
HtR@2 RUCA®3 L. §E&MFPDC%0. 85~1. 158E%. Si%
0. 40~0. 90BE%. Mn%.0, 55~1, 20E=%. Cr%1,
30~1, 90EBE%. Mo%0. 30EBE%UT. Ni&#O0. 30E=%
UT, Cuix0. 20BE%UT. S#0. 025EB=%LUT. P=0. O
20EEB%UT. O%15EEBp pmUTE L, BEAF e & REBHTH
MeEd s,

IhICEY, NREBHEFRIER i 2RXETBHIET, RAELEET
TDHEHIC KDYIL, BEGREHERE OEBTOEELI T Lo LIFE
TH, PR ELAMRUVRMOERMHDS i, Mn, Cr, Mo ZEIE
ERMULTERTSZIET, AR MNERZIA DD, FEBNEMAILIC/N
IS4 BEBEERE LB TEEICL>T. MZTBROEH Y FEN
FwamLEIE, MAMDOELEZERTE S,

Fh. REMELZREL T, RERERE (A7 X7 —1k) ¥&
EER (BRXBOHEZHRL. HELEETRETSZCO2HR) 25



WO 2024/075554 17 PCT/JP2023/034605

ZENTED,
[0050] 7, AFEBIX LR UARBEEICRESINZEDTHL, BEEM. &K
RAGAENARETH 2,

BIZIE, AFEBOT7Fa2>5>FMEOFEANIE. ML T7HETH-
THLEWL, T —RBEETH>TH L\,

[0051] /s, AEREIE. 2022F 10807 BHHEBEOBARFLEBE (FFER20
22—-162747) ICEDKHOTHY. TORNBIRAEROFICSRE
LTERAIN S,
= D5RA

[0052] 1 7Y¥aSE&HS
2 WiR
2a HNRHEE
3 A
3a HmEEE
4 E
5 (REr:



WO 2024/075554 18 PCT/JP2023/034605

[55KIA1]

[553K1R2]

[553KIR3]

[55K1R4]

55 3KIR5]

&a R D&
AREICHEMRIRONRIEEEZE T 2N s,
WREEICEEMAR DA SREEEEE T 24,
RIECNERENLEE S RIS A MEEE S ORBICEREIBEICERIT O hE

BOEE, 2BA2T7VF15FEWMITTHo T,

ERICH T DRIECHNMELEBOBHMELEL (Ri) i’54~57
%. FIEERICNT 2RI AMEMEBDEMEYZEL (Ro) A5 1
~58%THdEEBIC,

Hir< & HRIERBMRURIRAMRIZ. &E&MADCEO0. 85~1

1588%, Si%0. 40~0, 90EE%. Mn%0. 55~
1. 208E%. Cr%&1. 30~1, 90EE%. Mo% 0., 30
BE%LUT. Niz0. 30BE%UT. Cuz0. 20EE%UT
. S%50. 025EE2%LTF. P20, O208E%LT. 0515
BEppmlUT&L, BEEF e E RALBMAHYE T 5.
LEERHMETET X 2T EEMZ,

AR EOMENESI VI THS, BXREBEIVILEEHDOTF157F
B,

FR/MESILA0. 39~0. 65ETHD, FHREICEH
D7 V¥15EHE,

BIEEER WEsIA0,. 55~0,. 65EFTHD. BRIEIIC
REOT V¥ 15 EHE,

dmn2 8 0AUTOIEMmERICAVNON, FTEMIEINS
PUFISFEHMETHD, BHKRKET~40VWTIAD1IFICEEDOT v
F15FWZ,



1/8

WO 2024/075554 PCT/JP2023/034605

[E41]

—_



2/8

WO 2024/075554 PCT/JP2023/034605

[242]




3/8

WO 2024/075554 PCT/JP2023/034605

[E43]

D1

/
//
- U —
e



4/8

WO 2024/075554 PCT/JP2023/034605

[244]

L-2a




5/8

WO 2024/075554 PCT/JP2023/034605

[E5]

90

SN
o

A

40

OO -G - —— - -
£

TAEVREBE W)

|

.
’
S,
B "
.
7 4
i e
(4
&/
i
i
/] i
~d
I
Y I

30

A

20

10

50 51 52 53 54 55 56 57 58 59 60
Ri(%)
[E26]

) A5 -
90 — —

|
}LRi:50.25 ‘
—-PRi=50.50
(//" | Sri=s1.00!
;

" .
Pl _0Ri=51.50
' J/‘P !

80

10

60

50

40

TAEVREE W)

Fas

30

20

10

0

50 51 52 53 54 55 56 57 58 59 60
Ro(%)



WO 2024/075554

[E47]

(28]

TAEVHEE (W)

a

Pas

T
A

FtAE

90

80

70

60

90

40

30

20

10

0

90

80

70

60

90

40

30

20

10

0

6/8

PCT/JP2023/034605

Ve
N
L

{Ro=50.25

0O Ro=505
: R3:51 00
< Ro=60

00 51 52 53 954 55 9% 57 58 39 60

Ri(%)
- A FEH |
o ;
- l Ri=50.25
. | C
S ) S : & Ri=50.50
vl ,_--‘O""k}
i Oli% % &b o R=51.00
QT T A A B RiS51.50
| E-:;t
T Ri=60

5 51 52 53 54 55 56 57 58 59 60
Ro(%)



7/8

PCT/JP2023/034605

WO 2024/075554

[E49]

50.25

=50.50

Ro;5100
Ro=60

-ORo

—_—

60

(]
Lo

(=) Q (=]
<r o o™

M) Blg$ 7 AYLES

o o
—_

57 58 59 60

94 55 56

92 53

50 51

Ri (%)

[E10]

r '
—0O-CO OO ._ LIS
i BRI

| \ :
R T @y ||.Q||A_w~o ||O-mwo_o=3 |||||||||
/ \ 1
e
/a\

\ N s I
<@, O

/ v ___“_m._

OG-0

AFHH

L
O
-0
3

IR

/)/
o

-

—

-

o
@,

=4

A

of(orMe@®

ey

93(02€0;0¢(),

o (] (=) (=) o o (o]
[{=] Lo < —

[a2] ™

M) Bz$7AYES

98 59 60

92 53 54 55 56 57

51

50

Ro (%)



WO 2024/075554

[E11]

TAEVREE W)

Fas

[E412]

TRAEVREE (W)

Pas

8/8

PCT/JP2023/034605

200
9
180 |
‘8\‘\ [ $%Eﬂ |
160 |3 a >
‘\‘\ C : :
140 %3\\3)\)\0\( E
120 %\\: : : )\()\{k-\()\(
100 o k
80 be ‘
60 i i
40 | |
20 | |
0 ! !
50 51 52 53 54 55 56 57 58 59 60
Ri (%)

B AFH .
20— Vil 5
180 [ { C_,,—'J>Ri:50.50 |
160 | — i O RI=51.00—

8l & Ri=51.50]
140 |3 S —Ri=51.75!

! o o” Ri=52
120 |R < —

G
100 |R= — o= =0
L rEeEes
60 : e T NI T
40 |
20 i
0 I

50 51 52 53 54 55 56 57 58 59 60

Ro (%)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2023/034605

A. CLASSIFICATION OF SUBJECT MATTER

F16C 33/58(2006.01)i; F16C 19/16(2006.01)i; F16C 33/62(2006.01)i
FI: F16C33/58; F16C33/62; F16C19/16

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

F16C33/58; F16C19/16; F16C33/62

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

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2023
Registered utility model specifications of Japan 1996-2023
Published registered utility model applications of Japan 1994-2023

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 2004-124953 A (NSK LTD) 22 April 2004 (2004-04-22) 1-5
claims, paragraphs [0025]-[0039], [0044]-[0047], fig. 1-6

Y JP 2014-122378 A (NSK LTD) 03 July 2014 (2014-07-03) 1-5
paragraphs [0011]-[0029], [0041]-[0043]

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X> document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1,» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“p»  document published prior to the international filing date but later than ~ « & document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
01 December 2023 12 December 2023
Name and mailing address of the [SA/JP Authorized officer

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/JP2023/034605
Patent document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) Y (day/month/year)
Ip 2004-124953 A 22 April 2004 (Family: none)
Ip 2014-122378 A 03 July 2014 (Family: none)

Form PCT/ISA/210 (patent family annex) (January 2015)



[EI R &

] B B
PCT/JP2023/034605

A. HERORTLI0FONE (BRFEHFIH (1PC) )

FI: F16033/58; F16033/62; F16€19/16

F160 33/58(2006.01)1; F16C 19/16(2006.01)1; F16C 33/62(2006.01)1

B. HEZIT > 7208

HE 2T o R NRER (ERRNAF2HE (1PC) )
F16033/58; F16C19/16; F16033/62

BNRERUADBER CRHEZ T o722 BIZEENDED

HAREEMAFEQAR 1922-1996
HAEAREAFEARR 1971-2023
HAREEH =R AHR 1996-2023
HAE S AR AH 1994-2023

EBRAECHHLUAZEFT—EZN—Z (F—XRX—Z2DLH,

gm%%%%

HICHEM L 72 HFE

C. BE Y & L3805 01D 3k

5] XCHERD . . e . - _ fET 2
Y JP 2004-124953 A (AAE THRSE) 22.04.2004 (2004 - 04 - 22) 1-5
WrarsskO®FE, BB 0025—-0039, 0044—-0047, M1-6
Y JP 2014-122378 A (HARE THASEE) 03.07.2014 (2014 - 07 - 03) 1-5
E¥%0011—-0029, 0041—-0043

FAMTRERENE=TH4&E3 =5

[ oo s ic & scnisi s htn g V] 55y b7 7 30— 2 5lik% 20,
x BIAXEONT T — L LSBT (1 A S e LRT o T LY B8
N ORICEEO» D CET IR <. —BRIE K TS O %ggggfif< FEHIO IR S E R OERD /- i1 Al
B EBHI 0 T D D0 ERREEEC HEBHD5 ST o MESROA RO
L BRI T S T oo T USEFERRCEEX 5D
IR A % M 2 2D A S o X (REE v BICEEO» S XHTH T, é&iﬁt%®1thim
) Lo, GEEIZY S>THRATHHMATEIC &> TESED A
o7 DA X 2EUR. HA. BREICS R 2 WEEZBNDED
“p EERHEEAITC. POEBEEOIEOREB L A2 HEOHD @ R—AFY P77 IV -XE
BT AE XN Xk
G52 T UH [ R A 0 2 0D 75 3% H
01.12.2023 12.12.2023
LB U HTHE HERDH DB (NHFTFEEE)
H AE &52r 7 (1SA/JP)
T100-8915 i i 3J 9627
H A=

ERhir s 03-3581-1101 kR 3328

FE= PCT/ISA/210 (BB2~<—Y) (20154 1H)




ESl T EBRHEES
N7V 77 3) =T SR

PCT/JP2023/034605
ClERE N ~#EH NFY b7 72U =30 ~#&EH
JP 2004-124953 A 22.04.2004 (7y3V—mly)
JP 2014-122378 A 03.07.2014 (Z73)—=2L)

FER PCT/ISA/210 (OS5 b7 7 3 ) —HIBHD (201581 H)



	Page 1 - front-page
	Page 2 - front-page
	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 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report

