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(57) Abstract: A rolling bearing (A) for use in an extremely low-temperature environment rotatably holds a plurality of rolling ele-
ments (4) between an inner ring (1) and an outer ring (2) such that separator-type holder pieces (3) made from a fluorine-based resin
material are interposed between the adjacent rolling elements (4), wherein: the holder pieces (3) are each provided with lin-
ear-shaped protruding portions (3a) protruding by such a height as to make contact with an inner ring raceway surface (1a); a plural -
ity of segments each formed by integrally connecting at least one of the holder pieces (3) through side plate pieces (5) are provided,
the plurality of segments are locked by a ring spring (6) the diameter of which is elastically expanded; and the protruding portions
(3a) are brought into pressure-contact with the inner ring raceway surface (1a) by elastic force due to contraction of the diameter of
the ring spring (6).

(57 B#:
HREA]



WO 2017/0781:51 A1 IWANT 00PN 000 A

THE%E
7

&
acy

HE(3) O1UEERRE (5) TEEL

+
2

PAE 3
| hs > Tl
IOE AR =

~—

-
~—

NHESETEARDERA

mEINEYTER (6) THR

NExEEm (1 a) |
(3a) #WNEHLEE (1 a) |

~—
~—

(3) 1

N (1) 58 (2) DI

gk (4) OFI
ZEMRI



WO 2017/078151 1 PCT/JP2016/082834

[0001]

[0002]

[0003]

[0004]

[0005]

Bl # =
FKADOEM : MERRIEAENY #3Z
v o B
CDFERFIE, BMIERAARQEDBERIREBORIEHRZ%ET HH T~
— YV RRYTEOHHEED L S IS, BERTFTHVLONZBERRIFERE
YERZICET 2 EDTH B,

B R

— I, BRORIETHWONZ I YETIE, Nigs AMmOE ICEEA
AOEEEEICHEFL. BERSICLIBEEBIBRETH DN HlAE—1
OOCUTEAIE—200CUTOL D ABEBOBIEHARENEET R
BR, IhHZRYRSRIETTRVWONZEGNYEZICIE,. BEOEEH
FILLDREFBEZHFTEARY, T BERRIERGNYEHZICIE, BB
mOIEERICH D BECPTHAMDE TN RIYPTWVWI L HY ., %
D& DR LWMEREHICTHA 2BFUENBETH B,

RAIC, BEBDORIEHZDRKRFTH BHRIERAHZX (LNG) &, A
SUEERDEL, BETFTIE—161. 5C (§—162TC) UFTHIF
NISRE LWt TH S, LNGOMICEH, FIZIEAE, BE, FTER
HRBEITHRIEINFREBTIHRAINSZHEARE LT, BR. AN TLR
ENH B,

CDEDBBIEH R ZBEETRAEDKEBZHI L TBELEYRELEL
Y9I BIEEICE,. BMERTTOERRY TE2RVLIMENHY., ZTOLIA
RYTOBRKLE L THTIY—Y REORY AL TWDS,

COERXDRY &, E—FE2ECRY TEBOLEEZHRIEHARPITEE
LTHAWSDT, AMEASHOBHT 2DDA DAL —ILEREE
HY, [ULHROEEICEZ2O0RDDRVEATHEENEDTH S,

LOLARDS, COLIRYTI—I RBORY TE,. E—VRELERE
ICRIEARICHNZ2RETHVWLONDZDT, E—Y#MAEETR/T 2ENY



WO 2017/078151 2 PCT/JP2016/082834

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

EZICDOWTHBEBR T THEEICZLWLNGTEEIhAA S, REAIC
D> THRELTRIFAOEIRETH D I EARDLND,

T, BEBREOMOHIE LTIE., LELAREARDERET 2RIEE
MY TR, ROV OSZELENKBEUL ELOSEEDOFEERY. IH
ICEENA-FHZEETH, BIEEEIR-50~—27 0CREICARZZEND
EDEDBATIHRECPFEMTHVONZBERRIERGA,YEHZICEH
BRAFFEDRDEN B,

CD&EDBBEEBRIEFTHVWONIEGNYEIZOAMRME LT, Amd
FURBATILT VYA NRAT VL AMTERI N, M O&EEEN S I
v THBIN. RERE 7 yRBETEXRIN OIS TWS (F
ARk 1) o

Fle. WEENR, GEGS L CRRSBESKREMCBEMTHAL. D
L CH#ilE% NERE 7 S A BROEEE IR L TIREFRL 5 B /<Eh Y #H32
NHILhTWS (FEefarxXm 2. B1) .

FoATHAMT SRR

RFEIF SCHR

HEEETER] B2 014—-2094 025K
k2 EFRARE2013 /70427655
RIPOHE

FALFBERL LD & 2RE

LA L. HEEFSCRR 1 IR I N2 & 5 AREROBERRIEREGN Y #ZIL
 BERIRIE T CERERRS # GEECAAMOBEEICTEDICHIET S
ZEDBB TR, 7y RZEIBEORERL SRENICTELLEDRBK
PDEFEARICEKR T ZEITREETH > -,

e, RESHINSUERICEFREBFINMMHEINDIEES < T5LDIC.
BB CRESREOEMARE LT THET 2 ENFEINDIN. ZDE
ALRRE TIHHBSICBNABEERIEAGAYEHZ I/ ONTUVWRN >



WO 2017/078151 3 PCT/JP2016/082834

[0012]

[0013]

[0014]

[0015]

[0016]

T, B 2ICRBEIND L DI, RRMEINLL DR, AmE
FEEAROEEMKRIIC. Y1VYEV RS H—KRY (DLC) D&LHA
BWEORREMKT D&, ChoNEMT I2EFMEZERIESTRENS
KARY, BEMICZULWLNGIRE > THBINZBEOFEREHETIE. I
DREDOEBNS ZHEEICHKT 2 & ITRE#ICA S,

FIT. CORPOFEIF, LELEEAERZERL T BREENRD %
BB PHAMOEEIICTDICHETE2EHEMSYET &S L. HITRIERA
AREORIELAZFRTHAVWLNZBERRIEREGNYEZICOWT, OEiK
RBTHEERDE=RDICHERmICHIGTE. REBOFEBICTH A THEREMSE
BITEBEOET LAVWHRAKICENZEDETEIETH D,

AR ERT BIODFE

FEEDBELBIRT 2/2HIC. TORBICSWTIEZ. Nimes AmOREIC,
7y RBIBREMD LR —SBORKEEFEHY & BBAFRRLTO
BICNEIECEHFREZLEGERICRE T 2ENYEZICE W T, RIRE
BRICHMEEERICAED > TEBATRASIICRHT 2REBARIT D & HIC
. BIECRFESAICHEMENICIEINLY Y JIERENRE EIRE —BIE T
BIEL., 2OV Y TIERORERT ZEMENICL Y RIELRER & PERENE 0
EEMIETCERTLIEEZHFHET2BREERRIERGSAVEHSE LEDTH
%,

FERELAELDICENRINS CORBOBEERRIERGENYEHTIE. BYUS
SEEMARI T ORICNET 2 /8L — Y BORFB/HIC. BENICHEEIL
FIRREDY) V JIdRP N E iR e — NI T TREINTWSEDT, YT
EROHERT Z2BRMUENICL > TRIGSRRISRMEERICEILL. I 5ICHER
BEEICEN > TEMAIBELARIICRET 27 v RBERRMN 54 5 3RE
D NERELEE ICINEET 5,

CORETEAY BTN OERT 2 &, NRBFEEICH L TEET 2&EE1F
EHICRENT 2RISR, TORME) U TEROBERTHNICL>TH
MELEEICEMNICEYMIT DT, 7y REEMEBO TRIE L < NREE



WO 2017/078151 4 PCT/JP2016/082834

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

HICHE L., BBMEZRET 2,

TDOH, HEMHICZLWLNGICE > THEINZIEEOFEREHTE
ZOFEPOBERIREREGAYEZIE, HERYEZRDICHERICHIETE
. REBEOFERICIHA TREFREES S EBEOET LAaVWHAKEICENE
LD EMRD,

e, LR LARES. SMT2AmIEEmOREAMICE> TEVS 11U
FOBEHOREBTHD I EICLY., TD&D AR EHER & OEEERR
EHIR L. BREAEMERTTHRL 7y ZBlsEEmICHBT S &
HEREICT B,

TEERAKROIERMRERF/ S EERE LT, LEFRFSERICHTSY v JIEN
DOFRIED, RFEFFHFO2LULEZEHZELALARAFZN L. 2UEORERFIC
W2 TIERDFRLETHIBERERBTDEHTES,

COIIICERORERFZFEEOTER/BLLARREZNLT) Y JIEHR
ICRIET B EICE Y, AIRF CERBINZEBROFRESREOEEHIRE L
. BIZOOEREE LI UYREIRZIENTE S,

T, CORPOBEBRERGNYEHSZIE. YILTVTFANRATUL
AMELEERETEMA, 502 Nims Amdt. BEET TTERLDE
YEWEREMTHY., FRFOERIECYEHEVEDOTHY., BIFROIENREE
BNEYRET S,

F. REwE NMOOERICERZEM T 2&EEE. RYFT N5 7).040
IFLYMBELPTVWES IV IRETHZME, BERICH > THRRFSRD
LEHGBMETRETSRYT NS 7ILA0IFLUNBEETTHELEL
TENEREBMAREL. NRsAMISEEIRICERT 2EIC. &R
PNERERINTERIINFEI I, BRICLELTOERT %,

IHICHMS LN ROBEREICIE. MERMEEHICEHEICEEN, 7
v REEOEBEOEEORVWE Yy A—XEE (Hv) 1000~4000
DIAVEY RZAVA—RVEFHRET HHEREERITBERRIER
ENVEIZ ST EATFE LV,



WO 2017/078151 5 PCT/JP2016/082834

[0023]

[0024]

[0025]

[0026]

[0027]

Z0H, BANYEIZERABERT 2 & XICHHERD L CGEEFDOE
FEMMBHTLRLLRBY, FICLNGICE > THEINIDAFNINE & WD
BERRIET CORAMEGBARNRBERICHA 2 & D ICQY, MEFREMYE
BLTEHBENMETETHMAMICBN BERRERGNYEHSZ SRS,

Fro. LEEBERRIERGNYEZIE, MIEAXBRY TOENYEHFZIC
BHETES, MEARARY TTHAIRERAARBY Iv—Y KRRV TIE
 BFICCORBOGENYHZORANFAMEEZ SO EREITH S,
FEA DR

COFEPOBERIRERESGAYEZIE, RESFICHBIERICAED) > T
Y BREAERT. REBFAOREE Y ¥ JIXROBMENIC & Y RWERENE
EICIMEFEMIE/OT, 7y HRBEIBO THREL  NRESERICEE L
THBMHZRETZLDICAY., BLEES L CEEFROERIMED THAW
EDERY, FICLNGEDRIEARICL > THEINDDAIANI N ZIBE
BRERETPFHRIED & S WBERRETTHREBEAOFERICT A TREEHN
ICTREREES LS CTEBMEMETE T, CERRRBORE L B RRIEREGL
YEHSZICAR BRI mH B,

[ 1 oD i &R 7 B A

[ ]EEREDRERTMZTOMME DM L TR RHER

[E2] =R EOREFTHZOERN

[R3] 2 MIII-IIIfRMrE R

[RA]EFEMEBOFERIREERIBT 2MIERAARAAY I —Y RRY TOH
BE AR
FPFZERT 57O DR

CDFEFDEBPEZ LU TICHRMEEICEDWTEHRRAT 2,

B1~3Ind &0, ERBEIE. Rg1 &Am20OEIC. 7 v =R
REMDORD AL —SBEORFEFIEHYSOIEEEF (F—) 40
BICNEIETEBOGEF4 Z0GmEEICRET 2EBNMYEHZTTHY . K
FEER SICAMENET 1 a il > THEMIERE I ICRET 2REF DR

Lk
R

NS



WO 2017/078151 6 PCT/JP2016/082834

[0028]

[0029]

[0030]

[0031]

[0032]

I3 akikiy, RIEBFASOILULEAIRES TERL—FbELALET XY
hS (B2) #8EERIT. COEBDEI AV S EBENICIEEINELY
VIIER6 TRIETBEIC, U JIE06 2MEH 1 & [OEEOEiRs — B S
HEEDICHNERO L. V2 JIER6DHERT 2EMENICL>TREBI a %
NEREVERE 1 a ICNEEMIEABERRERGSYEMZAE LELEDTH
%,

BIEE LB RO AEICT H720I1E. ) 2 T8 6 OfERT 2 #MEN
N, HAYICHETHLLDIC. REFSROEIT AV FSPRESRA 3D
CEEZHAY ICHEFEICL., FEARES ORBERICHABRRICAERSDF
DIFERDS c ZLH EIFT2FEDONINERD Z EMFF L,

EREMEORK 1 SLVR®21E. TILTVHA MNRRAF VL REELIE
SRETEHNSAY, ThHIEBEETH > THERMEICHENLEMTH
%, REFBRHFIOMER., RIVF IS I7NMAQIFLVEERDETET Y
AHIERFEMTHY., GEIAL OMEIE. 7 v ZREOBELEOBN LS
SYIRATHDIENMFELL,

FRLULAILT VYA RRRAT VL ZEOBIE LTI, SUS403, S
US420, SUS440CHRENEBIFOLND, /. BEETEMELT
iE. KESMRHAA | S | HBOEEEMMSE O, HATHERIEDOSKHA4
ENEIFON B,

Wi 1 L TAM2 DEMOREMR. DA EHIPER (FLRGEETE
HMIND) IKIE. EvH—EE (Hv) 1000~4000EEDY A
VYEVRSA VARV EERETIEEREEZ., EMIIH L. RA~NBIT
TEBHNFLZREEGHNICEEZS0O5LDIC. FEAIBENLTERITA I &I
£oT. JYTHEHEZSOERFEETEIEETES,

BIEE L&k D ICEREIE4 L. E5 I v I RBTHBZ &N TFELL. 5
TV VRADOEEE LT, FICREINE &K, EbTrM4F%. YL
=T7%. RIETAFR, PIVIFTROEROES IV I REAMT &N
TEBN, BIZAEBLETMFRR2tET Iy I ABOHGHRIE. FICEE THE



WO 2017/078151 7 PCT/JP2016/082834

[0033]

[0034]

[0035]

[0036]

[0037]

FHEICBNTWSERTIEE LWL,

COFEBICAVWE AL —SBORFER3IE. RUTIST7.030TF
LY (PTFE) 2XEMHET 27 vHRBEERM (BIAIENTNHE : x7
') —FL3700%) Mo 5E0HRAT 3, JOLDA7 v RBERRMIZ.
BERTHEBFORAICEKRBEEMEZBEIE. RENMDRE L LEGKHE
BERET 5,

AL -5 BORERF 3 IF. BEHLEAOEMABEIKR. Iabs—iFma
)Y TIROGRERAFZRAFTEICHEIL. TORBIOEERY &5 ek 4
BETOBIKNETIAERELTHEY., Whpdt/L—4BEHINDIF
REASEZDARKDARB—RT2EDTH %,

ZL T, RISBAR3OARANCIE. NBMBEE 1 a LA > THEAATEER
BIICRET SIBEFOREEI ad’, A1 OFEE 1 alc@mD > TEILK
ICRE L. REFFFSOAABICA> TEVS 2FOMEF DRI a &R
MEERE 1 a ICEMAIRASIICRIT TV, BEFORE3 ald. BRL
2FUAICT1FITERL., F3FULERITEIEETES,

TN —SBORFERSIE. TREFRBILLTEIT T ZnicY I
NEEZEEICHRLETEIEETESLD. IR LEEFERETIE. fIlkRA5 %
NUTERORFSRAFSZEFENIC) Y JIFRE6 THRELTWS, CDEXE
MM I N ) V736 OBfRIE. W1 OEigE —BI & TEZ
DOEEZEEEIHETWDS,

Fre, BEFJ/HSICIE, BAEOEKEICERT 2R A3 bEEKL
THEY., ThICAS a ZFTEEMICHMR L 2— X OMIMRORIMR S S &, 7l
HERRESRASOMFEEICERTHA S as LA I baEEELRETENT
NOAMUNSHRL 7 THONITTEET D2 &ICLY. 2D0RERAH3 %
FEDT—HICERLTEIAYNSEBRL., ThICLY ZEORERL
SOEZDEEZMHEIL., L YEEBLEEORWVHEZICAD LD ICHERLT
Wa,

BRE. ETAVNSOBPRIFERETHY., RERHF3E3DOLULFLE



WO 2017/078151 8 PCT/JP2016/082834

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

HBEZEHTE, FEERLERLC7ICRATYRY NEOBRRMOEEF K
EREATEEHTES,

AR E 5. — MWL EZAR (RRtd, ) YV TRTHZIOICHL
. CNEEFBICGEEROBEREZEDOEREZZIFT. 2~8REOERICY
ALEHDTHY., YV TIENR6%2FILETZEHIC. HMIEOREEHDICH
> THEES b #RIFTTWD, T, TOLIAEIS bITRAT, 7v 9%
DRENTRATDIEETED,

Bl1. 2ICRT LD ICHERINS ERMEORERRIERENSY BHZ AR
BREOETAY NSHBEMICIERINAY Y JIER6ICHRLEIN, YUY
T34 6 DR 2RO L AEAOEENAROMITNICL Y., RIFRR
3MREB3 a A NEMENETE 1 a ICMEFEMIE, 'Y BT OLOERFIC, 7
Y RBIEENRIHER 1 a iCHRIBEIRDENTE D,

COFERBRBICAWS Y v JIER61FE. IRLAELDRIMILY Y TROED
YT, BIAIEC) Y IBTH>TH L, TORMIIEBEMREDE
BELIZTvREELEOBBREA. FLE2 -V TLRENSLD
OYVJEIDEME) Y TIERTH> THRL,

Fre. COFEBICSWTE, BAYEZOREE (BX) X, HICREI
2H0TIREL, PIZE, REFHMZT I IR 28T OBERRIERE
NYBEZTH->THRL,

Z LT, CORPOBEBRERGENYEHZ AL TOEREANLRAREZ
RIEAZBRRY THROGNYEHZE LZEDTEHERL. FEATHET
TOZRPREEBICAVIGNAYEIZ TH> THERLY,

ENYESORRNBRIEAZRARY 7THZFEIE. BIERAARX (LN
G) BYIY—Y RRYTTH->THELIWD. ZOBEICIE, EBHAYEHZA
BEEICBEBOL NGICEMT 2720, ZORBORNSR & GEFRI R
DOFEAICH 2 THEFES L CEBMEOEKT LAaAVWAICBNBRERR
IBRENYEE SRS RAEEICIEN S,

BA4ICRT L0, BIERAHAR (LNG) B ITv—Y RRY Fix, R

VT



WO 2017/078151 9 PCT/JP2016/082834

[0045]

[0046]

[0047]

VITRBEERPISRET S EICLY, Ry b (EHEER) SHTREME
HETHHEOTHY., RYTEHOE, E—4E1 OICHEELIC—FICEFS
N-E&ETH 5,

Ry b8, LNGOKAOT 1 Z4ICmiFTHOLTHY. FLAER
g (MRt d, ) ICBLAMHHEOT1228LTWS, Ry F8HICESX
NE—4131F. ARERICL>TOET2E—981 ODLMfl& TRI%
B ~3 RTINS ERPEOCBEERIZERAGAYVEHZTATEZRLTSEY
. COE—SE1 0 —KICEERT Ry TE 9 ICid. EREOTIRE (A
YRS=) TARBRYMITFLENTWS,

DRV TORRULIEEBRNORRIE. BELAEE—913ILLBRVT
O &—RICOERT HPMRET1 4ICL>T, Ry FSHICIAO 1T 1AL
ALZEZLNGH, Ry FSORAEICHE> TTFEZTICHEN., ZEROPIRE1
4 DR TEESNSIRWVIAFTFN T, PRE1 4 OFAHEICEE S N-FHIRRE
1 50RAIOEE1 6 HMSHHEOT 2K 24, LNGO—ERILERPREE
150OHRBIDMBDEE1 7H5E—4 1 3IREEERE L TRNT, BKE
RIEAGNYVEZTAZEESLICREA L, Ry s 8ORAIEICE> TTFAEE
ORNICERLT. BE., ZEROPIRET 4 OERIBONDSRVAEN DS,

Bl1~4ICRT &I BERBRERGENAVEHZTAR. E5Iv 7 IEO
X% PTFEHORFERA I TRGERICHRFL. BB ES I v IV R
DR—ITHY., FIFEH 31X, NRIEE 1 allmbH > TEMTELSEI
ICZBHYT BREE3I a%x2B L. V2 JIER6DBERT 2HEMENICKLYREEI a
ANBRELER 1 a iCHEEMIETWEDT, 7y RBEIEOH THERL <
NEmFEEICHEE L CHBEMZRIET LD ICQY., RAMOIERS LT
BEAE4 OEFEI/BO THRL, BICLNGEHFEORIEARICL > TEBEI N
NORHINSIBEBRIETPFHREDO L D LBEERRET TERABO
FERICTH 2 TRENICTHERES L HBENMBET LAVWEDICAR S,

= DaRA

[0048] 1 R¥m



WO 2017/078151 10 PCT/JP2016/082834

1a WEWREER
AN

3 IRIGER
3a Z=ER
3b RULH
4  EREpiE

5 fAMRFA
5a

5b BB
5c &ER

6 YrJlEh
7 U

8 Rwh

9 Ry SH
10 E—4HH
11 KaAd
12 MHHO
13 £—%
14 PIRE
15 M@ERREE
16, 17 @&
S I XxVh



WO 2017/078151 1 PCT/JP2016/082834

[55KIA1]

[553K1R2]

[553KIR3]

[553K1R4]

55 3KIR5]

55 KIR6]

fa R D&

iR & ABRODEIC, 7 v RBRERRMD S5 /L — 5 BORE
BHEBY SO GEMFRLOBICNES € CEEF %2 QBT ICRE
THEMNYEZICEWT,

RIS RER A ICHBRIERICED > TEMTERS I ICRET 52
BB A ERIT B & HIC, BIEERFFESRAICE L. BEMICIERINEY VT
ERER|EEIRE—HNITTRILEL., DY U TIEROERT 55
MK YRIGERERZ NmEEmEICNEREA I TERIT LI & &
&I HMERRIERAEL Y BT,

EERZRERAS. WMT ZNMmBETmORSMEICE S TEVS 1LUED
RER DRERTH B5EKIF 1 ICEHOBRERIRIEREIN Y #Z,

FERAFSERICNT 2 Y VTSR ORIEDS, FERFO2U L% E
BmLERIRAZNT 22U LORFEFICNT S v TERORLET
HBHEKE /3 2 ICEHOBERRRIERED Y HZ,

LRSS LA, TILTUTA MNRAT VL AAELIEEE
ETE@EMSAQY., LEGHERIE. E7Iv I RABOHGHETHY.
FERFRIEZ. RUTFT IS T7LA0TFLYEERDGET D7 v R
BEBREMTHY. DONBE LTHAMOTEEIC. v H—REE (
Hv) T000~4000D¥MVYEYRSA IV A—RV%ZERET
PBEFRBEERITFLFERET ~30VWTNANIRHOB K RRERE
AND RN

FEBERRIERGNYESZN, RIEARBARY TOENYEHET
HBHERKIET ~30VWTNNIEBHOBEBRRIERELSY BT,

FERIEARARY TH. BIERARARBY I —Y KRRV TTH
25 KBS ICEEBOBERRRIEAERA Y B,



1/3

WO 2017/078151 PCT/JP2016/082834

[Ed1]




2/3

WO 2017/078151 PCT/JP2016/082834

[E42]

[E3]
2 7 6 5¢5b 5 1
S W W Y A
= INN
o L 1a
4 - > 3a
@\




3/3

WO 2017/078151 PCT/JP2016/082834

H_

[2d4]

=
7
—

VAN A
9 ~~\_:a I_"_j‘ f<
=X TN
bl T_Irw
16 1T ] N f /:> 14
= N 17
=B




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2016/082834

A, CLASSIFICATION OF SUBJECT MATTER
F16C33/44(2006.01)1,
(2006.01)1

F16C19/06(2006.01)1

14

F16C33/62(2006.01)1, Fl16C33/66

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

B. FIELDS SEARCHED

F16C33/44, F16C19/06, F16C33/62,

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

1922-1996
1971-2016

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

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

1996-2016
1994-2016

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 09-049525 A (NTN Corp.), 1,2,4-6
A 18 February 1997 (18.02.1997), 3

paragraphs [0018] to [0033], [0042]; fig. 1, 2

(Family: none)
Y JpP 2015-096768 A (NSK Ltd.), 1,2,4-6
A 21 May 2015 (21.05.2015), 3

paragraphs [0001], [0010] to [011le6]; fig. 1 to

17

& US 2016/0223019 A

paragraphs [0001], [0033] to [0184]; fig. 1 to

17

& WO 2015/053348 Al & CN 105593545 A

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A”  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

“L”  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)

“Q”  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

“X”  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
05 January 2017 (05.01.17)

Date of mailing of the international search report
17 January 2017 (17.01.17)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3,Kasumigaseki,Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2016/082834

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

25 January 1983 (25.01.1983),
(Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y DE 4133813 Al (SKF GMBH), 1,2,4-6
A 22 April 1993 (22.04.1993), 3

column 2, lines 2 to 52; fig. 2
(Family: none)
Y JP 2000-205279 A (Koyo Seiko Co., Ltd.), 4
25 July 2000 (25.07.2000),
paragraphs [0009] to [0023]; fig. 1, 4
(Family: none)
A JP 2013-257002 A (JTEKT Corp.), 1-6
26 December 2013 (26.12.2013),
(Family: none)
A JP 58-013230 A (NTN Toyo Bearing Co., Ltd.), 1-6

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




R ERHEEE PCT/ JP2016/082834
A, HBUHOBTLHHHOSE (EEFTSE (1PC) )
Int.Cl. F16C33/44(2006.01)1, F16C19/06(2006.01)1, F16C33/62(2006.01)1, F16C33/66(2006.01)1
B AEEIToT=0%

A 21T o T2/ DIRE R (HER R0 (1 PC) )

Int.Cl.  F16C33/44, F16C19/06, F16(33/62, F16C33/66

B/NBE R OB B TR To - BFICEENns 60
HAREEAFEAH 1922—19964F
H AREAREAFEAR 1971—201614F
H AR EE A 285N 1996—201614F
HAREBREEAFEAR 1994—201614F

FERAECHEALIZETT —F =R (F—F X=X DLFF,

A U7 RS

C. PBET5 L35S CH
EER X BT 5
BT Y —% BIASCHG  RO—IBOEFRAMES 5 & X3, ZOMET sEF0FER ERIEO R
Y JP 09-049525 A (=X 7 A = X&) 1997, 02. 18, 1,2,4-6
A Br#%[0018]-10033], [0042], K 1,2 (77 I U—721L) 3
Y JP 2015-096768 A (H ARG TikU=flk) 2015.05. 21, 1,2,4-6
A Bev£[0001], [0010]-[0116], X 1-17 3
& US 2016/0223019 A, B9 [0001], [0033]-[0184], ¥ 1-17,
& WO 2015/053348 Al & CN 105593545 A
W CRIOBEX I bR STV D, T Ty Y —ICET SRR E S,
*  BIECEO DT T — O H O ICARE S Tz S0k

TA ] FRCBIED & 2 3R CTIE e <. — RV K B2 7=

HD

TE | EEXHBEH IO MBEE 7213877 CTh 523, ERRHEEH

gz akshizbo

ML) Bk BIRICEE R A el 3 5 ST ST 00 SCRR D F81T

HAE L I3 Rnl 72 Bl 2 /523 5 72051 i
H3CHR (BH Z 59

O] HEEIC L B8R, R, BRFEICS LT 5308
[P ERHEEARIT, D oELEOEEORMSE L 705 HEE

ERRHEEH SOMEEH BICARENT- TR TH - T

HEE & P ES 5 b 0Tl FIFOFBEXIER

DEMOTDIZEI AT L

(X BCEEO S DN CHh - T, YLD A TR
OFRME AT ESER N BZ SN HD

(Y| BCEEO S DT CTH - T, SESTER S oo 1 2L
o3kl 0, BEEIZL S THETHLHEERIC
Lo THERERNEEZEZ NS LD

(& F—5 2 773U =30k

MT)

EEEaErs T LzH EpSFRE s %4
05. 01. 2017 17. 01. 2017
ERSFTREEE 0L TR R N T BHHITHEEE MEROHDHIEE) 3] 3119
BARERZFT (1 SA ] P) o
BEZEE100-8915 T EA
HEHATREXENPE=ZTH4% 35 EEEE S 03—-3581—1101 H#H 3328

HAPCT  ISA 7210 (F23—)

(2015%#1A°)




ER A EpsHpEE S PCT JP2016.082834

C (Bix) . BEd 5 R0 L5 3k

51 Lk BEd 5
B — BIASCHNG RO O AT 5 & &3, 0T 5 ETOER FREOFE
Y DE 4133813 Al (SKF GMBH) 1993.04. 22, 1,2,4-6
A %2 M 2-524T, K 1,2 (77X U—72L) 3
Y JP 2000-205279 A ek TkU2tk) 2000, 07. 25, 4

Be%10009]-[0023], K 1,4 (77 I U—72L)

A JP 2013-257002 A (BRkX&thy =147 27 ) 2013. 12. 26, 1-6
(77X U—721)

A JP 58-013230 A (=X + 5 — « T XHPERT Y o ke rt) 1-6
1983.01.25, (77 I U—72L)

HAPCT / ISA 210 (HE2_—Y0k%) (2015%1H4°)




	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 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report

