12) HHFBAFNICE ST LRSS -ERHEE

(19) tH R BT HERES
EfEHR

43) EfR2BAH

2006 ££3 F30 B (30.03.2006) PCT

10) ERAMES
WO 2006/033320 A1l

61) BRI E:
F16C 23/08 (2006.01) F16C 33/58 (2006.01)
F16C 19/38 (2006.01) HO2K 7/08 (2006.01)
F16C 33/36 (2006.01) F03D 11/00 (2006.01)

Q1) ERfHEES: PCT/JP2005/017277
(22) EFRHEER: 2005 ££9 A20 B (20.09.2005)
(25 ERRHREDEE: B &R
(26) ERXBHDEEE: BAE

30) BEET—4:
%§FE2004-273029 2004 ££9 A21 H (21.09.2004) JP
$§F82004-273030 2004 €9 A21 H(21.09.2004) JP
$§FE2004-290240 2004 ££10 A1 H (01.10.2004) JP

(71) HEEA CKEZBR < 2TOEERIZDOLVT): N TN
H 4%t (NTN CORPORATION) [JP/IP]; T 5500003 X

(74)

@n

@84

Nobuyuki) [JP/JP]; T5110811 ZERELZH KFEERA
FEBHES06 6 NTN#HRAEHKN Mie (JP).

REA: ## XE, 5 (TOH, Hidehiko et al); T
5420082 KR KBTI REEZN1TH21 &
195 MMBZREIL 74 = —EBRBHFEFRHR
Osaka (JP).

BEE (RROLGWVRY, 2TOEEOENREN
AHE): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU,
ID, IL, IN, IS, KE, KG, KM, KP, KR, KZ, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC,
SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW.

BEE (EKFROLZWERY, 2 TOEEOLIEEENT
&E): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD,

= BRAFABRTBER SATHE 1 TH 3% 1 7 8 Osaka (IP). SL, S$Z, TZ, UG, ZM, ZW), 1—3 27 (AM, AZ, BY,

— KG, KZ, MD, RU, TJ, TM), 3 — B v /% (AT, BE, BG,

= (12) #AE KLUV CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE,

= (75) HRAEMHEEA CREIZ DL\ TDH): £F {52 (MORI, IS, IT, LT, LU, LV, MC, NL, PL, PT, RO, SE, SI, SK, TR),

= [HEH]

== (54) Title: DOUBLE-ROW SELF-ALIGNING ROLLER BEARING AND MAIN SHAFT SUPPORT STRUCTURE FOR WIND-

== TURBINE GENERATOR

= (54) RBAOLH: HHIAHAL 2MZH L UVANETHOTMIIFHE

E (57) Abstract: The relationships of 1.2

— g2 g1 < L1 and L2 > A hold, where L1 is the

= length of a spherical roller (11) in one

= 10 row, L2 the length of a spherical roller

—_— ™ \ ’ (12) in the other row, and A the major

E ' ' / axis of a contact ellipse (14) produced on

——] 31 k a contact surface between the spherical

—— ' / roller (12) in the other row and a raceway

= 32 > 30 ring (20b).

— 12a — 11a

= 13— X___m G EH: —HIOBRES S

—— 12—~ ' (11) DCARSELT, f0h

= RS T { L 30a FIOKECA(12) DCHREE

— L2— 34—~ - T Yy L2, #ASOKRESS (12) &

< 20b— SRR A\ NN SR ——E = ——_| 1 BB (20b) COBEMEICET
- ' SEMIEA (14) ORBZEALL

= 23— — 20a fek &, ROTEBRARIT 3,

o - - 22 L2<L1 L2>A

e 21b—

e 20— / —21a

< ' — 21

~

o

)

—

o _

g 10b 10a



WO 2006/033320 A1 I} AA]H0H0 0 0 R 00D 0

OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 2X¥Fa— FRUMOEEIZDOLNTIX, EHPRITIND
MR, NE, SN, TD, TG). EPCTHEY FOEBBITHBEIATLNS To— FEBRE
iA=L, DHAF VR — ] 258,
— EBRREREE



WO 2006/033320 PCT/JP2005/017277

[0001]

[0002]

[0003]

[0004]

[0005]

S
5 B B 02 Az 38 L OVEL ) 38 FEAR O il SR 1
ety

ZOFEYNL, BH A BT AL, FHEA DOFIDORE ZAITREER
FrEDMER 3545 B #8802 A8 B L OVE D IO 1R824 2 72 )8 1 58 B o
FRSFEEIZET 50D THD,

CBssdn

W, 7Y — L TR = R VX EFI TR R ESER S TVW5, KA
DR 15 R TIL, R 2 7o R EMARD LD mD S S IR S
N TWLDT, REDT L —R O Eil% SR 2= DIRSFITITRER T 1 LfaR
BED, Z D72 B )5BS oA R DM ITIE, MV MEEME LA F
MEREND,

JB\J )58 RS D W% [Blis [ (RIS STRF T2 DI i 7e B Bl D2 A8 I, Bz
IXHREBH 2004 — 11737 5 ARSI TS, ZORBITBARINTWVDEIIL,
KA R )R EBHI I3 5 ARSI, K URT IR KA OS] B il
DA 1B ANVDILEIENE,

JB 13 A D RO T2, T — 3BT O e E H B X T 5L

NN T UV HTHNDD T, 2O R FH XA O LT, @5, T
2D EEHITHHIL FTHE72 RO B BFA LAz 1 MEA S5, 7V —R3BE %
ZIFHE, FW2H TV —R3LEBIZRIREY 2D, 2O FEH2D BRI, H b (KRe
) THRSN TRERIES N, BET D,

B ER.OZ A 11X, WiRbE., SMmeL ., HFIDREZA7, 8L% M2 5, ME%
JTTEEBELONDEE, T — 32X 5FM2ITiE, 7L —R3IZhD» 2@z Ls
B 1)1 B (B2 AT AMG ) &, 7L —R#lio [ BIZE AR5 M E (%707
IV ) BATTEND, BB ERLI AR 11X, TV T A EEATAMGEEE
RIRFIZZT DI LN TE, D ORMEER D D72, NIV T ADREERRZS, BT
TRAZEIZ I D EB2OMEERIN TE, D> OEIEH D EH2DOBEAERIN TED,



WO 2006/033320 PCT/JP2005/017277

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

X L RUT=NEw5E, 224 OFIDEKEZ A7, 8OMiHE 7a, 8all X4 5 H1§59%
BLTWD, @, BREZAT, 8DAF2—%BhIE 572012, FREZA7, 8D%iE
ZIROIREIRE L7256 P90 Ml A B ZAD MR ERE IR IE &
BRI i & 352212k o Tl O ilEm A Z HE AL T2,

LR B RS E 3R oW B B O AR 1T, R E ORI
X VTNARTEICH L TATAMTERKEL 2D, ZO%RA . EHIDOKEZA7, 8D
25, T —R3PDRWF DFIDERE ZA8A, FVT N Aif EEAT AN EHE % FIRF
AT HTEIZRD, TV —R3ITIEW G DFNDEKE ZATIZ OV T, AT AMf EA
HEOPDDLT, b XTIV TN EEZITHI 2D,

— 77, AR EBIZISVTIE, SRR 100 2 Bidb o167 07 A i
EHERD, TOD, TL—R3ITEWF OFIDOEKEZATIZOVWTIE, B O [E#R
HE0b, BAESEEELRVERIRBOLED F R RERTTNMELZITHIL
725,

EFRDIDIT, BB BRSO EMSRE ES BB LA 1O, TL—F
3BV F DFIDEKEZABDATTRRELRDD T, 7L —R3ITEWF DF|DEK
HZATIZH A~ TR DIE 5 F A< 72D, BT, WImSD 59D M LBk i 25
8D it LTI MR BR 1 AR L VIR il i & 2 B EH- TV B0 C, il E AR EL
720 BERRIEHIA R A UM O BV 7 93K &R D, SHIT, SO E D 82
il D _FANZZ2 5728 | #7228 T ESIiC oy VIS B REL , ZOH 5y
WZBIT A RIS, FIEEORERAE LD REMER ELRD,

—J7, 7L —R3ITHWF DFIOEKEZ AT TIIIRAMERY ., BREZ A7 LN RS
, 6DHEEIDa, 6aL D TIHVEAL, REHEECEEOMBELFIXEHIT, K&
IR BRI T DT DIl A X KELSTDHTENEZONDA BAMHITIX
RIBBRERVTE | RRFE ThHD,

FEHH DB

ZOFAO B, ARG CI@E BRI RERE S TR 2 T, REHFMEIER
FTHIENTE, EMBHTIEER DRV VR B2 S B B LA B LU0
L D AVl WA e TR & Sy s N oY



WO 2006/033320 PCT/JP2005/017277

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

ZOFEHIOMD HEL, B RATERDEREZADEMELEIZTIEOTEHHE
5 A B L AR AR T 5L Th S,

— DD JFEIZBVT, ZORNIPE-T-H Y B B LA iE, WANOEIE i
DOINHEINCEREZAZRLE L2 D ThHo> T, IROTZEERHETD, T7rbb, —
FHHNDEEZADZAREHELL, fFFIOREZADIARSEL2, i 5FI| 0K E
ZA L RS OB AT OIS M ORBREAL LI E ROHEBLRAEL
RYACRZN

L2<L1

L2>A

FERROIDIT, EADFNIDEKEZADIARIZRRZLEDINTT L, Tt
DEREZADAMB BB RIRoTebDERD, 6T, AMA RN KERDFNCZ
REBREREKEZA% AV BATTHRIOFNZZA RIS/ NSREREZ A% Vi
ARG UTEER R BB I TITR A WFmi k<25, BARRIOZ| D
HRIEZADEE TARSERLSTDITHREN DD, T7205, EARHIZBITHME
I TEDETDIARSBLETHD, €T, AR T, BATTHRID
HKEZADIARSE | BRiEZALHE e OBl 1A U872 MO RR IS
RELRBIDNTT D, BMIEFORRLIV KERIARIEH THEREZATHN
X, FEAROREIC 2R DZLNTE, BHFMmLied,

BRI ZA L BB TR OBHE L B3 EEZ T D e, TOEME ML, #a0
JAZIE MR OBARE RS EC D, 2072 [ OBl 23 (#7211 TH D,

HlEEE, B—DbOTHEWL, Bl MIZHEA 7228 O 5 FIS MG CRERL Thaw
o SMimE S EIEIEL T O%AIT. 2D B MR AT ZhbaES i
FICTFEEZATTTHI0CL THE, FEIX, ZARID/NISNZAFIINH 525
TEDBEFELYY,

REZAEL T, ZADBRKEDN BERZAREDOH RN ETEHHRIATHE
WL, ZADBREDILBERZARSDOTRMBANTOBIENHRZATHLY,

ZDFEPNNET- R R EREO ER I FEIE T, BAE%ITHTL— e 20—
MR T L —RIZEESN, T —ReibicllEEdpEMhe, BESHICHAER, =



WO 2006/033320 PCT/JP2005/017277

[0019]

[0020]

[0021]

[0022]

% [ [ 7RISR 85 H B Lo A S 2 2.5, BB L Az sl
BT5L, 7L —RIGRWFDFIDIREZADIARSELL, W FOFIOEKEZ A
DZARIEL2, 7L —RITEW T OFIOERE Z AL B5E fin & OBl 12 43 58
fh7Z M DRBEALLIZEE | ROTIEBMR AL T D,

L2<L1

L2>A

JR )3 FEHED EWE SR T M Tk, TV —NI/EA T2 RIEDORET, 71
—RDBIENF OFIDEREZ AT T M EEEBIZKEIRATAMT EB DD,
—J ., 7L —RIZEWHFDFIDERE AT, bolEbT VT NG ERIND, A%
BT, BARIOFIDEREZAIZZARIDRENSDEME AL, BARF RO
DEREZAIZZARED/NEVEDEFE AL THED T, BFNIXL TARTHTIGT
W IER X FFEATRITENTED, TARSE/NSK LT RA T OERE Z A1, R
D3 FRIE T2 IMERIBIZ I DR ERTOT AMEICIMZDTE T ORIEHFL TR
FHIERBRW, £ T, AT, 7TL—RIZiWHOFIDEREZADIARES
%, ZOEREZALWE g OBEME I AT 287 I ORRERIVLREST S,

LU EDISIZ, ZORBIHE-T-HEY) B B LA I LT, A OFI DK E
ZADIARESERBLHE ISV HEDKRIEZADZARSEHEMIE M ORELVD
RELTWEDT, ARG UTZEIERIREN B I TR T, REHFMELER
FTHILRTED, Eo, O IHREH| H BYFH.OZ A2 R )5 RO F ISRy
RGBT 228128, FMIEA T RHEIOC T BRI FFEITRZ 5D T
EEEAEL, BEEAOTMITAEEREOND,

o JRHEIZIBVNT, ZOFRBNAE-T- 15 B BIFR.L A8 1L, WiRes M ime D
BNCHFNCER B AR BB LT2b D Tho T RO EE ML TS, T70bb, —F
FIDEREZ ADBERRD B R LBRAR L, M5 FNDOERE ZADERRD i R LEER2,
—FHNOEREZ A4 35 P figilal i o g SR EREN 1, h 5 FIOBREZ A1
% NRILIE [ O B SRR AN 2L LTz b & | IROHEBMR BN T 5501232,

N1/R1>N2/R2

BB LZ ARSIV TIE, @, BREZAOBERRO i EER IV WiRHE



WO 2006/033320 PCT/JP2005/017277

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

T D RN D F B KREV, N/ RO FEPFR NN TLTEN G, HERRF
DBEFRIZ O RKESBRERY, BRI BT DR KA NI/ NEL 2D, —FF
« N/RODOHEDFEI NI RENWEEEARTZ M DR ESIH/NSL2Y, BRIz BT 5

B RATISINIRELRD, #oT, LROIIIC, EHEDFION, /RO HHFEFR

HEDINNT TR, AFFIS U EREEa L M — V&2 J T TITRZ 5,

EATRIDOFNZIBITDON /RO BN NSV D THIVIT, HEFHLZ
ADTITEE COTY VIR TIHBRELRY ZOESTTIT D RHEEFES HIBEDO R
BRECD MDD D, 2T, mARTRAFNIBIT DN,/ ROLREAHFHNTKRE
LTy Vs N EARHSED,

BRARMAOFN TIIEKE ZALPIE E E DR TRV BELFH L, TADAF 2—b AL
LTV, T T BAFTROFNZIBNTIE, N/ ROBEFRANT/INE U THES
ZHDORESERESTDHILIZEY, ZADAF 2 —DRAELIHIT 5,

N/ ROWFREET THIZ1L, A DFDOEEZADBERO PR %2 by
720, DI DFN O NiliiE fh o R R R0 IR, BREZ
AOBERRD SRR L OIS i O B SRR O A 2 B8 519U T
F\W, £ZT, —ODEFEHRETIT, —HFNOKREZADHIFRLERLZ, 75D
REZAD HFLER2IVE/NET D, MO EMEHRETIZ, —FFIDOKEZAIZ
H29~2 PNIRHILIE 1 0 B SRERN 1% i 5 5 O BR it 2 A8 2 NS i o
FLEN2LVH KELTB,

HFELIL, R PEERIO—FFHIOEKEZAIL, #IsRPEER20DMFFNOEKEZA
F0bH, RERZARIEZRALTND, ZOIHRBHRTHILT, ZARIHPRESTH
TAEEDOREVEKREZADTY VG AR TE, ARSI TATAE &
DINSWERTE ZAD A% 2 —E BRI TE B,

ERRORER TS A BF.OZ AT, B2, EADFIOEKEZAITR
ByEm EAMER T DRSNS,

ZOFRBNNET- RS ) R TERED R FAEIE I, B2 =TTV —Re, 20—
SR T L —RIZEES L, TV —ReEbIZHEn T2 EmmE, B ESHICHEAEN, =
i[Ol [ 7RI SCRe 32851 B Bl L2 A0S L2 2.5, #51] B Bl L2 A8



WO 2006/033320 PCT/JP2005/017277

[0029]

[0030]

[0031]

[0032]

[0033]

(X, Ailime, Shiime BN DREZALEMH R D, 7L —NITEW ST DI DOEKEZAD
BRO S ERER]L, 7L —RIGEWF OFIOEREZADHERO S ERER2,
7 LRI T Ol O SRR ENT, 7L — NI J7 O N imiiaE
DHFLEREN2EL 2L E | ROHEBIRP AL T D,

N1,/R1>N2/R2

JB ) EHED F WA R T DM Tt TV —NI/ER T2 RIEDRET, 71
— RN TF DOFNDEREZAIZT Y T NAFTEEEHICKEIRATANMITED DD,
—J ., TV —RIZEWFOFIDREZAIZIE, boiEDT T AT EB»DD, A%
CIE, mARTRIOFDOERE Z A& A fimiLIE & D ORI A o872 [ o
KESE/NEUTEREZADMEHRIZRBIT D2y VI I 2R AR OF] D
BRI Z A LNl L ORI AT DB M O K ESERELTHREZADAF
2—Z R BENTHHL TOBDT, BINTH LTRSS UIE IER X /L2175
LRTED,

LU EDISIZ, ZORBIHE-T-HF B BFH LI ABS I LT, A OFI DK E
ZADOBERRO fh =R B L NREE [ O B ER LD RE RARLETNDD T, A
TR ER RN K FITITR AT, REHFEMELER THIENTED, Fo,
ZOXH7EH| B B L A& B B O RS RS EICE A a2 ik
V. EEAER T RIS U B R TR AATR 2 50T, BN R L REM
O EHSFHRIE DR HND,

ST D R IZIBNT, ZORBIZHEST-EF B EBFR.OZ AL, Wimss i im
EDRNTHEFNZERE ZAEBLE L2 D Th> T, IROZEEFHEIET 5, T7h2bb,
P IREFN DO BRIE Z A DM E L BT D T A H 5, TEIC ST K KETA
DI ROERERARE AL TRV, PEHT, EHOERE ZA DM E I 4835
FlE D> S, D7 b —H OME AR EEFL TN,

EFEOBRUCIAUT, e T EBR T A LI RS2 20T, Hefil
D NSRBI D BB L ARV L7205, 16> T, RIS S A TSR
DEREZADHEMEIEILTILNTES,

—ODEMEHRETIL, TEIL. £O—FMIE A, BRiEZA DM RERE AR E A



WO 2006/033320 PCT/JP2005/017277

[0034]

[0035]

[0036]

[0037]

[0038]

THMMRE i EmZA L., G REm A EEREER L TWD, 2O EiERRIzE T
\ TEBONNRTE #2485 —FFIDBRE Z AT L Tl sz R &< L,
8 L CIALEET B0 B AR T A LN TERILIZLY, A
—ZZHRENTINHIL . 50 P L 2 B BT IO BRE Z AR LTk
R U OB IR T I D,

EFEDFEMEHERBIZIBNT, AFELIE, T EFO MRS il 2 4895 — F DA
ZAL, TEEOFHREIC ST DM T OREZALDE, NERIARIEHL T
Do ZOINTEADIIDIREZADIARSERRLEDINTT L, ThEhD
HREZADAMBBRBERTbDLRD, 16> T, AMBRBKREIRDINCZ
RISV REREREZAZ AV BAMRIOINZZARIO/NSREREZAZ AViT
ATHIS Ul ER BRI TITR A D, ZARSZ/NSKTIIXZADAF =
—WAECHLRDH, ZARED/NSIRERIE Z AL P EEOMIE &% K X7 EhiE T4
S DT LICEVAF 2 —E R Rl T& 5,

R ZALLTiE, ZADBRKBEDOMBRZARED FRINLETHHHIATHE
WL, ZADBRREDALESZAREIOTRNLINTODHHFRZATHLY, 25
DI ARBEDNEBZAREDO T RIS P EHT T TODIERFRZATHIIL,
AR Z A% T EEANTIE T2 I DG B AEL DD T, ZADAF 2—% %) R
(il cE s,

HELLE, FHE2EES 42 T OMIE O &SI, ZOM k& EK i ZA D E &
O AT DEEMIZ T O E S F BT HEELVH REEINTWS, Z0D
FomaTEEL R T TETHOIIL, EMAROREIZ M ADIERTEELD
728,

ERROREEE T 285 BB OZ AT, FIZIX, EADFIDOERE AR
P EAMER T FRIE &N,

ZORBNAHEST AT ) B FR G, RNEZIT DT —RE, 20—
WA T L —RIZEESIL, TV —REEbIZHERT2EMmE, B EWHITRHEA TN, =
#ih % [Olfs B 7RISR 2451 B Bl O A0S L2 F 2.5, #5) B BhaR L2 A8
X, Wi, Sims . HANDOIREZALEAH R D, Wi, BFIOBREZ A D 24



WO 2006/033320 PCT/JP2005/017277

[0039]

[0040]

[0041]

[0042]

BT oTEERTD, TR REZADNE IR OKEIREZF L T
W5, TERE, FO—FRIE 2, BREZADMIREREFIRIZE A3 B MRS th T &
AL, 57 RIE A H2mE2F L TD,

EFEAEE O R R B O ERSRAEE T, ARSI Z AL T EEL
LRV CHEL  IRATTRIOFIOERE ZA L 53 L0 K& it
B 52812220 T, NI L TR UTLB ER I EATRIZLNTED

U EDISIZ, ZORBNE-T- 5 B BIFH LA I ZiiT, TE 0224
BRI AL Z BRI OITHERR L QOB DT, A OBl i E 2ME T UEH
N LipB, Fle, VHRAEOSA . A B IV R O EEa Fa— L LE
VORI BD, FEE~DAM D KETHEESMZ 2 P eSO 728D
IZTBIENTEDLD, VIR I DOFREEBS LN TED, ZHL T HEARICH
B LRDERE A DR EIEIL T ZERTED,

ZOFEPICLIR, ARFISCE ERZRFRES TR AT, REHMEER
THIENTED, ZOLH72H85 A B LZ A0Sz 2 8 ) 3 B0 il S Rk ic
AT 2L, ERICAEA D RHES ol ER AT 2 50T, B4
ML BHMO T FFEENELND,

I D £ B2 B

[ 11858 FEAE D Tl SR D RER B %~ 3 W X T 5,

[X21AZE W D — FHIE R RRITIR DM B B O A 2~ 3 Wik Th o,
[K3]ZARSHED/NSRERIE Z A & N il i & Ol a (2 A Ul #fid72 [ 2R
TFEX THD,

[B41% FNDERIE Z A L Nl L O BIRE BT 5720 DX THY, (a) ITERET
2 S NERIIE 2 S 8L TODIRBAAERIITR L, (b) ITERE A LN il
EDR DRI AT DBMRIZ AR, () ZEREZAD RS I1T D H oy
HizkR_RLTND,

[X(51NED F§EL 2 A DB DERE ZAED YR D 2L TR W X Th D,
(161K 1 = A ¥ i & H1 50D Pt 1 & 3 M4 BEL COBIR BB E AT 73 [



WO 2006/033320 PCT/JP2005/017277

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

THD,

(B4 71AF B DAt D FEHa FE RRITAR D4 F B Bl O 2 A 273 Wi X T 2,
[XIBIAFE BN AR DM FI B BT A8z 2 FAV V2 JBL ) 36 B D S RHE E D
—Hlam T THD,

[I9]XI8IZ R U7z B\ 7 3 A D FE il S R 0 XA A 1 (X b B,
% I AT D B DO RE

X 2B L UK3ES LT, ZORHO—ELERRBIZERHES B BFH.OZ A% %
W95,

5 BB L AR 1013, Ww20& ., SMim30L., s finod M5 IR &
LIZERIEIZA11, 128, TRHOREZA11, 1252 FT DR FE13L 21 25, P~
FRER131%, SFMEICHIEICR T ONIZb DO THD, SMim30D LI i 30al I ER Eiik
RSN CTRY, FFIDKEZA11, 12050 EE L, FMim30D#LIE H 30alZih
REBREFL D,

AN i30i, ZDIMEEIZIIT DT ENLEICHES1IZHE L., SHICHES1ALN
BEICETHBETHMALI2EH[L TND, MIFL321%, MEF MO 1 E AT £ I 5
Y (A QAYN

B7RUT- S R IZ 1T D w2013, W77 M O Wil 8522, 235 H L., £z
FHZH #5212 /L TN, 288, o EEHEEL T, SHFELONiRE AVW52Lh
AHETHD, 201, FFIDREZA11, 1205 E H I Wi IR O S0
Wi 7 20a, 20bZHL T2,

EREOFIOKEZALL, 120ZARSICERT5L, P ARIFIOKEZA11D
BILLIE, ZRFIOKEZA120RSL2EDH KESILTND, o, RIRLIZH
M RE TIL, £/ DOF| O 4y 10a, 10bid, EV A 0 1, 0 2288725
DEEND, ZOHE REDKEREKEZAL1DFNI kI T D85 55 10aDHfih
£ 0 1OF B, RED/NSRERIEZA1 205 Ol 553 10bDO#Efil A 0 280 KX
SRIESHTVD,

MAIDEREZA11, 1207480, FIZIXERRBENFRCEESND, ZEAFAEL T, M
FIDEKEZA11, 120MEEZEWIZRRLETHI, FIZIZ, RSOKREZREKEZ



WO 2006/033320 PCT/JP2005/017277

[0049]

[0050]

[0051]

[0052]

[0053]

10

ALIDFH D, BEDNSRIREZA12E0H REBRMEER THIILTHEN, &
FIOEREZA11, 120FRICEAL T, ZADBKBEDOILBEBZARIO T RIINL
BT ORMHIATH>THIWL, ZADHRKEDILENRZARIDFRILANT
WAIERIFRZATH o THEUY,

X31%, ISR AREL2EAH T HEREZA1248, WE20DH3H i 20b - ITA7 &
L TOWDIRBBEAERIITRL TS, BRTEZ A1 28 N 20 DLIE [ 20b & A3 EH
2T DE, ZOEMEIIEMEERL . #A0 IR OBME, 3b bk
M 14BAET D, BIARL TORWA, BRiEZA 1285w 30 DHLIE i 30a L DR H
ICBWTHRIEROBEMIZM B ELD, EREZAL120ZARIL2IE, /2N 140%
BAIVHRELRDI TS TN,

EFRERL OB B B LA 101E, A DTN FROAM BMER 328
B, Bl ZIE—FOFNIATAMGEET VT Mg EEE 2T, i HFOFNITH-1EHT
DTN EDHEZITHIOBABINNOND, ZOHE ATFAMTERBIUNTY
TN EEZTHRHAFINNICZARIORERIKEZAL11EZAV, bolEbTT0T
NTFEDHEZIT DEATHFIC AR SD/NESREREZ A1 2% V5,

EROISZ, BARIFNIZAREDREREKEZAL1IEZFEL . AR
ZARED/NERERE A1 2% FLE T HZEIEYD | A FIOATRHIRIUC)IS U7 8 e
XFFEATRITLNTED, THRDOL, HARMFITITARRI PR TNDSDT
BRSO FFF AN _ BT D, £, ARSI TIIZARSD/NSREKEIIA12L
WiiE 7 30a, 20b& DAL SIHRELIRY, 2> DT AD H EHAV/NSRDD TIHH A
BRI D,

EBIT, TARSENK LB ZA 121280V ThH, £OZARSL21T M2 [ 14
DEBEALVLREZVOT, FFARHCBIT VTN EICHFICMRAHIENTES
41X, ZFNDOEKEZAE, ZHIUTEET 2N imHE & OBRZ I 5720 DX
THY, FELNEIERBROEEZ R T K THD, (a) 1L, BREZAHSPNIRHIE 2
WEL CODIREBEAERIITRL, (b) 1, BRI Z A L N HRiiaE i & o OBl I

AUDEMZMZRL, (o)X, BRIEZAD Sz 31T A E oAz~ L T,



WO 2006/033320 PCT/JP2005/017277

[0054]

[0055]

[0056]

[0057]

[0058]
[0059]

[0060]

[0061]

[0062]

11

K4 () ITR T EDIE, ZARSDRERAFIOEREZADBERRO i R LEERL,
ARED/NSIREFIOERE ZADBERRO dh FPEAER2, 55100 Nl o fh =R
PBANL, 5O NEREE O B EREN2E T DL IROHEBRDB I TS
F3T 5,

N1,/R1>N2/R2

EROFEBERERDLIZIT, ROWTHOHFETIIXIV,

(D) ELEDFIOIKEZA11, 1208 iR E RpDHE D, MR L2 H G
BBCIX, ZARIDKRERAFIOREZA11O MW LERLE | ZARID/NSRE
FIDEKEZ A1 20 HiFRLER2IVE/ISLT 5,

(2) 224 OFNOWGELIE H 20a, 20bD g3 5 WAL D, KR U EHEH
RECI., A5 Pl  20a0 d 3R B2 22 51| O N #E E 20b R0 H K& T
%o

(3) LfEd (1) BX VN (2) D EZ N2,

BRI Z A L Pl LS A ST Bl ZOMEII MR L, BROEY
WZIE M OEAE S E T D, ZO7E M OB 2S8R 72 T T b, WNimiE D
i 3R BN CBR T Z A D BESR O th SRR ED ELHEN/ RAFX N/ NESTLTE
W&, IBEERFOBMTE T D REINRELRY, —F5 N/ ROBEHBHRANZKELAR
% LR OBARTZ M D K ES D /NELT2 D,

o, K4 (b) IR T LT, TAREDKEIRAFIOREZ A1 1 L4510 N
18 11 20a L D [ ORI A U 2HEH7E 1 142 K ESIIARR AN/ NEL 72D, Bifih
7ZM14aDRESH/ISRIIT, K4 () IR T EESMEICEREZA 11O i
IR BTy Vu—RBMER T 5,

ZARIDNSIREFNDREZ A1 2L 5O NimiiE E 20b e 0 ] ORIz A4
CoOHEMRTZ M 14bD KRESIIMRX AN KR EL2 D, B2 14bD REZHRELA
X, WD DARESNAZADBREN I 3K EL DT | ZADEBNIRELLT
WY, 72, A% 2 —ORIERHEI LA D8 5 BSIEVWE , BEEHTICIVAF = — 3z b
R

ZAREERELIZBARAFIOREZA 11Oy VIS 2K T 572012, W



WO 2006/033320 PCT/JP2005/017277

[0063]

[0064]

[0065]

[0066]

[0067]

12

A 1 20a0 Hh SR BN EEREZA 11 OBBRO R EER2ED RN /R1
ARGV RE U TEMZ M DO K ESE/NSKLTWED T, HAMAIFNZIITD
K ZADFmE LVEILTIEBHRFTED, 2ARSIE /NS UTBA T RIZ DO ER
HEZA121ZKF LT, Aol i 20bd fh R RN 2 LB 2 A 1 2D 0 i 32
BER2EDHHEN2 /R2EFARANT/NSU TEAM7Z M DR ESIEREL TAF 2 —
(R B EEHEHI A RELLTCWVBD T, A a— &3 BRIk T& 5,

B51%, AFELWERFRRIZIT, Nim200H #5218, EADFIOKREZA11
, 128G L TOBREERFER L TRLTWS, IARTBESIC, TéB21Ic 481
HEREZA11, 1208 E 11a, 12aiXfHROEREFIREFL D,

Fi§E21i%, EADFIOKREZA11, 1212485/ ME21a, 21bD55, 73K
Eb—H OME A FHEREER L TVD, BURLIZFEMERERTIL, T#g21ik, £0
— Al 21b23— 5 DERIEZA 120 MRERE AR ICE AT D MRS EmE A L.
5 DERE Z A1 LT G4 DAt 7 AIE 21 a2 FHREZHF L TV,

ZAREE/NESUIZEREZ AL 213AF 2 — % £ UG < 508, ZOKEZA121T%t
LTI, MiRER AR O Hiita 1 2a& MRS dhi i DAl 2 1b L DB LY 218
DEAEFEE KELTWDD T, A% 2 —EZ R T& 5, —7 . mAfmiil
EIRBANTT DEREZ AT IR LU Tid, MR ERmE AR DO 1 1a& FHAR M E 21ad
ORI LV % R E 72 B Il TBD T, Bl T2 /NS LB T
MY IERTIEHIENTED,

X61%, BREZA110OHiH 1 1lak FE#E21 O FHARARIHE 21aE 03 4L TV DR
EFRRINTRL TN, BRIEZA 11O H 1 1al 221 DM E 21al BT EEZ T
THAE 5L, ZORMEIIEMEERL, BAOEVICZMBORME, T72bb
BERTE M 14 ET S, FELIEL, FEE210ME21a0 ESHHICBIT =y —F
AR D721, 121 DM 21ad mSEHIT, 72 M 1408 &S 77 1)
IZBITHEEEALVD KELT D,

B 71%, ZORHADMD FEIEHRRIZIRD B B LZAMZ 2 RLTVD, 2B,
2RI R LR — D2 RF F1E, F—FIMEOER LR THOTHD
DT, HLOIRHEZEE T2, 7R T ERRE TIL, AMm30%, 87 m)2ir 5



WO 2006/033320 PCT/JP2005/017277

[0068]

[0069]

[0070]

[0071]

13

2AURD LS ENSHS0A, 30BTHERL T B, MSEISMRS0A, 30BIL. HRKEE,
DFEY 5y FIS MO EE 23R CERENRITAL B2 IREE T, VORI £
CHINTRITDI TS,

B 7R T IS, FELIE, FEMNEFEA1ICE ST, WD FI5Mm30A, 3
OBDREMAP L ED I T DM D, FEMNEFERA41EL T, Fl2iXiXh
AR, MEOFNTRTFELHWDZ LN TED, IXREMEAVDIEE, Bl [
JE 5 18l DEEAE T2 I8V N THMImBOBOB I 12 B+ B IO EMIZ R A AL E 5,
FEM 5 FEA1T, FELLT ZARID/NSWVEREZA L2000 FIEEZ 525,

EFRDOISNC, SMR30E S ENEIEICT DL, XKD IMHI0% A F I BLE T
DLW TED, 72, 301 T EER 5 R HZET, ZARID/NESREREZA12D
BOETEBIICHH T LB TED, 28, Ay EREIcTaZLlTmME T N
w20H 87 MIEATE 2B D 5 FIN i TR T 5 E51ICL Th iV, ZOX5IZTh
X, EAFHERHRONIR20D BEENE S T2,

B8 LU, BI2~BITITRU T kSR AT DR SRR AR D85 B Bl
DT ARl D5 A& - B % B O RS RS O — B2 R L TV\D, EX
B E O X EH A KT DT v 5207 —3 07 531, mVMLE T, HElm
%51 LT E50_ IR R B EICRES LTV D, —Hil7 L —Rb57%
R 5 X561, TRAS207—3 I 53N T, B TV T 5ATHEAEH
Te EBHSRFI: 55% /1L ClHlE B AEICSKRFS T D, 56 Dfth il I HEH S
BITHHES AL, ZOHEEHES8D ] /) ih 3 R S 9D 1 — FBZFE A S TWD, T
BA5213, IEEIAE 560124, Bod61 2L THEEOA EIERSEbID

XIRU 7= R AR CIE, M/l 5513 21 N TR ESILTVAA, 1ET
HoThIV, ZO TSRS 55L L T, AFEH D EHEHRBIZFR DS B B3RO
A BAVLID, ZORE ., TV —RET0DE W OFNDEREZAIZTKERA
TEBDNBHD T, ZARIDREREKEZAEAVND, 7L —R57IZIEW T DFIDER
BIZAIZIZFEELTIUTAREDZ MDD T, ZARID/NSREKEZ A% H
W5,



WO 2006/033320 PCT/JP2005/017277

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

14

JB\ 13 SO R H A FE LT 2 MER BRI B TiE, KERT VT NAAif EAME
THDT, ZOMEICIZONDINTT B0, TV —RE7ITIHWF DFNIALE
THEEZADIARESE, ZOKEZA LB S OB 24 T 2872 M 0 &
BLOHRELT S,

EBIT, T —RIGEW T OFIOERE ZADOBRO R LRERL, T —RZTW
FDOFNDEREZADERRD M ERPARER2, 7L —RIZE N JF OF 0 PN EEEIE D
B ERANL, 7L — NI OF O N il i o d SEREAN2E LTzl X,
ROEBUR SR T DI HEFHT5,

N1,/R1>N2,/R2

2B, BRLIZEERETIL, EADFDEKEZADIARSE RRHE TV
MDFESEEREEL T, EADFIDIREZADIARIZRCIZL ThEW,

Fio A ELLIT, FREZADYEIL, RO ERE AL TND, TSR
52 55D NHwIL, BFIDOEREZADWEIZ ST 2H 8L HL TND, FEEIL, 7
L—R57THNZ < — Rl 23, BR1EZAO MR ER i AR A9 A RS h i &
AU BeHl A5 A3 -2 & AL TN,

Ut Mz BL CZOEHOEBHRRBARALZD, ZOR L, BURLZ#
JERREDB DIZIRE SR, BIARUTZ IR RRIZX L T, ZOFRP LR —DHFA
NIZBW T, HAVTHEOEIANIZBW T, 2 DBEESRCETE MR DL ]
BETHD,

PEZE EOF) Rt

ZORWL, A DI DERE AT B LR HMER 585 B 802 A0
% BIOED IS0 %0/ 2 72 B ) 56 B D ER S RHEE I RICR S h g
o



WO 2006/033320 PCT/JP2005/017277
15

FHRODOHIPH
[1] WA OELE O BRI FNCER G Z A& Al & L7451 B Zhif b2 AR 128,
— N DREZADIARSELL, T FIDOKEZADIARSEL2, 550
BRI Z AL HIE e OBl A T OB M ORBEALLILE,
L2<L1,
L2>A
DHEBRDIRIL T DT LA KA T2, 5 3 B LA,
[2] Hhiimas ., BT AR 5 28 D4y B Mg TR S LTS, BRI LICREESR OSSN A
Bl L AR,
[3] ATFC 28 D 5 FIS M mEICBRE A 3T . 2o EISMRHIC T EZARTL TV,
SRIA2IZFEHR O B BFR.OZ A0,
[4] HIRCERE Z A, ZADBRKBOMENIAREZOF RIILE T DA THS,
FHORE LR OB B BH.LZ A6,
[5] HIFEERE Z AL, ZADBRKBEONLBERIAREOHFRNLINAN CODIERNFRZAT
B%, FERELZFEH OB B 8RO A8,
[6] BN %EZTETL—RE,
ZO—BETHLT LV —RIZEES I, 7T —REEbIZEIERT 5 Ef S,
B EH A KA, BT A BRSO 7RIS/ 205 B 8l Lo Az b
i X 72 )RS 1 3 FEME D E S R I RV T
HIFE T L —RHEWF OFIDOREZADZARESELL, TV OFIDEREZAD
ZAREIEL2, 7L —RITEWF OF|OEKE Z A L#uE in s OBl 124§ ok
EHOREEZALLIZEX,
L2<L1,

=111}
]

L2>A
OHEBIRARAL T2 L2 /B E T 5, B R EHO RS,
[7] P &AM & O N FNZER I 2 AR R L7451 B 8hi D2 A sV T
— FHNDEREZ ADOBERRD R PR ER] . T FIDERE = A DR O fh R
#R2, —FFIOEKIEZ AT D imiaE i ot S EREN L, M5 FIOKEZA



WO 2006/033320 PCT/JP2005/017277

[8]

[9]

[10]

[11]

[12]

[13]

[14]

16

WZHET DN RIS D B SR RAN2L LTzl X,

N1,/R1>N2/R2
DHEBRDERIL T DT LA KU T2, 5 3 B LA,
HIRL— 7 PN DERE ZAD fi R PER I, BIFCMITFIDOBKEZA D H SRPER2Y
H/NEW, FERETISFEER O S| B B LA,
BTRE— HFHN DO BRI ZAIZHES 5 Nl i o0 d SN 1, ARttt 75 OBk
TAICEET DN REIE E O H R ERN2 LS K&, fERE7ICHROES] 3 B
DT A,
HRPEERIOBTR —H N OKREZ AL, HiRPEER2DHTRA T FNOREZ ALY
b RERIARIEAL TS, fHRETICRMOES] B BfLZ A8,
WEEHLE B B Lo AT, 2R OFI ORI AR S 'ESMER T 58
BRSNS, R 7ICEMOBS| B BR-LZ A5,
B2 T 57— e,

ZO—WDBEFLT L —RIZEES I, T —REEbICEIEET 5 Eq e,

5 8 A ITRA A, BiTRC A BIER B 7RISR 2451 B 8l Lo Al bk
fif 272 )8 ) R FEAS D ER SR IZ BV T,

BIFCAE S B B LA 1E, Wime ., SMime ., EHIDOEREZ A LA Z

BIRL T L —RIGEW S OFDOERE ZA DR O #i R EFEER]L, BT —RIGE
VW DFIOERTE Z ADBERRO i SR PERER2, 7L — IR JT O NEgHIE i o #h
FOERENL, 71— NI ONREE O B R EREN2E L2 L &,

N1/R1>N2,/R2
D~TERERBENL T DT LR S5, )R B D ERS RS,
Wil & Al & O NS ER I Z A2 Al L7851 B Bl L2 A8 12380 VT

RN TR IR RS DO BRIE Z A DNRE IS BT BT EEE AL,

AL #I G B 2B R E A D LR OERE R Z AL TERY,

BTRC T E51E, RIRCESIORE ZA DU IZ S #E T2 AE DO S, Dledsb—F
ORI AR EE L TODIEEREE T2, HF A BFR.LZ A,
AL, T O—HRIE, AiFCERE 2 A MRERE AR I G35 MR TS

ﬂ



WO 2006/033320 PCT/JP2005/017277

[15]

[16]

[17]

[18]

[19]

17

&AL 5 R 23 Ve &2/ L CWVAZEERHEE T 5, flREL3IZREHD
5 'R LA,
AL ES O R d i 14 85— F ORI ZAIL, BiRC #5022 12 24 88
THMADEREZALDS, NERIARIEAL NS, FaRE 14T OB A
Bl L ARz,
AL BRI AL, ZADBRRBEOAMBERZARIOH RIS TSR
TWBIERRZATH D, BRI LI OES B BR-LZ A,
BTRC PR EZ A 35 T EOMIE D mSiL. ZOME & ERIE 2 A D i & Ol
(AT LM OGS HIANZRBITHEAELDS REESHTND, FEREH13IZHE
OS5 ER.OZ A,
WEEHLE B B Lo AT, 2R OFI ORI AR S 'ESMER T 58
RIS IS, §HRIEL3IZFEEDOES B BER.O AR,
B2 T 57— e,

ZO—WDBEFLT L —RIZEES I, T —REEbICEIEET 5 Eq e,

5 8 A ITRA A, BiTRC A BIER B 7RISR 2451 B 8l Lo Al bk
fif 272 )8 ) R FEAS D ER SR IZ BV T,

BIFCAE S B B LA 1E, Wime ., SMime ., EHIDOEREZ A LA Z
R ERIL. ATRRESIORE ZA DN IS4 BT 5855 L.
LRI G BT DR IR E ZA DN LR O R E R A/ L TERY,

AR E8IL, EO—FlE A, BiFeEREZAD MR ERE AR ICE &3 2 VIR
HiEZA L., A RIE S FHEREEZF L CWOAI LR RS eI 5, B 5 EMED T
SR,

k=111

un{

:

Bl

=
i



WO 2006/033320 PCT/JP2005/017277
1/5

(1]




WO 2006/033320 PCT/JP2005/017277

(2]

92 91

10b 10a

[X]3]

—12

14




WO 2006/033320 PCT/JP2005/017277

[IX]4]
N2

3/5
R2 N1 R1
(a)
I REEE 4 9%

14b 14a
. ) _ _ 42ﬂ?, b
’4% A7

| (¢
/_/k BENT

[IX5]




WO 2006/033320 PCT/JP2005/017277
4/5

[IX6]

[1X]7]

41

10b 10a



WO 2006/033320 PCT/JP2005/017277
5/5

(8]




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2005/017277

A. CLASSIFICATION OF SUBJECT MATTER
F16c23/08 (2006.01),

(2006.01), HO2K7/08 (2006.01),

F16Cc19/38 (2006.01),
F03D11/00

F16c33/36 (2006.01), F16C33/58

(2006.01)

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

B. FIELDS SEARCHED

F16C19/00-27/08
FO03D11/00

(2006.01),
(2006.01)

Minimum documentation searched (classification system followed by classification symbols)
F16C33/30-33/66

(2006.01), HO2K7/08 (2006.01),

1922-1996
1971-2005

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 Torocku Koho
Toroku Jitsuyo Shinan Koho

1996-2005
1994-2005

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP 2004-245251 A (NSK Ltd.), 1

Y 02 September, 2004 (02.09.04), 2-6
Fig. 1
(Family: none)

Y JP 10-184677 A (NSK Ltd.), 2,3
14 July, 1998 (14.07.98),
Fig. 5
(Family: none)

Y JP 2004-19731 A (NIN Corp.), 4,5,16
22 January, 2004 (22.01.04),
Figs. 5 to 6

Further documents are listed in the continuation of Box C.

I:l 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)

“O”  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

“Y”  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

Date of mailing of the international search report

25 November, 2005 (25.11.05) 06 December, 2005 (06.12.05)
Name and mailing address of the ISA/ Authorized officer

Japanese Patent Office
Facsimile No. Telephone No.

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2005/017277

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

07 September, 1989 (07.09.89),
Full text
& US 49295098 A

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2000-356218 A (NSK Ltd.), 6,18,19°
26 December, 2000 (26.12.00),
Fig. 9
(Family: none)
X JP 2002-147449 A (NTIN Corp.), 13,17
Y 22 May, 2002 (22.05.02), 14,16,18,19°
Fig. 3
(Family: none)
Y JP 2003-130057 A (NTIN Corp.), 14
08 May, 2003 (08.05.03),
Figs. 2, 9, 11
(Family: none)
A JP 61-171917 A (NSK Ltd.), 1
02 August, 1986 (02.08.86),
Fig. 1
(Family: none)
A JP 1-224523 A (NSK Ltd.), 7-9

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2005/017277

Box No. IT Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. l:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The “special technical feature” of the invention of claims 1-6 ig that,
in a double-row self-aligning roller bearing, the dimensional relationships
of L2 < L1 and L2 > A hold, where L1 is the length of a spherical roller in
one row, L2 the length of a spherical roller in the other row, A the diameter
of the major axis of a contact ellipsoid between the spherical roller in the
other row and a raceway ring. The “special technical feature” of the invention
of claims 7-12 is that, in a double-row self-aligning roller bearing, the
dimensional relationships of N1/R1 > N2/R2 hold, where R1 is the curvature
radius of a ridge line of a spherical roller in one row, R2 the curvature
(continued to extra sheet)

L As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of
any additional fee.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:' The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee..

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2005/017277

Continuation of Box No.III of continuation of first sheet (2)

radius of a ridge line of a spherical roller in the other row, N1 the
curvature radius of an inner ring raceway in contact with spherical rollers
in the one row, and N2 the curvature radius of an inner ring raceway
incontact withspherical rollersintheotherrow. The “special technical
feature” of the invention of claims 13-19 is that, in a double-row
self-aligning roller bearing, at least either of both side surfaces,
which is in contact with end surfaces of double row spherical rollers,
of a middle flange of an inner ring is flat.

There is no technical relationship between these inventions involving
one or more of the same or corresponding special technical features,
and therefore the inventions are not so linked as to form a single general
inventive concept.

Form PCT/ISA/210 (extra sheet) (April 2005)



ERATHRE

EgHEEs PCT/JP2005/017277

A. RAOBRTIHHONE (EERFTFSE (1PC) )

int.Cl. F16C23/08 (2006.01), F16C19/38 (2006.01), F16C33/36 (2006.01), F16C33/58 (2006.01),

HO2K7/08 (2006.01), F03D11/00 (2006.01)

B. REZT-HH

ME LT o Tl N RE R (EBFL8 (1PC) )

Int.Cl.  F16C19/00-27/08 (2006.01), F16C33/30-33/66 (2006.01), HO02K7/08 (2006.01), F03D11/00 (2006.01)

F/NBEBILIAN OB THRELZITo2oBHICEETndbD
AAEEBRHFELR 1922—-19964
BAEAMERHRELAR 1971—2005%
A AEERFERHFAR 1996—20054%
A E B E AR A 1994—20054

EREHAE CHEA LEETFT — 5 R—R (F—F = ADAFH,

ult

AR LI

C. BEEET B LERD b B ik
ST SRR BE T 5
BT Y — % BIACHA RUO—SOEHSEEYT 3 & &3, ZOBETEHORT EROBFEHDEE
X JP 2004—245251 A (BABIHEX&M) 1
2004. 09. 02, F1K (Z7IV—72L) ,
Y 2—6
Y JP 10—184677 A (BAREILEKXE&SH) 2, 3
1998. 07. 14, 5K (77IV—72L)

¥V CHloftxil b X#MnsIEs TN D,

NFE 77 Y —ICBET AR AE SR,

*x BIRAXEONT Y —

TA ] SICBEREO S A CHETIZ R < . —fRAIBT A HER RS
H D

[E) ERHEAOHEBEEZIIMSFETHHA. EHBRLEA
PIgIZAREINTZ LD

(L) EEHEERICERE A 1RIE ¥ 2 GRSt O LR D FEAT
AL <idfh ot BB A2 T 57-DI5 A4
Bk (BEEAFT)

[0 MEAICL AR, A, BRECERT 5

[P EREHEERATT, 2 oEEEOEROEME L 72 5 HFE

D B DHBITAFR =30k

EREHEE IELERRICARINEXRTH- T

HEEE FET S O TR <, EAOREBXIIER

DEREDT-DIZFIHTHHD

BITBEOH B TH > T, MDA THRA

DOFHEMETESER RN EEZONDH LD

(Y | $ICEEDH B LHTH o T, Skl 1 LA
L@ E D, BEHIZL->THHATHAIMEEEIZ
Lo THSEMERLNEEZONDLD

(&) B—F 77 2 ) —3CH#k

[T

D¢

ERREA=ZT LA E R REDORER
25. 11. 2005 06. 12. 2005
EREAERE DL RS T HHITEREE (HEROHIHE) 3] 3223
AAESHT (1SA/]P) wE =
HE£Z100—-8915 =
HRBTRARENSBE=TE4%3 5 EIEXSE 03—3581—-1101 P 3328

BXPCT/I1SA/210 (F2~_—)

(2005%44)




R s ERtmEEsS PCT/JP2005/017277

C (%) . BET3LRHOLNDIM

EER S X2 BT 5 :

B Y —%k BlAEYHE RU—BOEFHMSEETS & 13, 20Ed 2BF0RT HROWHOE S

Y JP 2004—19731 A (NTNgEX&H) 4, 5, 16
2004. 01. 22, 5—6K (Z773IV—72L)

Y JP 2000—-356218 A (BFRFEILEXE) 6, 18,
2000. 12. 26, Bo9X (773VU—7%1L) 19

X JP 2002—-147449 A (X7 4TX¥AE4D) 13, 17
2002. 05. 22, B3 (77IV—72L)

Y 14, 16,

18, 19

Y JP 2003—130057 A (NTN#RX&H) 14
2003. 05. 08, 82, 9, 11X (77xIV—7L)

A JP 61—171917 A (BREIHKKXESH) 1
1986. 08. 02, 11X (773 VU—7L)

A JP 1—224523 A (BABIHRXEH) 7—9

1989. 09. 07, &X
& US 4929098 A

BAXPCT/ISA/210 (FeX—vofix) (2005%F4H4)




TR RS EpstEEE PCT/JP2005,017277 |

B BEROBEEO—HOPFEN TERNWEZDER (F1—T0 208%)

WEEESZE3E (PCTI174(2) () OHEICL Y., ZOEBAEHRE IROEHIZL Y FHROBEEADO—MIZ OV THE
L hol,

1. [ #FskofmHA ., TOEERERENRRELST AL EEZELRVHREZELI LD TH D,
DED .
2. I ERo#HEAE 3. AEHELESREL T LA TEIREE THEDESH LM LTV

ROEBREBROESIED DO TH D, 2FEY,

3. [0 #RoOfHE 1. R IROEE Tl TP CTHA6. 4(a) D 2 TR UEILOHEI
- TR IN TRV,

S BPAOHE—MURKRILTWAEEDER (B1—V0D 3DkKX)

WICHRARB L S5z OEBRHEIC L EORBARS 5 & Z OEBRREREIIED I,

RO 1 — 6 ITFEHRAD NGB0 R] X, GV EBRLIAMZIIBNT, —HFIDKEZADIHRE
FL1. MEHOKREIAD ARSI FL 2, MAFIOKREZ A Ll E OBMEICAT2EMIINORELZA L L L
% L2<L1. L2>AO-HEEERRITAHZ L THY, FHROMBA7 — 1 2R DFBAD TRBIZREAITHIRER 1L,
HHABTLZ AERICRN T, —FFIOKE - AOWMOMBAEEER 1, FFIOKEZ HOBWROMBEELZR 2,
—HFIOWKE = AT ANHIETOMEBEREZN 1, MAFORE Z AICET 2R PLEROMBEELN2 & LILL
£ N1/R1>N2/R2OTEEERRMITEILETHY, RO 3 — 1 9IHRDIFEHD [HHI 22 HIRAIRFK)
1. BFIEHTL D AEEIC BT, BHIOKE - AOIREICSET ANROFEOHMED H b, S L b—H O
NEEAREEZALTCNDZETHD,

LMo T, ZHOORAE, —XE U EOR—XUExt ST 5 85 e S ATe0 R s 2 LHi e BRI RV NG B—
DO— RO SETERT D L IIGER LTV A b0 LIFRD bRV,

1. B HEASLEAR AT T < THRNICHN LT, < OERBERE L, T COMETRRHR
DOEFIZ DWW THERRL L=,

2. I EMBAEFESFERTIETHRL, TRUOAETHERFAROBHIC OV THET S I LB TEROT, B
INFAEFEE OMT 2R o1,

3. 10 HEASLERBMFAEFEE S — B0 A LOMIERNICHE Lo 0 T, ZOEREERS L. FEEOM
Do - 7R OFER OFE DA D>V TR LT,

4. [ HEASLEEMBEFEE 2 HIRRICHE Lish o0 T, ZOEBRERSE. FEROMHEORYNCER
ENTVBFEBICLR DR OF R OFEIZ >V TR L7z,

BRI ORBORL TIZETHEER
[0 EMAEFERR O, ZY TR0, REP IR OMMFE RIS, HBRAPORERI THRDL T,
T EMMFAEEFEE oMM L HTHBEAD G RERSI TR D - 7205, RiEP I FEE > PTHIE IR LR
Iz K b ignso 1=,
V. BIFREFEE DM & D BRI TR o7,

BRXPCT/ISA/ 210 (B1_—C0F3E (2)) (2005%4H)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

