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(57) Abstract: This rotary support device comprises a rolling-element bearing and a
Wg . sensor. The rolling-element bearing comprises a stationary body that does not rotate

Wi
(1) () 10 (REHRH)
i

-2 (24
(BRAtY )
‘\\ 2

~\/

6t

—

11

5/'T

57 B

Rolling-element bearing
Sensor
Outer race
Stationary body
0  Magnetostrictive-effect material

2 BhWN =

™
o
K
oo
,
153
N
(]

ADE TR
BT R okt

e

during use and a plurality of rolling elements that roll along a track formed in part of the
stationary body. At least part of the stationary body is a magnetostrictive-effect section,
the magnetic permeability of which changes in accordance with the applied load. The
sensor is supported, positioned near the magnetostrictive-effect section, by a part that
does not rotate during use. The sensor changes an output signal in accordance with mag-
netic flux that passes through a detection unit in the sensor and changes depending on
the magnetic permeability of the magnetostrictive-effect section.
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Supplementation of Box No. IITI:

Document 1 (JP 2005-048823 A (Koyo Seiko Co., Ltd.), 24 February 2005
(24.02.2005), entire text; all drawings) describes “a hub unit with a
sensor, the hub unit being provided with: a rolling bearing provided
with a vehicle body-side trajectory member (3) which has a near-ball
part that produces a reverse magnetostrictive effect, and a plurality
of balls (5) which roll on a trajectory formed in the vehicle body-side
trajectory member (3); and a magnetostrictive sensor (8) disposed just
outside the outer peripheral surface of the near-ball part in the vehicle
body-side trajectory member (3)”, and claim 1 does not have a special
technical feature since it is not novel over document 1.

Next, a special technical feature could be found in claim 2.

The special technical feature of claims 3-5 1is corresponding to the
above-said special technical feature foundinclaim?2, and it is considered
that it is efficient to carry out a search on the inventions of claims
3-5 together with the invention of claim 2.

Accordingly, claims are classified into four inventions each of which
has a special technical feature indicated below.

Meanwhile, claim 1 having no special technical feature is classified
into Invention 1.

(Invention 1) claims 1-5

“A rotation support device provided with: a rolling bearing provided
with a stationary body which has, in at least a portion thereof, a
magnetostrictive effect part the magnetic permeability of which changes
according to a load, and does not rotate even during use, and a plurality
of rollingbodieswhichrollonatrajectory formedinpartof the stationary
body; and a sensor which is supported by a portion that does not rotate
during use while being disposed near the magnetostrictive effect part,
and changes an output signal according to a magnetic flux that passes
through a detection part thereof and changes according to the magnetic
permeability of the magnetostrictive effect part, the rotation support
device having a configuration of reducing the concentration of stress
in the magnetostrictive effect part.”

Here, claim 1 having no special technical feature is classified into
Invention 1.

(Invention 2) claims 6-10

“A rotation support device provided with: a rotating body

which has, in at least a portion thereof, a magnetostrictive effect
part the magnetic permeability of which changes according to applied
torque, and rotate during use; and a sensor which is supported by a portion
that does not rotate even during use while being disposed near the
magnetostrictive effect part, and changes an output signal according
toamagnetic flux that passes through a detection part thereof and changes
according to the magnetic permeability of the magnetostrictive effect
part.”

Further, there is no same or corresponding special technical feature
between Invention 1 and Invention 2.

(Continued to next extra sheet)
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(Invention 3) claim 11

“A rotation support device provided with a rolling bearing; an annular
magnetostrictive member which is concentrically combined with a
stationary ring constituting the rolling bearing and has, at a position
where the load of the rolling bearing is applied in a circumferential
direction, a columnar part that is a part the magnetic permeability of
which changes according to the load, sections adjacent thereto on both
sides in the circumferential direction thereof being thinned parts; and
a sensor which is disposed adjacent to the columnar part while being
attached to the magnetostrictive member, and detects the change of the
magnetic permeability of the columnar part.”

Further, there is no same or corresponding special technical feature
between Invention 1 and Invention 3.

(Invention 4) claim 12

“A rotation support device provided with a rolling bearing; a
magnetostrictive material which is combined with a stationary ring
constituting the rolling bearing such that stress corresponding to the
load of the rolling bearing is applied thereto, and the magnetic
permeability of which changes according to the stress; a coil which is
combined with the stationary ring in order to detect the change of the
magnetic permeability of the magnetostrictive material; and a magnetic
pathmember which constitutes, togetherwithat least themagnetostrictive
material, a closed magnetic path through which a magnetic flux generated
bypassinganelectric current through the coil passes whilebeing combined
with the stationary ring so as to cover the magnetostrictive material
and the coil.”

Further, there is no same or corresponding special technical feature
between Invention 1 and Invention 4.

Form PCT/ISA/210 (extra sheet) (July 2009)



PR AR

ERHEEE PCT/ JP2015/067525

A, RHPORTLNEONE (EERFHFNE (1PC) )

Int.CL.  GO1L5/00(2006.01)1, F16C19/06(2006.01)i, F16C19/52(2006.01)1, F16C33/58(2006.01)1,

F16C41/00(2006. 01) i

B. #H&Ex1To7nl

A ZT > 7/ DRE R (EERFFr2 (T PC) )

Int.CL.  GO1L5/00, GO1L3/10, F16C19/06, F16C19/52, F16C33/58, F16C41/00

B/NBEBIUSNOEE CRHE LRI T =D BFICEENL LD
HAREEZERAFHEAR 1922—19964
HAREAREAFEAR 1971—201514
H AREEAFH RGN 1996—201514F
H AREBRGE AT EAH 1994—201514F

FEERE CHEALEET T —F =R (F— 2= ADL4,

AHAZ B U7 HIRE

C. PBHE3 5 L5806 53Tk

ENERT D) B 5
BT Y — %k BIFSCHG RO—IBOEFAMES 5 & X3, OMET s EFOFER HREOE R
X JP 2005-048823 A OEIHEFE LEkAESH) 1
Y 2005. 02. 24, &3, 2 2-5
Y JP 2006-308019 A (H A¥E LEEA =t 2, 7

2006. 11.09, E¥¥ [0001] , [0038] - [0057] , X 7-13
Y JP 2005-154784 A (K [FFFEREARE 2> 41) 3, 8
2005. 06. 16, B:y% [0001] , [0016] , [0031]

¥ CHOBEICHIXMAIES TN D,

W T b7y YT ORI E SR,

* BIESGROB T TY —

TA] BICEED D 5 LTI L, —REVETKEZ R4
HD

[E ] EEEEERTOBBEE- ST Th 50, ERHEH
PRRICAREINTZHO

[L ) B RICRELIRE T 5 U IO TR O R1T
EE RO EC NS b= NezR 2 1 AVAS NP oY -1l =
D0 (EEEA)

O] NERIC L 28R, A, BTREICS kKT 530

[P EEEMEBRIC, D OEEEO RO L 22 5 HE

D B DB I 7= 30k

[T ) EBRHEE A OB HRICAR SR TH - T
HEE & FET 2 DT BHOFBE IR

DBREOTZ DB HT 2 H 0

(X ] BCEEDSH 5 Th - T, UrE RO T
OFFRMESOLES RN N e EZEZ ONEH O

IY ] BCEED S D A TH - T, YaZ 0k & oo 1 L4
ok 0, BEEICZLSTHHTHLHEEEI
Lo THEBERNEEZONLED

(& F—%5 2 773U —3CHk

EEfRA e T LA

EERERA R E OFELH

20. 08. 2015 01. 09. 2015
FEBSFHERE B D& Bk Udy T BEFTEREE (FEREOHHME) 2F | 4741
HAERFT (ISAJP) P
BEEZ100—-8915 B R
HEHTRHRENEZTH4E3 5 EEEES 03—3581—-1101 HHE 3216

HBAPCT / ISA 210 (FHF2~—) (20094%47AH)




ER A EpsHpEE S PCT/JP2015/7067525

C (Bix) . BEd 5 R0 L5 3k

51 Lk BEd 5
B — BIASCHNG RO O AT 5 & &3, 0T 5 ETOER FREOFE
Y JP 2011-225928 A (H A¥E LEEA =t 3, 8

2011. 11. 10, B¥% [0009] - [o011] , [0021], [0027] , X3

Y JP 3-209016 A (mA 4 A =7 J—)X T—F—) 4, 5
1991.09. 12, 4 RX—I-F 52—, FH2X-#H5

Y JP 2009-191942 A (H A LEEA =t 4, 9
2009. 08. 27, By& [0001] , [0011] - [0012] , ™1

Y JP 2002-250662 A (7 4 —7 14— A #USth) 5, 10
2002. 09. 06, Ee¥& [0027]

X JP 2005-180688 A (N T NEEZHH) 6
Y 2005. 07. 07, By& [0011] - [0013] , [0023] , 1, 12 7-10
Y JP 2004-332796 A (N T NEERSH) 12

2004. 11. 25, B¥% [0013] - [0023] , 1-6

Y JP 2008-281158 A (N T NEEZHH) 12
2008.11.20, &%, X2, 5

A JP 2006-170352 A (N T NEEZRSH) 11
2006. 06. 29, Ex¥% [0041] - [0047] , 13-16

HAPCT / ISA 210 (HE2_—Y0k%) (2009%7H)




ERA R EpsHESE S PCT/ JP2015/067525

FHIM FFROFMEDO - FBOMER TERVWEEDER (F 11— D 2DHEE)

HEHSEEIH (PCTI174(2) (2) OHEILEY ., ZOEBEREREIROBEHICL Y FEROEED —HIZ-2>WTE
Lotz

1. 7 #RH 1T, COEEBHEERENHEEZ T L A2ELRVHRIEL LD TH D,
DED
2. Y FkIE 1, AEELEBRELY T A LN TE ABREE CHEDEMELH- LT

RWEBHBEORSIFEL LD TH D, 2FED,

3. T OickIE W, WEEFEROEF ThH - TP CTHHIS. 4(a) DF 2 TR UL OREID
o> TR ST 7en,

FUAR BHOEAERRIMLTNDEEDER (F1- =03 DfEE)

WIZHRARD L 9 Z OEBHEREIC UL EORBERH S & 2 OEBSHEER TR D -,
KRR — 2l

1. W HEBASKLEZBIGRAETERZ ¢~ TCHENISHMS Lzo ¢, ZoEBRERS . TN CTORE TR
TEZ DWW TER L=,

2. BMTRETFHA L ERT S E THAL, T COWA TRV CIET 5 2 L ST 0T, BN
EERAOM & RD DT,

3. % HEASKNERBIEE TR E 5oL UM Uk o720, 2O EBHRERS L, TR oM
£ %o 1= RO FERIAD BV THERL L7z,

4. 7 HEABLEIBITRAEFEEZ MRS L2 o720, ZoOERERAERS 1T, 5FROHEP ORI
STV D EINAR D IROFHERIEIZ OV TR LTz,

IBMFH A TR O BEE O B T 5 R
Vi BIISAEFEAL T, U T OHEICIE. B SIFER oMM LIS, HBBANSEBRILThD o7,
U OIBIERA TR OMM & ITHBEAD O BREE R TR D o723 BEE P L FERESMA A FOR L2
WIZSHhbiLiah o Tz,

W OBIEREFER OIS o 7o BER LTI eho T,

BAPCT / I1SA 210 (E1—Y08E (2)) (20094FE7H)




E A AR EEHERS PCT/ JP2015 /7067525

o5 TTT MR ORI -

SCHER 1 (JP 2005-048823 A RS TR 4E) L 2005, 02. 24, 43¢, &K) 121k, IWREE
R BT e KT 29 2 HARMELE A (3) &, Rt BAALE AT (3) (2R S
B ZiET AEEOE B) &, x-Sz & Bt JHARAELEEM (3) 2B 5
At BT O EH R O A ICRE SNt oY 8) &, Zmilz., By ftE
Tz M OREHESIVTE Y, FERE LI, S0k LIS R D FEEER RN TWhB D, Kl
TR EARIRI R A L,

WAZ ., GERIA 2 [ TR 2 B AP R BN R AL S u7z, F L CL GRIA 3-5 OFFR 72 Bl pO R
I, FHRIE 2 THIL e LAtk e B RHER & T b DO TH Y | GERE 3-5 IR B %
BIE, RERIA2 \CIRD L LD THEELITHI) ZEDPIERNTH S LERBDLND,

EHTAHE, FEROMEMPHIX, K& TRLORR R EINMRH SR E G5 4 DIEHIZXIy S5,

72k, FEA 7 HARIRHS 2 A L2 0GiEsREHE 1 ik, W 1 IS T 5,

(FW 1) 3R 1-5

(7 < & b HT B IS U CBRERNE LT 2 BRI 2 AT 5 & 3T, M
LT B IR L 720 B I & L BT L (RO — TR S Ul b 208 5 B o iE B
Lo AR AR D MR b | TR AT X LR S R T L LT b i
L7RU 4312 308 S AL, 1 5 R 2 i3l L B0 R A R OB RERIC K - T 2
RIS IR B2 M S B ¥ & | %A 2 1 A i o d - T iR R
H OISO B ST DR LTS, [P, |

T DT, BRI R A LRI L, 6 LI B,

(W 2) FE=KkIH 6-10

7 &b —310, M BD MV 22 U TR N 2T AR Rid A L, i
FBRFIZ [0HiE9 B AR & | BiiscfeB 2 Bmioxt U ClnEidE S - REE ¢, R S s L
RWNVERAIC B S, A o A wiE U B ORI EN RS OBRGRIC L > TELT AR
WIS U THES 2B XA & 22 - mlis R |

F20EH 1 LA 2 Lo, F—0, FE0T 5 B e HARR R IEAE L,

(FEWT 3) GHRIH 11

MHAZN Y WSz & AiTRCHES U dhsz 2 pk 2 i ik diml o6 L CRLDICHA G b E D & R,
M 7 12 B U CRITREHR AN U il O ALfar fif FLANINE 2 ALIE T, BifsC BT 7 B2 G U TR M
ZALT DI T D - T O METT N B9 5855 08 € L ENERINERIC 72 » T2 BB T H
o 2T DBIROMARE & | BRCRAE I D £ 5 7 IRHE TRTRCAE R I B R
B S AL, ARCAER OB OZAL R T ot P & 2 A 7o s SR, |

Fro W1 EIEW 3 & ORNZIE, [Fl— D E 72 I3RNE 3 2 Rl 22 SR IAFAE L 72w,

(FEWT 4) FhRIH 12

RN D hsz & ATRCHERDS U iS22 W Rk 9 2 Wi Lkl L 2o LT AITRCHAAS U 52 OB fif B
J& LTS A0 D ERICHLA G D S 4L, AIRCIS SIS U Tl BERN L3 0B & | ATaCH
1Eg 6 Uil G o S iz, BRCHEEM OBBCROBL 2T 5 8D = A /L & | Btk Ik
il 2% LT, RITRCE R M ORTRE = A L &2 78 5 BRICHLA G b SRR T, A7 < & bRl
M & T RITRE = A WS BB 2 i3 90 0 AR U 7o BER D3 i 2 PSR 2 MR 3~ 2 RZBE 0
& i & Tz Rls SCRp R |

Fro W LI 4 & ORNZIE, [Fl— D F72I3R0E 3 2D Rl 22 S RFEIIAFAE L 72w,

BAPCT ISA 210 (Hy~<—) (20094£7H)




s EpsHpE®RS PCT/JP2015/7067525
RFU 77 2 U—ZBT B ER

JP 2005-048823 A 2005. 02. 24 7y IU—7L

JP 2006-308019 A 2006. 11. 09 7y IU—7L

JP 2005-154784 A 2005. 06. 16 US 2004/0094238 Al
EP 1420078 A2

JP 2011-225928 A 2011.11. 10 7y IU—7L

JP 3-209016 A 1991. 09. 12 EP 432122 A2

JP 2009-191942 A 2009. 08. 27 7y IU—7L

JP 2002-250662 A 2002. 09. 06 US 2002/0078765 Al
EP 1217351 Al

JP 2005-180688 A 2005. 07. 07 US 2005/0117825 Al

JP 2004-332796 A 2004. 11. 25 US 2007/0110350 Al
WO 2004/099747 Al
EP 1621858 Al

JP 2008-281158 A 2008. 11. 20 7y IU—7L

JP 2006-170352 A 2006. 06. 29 7y IU—7L

HAPCT / ISA 7210 (XFr 773V —ABI) (200947 AH)




	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 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - description
	Page 72 - description
	Page 73 - description
	Page 74 - description
	Page 75 - description
	Page 76 - description
	Page 77 - description
	Page 78 - description
	Page 79 - description
	Page 80 - description
	Page 81 - description
	Page 82 - description
	Page 83 - description
	Page 84 - description
	Page 85 - description
	Page 86 - description
	Page 87 - description
	Page 88 - description
	Page 89 - description
	Page 90 - description
	Page 91 - description
	Page 92 - description
	Page 93 - description
	Page 94 - description
	Page 95 - description
	Page 96 - description
	Page 97 - description
	Page 98 - claims
	Page 99 - claims
	Page 100 - claims
	Page 101 - claims
	Page 102 - drawings
	Page 103 - drawings
	Page 104 - drawings
	Page 105 - drawings
	Page 106 - drawings
	Page 107 - drawings
	Page 108 - drawings
	Page 109 - drawings
	Page 110 - drawings
	Page 111 - drawings
	Page 112 - drawings
	Page 113 - drawings
	Page 114 - drawings
	Page 115 - drawings
	Page 116 - drawings
	Page 117 - drawings
	Page 118 - drawings
	Page 119 - drawings
	Page 120 - drawings
	Page 121 - drawings
	Page 122 - drawings
	Page 123 - drawings
	Page 124 - drawings
	Page 125 - drawings
	Page 126 - drawings
	Page 127 - drawings
	Page 128 - drawings
	Page 129 - drawings
	Page 130 - drawings
	Page 131 - drawings
	Page 132 - drawings
	Page 133 - drawings
	Page 134 - drawings
	Page 135 - drawings
	Page 136 - drawings
	Page 137 - drawings
	Page 138 - drawings
	Page 139 - drawings
	Page 140 - drawings
	Page 141 - drawings
	Page 142 - drawings
	Page 143 - drawings
	Page 144 - drawings
	Page 145 - drawings
	Page 146 - drawings
	Page 147 - drawings
	Page 148 - drawings
	Page 149 - drawings
	Page 150 - drawings
	Page 151 - drawings
	Page 152 - drawings
	Page 153 - drawings
	Page 154 - drawings
	Page 155 - drawings
	Page 156 - wo-search-report
	Page 157 - wo-search-report
	Page 158 - wo-search-report
	Page 159 - wo-search-report
	Page 160 - wo-search-report
	Page 161 - wo-search-report
	Page 162 - wo-search-report
	Page 163 - wo-search-report
	Page 164 - wo-search-report
	Page 165 - wo-search-report
	Page 166 - wo-search-report

