wo 2011/111773 A1 1N OO0

12) FEFHBAEZHICE SO T AR S -ERERE

(19) t R M EFT A RS
EfSE75E

(43) B REA
2011 &£ 9 A 15 H(15.09.2011)

TN
¥ £

10) EELHRES
WO 2011/111773 A1

(51

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

1

(72)
(73)

ES 455557 58
F16F 9/50 (2006.01)
F16K 1/00 (2006.01)

F16K 31/06 (2006.01)
F16K 47/02 (2006.01)

ERHEES: PCT/JP2011/055618
ERHRER: 2011 4£ 3 B 10 H(10.03.2011)
ERRHEDEE: BHAE
ERARDERE: BHAE
BEET—4:

4%F8 2010-052910 2010 ££ 3 A 10 H(10.03.2010) P
458 2010-052909 2010 £ 3 A 10 H(10.03.2010) JP

HEA CKEZR<CE2TOEERIZOVWT): B
/NI ¥ #% K £ % (KAYABA INDUSTRY CO.,
LTD.) [JP/JP]; T 1056111 BRITHARABX;EMBEI =T
B4F15HRES 2 —E /L Tokyo (JP).

ERE; LU

FAF/HBEA CKEIZDOWVWTOHA): X1 =7
(OOTAKE, Kouji) [JP/JP]; T 1056111 R FERERE
MEIZTEAB1SHREEZEL L 2—EL
WY NITEHRAEHEN Tokyo OP). HEE =

74

62y

(KAMAKURA, Ryosuke) [JP/JP]; T 1056111 BRI ER
EXEMII_TEH4ABZ 1 SEHAEZ 52—
EIL AV AIEBRKXESHRA Tokyo JP). F &
& (MORI, Toshihiro) [JP/JP]; T 1056111 BRIR &R &
REMEIZTE4ASZ 1 EHRAEZ LV 2 —E
I WY NITEHRKXERRN Tokyo OP). T B
T (MATSUSHITA, Yuusuke) [JP/JP]; T 1056111 B
RAMERENMAI_TE4AEZ 1 5HRAEZG Y
A—EI) HWVYNIERAKHLA Tokyo (JP).

REA: & BE(GOTO, Masaki); T 1000013 3
M FREREFE=ZTEHIEZ 1 SRASE
Tokyo (JP).

BEE (RTODGEWVRY ., 2TOEFEOERNR
EAVEIEE): 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,

EEN

(54) Title: DAMPING VALVE
54 EBADLT . BEF

(B3]

14d

-— CLt

CL2

(57) Abstract: A damping valve is provided with a through-hole which forms the passage for fluid, and also with a poppet which
has a center axis and is seated on a valve seat around the through-hole. The poppet is contained within the housing so as to be sl-
idable in the center axis direction. The vibration of the poppet is minimized by pressing the poppet against one wall surface of the
housing by a pressing mechanism which presses the poppet in the direction perpendicular to the center axis.

67 B

BEFIRAOBREERT HEFLE, BAABADNLITO— MIEBEET S, PILEBERT

HRRY FEFH/RZ D, KAy FEIND DT IZRLBMARICEIHEHICRESNS, KXy bEFID
BEEAARICHBIHAHNBANXALIZEY, RRY PENID UV TDO—AOEEICH LA TS L

—G\

ARy FORBENFT S,



WO 2011/111°7:73 A1 W00 A0 T T

SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, GB, GR, HR, HU, IF, IS, IT, LT, LU, LV, MC, MK, MT,
VN, ZA, ZM, ZW. NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
BF, BJ, CF, CG, CI, CM, GA, GN, , GW, ML, MR,

84 EEE EROBEVRY . 2TOBEDELEE ( GQ

NE, SN, TD, TG).
nﬁb\Tﬁ‘E) ARIPO (BW, GH, GM, KE, LR, LS, MW, T )
MZ,NA, 8D, SL, 8Z, TZ, UG, ZM, ZW), 1 —3 ¥ 7 RTORELRE:

(AM, AZ, BY, KG, KZ, MD,RU, TJ, TM), 3—R v /8 __ EREERE (S 21 &03)
(AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL, FR, " . HE 21 %)



WO 2011/111773 1 PCT/JP2011/055618

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

B M &F
RAOEH - BHEF
BT o B
COERAE, Ry FEOULTRT + EAVEHERICET 5,
R

BARAEHHFTMN2009F(ICHITLIZIJP2009—222136AI[E,
ARy FERIDNLVTRT « 2 A HEREROREREHATLTNS,

HERERES ) VIONINIT U2 Fa—T&ER., 2o TDONEID
TIR3Fa—TRICEBBD T —NEREZ TS, P UFITEER MY
Ow FICHELEZER MUDBIRESND, DU UFORAICIEER oItk
Y, EX Oy REIDHEEE, EX Oy RERDIRIOMBEEATRS
nad,

BERTEX Oy FRIOEHENS )P —N\~EBREFRH St 5155
HERRICE TN TS,

NWILTRT 4 BT HRRY bE, BiShizV L/ A4 FOBAIZEKY
 EmEFERBERICERSNABORAY D) D TKRD/NNILTo— MIE
45 ETHBBMBRZAET . YL/ A4 FBNBBESh TORIMRET
(F. ARy MENLTO— B UTRL, NILTO—RERRY FEDM
ORKEEZEZN L THESRERBESE 5,

YU/ A B ESNTKET, ARy MIMbh AEENHERDOE NN L
RIbE, FHBEBOEAICE L TRRY FOEHENY L/ A FOBAIC
MLTALTO— BT T H, ZORRELDINLTO— R ERRY
DI EDRIKEEZN LT, EBRANRRY FOERDAYICHR I
FzNIVTEITHRAT b, NILITEITIERR Y bOSEHRICH L CTEAAMIZE
BHERE S ESHOR— AL, EENHERMN S/NLTEITHRALL
FERIZEOR—FE2E > TYF—NNERET B,

ARy FEBAMICEEBBRICXFET 50T, "Ry IRy FD5E



WO 2011/111773 2 PCT/JP2011/055618

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

Mk URBICHEREA SN, NLINDDUSTICEBBEHICRET SEmRERR
%o
FRAOHME

RRY WY T RLERETIE, WNILINDDUOTRIZABM SRRy +
DEWBMERY AL & SITLTHAR— FARMSEERORNLSTREIND

MEORERECHAEZDEBRICELY ., ARy bOEIHENTDUT LD
BEMNAN S &, COEBREDTENLS, RRY MINVDOUITRTS Y
TILERADOREZFET S ENH D,

WIS, AERERTEMOEREEREDOBICNET HHEICIE, HER
BHRNBEIRE ZRINGT SR, HEEERNOHEOEANBLCERT
o COLIEKRRTRRY bWMREITHE. BEOREERLEGTY,
ERBENCHELLGVWEEZEZX STTREMENAH S,

COFEBAOEMIE, LEN-T, WILTRTAIZRRY FERWV-EER
[ZEWNT, "Ry FOREZMNMHTEETH D,

UEDBEMEERT 5012, CORBICLIRERT, RAOBREE
BT HEFE. BILABED/NILTO— MIBET D, REEET HHRXyY
FEERBAZTWVND, RRY MINTDUTIChLERARIZES B BICUE
nod, BEFEFER, ARy bERLBEEARATRICHBT EHBEA DX
LEBA TS,

COEFAQHERLE VIO ORRIT, BAHEOLTOREDH THHA
EndEEBIT, FftSN-RAIIREIND,

X oD i B 7 B B

[R11F1G. 1XIOFERRBICKHBRFLTEAT S MEREROBRIEHEE
HTHb,

[R2]F 1 G. 2IFCORERBICKIFEZFOMHFERTH S,

[B3]F I G. BIFCHHERAICKEIRRY FOILKL-AERTHD.
[B4]F 1 G. 41FARRy bEtmé A HOEHRARTH 5.



WO 2011/111773 3 PCT/JP2011/055618

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[B5]F 1 G. S5I&F 1 G. BICHEBTEINCOHKBADE 2 DEREHIETRT .
[B6]F 1G. 6IEF I G. SICHEUTEINCDEHADEIDEHEHZRT .
[R7]F I G. 7XCDERADE 4 DEEHIZEHHRNy FOTLKL-AIER
THb,

[RB8IF I G. 8IXFF1G. 7ICHUTHA, COXBADESDEEHZRT
RAZERT 51-ODRRE

FIG. 1458956 ¢. CORAICKIBEFVIE, R0
DHEREBEDICEREIND,

HMEZRERDIE, EEHEERELLZDU A 1ONITIEIFa—T2%
BAH, YUVAF1ETIIFa—T2LEDEDAR—RIFA Vv FFa—7
612k Y NBIDESNHERRL 1 &MU F—N\REICERENS, VY
1. 40FFa—76, RUTVEFa—J2ERAMLEICEREIN D,

VYU THDAR—RFER oAy R3D—MHICEEINIEX Y
412kY, EXtrOy F3AEIDEER1E, EX Oy K3 ERMEID
MER2EICEMESND, EXMVARER M AY R3O VA1 ITH
FTHRALDY DA 1 MLMBH., EVEANIEHERESRDOMEHE, (T
LTy o1 REwmARIZEHT 5.

FOAFa—T20LHICEAY FAHA F1 28EEShD, EX O
v R3EOY FHA K1 2062051 0EmAMNMINESERICEET
5, PTORAFa—T2A40FrFa—TJ6&) A 10O LmOEAORIEO
v RHA K121k YEEESI S,

TI3Fa—T2FFEOERIZEEEN, 41 0FFa1—T6ETI2F
A—TJ2DEMEDHEICFHAEDKEEZH T TCUZENE, 10 FFa21—T6
DEBIE VT 1DERE EBHITR—XB5(ITLH>THEIND,

DY —NRIZIZEBENITE SN S, VHF—/\ROMEODLAIZIFHAR
ADEAZIhD,

R=RASIZEFzVvIHFS ad&lIbohd, FIvI#H5 aldBEEER



WO 2011/111773 4 PCT/JP2011/055618

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

DOEHEBEIZHE>TEXR R Y F3ERMADAER 2HAILEKRT HDIC
LT, V= ROEBHZERGCHER 2ISKASES—A, HAM
DEEMDREEBELT D, GH. JF—NREFIVIHSald, 107
Fa—T6ETIEAF1—T20EMEDBREZEZN L TERERT 5,

EXMDAIZEFIVvIHF4adFETONE, FxvIH4 aldBEREE
BDDIUBEEMEIZHE>TER Oy R ERFAIDBER 2 H1ME/NT 20
LT, HER2OKREMEMEER G CHER 1 ITHRHESEE—A., &
M EOEEHORBEEBELT 5,

EX b0y FIEIDHER 2L F 1 DOLEBICHAESHT-EF I 3
ENLTAUFFa—T 6 ORBAIOESRERL 115EET 5,

HERERDIE, 10T Fa—J6DRBIOEEHERL 1 &4 2FFa
—J6DNEAID ) F—N\REFEBTT IREFVERZ .

COHERERD (EHBREICEMNTHIEX Oy FIAIOHER 1,
HBMBERVENLTEIBA YT —NAELFREL, BEFRVORBIERICE
DL BABENERESE D, MERESED (FIBERZITHENTHIER by
Oy F3ERMBIDAER2Z2MALF T VI R4 aZ N LTHEBBNPER MY
Oy FRIDHKMER 2IZFHEAT S, LALEAS, YUVF1TRATIHEX MY
Oy R3DYYUFT 1 AOBRAGEHELDOETMDREE 4D, COEBH
(THER 1M SBEERFVENLTUF—NRAFEL., BEFVOFEER
[CEOLKIBRIRENERESED,

2F Y, HEZREHRDDBEFLIEBEOVNTRIZEWNTE, UV
FS1ADCETREFEERFRVEN LTI —NRALERE L, BEFRVIED
HORBREICHECTRENERESE S,

EXtrOy F3DOE@EELER Oy K3 ERFFEIDBER 2 DETE
Rexr 1@ 2CFEITNE, HERERD DHBREME L IEBEICE L TH
ER2HOLBEFAVENL TV —NARICHEET HEHHR=ENELLLAHY
. HERESRD (FHRREELIVEEMEICH L THFLWNRRENERET S,

FIG 2%3B35&. BERFRVETIz—ILE—TJHF10&EHITNL



WO 2011/111773 5 PCT/JP2011/055618

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

THr—X1112EEh 3B,

TIAFa—J2$AlEICEHOH 2 a®HAT D, 7TUEF1—T 205
EICEBOE2 a ZEO LS CHARBBKO V7Y L2 1 BNBEEGLETEAES
nd, Vry b2 1ONEICABRKONLITT—X 1 103 ET 5, /VL
TH—X11DWERICIEET1 1 28N LOBEESNDS,

NILTHr—ZX 1 1IERARBICHLAMIZEET SIS0 11 1 ab’ i/l
End, YL/AF8MRTZUDET111abE 11 2[CBEIND,

YL/ AF8IE, aa/L81&, a4 I8 1%&EBZTELI-AREV82L%E
BZ2b, REV82DEmMEITIUUE1 11 allfflbEhd, REU8 2
DEIHIE1 1 2125 T S, REV 8 2DRAEAICIEARBROE 1 BEHK
S8 IMNEMEE1 1 21T ELL-RETHRET S,

REV82MNAEICIK. £ 1EEH8 SDEWTERL T, R—HED
FEHEMTERINIZAR—Y 8 ANHET H, 51T, AR—HY840D%
I ERE L CR—EEOBEM TR SN -FE 2EEH S8 6 ARE L 8 2
DRAEIZHET 5.

Fo2ETEHE8 5NAMIRE Y8 2N 0EARICRET S, F2EEHK
58 5 & EE L ICHIMEM TR INNMITBHS 8 6 SNEEE NS, SM
AIEHE 8 61X Tz —ILE—TFHF 1 0D/NILKRT 1 EEHET B,

%1 EEHE 8 3NMWAIZITRAIR B 8 8 NIES NS, NAITEHEK
8 8M—im& 1 EAEHKS 8 3L DMICITIEHMEM THBREINTZ) VI
DITyv87MNEIND, NEAITIEIEN 8 8 DHNIIILE 1 EEHK 8
SMEMEMU-MES 8 ahBiichd,

F1EEHS 8 SOEMOFLIZIFEARAMN S LR NFELLC 1 2454
T5, FRAFAERL 1 20%HEIME8 8 aNITRAT S, ME8 8 alA
[ZHEWNT, REAIEIHKE 8 8 LITRNAERL 1 2L DMIZXTY 513
BREENE, XTY2T 1 3 KIERAABRL 1 2(2XH I, RAATE
B8 8 EE1EEHLS SOEMMNSEMT 2ARICHET B,

COEEDHETIEH, NULTH—X11IZE1 128 LOEESIT=%



WO 2011/111773 6 PCT/JP2011/055618

[0037]

[0038]

[0039]

[0040]

(&, (ERAFBRLC 1 20BEETILETERL, HIZEE112%N
WIT—X11ITHRESEBIHE, E112FNLT7r—X1 1 h5EY 4
LATREICHER T NI, HERERD DMAIL THERLI-EE, E112%F
NILTHr—Z11h6RYNT ZETIERDFARL L 1 2 DIEENTREICK
%o

AFFa—T6IFAAICEHOTER)—T6a%FT D, RJ)—T6a
DOABIZ/NILTNTOUT 1 4ADMHER1 4 b HBRET S, IHEE1 4 b DRI
SIEAVFFa—T6L&2) 0T 1OROESIERL 1IEBETHAQR
— LA SN D, FEEERR L 1 DEBFRENSA > FFa—T 6 D5
[CRELEBWVESICZ, RYU—=T6abk/nNILTNDDUT 14081 4b &
DRI —ILEM 4 8 HERB S D,

NILTNY 20T 1 AARIZIEABR— b LISESR L CRELE(S/NEDIEE
M14de, MEB1A4dIYBDORELGNILTET1 4 e EDBBRETNHD,
EBIT, NILTE1 4 eI DTILABIZNILINGDUT 1 4F2EET
LHEHBDODHEHAR—F14 fHABHE SIS, HBREH14dD/NILTE14 el
MmIT-BOEORABEICIEANILTS— R 14 nh ) DTRICEEENS,

NWILTE1 4 e lTIXBERVONILTRT « ZHEET DRR Y b7 DR
7 aNBAAAICEEBERICKRET S, "RV FTOEmR7 ald/N\ILTNoD
VU1 AMGEARICEHE L, RERIEKN S 8 1T ET S, ARy M7
Hif7 a X Y/IMEDERIR7 bZHT D, L7 b DFEIHICITFASMRIRD /L
TANY R7 chEREND, NILTAYRT cHNILTV— M1 4 hITHEE
FTBHIET, AAR—FLENILTE14 e EDOFEEMNER SN D,

NILTET14eRIZBEVWT, NMLTO—F14hERRY F7TDORIFT a
ERIHT b EDBRELDBICIER T VT 9N EEINE, XTYUT 9l
ARy b7 ZREIATENHKS 8 8ICAITTHET S, GHH. XTYUT9FR
TYUT13EEIRESNA TSSO, FRAFERLC 1 2I12&YRT
)91 3DEREELRHET HHBEICIE. RTY T IDERFTESL R
[CEREEN S,



WO 2011/111773 7 PCT/JP2011/055618

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

WNILTNG DT 1 ADNRIZE, NLTNoo0 01 A08ARICEL
THOR—F14 f FHOUBIZTS VD1 4a L RBEH1 4 i NEFEICE
S2THEEND,

770014 aDNRAEYV Y P2 1ORBEEICET S, YISV 210
RANZIFABHBRDAR—H 10 1 B8KRET D, AR—H101([TEFETFY
D14 a bt RAQDOHBIZIEIHNAMEDTISUE 101 adMBpidhd, 7
ZUTE101 aldN\LITS—R11DTSUPE1 11 altdigdT b, £
= YL/ A F8DKREL 8 2 DENARDIHERIZ L#ET 5,

IV 4ald, NLVTH—X1 1%y L2 1DONEICIEESED
CET, 7500811 1a&Vry b2 1ORAIDEZE2 1 a EDEITR
R—H101ZNHLTHEEFEINS, AX—H10 1DORENSHEI~DES
MDY= EHLETEH=HIT, AR—F101EVSy 21 EDORICIEY
—ILER# 1 0 2 M3NMEE S B,

TS5V 101 aDRAEICIE, REV 8 2 LEAMIZEE L= 2E
T 8 5AMRET D,

TJx—LtE—T5#10D/NILITRT 1 ITHET 25T S80S 8 6 (FAE
DEREZL, NILTNDDUT 1 4AOKREET1 4 | DNREIZERET D, 4
BB 8 6IX/NILTNID T 14D TS0V 1 4abEFTRIZVY
86ad, REAFMNS ISV 14allATTRETARIKEES86bEE
BZ2%, 7570986 abAR—H101NDISUPE10 1 a & DEIZIF
AT BHE86E TSP 1 4allAFTHETEIRTY S 103H80h
BInd, YL/ 4 F8hmBSNGEOKETIE, SMUITTEISE 8 6 (FIRIK
TEEB8 B bE/NILITNYDUT14DTZ0P1 4 allEELATEREIC
REIND,

AT EISE 8 6ICIEEREEERBL T, RAIECHEIE #ERBT HEHOA
)7 4AX86 chsEichd, SMAIRTEIRKE 8 6 (Z(F S 52, 81 DEER
583, AN—H84, RUE2DEEH 8 5AERHT &K LI-FAGD
RENZ/NILTNTO DT 1 4 ENBITTEIRRE 8 6 EARRY ~7 EANERT 6



WO 2011/111773 8 PCT/JP2011/055618

[0047]

[0048]

[0049]

[0050]

[0051]

AR—RE AV T4 RX86ct, ZHRT HBEF.8 6 dAMHIND,

T70914alllTEBEA 4 ghBRENS, AOR— b LIFHEERER1
4d, WILJE14e, HAR—F1 4§, SMEATHHKGE S 6 NIRNE SIS
AR—H1010ORA, EEFL14g. TUEF1—T20HAE2 a 24t
LTYUH—NRIZEET B,

KEE1 4 | ERAIRIEKE 8 8DMEITHE LT, NILITNTDUT 14D
NBEIZIEIEREM TR EINEEROR by/S1 420853 h 5, REE
B8 8IER Fy/N1 4 21THETHILET, TRLULOBARERZIR
HlEhd, BH. BELLIET v v 87 X byl 4 2% AREIEMH
THEBRITNE, RAEEH%E8 8T vy v 8 70X by/i1 4 2(THEL
EEDEECREDREZINMT A ENTED,

REITTESE 8 81d, Tvi v 8 7IZ4ELKRETEHNENE 2DE
EHN8 6 LETELDTERICHEEINS, NAIRIENSNS 8ITITFE -, &
AEOEHEICERT AESMENZF L T H-HODEREFL8 8 b AR
Ehbd,

YL/ A R8hfliahdE. £1OEERSS 3, NEFTHMSS 8.
E20EEHS S 5 X BOIMBIEEEING, CDEE, EHHEMDIR—
H8 AMNEMIZ, SNEADEwARESICH L TAADBEARRINELHD L
SICT—EERRL. ChITEETHFE 2DEEHS 8 6 DEIKIZEH Rk
DOT—\EEBRTSHET, BBESNY L/ A F8DHRMNE 1 DERE
B8 3LEE2MEAEHS8 SNOANAEFYICEHR L, RAITSHKLE 8 8 %4t
LI-BBRD RSN OT <A D, CO&SBHBOBRICKEY .. RAITTES%
H88IEARRY F7ENLTERTAIRTI VT ODREAITHLTE 2D
BEEHS8 5IZEIEFELND,

FE20EFEHS 8 5IT5IEHFE oN-RAIREIHKE 8 8 B AMICENT
HOITHN, NAEIREIS 8 8ICHEIGELIET Ry 7 (FRAIRI BN
88IT&YNILTL—FR14hICAITTEBEIEN, /NILTANY KT cENIL
To—h14nIIHEEIES,



WO 2011/111773 9 PCT/JP2011/055618

[0052]

[0053]

[0054]

[0055]

[0056]

—A., BliRENIzV L/ A F8HW BT DHIRITE 2 DEAEHKS 8 5N 5
S HITHMARTENERS 8 6, /NILTNDDVT 14, VYiry b2 1B >TNA
WITr—ZX11ITES, TOHER. fEMEONMETIBHS8 6 XX T v
J103ICHLTE20EAEHK S8 S5ICEIZHELN, F20OEEHKLLS8 5
[CEETHIET, RIRBEB8 6L ETTUV 14 abtDEICREBEERAT
%o

DEY., YL/ A F8HEMBIREIZHESEZEICIE, BREFVIEALTY
—r14nMBYTEL, RRY F7ENLTE—FR1 4 hEDRIRERZE
MNLTAAR—RLENILTE14 et FEBLTWD, Zz—ILE—TF
THHINMUTHH LS 6 IFBRERL86bETS U1 4 alZHiFS 0
HEREBIZREIA, NILTE14 e bHAOR—F14 f RUIRIKEES 6
b&ETZUT14abDBEMAENLTGERILT 4 gICTESFENADRIEEMHA
HLTWD, COKRETIE, AOR—FLOSHERE14dENLT/HNLT
E14e~EBUBEZITERBNSRAT S, —A. /NLTE 4 e DIEENH
A T4R86 cHENLTEEF14 g~FiHT D, CORBERDS &
TRESEHRBEEHED/NENA) T4 X866 chEFELTHEENERES
5,

fAIEMD RS TIIZEYY L/ A FS~DMEERDEIENEILL-HE
&, BERVETI—ILE—THF 10 ZDHBICRESNS, COREZE
TI—)UIREEMT B, Jx—ILREICEVWTEERVATL2ERENEH
ETELNMEETYH, COLIICLTEERFVEETICRES N7 —IL
TR 19ICKYRIMMERDBENEZRESEEIENTES,

—7A. YL/ A R8T hd L, BEFVIINILIAYET cENIIL
To— b1 4nICHEESE-FAHEKEE GRS, J2—ILE—TH10[EFE2
DEEFS 8 5 MNIMATIEIFKE 8 6 Z5IEHE S LT, RIREE8 6 b &
T30 14abDRBICRBEZERL-FBREELS,

CORETIE, AAR—FLAS/NILTET 4 e ITHAT DEBHIEHEE
H14dDEFHHEATHRRY F7EZNLTO—F14hB) T NEER



WO 2011/111773 10 PCT/JP2011/055618

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

FThIEESHEN, COBDISYXFUIEREYL/ A F8OMBERICKY
ELT b, Tz, KRY L 7DY T FLE-RDBEFVOREREAL VL
/1 F8DMBERICHE L TELRT S,

ECAT, BEFRVICBEVLWT, ARy F7E&EIHF7 aZ/NLTE14eD
NAICIRESE A ET, IVTILARMDEROTDEIIN T HIEE £ R
ShTWa,

MERER1 4 dDBNILTET14eZNLTHAR—F1 4 f AERETS
EENEIE. R Y M7 ICEARUNDAZRIFTN, /NILTE14 e DR
([CEIR 7 a MBEELBEEHED S & THRE L TVDGEEICIE, KRRy F7(&
RREEICEFEIND, LAL, Eif7ab/VLTE14eDVVThNIZE
ERENAHDIEBEE. HOIWIHEREGERDDBEDEBTREICLYRRNY 7D
HEifi7 a&/NLTE14 e DRAEDEBEEMER LI-HEICE, BRI
AdMBNILTET14eENLTHAR—F1 4 f ANERBET HESHALR
Ry b7 IZRETEHARLUNAD AN, Ry b7 ICREIZHET 5, AOQR
— FLOEADPEEICELRT S &5 WHERERD DBERRTIE, Ry
F7TDOIOERBICEYHERERDIBEEERT I ENH D,

COFERERRY F7DREZFLET H1-0OIC, "Ry L7 EZHLEEE
RTOAEINBTEIMNBANXLERET S,

FIG 3%38B3dL, NWILIE14eDABAEERRY b7 DHEIE7
a EDEICEHOMCHBHEMSNRESNEGIDET D, GH. COE
TlE, NLTE1 4 e ADEBRDRNZEHBAT 5=, FIG. 2ITF
LIzRTY) T ODREMNEREINTNS, FIGS. 5—8IZHEVTHE
CEBRTRTYVTIDRRNERIA TS,

RRY R7ENILTET1 4 e ENR—OFDECL 1 EICHELIRET
. MEEER1 4 dOFDECL 2HARDETTAICKD LS I2H LM LHERE
H14dOBRAMEEZRIDTA~NT 5 LTERET D,

FIG 4%3B3dEL,. CORERTITEY, RRYMTODNILTAY T
cld, MEI14dOFLEC L 2AANLBKOHT-IRETRD LA ERLD



WO 2011/111773 11 PCT/JP2011/055618

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

LE-EEICREFEIN S, EVVMBANIIHEREB1 4dDLNILTET 4 eITR
AT HEEHMOFREHRBEIT/NIILIANY F7 cDTFAIZEWTREEL %5,
BUFIG. 3%38E7HL. NILITET14 elTRALESHHIEAR
— k14 EDBNILTNIDUT 1 ADNEINTET 5, BREE14d05
NWILTE1 4 eF@E->THAOR—F1 4 fICEDESHHIE. ROXMAIZTER
FTEIC, REHEDOLEWVNIILIANY R7 cDTAELYZLRET S, D
FY, BDNILTAY BT cDTADEEMSNIILTAY K7 c DEHDEE
FURBENELLGY, ZODEBNRMENNMETT 5, COENDHEETHRR
VR 7ICEEOTREDOANMMERT B,
CORULMFITHEZFTTERRY b 71XED 2 SERITTT & 5 (TBEHERH
SHHBTIHETTANEERL, RRY F7TOEHKT7 ad¥/NLTE 4
e DEIDTAHDEAIIIWLIFITo NS, COMLMAFHFK, "Ry b7 IR
BEFETDILIBANMMEALIIGEETH, ARy F7OET7 ad/ LT
E14eDHOTROEE,N CH#BTINOZHEILETENELTEHS, LD
REIFLEA D= XLICK YRRy b7 DIREZMFNT D ENTES,
FIGS. 3&4TIE, NILTE14 el LTHES1 4dETANR
DEELMEICHEALTOS, ROAREBLT LLETATELS THRODER
BOANAMENILTET 4 e DEREAADRRY 7ORLAFITAMEDRE
—ELTERDIEN, ARy FTDRBZIMHTEHIATEELL, DF
Y, COEBEFHDIZEIZIE, ARy R 7R LTETOTAADARIZHL
FIFADPMERTH I ETRR Y b7 DIRBIFFLEIZE L THRICKELMRNG
oY (7

FIG. 5ZZHRBLT, ARy F7DREHLEADZXLIZDVNTDID
HADE 2 DERBIZHEAT 5,

COEBFITIE, BEE14dITHLTHAILIAYRT cZRLSEBH
HYIZ, NILTAYFT7 cOBRKREEILESEDIZETRLERERS,
BIZRT/NILIAY R 7 cDLEBICIET—/\E7 dEZHBRT H5—A. EIC
TINILTAYRT7 cOTFEICET—/NE7 d ER—ERDOT—/NE7 e &



WO 2011/111773 12 PCT/JP2011/055618

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

TNE7JEYREROT—/NET7 f EERET S, T, BIERLE
[ERDECL 1 EXDDIAENNSNWI EEEKT B, THbHE, /NILTIA
Y R7 cDEHIEWNTIET—/\EIE3 6 0OEIZE>TRI—ERTHSHH.
FimM b —EHEMULEENSE, RD/NILTAY FT7 cDTEOT—/\E
7 e lFESRDEVT—/SET7 fFITED S,

FOHER. BOKRMAICTTHBEE1 4dMSHOTAOEOR—K1 4
FICEDEEMDRNOMEEE, BEH14dM5HOLAOHOR—
14 fICESEERNRDFNOMEEEL Y RSG5,

ZDFEEL. F1OEREFERMRICARRY k7 ITHREEITIS C-ROTM
ZONMNMMEAL. RO 2 RERICRT EIICHRRY F7E/NILTE14edD
HOTRIOREIH LGS, TOHER. KRRy 7 ORGZIHET LS L
NTES,

T—/NET7 FIZD20TIE, SFEITFELGNII—2avnaETHD. B2
(RO 1 RERICTT &L SITEKIHT7 b ERITT7 a LDBREICELEONGT
—\E7 g&T—/\E7 fORDYICAVNSZLLTARETH D,

FIG. 6ZZHBLT, ARy F7DREHLEADZXLIZDVNTDOID
HEADE IDERBIZHAT 5,

COEBBIZENT, RRY R 7IZ/NLTAY K7 chDEIET a DRAE
[CEDHAE7 hEFHT 5, FLEB7 hDERIFIZITER 7 a [T S -1EF
7 i [CHERT S, L7 | FEORRT7 aDERBICHEESNEENERAET
i ZNLTEIR7 aDAREICEHEDT 3,

COEBHIZENTIE, BEH14dMD/NILTET 4 e [THATH4EE
HMDEANFLEB7 h, #FA7 i, ROEDERZET7 j ZNALT/NILTET 4
e DEMIZERT S, EINERZE7 | ENILTE1 4 e DEEmEDRMIZER
TEHIDEANRRY F7ICROTRAZEOAZRIFLT, BD 2 SHEERITR
FTEIITRRY F7ENILTE14 e DEOTRIOREIZIWLAFTS, £0
HR, "Ry L7 OREZMH T EENTES,

FIG. 7%3BLT,. ARy L7IZHONMLOBENEERTTSILSIC



WO 2011/111773 13 PCT/JP2011/055618

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

Lf=. COHEBADE 4 DEHEF AT 5.

COEBHITIE, /NILTNIDUH5 1412, RRY P TOHRLEEERT
BEEIZ/NILIET 4 e TBRUIN14 j F#HEL, X1 4 jICURESA-T
LE#MA4S5IZEYRRY FTDEIFT7 aZ/NLTET1 4 e DRABDEEIC
[ THET 5,

COEEIE, NILITNDOUT1 400N GL/NILTET 4 e DIRAITE
FTHEBEAEMAEL, /NLITNDDUT 1 A0NEINS T LEHM4 5288
FUCHRALT=RIC, NLTNO DT 1 400NN EBAEZ TS993 52
ETERT S, TI7TEN-ERBAMNNT14 j &L LTHEET D,

COEMBBIZENIE, TLEM 4 5OBEEANERRY b7 IZEARIZE
[CAfTEh, RRY FT7ENLTE14 e DRDOTRIOE@MLAAF SN
bo TOHRR., RRY 7T DERBEINFITHENTES, COEBHICE
nE, ARy R 7IZMIZEMATICHRAEEETE S,

FIG 8%3BBLT. RRyM7IZHOMNLOBEHNZAEFTTITDESIC
L=, COHBADESDEEH AT 5.

COEEHIEL. FE4DEREGERBKIC/NILTET 4 e RIZTRR Y b 7DF
DEEBERTHMEITNT 4 jZBHET S, R14jICEE4OEREHDOT
LEMASICRATIAANRT) T 46FEL, KRRy F7OEIRT a
[T S a1—47%04ILRTY T 46 THHT S,

COEBHBEBICEVWTHLE4DOERF LRI, HoMLHNNILTNTD
D1 ADNEINBNILTET 4 e DRANSET SEBILERRELTH <,
NILTE1 4 elZIRRy FEHAL, NLINDDUT 14008052
—47ETAMIINRT) 0T 46 EFIEREEBFALITIHEALIZRIT, /LT N
DOUT1AONENCEBALE TSV TS, TV SNE-EEAMNNT 4
i & LTHRET B,

COEBFICE>TEH, AMIWRTI T 46IT&5HENNL1—47
ENLTARRY F7ICRADTRZEDAEEIZRIFL, RRY 7 ZE/NILTE
14 e DEOTRIOREICIHLFTS, ZOHR. "Xy b7 OREZ M

NN



WO 2011/111773 14 PCT/JP2011/055618

[0083]

[0084]

[0085]

[0086]

[0087]

THIENTED, COEBHISNTEH, ARy F7ITMIEMASIBER
AR

FEADOEBHALEVICES DEBFICEVTIE, REBDANARENILIE
14 eDEAANDARRY F7OWMLATARENR—ELTELRSZ &N,
Ry b7 DREBIMNFNREEHESIATEELL, DFY, JLEHM45
FREIAMNWNRTY T 46FRETEIN14 [ &, RITRTLIIT/NILT
E14eDLEAITHRT I, HDAWETAIIERT S ET, KRRy ~7
DIREPFLICE L THICKEGHRENELON S,

ULDOERBHICENT, BERERD EROLTAMICMHBIET 5, KRR
YV b7 OROEBITHEREREDOFDEMEERT HD T, HEEESRD AR
IR BIRBNEARR Y b7 IR L THEMARAORSGZH1-57F, £, 1=7
O—HOHAEEERDIHRERA FO—VIZEVWTHIER FO—2I12H VT
H, FENRIZE—DREFRVERDIZELICHY, BEFVOEREENS L
o LTz o T, RRY F7DIRBIELEZFNFEZIFEZYOT L, COFKHKITEIN
(E, RRY RT7ITNILTE1 4 e DEREEADWLATHEFETSHI LT,
RRy F7DREZMEIET S, LI=MN-> T, HEREEFRD DESHLEZ I
L. BERBEHERESESIAT,. FELOHENELN S,

LUEDHRBAICBEALT2010E3A10H%HERETIEHAEIZEITS
#fE2010—-05290985RUKE2010—-05291050DRE%
CCIZBIAICKYAKRT S, UE, COERAZEVNOIDEEDERHEE
CTEHBALTERA., CORAFLEDREREBICERESNSED T
o BEFHIZESTHE, VL—LOEMEETINLDEFHICSEIELE
EHDWIEREMADENTRETH D,

BIZIE, CORBALRRY b7 OBRBBEICEIBRESNGL, Ff /EE
AL LTHEBHLUADBIZ EKRBED LS BRALFERT LI ENTES
EX LEOF AATgEH

PUEDESIZ, CORRAICKSIBEFTEMRARAEREROBETORE



WO 2011/111773 15 PCT/JP2011/055618

P, BERADELDEEHLET S ETHELLSREZL 5T,
[0088] COHEADEEHIADLET HHMAEEH SV EHEREUTOLSIZI L
—LENnd,



WO 2011/111773 16 PCT/JP2011/055618

FERIE]

[FERIE2]

F5RIES]

[FERIE4]

[FE3RIE5]

[FE3RIE6]

[FERIET]

F5RIES]

FERODEH

RADBRZEEHT SEF &

BAOEAYICHESA/NILTo— R E

NWILTO— RIEET S, RDBZERETARRY M &

ARy FERLBARICEBEBERICREFTSN\VOVT &

ARy FERDEBEBEARAARITHBET AIRNBANZILE ;

ZiRAH. BEFH.

RRY FENDDUTITHEEIN/NILTEITRES R, RRy b
ENDOUTIBET AR RS, BEiRA S/ LT o— MIMAITTREY
FTHEELIT, NLITBERINGNALTO—RNIBEETET—/\EEE
ThHEMmE, FiRA. NILTEERAOHEOR—F2HEZ S, FKRIE
1DREFR

FBEANZXLIEF, N"LTO— b ET—/REBEDEBMNLNIILTE
ZNALTHAR— MIAN I RADRELAIRY ZE LS EHRE
DTREAADZALTHS, FRE2DEEFH.

MEDARAA D ZXLIE, RRy bOFLEMN ST Ty FLTE
FLEZEAT DBRAICE > TEA IS, FREIDERF.

o7ty bOARIK, KRy FAOHAEBRBDA NS REERS A
FMTHS. 5RIE 4 DBREF

REDMIRAA DX LIF, BN SHAR— b~ L@ D RAD
REORBOMEBEZIEKRT DAMANRLEBMICHTIAEZELSED
T—\EZFEA S, FREIDEEF.

NILVTZEERAMOERZDUMEICHRSN-EHOHEOR— FEHE
Z. mERSTER A D ZXLRFEOHOR— FADFREIMOHDO
R—br~OREZLES &S ITREDFMIREY ZELSE S, FKRIE
2 DBES,

FBANZXLlF, KRRy FENDITUT EDEBERIZ, KRRy
DEWIIERT EIRAENERIFT, RNy MIBEEIN-FEZHE



WO 2011/111773 17 PCT/JP2011/055618

[FERIEI]

[FE3RIE10]

[FERIE11]

[FERIE12]

F5RIE13]

[FERIE14]

Z5. BERIE2DRZFH,

FEANZRALIFINDDUTICHAE SR, "Ry FEFDEEER
AEICHBETH5ITLEMERZ S, BHRE2DRFESR

FLEIEEAARIE. RRY FADONEBREDANFAREEL D
MTHS. FEREIDEAZFH.

FEANZRALIFINDDUTICHAE SR, "Ry FEFDEEER
FRICRHBTHIRT) VI %KEZ S, BHRE2DRESR

FLEIEEAARIE. RRY FADONEBREDANFAREEL D
MTH5H. FRIE1O0ODFEEFH,

BEFE, DU FE D) UFICEHBERHIIBATSIER O
v RE, EXbrOy FIZAESR, VYV FREEHTELHIER MY
E. EXRMUICKYDYUFAICERESNZER oDy FRIOBE
&, EXbrOy FERBAIDBEEL, DY UFEBELT I Fa1—
J&, 7O Fa—TED R EDORBIZEITONZRAD ) F—n
E. EFRALEFAERBEROER o0y FRIDHMEE Y HF—nNEF
BT SEIRICHT oA, FDLENAL) UAORLEEEREHT &
32Ky FEEE L-ERIE 1 DEFESR,

BREICIE CT-BE A TRy FEHRIDEITR > TRFLICH 1+ TS T
YL/ A RESLICHEAD, BRE1DREEFR.



1/6

WO 2011/111773 PCT/JP2011/055618

[E1]

— —
’ >H- 12
my /|
A/\A' 1% \ —\ ,-—~_/2
L LN 4 |
O ~—] l\ EINE 33
= 4 =/
|| R1 \RE %
4
] LM ot L1
A q \
/ N N /
N N
R/—\_’\ N 4
/ Pt
4a : \
N AN
/] | \
%
4 R2
— Wt}
R
v
N X
N U
5\-—-——‘/‘ ) \ N
L -»\ /
ISR
> 7




2/6

WO 2011/111773 PCT/JP2011/055618

[E2]
R
N 14a 862 g
86§6 102 7b g5 11
L1 | 142
5 21a } / /
21 Il ?&ﬂ
% L -
263 RN
a 83
86d \. 7, T J
14b ™~ =T 7 88
14t > v NC Y 87
—_— ) 7\ N L
1o | M L L —gsb
° B/ = 412
14d |— 0> YZ/ 88a
L B N 43
48 T —~{l/ = ) T2
\ = A\\I/ 7 X/ — 7a
\» RN /7T 82
/‘/ b A N 84
14 8 // ﬁ % X 777X
14h ¥4 c \\ \ ;4
| / l k \ 7 111a \
\| 103 101a

\\\\ ;



3/6

WO 2011/111773 PCT/JP2011/055618
[E3]
14
7c 14e 7b 7a
L [ 2 ( 7
AT
14d <
CL2 - [ - - - - _ o CL1
t\— """"" T
\] W
7 T k\ ]
14h A 5 “7c 7I‘b 7a
14f

[E4]




WO 2011/111773

[E25]
14

L

7c 7d

4/6

PCT/JP2011/055618

14e 7b

14d
A 7 |
74 S— |
\ .
7 \\ \i\'\
14h ( ( 7f 79
7e 141
(6]
14
7c 7b  14e 7i 7] 7a [/
L R R R ’5
SOV
ey i
2 ] &
V.
14d I R N A
S
! —
AN
/ ] )
14h 14f 7h



5/6

WO 2011/111773 PCT/JP2011/055618

[E&7]

45
14j

L 14f 7 7a

14d




6/6

WO 2011/111773 PCT/JP2011/055618

[E18]

14d




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2011/055618

A. CLASSIFICATION OF SUBJECT MATTER
F16F9/50(2006.01)1, F16K1/00(2006.01)1i, F16K31/06(2006.01)i, F16K47/02
(2006.01) 1

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

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

F16F9/50, F16K1/00, F16K31/06, F16K47/02

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2011
Kokai Jitsuyo Shinan Koho 1971-2011 Toroku Jitsuyo Shinan Koho 1994-2011

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.
X Microfilm of the specification and drawings 1-5,7
Y annexed to the request of Japanese Utility 13

Model Application No. 76577/1990 (Laid-open
No. 34576/1992)

(Toshiba Automation Co., Ltd.),

23 March 1992 (23.03.1992),

page 10, line 15 to page 12, line 19; fig. 4
(Family: none)

X JP 2001-123887 A (Mitsubishi Heavy Industries, 1-3
Y Ltd.), 13
08 May 2001 (08.05.2001),

paragraphs [0002] to [0009]; fig. 5, ©
(Family: none)

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
to be of particular relevance the principle or theory underlying the invention
“E” 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
“L”  document which may throw doubts on priority claim(s) or which is step 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 means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art

the priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report

17 May, 2011 (17.05.11) 24 May, 2011 (24.05.11)
Name and mailing address of the ISA/ Authorized ofticer

Japanese Patent Office
Facsimile No. Telephone No.

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



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2011/055618
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X Microfilm of the specification and drawings 1-3
Y annexed to the request of Japanese Utility 13
Model Application No. 37909/1985 (Laid-open
No. 154369/1986)
(Kabushiki Kaisha Kyoritsu Seisakusho),
25 September 1986 (25.09.1986),
page 3, line 18 to page 7, line 8; fig. 1, 2
(Family: none)
X Microfilm of the specification and drawings 1-3
Y annexed to the request of Japanese Utility 13
Model Application No. 153987/1984 (Laid-open
No. 69566/1986)
(Hideaki SAITO),
13 May 1986 (13.05.1986),
page 3, line 12 to page 5, line 18;
all drawings
(Family: none)
X JP 8-61554 A (Nabco Ltd.), 1,2,6
08 March 1996 (08.03.199%¢0),
paragraphs [0067] to [0082], [0097] to [0102];
fig. 8 to 10, 13
(Family: none)
A JP 2008-45746 A (Volvo Construction Equipment 1-14
AB.),
28 February 2008 (28.02.2008),
entire text; all drawings
& US 2008/0042093 Al & EP 18900064 A2
& KR 10-2008-0015653 A & CN 101126404 A
A JP 2003-262282 A (Toyota Motor Corp.), 1-14
19 September 2003 (19.09.2003),
entire text; all drawings
(Family: none)
A Microfilm of the specification and drawings 1-14
annexed to the request of Japanese Utility
Model Application No. 169921/1988 (Laid-open
No. 91276/1990)
(Inax Corp.),
19 July 1990 (19.07.1990),
fig. 1
(Family: none)
A JP 48-36363 Bl (Tamagawa Metal & Machinery 1-14
Co., Ltd.),
05 November 1973 (05.11.1973),
fig. 1 to 4
& US 3742975 A & GB 1303088 A

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2011/055618

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

01 October 2009 (01.10.2009),
entire text; all drawings
& EP 2103835 Al & KR 10-2009-0099479 A

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 53-51451 Y2 (Director General of Radio 1,2,8,14
Y Research Laboratory, Ministry of Posts & 13

Telecommunications),
09 December 1978 (09.12.1978),
entire text; fig. 1, 2
(Family: none)
X Microfilm of the specification and drawings 1,2,8
Y annexed to the request of Japanese Utility 13
Model Application No. 127616/1985 (Laid-open
No. 36836/1987)
(Kyokuto Kaihatsu Kogyo Co., Ltd.),
04 March 1987 (04.03.1987),
entire text; fig. 5, 6
(Family: none)
Y JP 2009-222136 A (Kayaba Industry Co., Ltd.), 13

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2011/055618

Box No. II 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. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I: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. I:l 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:
See extra sheet.

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

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l 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:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:l 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)) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2011/055618

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

Document 1 (Microfilm of the specification and drawings annexed to
the request of Japanese Utility Model Application No. 2-76577 (Laid-open

No. 4-34576) (Toshiba Automation Co., Ltd.), 23 March 1992 (23.03.1992),
line 15, page 10 - line 19, page 12, fig. 4) discloses a damping valve
comprising:

"a hole for constituting a passage for a fluid;

a valve seat formed around the hole;

a poppet adapted to be seated on the valve seat and having a center
axis;

a housing for holding the poppet slidably in the center axis direction;
and

an urging mechanism for urging the poppet in a direction perpendicular
to the center axis",

"wherein the poppet is housed in a valve chamber formed in the housing,
wherein the poppet includes abaseendin sliding contact with the housing,
and a leading end protruding from the base end toward the valve seat
and having a taper face adapted to be seated on the valve seat from the
valve chamber side, wherein the valve chamber has a fluid exit port",

"wherein the urging mechanism is a flow-velocity distribution
deflecting mechanism for establishing a bias in the flow velocity
distribution of the fluid to flow from the clearance between the valve
seat and the taper face through the valve chamber to an exit port",

"wherein the flow-velocity distribution deflecting mechanism is
constituted of a through hole having a center axis offset from the center
axis of the poppet"™, and

"wherein the direction of the offset overlaps the input direction
of external vibrations to the poppet".

Therefore, the invention of claims 1-5 is not admitted to involve
any novelty to and any special technical feature over the invention
disclosed in document 1.

Moreover, the claims contain the eight inventions
the following special technical features.

Here, the invention of claims 1-5 having no special technical feature
is sorted into invention 1.
(Invention 1) Invention of

(groups) having

claims 1-5

(Invention 2) Invention of claim 6
(Invention 3) Invention of claim 7
(Invention 4) Invention of claim 8
(Invention 5) Invention of claims 9, 10 and 12
(Invention 6) Invention of claim 11
(Invention 7) Invention of claim 13
(Invention 8) Invention of claim 14

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




] SR A EpsHpEEs PCT/JP2011,/055618

A EHORTL0BHOSE (EHEERFFE (1P C) )
Int.Cl. F16F9/50(2006.01) 1, F16K1/00(2006.01)1i, F16K31/06(2006.01)1, F16K47/02(2006.01) i

B LT ol

AREET o T/ NRE R (EERSFF28 (1P C) )
IntClL  F16F9/50, F16K1/00, F16K31/06, F16K47/02

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—20114
HAS[H E A 28 5 AH 1996—20114F
HAE B EFE AR AR 1994—20114

EFRAECHEMLEFT —F X=X (F—F = ADLAFF, HEICHEM LI

C. BE45 LD L LR

71 SR B9 %
B 7Y %k IR RO OEF P EES S & &g, COBEd L EFTORR A RIEDH

X H ASE 52 g 2 sk e 2-76577 5 (A A E 32 1 8 & e g3 A B 1—5, 7
4-34576 75) DFEEIZEHST L7 BEE Ak O O NE Z e LTz~ A
Y 717 4 b (RUERR A E ) 1992.03.23, 1 0<X—V%1 | 13
BAT—H1 2 =81 917, B4l (77 IV —72 L)

X JP 2001-123887 A (=ZEHm T ¥E#ASH) 2001.05.08, [0002])| 1—3
—[0009]). W5, 6 (77IVU—72L)

Y 13
W CHlOBEXICHLIIMMBFIEIN TN D, 0 A5 by 2 U —ICBT AR A SR,
% BIAXTMOBT I — O B DOBITAE SN SCR
TA ] BHCBIEO H DR Cid /e <, —ROBMK#EL RS [T EEHEEA ELE A RICARSINLEIIRTH- T
LD HEEE T ET 500 TR <, B O R IHER
'E | EBEHEBRTOHBEE 38T Th L2, EEHEA DIRDT-DIZBI BT 56D
PglcARERTZLO [X | BICEAEDH D THTH - T M RO A TIHEH
(L) ket RIC SR a Hei 3 5 SCRSU I o STRR O 51T DEFHMETESER VW EELZ BN DL HD
AE L <IIMOR 2B R 2T 2708 HY TY ) HICBEEOS 53R CTh o T, HikCmk & o 1 L4
%3k (B A f9) FoIERE D, BEFICL S THHTHAMAEIC
O] mEEIC X BB, R, BrRECskT 53X L oTESEMRBNEEZLNL LD
(P EHRHFEHAC, OBEHEOEREOEME LM (&) F— 72 F 77 I U—3C#k
FEpRA 252 T L2 H E S RE S O R EH
17. 05. 2011 24. 05. 2011
[E PR A MBI D4 B U T FFTEAEE (EROH HHE) 30| 83734
AARE®NTT (ISA/JP) B -
HWHEES100—-8915
HERMTAAXENE=TH4%3 5 EIEES 03-3581—-1101 W#H 3358

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)



BRF A

FEEEES PCT/JP2011,/7055618

C (&) . BT EROLN5TH
B ST BT 5
BFE Y — BIFSCIG RO OGN MET 5 & &1k, FoMETAEFOHFR wEREO S
X H AE 2 3 g 565 HHRE 60-37909 2 (H AREFEH B s ek HEARR | 1—3
61-154369 5) ODFEEICHAMT L2 E R O ONE Ry Lz~
Y A7 a7 v RS SERYERT) 1986.09.25, FH3~<—8 [ 13
1 8IT—H 7 X—VHE8 T, #H1, 2K (77 IVU—72L)
X H A B 52 B 2280k HHFE 59-153987 = (A ARE FE T 8 ek HEAR | 1 —3
61-69566 75-) DRAEIZ G L 72 B E N OXEHONE = oy Lz~
Y AT 40 (FFREREN) 1986.05.13, H3—I% 1 297—48 | 13
5_—UHE1 817, &K (77 I U—7L)
X JP 8-61554 A (Bt~ =2) 1996.03.08, [0067) — [0 1, 2, 6
082], [0097)] —[0102). WI&8—10, K13 (773
U—721)
A JP 2008-45746 A (JRIViR oA LT 7y ay A4 7TA | 1—14
7 —~_—) 2008.02.28, £3. 4K & US 2008/0042093 Al & EP
1890064 A2 & KR 10-2008-0015653 A & CN 101126404 A
A JP 2003-262282 A (b= Z BEhHREASh) 2003.09.19, £, & | 1—14
X (77 IU—7/L)
A H ARE B e a6k 1 iE 63-169921 5 (A AREE A FT ek HHEAR | 1 —1 4
2-91276 =) DREAZICHAT L2 E A OXm ONEE iRy Liz< A
ra 7 v RS AF v 27 R) 1990.07.19, F1X (757 3
U—721)
A JP 48-36363 Bl (EJI# 4 Bk ) 1973.11.05, F1 —4K & | 1—1 4
US 3742975 A & GB 1303088 A
X JP 53-51451 Y2 (BB BT E) 1978.12.09, &, X1, 1, 2, 8,
2 (773IVU—720L) 14
Y 13
X H ARE S B a6k 1 60-127616 5 (A AREE A FT LB ek AR | 1, 2, 8
62-36836 75-) DRAEIZHMT L 72 B E N ORI ONE = oy Lz~
Y A7 v (MBS TEMEASLE) 1987.03.04, &3, %65, | 13
6 X (77IVU—7L)
Y JP 2009-222136 A (VP 3 TS ) 2009, 10.01, £3C, 2K & | 1 3

EP 2103835 Al & KR 10-2009-0099479 A

BAPCT / I1SA/210 (E2—Y0k%)

(2009FE7TH)




[E SR s EpHpEEs PCT/ JP2011,/055618

B FEROEHO —HOPFER TERVEEZOERL B 170 2 DfEE)

EHSEKHESH (PCTI175R(2) (a) OKEICK Y, ZOFEBEMARTITXROBEAIC LV iFEROHPH O —EIC OV TE
R L 7ginoie,

1. |7 #kH 1. ZOEBHARERTEEET A L AELRVHRIRELI LD TH D,
DED
2. {7 FkmE T, BERLERAGEL TN TEAEEE CTHEOEMLA L TN

BOWEBREBEOESIRL DO THL, 2ED,

3. 7 #kmE X, [EEFEROHPEATH- TP CTHHAS. 4(a) DF 2 LR OFESLDOHEIC
o TEHE I N TV,

FIA EHOHE MARMLTVLHLEOER (F1X—-U0 3 Dfkt)

WICHBRD L 9 ZOEBHEC UL FOFEBERH L & 2 OEBHEEHEEIIRD -,

el _— U2,

1. W HEADLEZ2BEIE FEE 2~ THRNICHA L7z T, ZoERFHERTIE, 3~ TOHHETERER
B HOW TR L7z,

2. 7 BMEETHREERT 2R TR, TATOWETEATRE OV CHET 52 LA TELOT, B
EFHBOM &R d 1270 5T

3. 10 HEAPLELBNEE TR 2 5o LOHIBNICHM Lo a0 T, ZoEERERSTIE. T oM
10 & > T2 R OFERIAD HIZHD>WTHER LTz,

4. % HBEABSGERBINGEE TR 2 8BNS LR -0 T, ZoEBEREERS. FHRodEE0RICTH
SN TWBFEBIARDROFERBEIZOWTEER LT,

BIFRE FEE D B oo B AL T %?é&%
U0 BIERE R R U, é?éﬁA HEEWNLFRCBOMA & o, HBEARLEFBR N THEH -7z,
i EM%E%@%@MH& m%xwgﬁ ST B - T2 D, %%$4$ﬁﬂ#ﬂﬁéna_rbtﬁﬁ
WIZZdhbiLZe o7,

W OB REEEIOMMII D o720, BREW I TT e 5T,

BERXPCT/I1SA/210 (120 (2)) (200947H)




= SR Ak EpsHpE®%s PCT,/JP2011,,055618

SCiR 1 CH ARE SR 828k HE2-76577 75 ( H AN E 52 A T 28 Sk HRE A B 4-3457675-) DFAE L
WA LM EEROCREONEERE LI~ A 707 b A (RZ KNS
1992.03.23, 1 OX—VFE15T—5HF1 2 X—UF 1 917, FH4EK) 2%
AR OB 2 R 2 8L &
BWILDOF VIR SNV T— R e
PINVT = MIERET D, T AT 5Ny Rl
Ry NEFULER G A REENE RICERFF T AN U 7l
RSy b L & A T AT DA = XN o
Ry MEIANT DU TR I NIV TRIZIEES N ARy NI O T RBYET 5
Bt & | Tt/ BT — NI TRIET 5 & LB, VT BN S LT — M
AT — mEATHMmE, B, 2OV EITMEOH AR — ML
(AR B = XA X VT o— N ET =R & DRSSV T EE S L CTH AR — MW
D39 TR DFES IR Y 24 U S B AMESHIRIA D= ALTH] 1,
(R AR A B = XA Ay hOHLLE B A 71w b Lz F 9 5\ &
STHERR S 0]
A7y FoFmE, Ry hAOSIREIO A E R LT TH S
BERNTHINL TN,
L7eh3»> T, GhRE 1 — 5IZER DI PE, SO 1 IS0 S 23BNk LTI R &
T FER 2 BRI A L,
Z LT, areROFPIIE, LN ORI BARRIRHEE G0 5 8 OFM (HE) B"EEN D,
7Rk, RER 7R BANPOR A A LW GEsRIA 1 — 5 IR AR, BH 1LICKST 5,
(BB 1) FEkIE 1 — 512/% 5%

(W1 2) FhRKI 6 I26R 2 FE W]
(W1 3) FhRIA 7 I2ER 2D FEH
(W 4) G 8 ITHR 2D FE W
(A 5) FE5RT9, 10, 1 2(R5%H
(FEH16) FHRIE 1 1ICHR 25580
(F&H1 7) GHRIA 1 3124% 5580
(FEH18) FhRIE 1 4126% 5380

MXPCT/ ISA 210 (Hi-<—) (200947H)




	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 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report

