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(57) Abstract: The present invention dampens pressure pulsation in a liquid-pressure control unit. The present invention
provides a damping device, which is provided in a liquid-pressure control unit that controls braking forces generated in
wheels, the device serving to attenuate pressure pulsation and having an inlet port which is connected to a discharge side
of a pump, and an outlet port which communicates with the inlet port. The damping device includes: a first liquid chamber
which communicates with the inlet port via a first opening; a second liquid chamber which communicates with the first
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liquid chamber through a communication hole and communicates with the outlet port through a second opening; a first
piston slidably provided in the first liquid chamber and placed on the opposite side from the second opening with respect
to the first opening in the first liquid chamber; a first biasing member for biasing the first piston toward the first opening;
a second piston slidably provided in the first liquid chamber and placed on the second opening side with respect to the
first opening in the first liquid chamber; a second biasing member for biasing the second piston toward the first opening;
a first valve element provided in the second liquid chamber and capable of opening and closing the second opening side
of the communication hole; and a third biasing member for biasing the first valve element toward the first opening.
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— 112, F1HFAHLI14a0NEED D BIELTHWDIEHPICHRESND, FHIZ
L0, B2WES2NE2 =11 20LEMOEHICEY KEEND, 2FE0, FE2H-
—1121F, FHEES2EZLMNPLES, METH L, H2 -1 1 20LEMODIHE T
H2WES 20 MOBEmAEKT S5, FH2WES 21%, F2HOPO2EMLTHA
R—FP 2 LERT D,

[004 4]

BIVARMA12 103, E2A4E1 01 bRNICNEEND, F1EVA1 2 11E, K
MEERKEETD, FBIEART 2 1iE, F24AE1 0 1 b oF L A EICE®E S
NTW5, HEIEAR1T 2 1OM4EmEMAE 2L 01 b oWNE IS L CHE® AI6E
o TWh, WZIT, HIEARMST 211, FBIEES LIZBWTHEIS MICEB) ATEEIC
RTINS, ZIZT, BIEVXAF 12101, BI1HEES1OHSBLEIBEOIPOL LY S
EMCREESNS, 2F0, FI1EPAM 1213, F1IHERES1OHIBLEIBEAPO1L
WXL TE2EOPO 2 L HAlCKHEBINS,

[004 5]

FBIEVARM1L 2104, BIREL 21 aBERINTHWS, BRIE121 a
. FIEVAM 121 OBFFACEEL TS, BRIEL 21 allld, 13— LM
1318 HmAESN TS, B1LYy—LEM13 1, FlziE, OV 7 Thsr, 51—
AR 3 14, HB2AE1I 01 bORNEAEICHLATOLN TS, FRICED, FH1 ¥
AR 1210OM4EEE., H2451 01 bONERE ORENEEICS—LEND,
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1AM 210, B1MABEM1 41108 T, ARICHBEISRS, 518
14 1E, B, SREOBMESMCTHD, FIMBEM 14113, FE1EARA]
21&EE3INANA—1 13 OMICEESIND. FEIMABEM 1410 (K2 HO45
) IE. BIEA 121 OERE121 b EYETS, BARE121bliE, E1EAL
Y12 10EMOEOPLNIRTOND, F1IAABREM 1 4 1 o (K2 dhoklm &
VHE3A—1 1 30AMOmESET S, B IMABEM 1 41 ofiE A mIEL. A5
ElpoTWAD, BIMBEHM 1 4113, BARRICH L THATEKREL > TS,

[004 7]

BoOE AL 221F, HB2AHL1IO01IbORNFHIIINAESHD, F2°2 1220
BHEBEREREETS, B2V A1 2 201F, B2HAE1 01 b o Pl e [ EICE
EINTWD, FH2ERADM1 2 200EEAHE 2101 boWNBEMmICK L THEEA
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BELR-oTWhD, I, F2EA M1 221%, B1LIKEES 1ICBWTHY S M I HAE) ]
BICRITOND, 22T, B2EAF1221F, FE1HES1OHI>BHFEIRLODPOL &
DHEARICEBESNS, 2FEV, F2FAMS1221F, FIHERES1OIBLEIHAOP
O1IZXLTHE2MOPO2MAIICEEBEEND,
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BoOE A1 22080FEICIE. BRIEL 22 anFRENLTVWS, BRIE122a
X, F2VAMC1220FFMICEAEL TS, BIRIEL 2 2 alllX, F2 v —LEM
132/ mASNTWS, F2V—LEM1 321, FlziE, OV 7 Thsn, H2—
AR 3 21, HB2AE1I 01 bORNAEICHLAT LN TS, FRICED, FH2 v
AR 12200AEE., E2HB101 bONETE ORENKEIC—LEND, K
2OFTIE, 2 200RKIEL 2 2 a BN FMICHERAEZET TEEBEINTEY . FRRKEL
22allFE2V—VEM1 323 EINTWD, =L, BIRIEL122a08ix, 1
ThoTH L, 3DUETH-TH IV,
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Bo2EARL1 221, B2MBEM 1 42128->T, BB IND, F2MHBE
M1 42i1%, Bl XREORMEEMTHDH, B2MNBEM 1 421, E2 A M1
22FANN—114LOMICEEIND. F2MBEM1 420 (K2 HDHESE
) X, Fo2ERM1 220 FmmENSETL, B2MBEHM 1 4 20Mim (K2Hhof
) 1k, A AN—1 1405 1NEE1 14 a0kEMlome SET5, 826851
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Y12 20EEBEmMNOLAMICEALTND, RE122bF, "TP 710 10FLHHE
Fah FIcEBE SN TWS, 2F L, REL 2 2biE, A2 101 od0h e @i -
KRB SN THW2RLTH LU,

[005 1]

FEE1 22 b ONBEED D BEWMEICIE, FS5H N1 1503 AESND, HL A A—
115, PLICEEALL 15 a2FT28KBRICERESD, BEEILLT 15 aiX, &
53— 11565%FNOAMETERT D, RE122b0NEHEOEmEBIL. JEEL
TW5, 58— 1151F, RE122b0RNEED Y BIEL TWAESICTHRE SN
L, BIKES1DHIBLE2IEVAMN T 22L0EMMOEME, N1 22b &1L, 5
HNR—=11508@AL115a%2N L THEET D,
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E2EARL1 2211, REE122cBREREINTWD, REE1 22 ciE, HF2EA
Pl 22z ThHAPSAACHT CTEDHRSTHD, N1 22 clE, F2EA L
Y1 220KEEENLEMCEATHND, RE122cid, "UY 7101 0OF0EE
Fah FIcEBE SN TWS, 2F L, REEL1 22 clE, A7 101 od0dh s @i -
KRB SN THW2RLTH LU,
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KEL 22 cORNEBED D BLAEMEBIZIE, FE1 I 3—1 1 183ESND, FH 13—
1114, BAGERICERSNS, 1 H—11 10 EAEOAEREIL, L T
D, B1IAN—=111DOHEEDD BIEELTWDLEDN, REE122c ONBEER® D H
BRI E SN D, 20X, B1 =11 11F, RE1 22 cxFHMMNEES,
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REE122bEER1 22 c kT, FE1HBEAL22dENLTHEHBET D, 2O LI
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Fah FIcfiE s, H1EEL122d0RNRIT. REL122b0RE, BILO, RE
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22bDOWEIEZ., RE1 2
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TWTH &,
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BEOFEABEELL 22T, F2VR 1220 FMICEMBCEBESNL TV
L L, BEOEABERLL 22 e OREIZ. ZOBICRESNAR W, #xiE. EHo
FEABEMIL 2 2 e, AHAICREBRIC m ShTWwWTh v, F-, F4EmAL
22eDFIF1OTH->TH IV, 7L —FKiL, F4BEHEL122e%2E-T, F2V
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BWThH, 7L —FFiIE, F4E8HEIL122exaHoT, HE2A M1 2 2DEMMN
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H5, 2#%152ﬁ%1§@%122d%%m1m@m%% BT, %15@&

122dZHEULTT L —F@EPMEFREEL 0D, Z OAREED, 2#%152®%hm\
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D, BAMNBEML 441, BEE5HINR—115LE2REK1I52LDOMICREEIND,
B ANTEERK 1 4 4 o fibEE T i, Efﬁmkﬁofwé M4H£%M144m EE2S
FlZ L THATEIREL 25 TWnD, WXIT, FE2HRE1 5 21F, FAMBHEM1 441
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[006 2]

F1HA—11 1103, BEOFE2EBLL 11 bBREREL TS, H2EHEAL 1
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w1521 THZLICE-T, FH2HEL S5 2OMENMEEINDS, FORET, B
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CCT U —FEMNWEAIREL /0D, ZONREEN, 1K1 5 1 OKRRE, BXO, #Hil
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NOLARICEELTWS, B2ME 151 cld, F1HE 151 b OARMOEI S LA
JEFELCWD, SFH2HE 1 51 c DAL, FH1EE 15 1 boOARREI D /s, 1
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bHoH, FE1HE 1 5 1 bBIOE28E 1 51 clE, ~TP 2710 1 OF e [qdh -
CEESHTWS, H2h A "—1120H0.020F, BEALL 1 2anERSATEBY, $
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PR LR 2 Tk, WERIH 2=y F1 5ICBWT, R 736 BRI TWRVWE
WHHIB T AREBEEBE 100N TRENTWS, ZOHE, E1A 12 101, F14
B 1 41 L > THMANCHBE S, A8 > bbb ARAICMET S, 2L T, H2
AR 2218, B2MBEM 1 422X TEMIHEBESH, TEINRO S bk A0
N ETSH, F1ERM1210OFFEE., BEO, F2VR M1 2 20E0mEE. 5
1O PO 1 OEIFFMBEIZEWNT, EWIYEL WD, £, F2f/K1 5 21, &
FLHEEAS 1 6 1 OZERE 16 1 a tSBLTELT, F4M4BEM 1 4 428> THMAIZAH
Bah, PREE2-oTWD, BIREL 5 1iF, B3MBEM1 4 312X - TEMITH
Baxh, BRELR-TWVD,

[007 1]

TIT, WHEHMaE=y P15 TIE, ERLELSC, TrFuay s T Lr—XHlEE -
IIRETB O BRI SN ZIT S BE, N7 3 6 B¥Eianh s, K2 0REBIZEBWT,
Rey7360RHEFENs L, F1HOPO 1AM L THEREEL 0 ONICT L —XENH
AL, BILHEES1OYHLEIEAR 121 EE28XAF1 2 20MO2EMOENN
EELH, FRICED, EFT. OBE1IERANL 2 1 0EMICBET S, 213, 1A
M1410OBEEREIMNBEM 1 420HERID HEIRoTNDHI LIZE-T, &F
QAR 1I 220 BEICEIVAN1 2 1X3B8EIT5, k., BRI, O L
WL SERTYHEBETHY . ANREK., HEEHEITHESREE BTN S,
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M3k, BMEEE100ICBWVWT, 1 RN 12108K20KEEHTEMCE
B LAEREEZRTITRTHD, M3IOKRETIE, F1IWES1OHI>ILEIEAL 121
FBo2VARM1 220 OEMICEIREZOND, LT, F1I1EAI121EE2
AR 2 20BOEMOENCE ST, FEAERA M1 2 1 BEAICHESN, K2
DOREELRT, FE1IEVAM AT 21 B8EMICEEI LTS, F1IEA M1 2 1 083/£E4
WCRBEIT AR, B1IAMABEM 1 4 18 L 2R 0ENICHKED, Zhicky, F1v
A1 2 1ICERTAIINEIMNBEM 1 41k THRINENS, 2O LHIIC, 1
AR 2 1OBENIMHEWE LM 1 4 18T 52 LIk 0 ., JENIREI N BE
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10



WO 2024/084356 PCT/IB2023/060346

[007 3]

MA4Z, BEEE100ICBWT, 2 A M1 2 208K 30KEL HATHMICE
HLAEREEZRTRTHD, MADOKRETIE, F1IWES1OO>ILEIEAL 121 L
E2EAML1220BOEMIZEDNREZOND, LT, FIEES1OIHLE1E
AFr121EE2EZ2F 12 20MOEMOIENCE-T, E28RA M1 22084
MCIE S, M3ORELIERT, F2EA M1 2208 MCBEIL TS, F2
A N1 2 203N RBENT DB, 52 A 8EA 1 4 2 25HE L7220 O BRI Hi T,
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0. JESREINEET 5.
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WELTWD, TRICEY, F2HK1 5 20E~0OBEIN, 2216 1 all kvl
[REND, SO, FE2EAL T 2208FMICBELZELTH, 2EH161alk
WELZIREEDE 2R 1 5 21 TAMICBEI L2V, Lo T, E2R/E1 5 2 DM ENE
B 1 61 a & METAMEICHES, F2RE 15208, K3DKREEEIT, 2
EARCL 2 20 LTHMMICECBEIL TS, FOME, E2/R/K1 5208, F1
il 22dno@RETs, @I, F2pE1 5 20HKEERD, F1HEAL 2
2dET LV —FENMERREE 25,
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FLTC, FI1EBEA1I22dA2B>TARE1 22 clC7 LV—FENHAT D EITEN
CREFL122cDIBEIEAR 123 K0 b EMOERICEINEZLNRS, FLT
CREF122cOaBEIEAMNALI23EDEEAMOERMOENICE ST, FE3ECA L
12 3BAEMIZHESN, K3DWRELESRT, E3EAM 1238 FE2ERA M1
2 212X L THMMIICARICEE L TnWd, E3 VA M1 2 3BAMAICEEIT 5 ERIC,
BSAEERAM 1 4 5 MBHE L 2 DR RMICHET., Fhic kb, B3I VA M1 2 3ITE
AT 2 MESMABEHM 1 45> THRINEND, ZO0XH1IC, EIVAI123D
BENC LV S ABEM 1 4 5 3MBfET D52 LIk »TH, ENWREI SRS 5,
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IIZIT, B3EARNS1L230NAmMEEETM 16 1DOEEHL 61 a0,
INSRBRBNNAET D, @I, REL 22 clZBWT, F3IE A M1 23 X0 EMD
SBEMICT L—FENHET S, B3R 123 L0 AAICESNTEZT L —FikIT.
FB1AN—1110E28BL1I11bEE-C, EIWES1DOH>BLE2EVAI12
22XV b HEMOZEMICELND, 22T, H2HEILL 11 bOoRNEIT/NEL, H2HA
L1 11 bERETHT L—FRITIE, REREHBR 200D, D2, TU—FMHE 2
BHEA111bAFRTAZLICESTH, EHREBAEET S,
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Fh, ERLEZESIC, F2EA R 1220, H4EHEALL 2 2 e NEHIN T
B FLT, 7—FiT, E2VAM 12208481 22 exMmoT, RE1
22bMBRET 22 c ~MEABETHD, KT, 2LEEHM 16 1 DOREEH1 6 1 a D
A E 2R 15 2ICYELTELT, FB2HRK1 5 2BHREL 2> THDHREIZEW
ThH, 7L —FEiX, FA4EBEL122eZB-T, X1 22005 RE1 2 2 c ok
bbb, 22T, FABREALLI22e DRRITNEL, F4BREALL1 22 e Z2RBETDHY
U—FRICE, RERBEIRBR»ND, @2, 7LV —FEPFEABHBEILL 2 2 e 2T
HZEIZE-TYH, ENRBBEET S,
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M5k, BEEE100ICBWT, 2 A N1 2 208K40KELHTHMCE
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BOERICELNTE T U—FRIT, HEHM 16 10EM161bOFE3IHEEBELLIE6 1 C
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BiBoC, HEE114dcELNRD, TRICEY, #EL1 14dOEIBREEY, F
1T 5 1 BARMICHESNTEBEIT S, i, MolZmandLHic, F1HIF1
515, HiEf114d008RL. FH1H7E15 10KEER2Y, HEAL114d%
T —XENTFGRAREE A, ko T, TL—FEN, HiEL1 14dEEY., B2HE
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ko TH, EIRBIBIEET S,
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1bBLIOCE2EHEELIS 1 cik. ~"UPr 2710 10HLENIH > TBEIT S, =2 T,
R L7ZEHic, B2 A—112F, F2lHOPO2EMAT, BFEA11 2 anF
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CEBTERE L 5 1 b ALY I, BRI, B1IRK1IS510BLFE1EE 15 1
beEOHI 151 c bOBEBEBENE2H A A—1 1 2ICHFEARETHL, FRICED, F
1R T 5 1 BBHREL -T2 B EThHoTH, BH1HE 15 1 BREHETIC, F1HRIE
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LTHEEBETAHE2KES 2L, FE1WES LICEIAEICETON, FE1HES1DHH
FBIHOPO1IIHLTE2HOPOZ EHAIICEEINSFEILEA N 121 L, F1
EARC121%F1AAPO1IMACHNBTIEIMBEM 141 L, B1IW=ES 1ICHE
EEICHRTON, FIWRES1DOILEIRAPO LKL TE2HAPO 2MANIERE
ENAHE2ERA ML 1228, 2R M1 22%81BOPO 1ANCHERT BH 24+
B 142, Bo2WES 2IIHRITOLN, EHilL114dOFE 2RO PO 2/ AR
BERFIAME1I51E, FE1RAK1I512F1HAPO 1ANIAHET S5 351 4
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