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(57) Abstract: Provided is a rotor that can improve torque and a rotational rate while maintaining mechanical strength.
The present invention is provided with: a plurality of outer-diameter-side magnet grooves 12, 13; a plurality of inner-di-
ameter-side magnet grooves 14, 15; a plurality of outer-diameter-side magnets 21, 22 that fit into the respective outer-di-
ameter-side magnet grooves 12, 13; and a plurality of inner-diameter-side magnets 23, 24 that fit into the respective in-
ner-diameter-side magnet grooves 14, 15. Where the radial length of recessed sections 12c, 13c that are closest to a d-axis
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among recessed sections 12a-12d, 13a—13d of the outer-diameter-side magnet grooves 12, 13 is Lb1, and the radial length
of recessed sections 14d, 15d that are closest to the d-axis among recessed sections of the inner-diameter-side magnet
grooves 14, 15, is Lb2, then Lb2 > Lb1 is satisfied.

G EN  BHREZBELDD., MVIRUVOEGEREAM EIEZIE5AEE T 20 FAIRMT 2,
BHEOARAHAE1 2, 13&, BHROARA#EAE1 4, 15&, BARAEAET 2, 1 3ILRE
TEHEBOARAWA21, 22&, FARA#EAET14, 1 5IRETI2EHONRAMA23, 24
EEBZ, ARAMAET1 2, 130&MHMB12a~12d, 13a~13dDRHNTERS dEIZEWVDY
B12c, 13cORAAMDRIZLDb1EL, ARAWAET14, 1 5OEMBORN TR D AT HH
IGEWMER14d, 15dORAMOREIALb2&d2E, Lb2>Lb1ER250DET 3,



WO 2020/161960 1 PCT/JP2019/039562

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

B # &
FEADEBI : OEsF
3 ipaag
AFHRIE, CEERICERITONIOEGTICETEEDTH S,
<5200

ClERBHICERIT ONBEEFD O 5. MAMNMEDAFNALOEFICEWT
&, MADEZEMIEZ &R ML EZELEIES LD, BIZIETER
BV ICATRIND L DI, WAZSEBEES L. RiGbtZzmEIE5F
EDFR LN TWD,

FoATHAT SRR

FFEF TR

BEFER IS5 25992 7 S
FRIEOHE
FALFERLELD & 2RE

EEOREET R 1 IS, BAEZBEEICT DI ET. MUY ) TV EER
LODHNEEEIEZZENBERINTWESD, CEFOEEICDOWVWTIE
BREINTESY., OEGETHIEROET BIHEICEET 2HEMEN D 2,

AFR, LERMNREICEA. BRHNBREEZEERLDD. MLIRT
CEnREEM EITD & E2TREETHEGRTAIRBRTZIEEZEMNET S

RBERRT BLODFE

FERREEMIRT 50D HE 1 OFEBRICIR S OERTF I,

BlERFEAOIC, RAMBEMFICSW TS dEIZHR0E L TREMMICEER L
TRIN, TRENOOEBICEAREZICEDNZMELIMER S N2 EHO AR
Al aE .

AIECEER FEAOMIC, RAMBEMRICE W TEFIEC d#%Z D & L TREM
ICBEE L CEE S h, EhEThO&FI0 d#RAIO—imid. RIEEARAIMEEIC



WO 2020/161960 2 PCT/JP2019/039562

BT RFERJHAO—IREL Y BRRAICAEL. TNENOEEICIEHNE
ZICILD B MEBA R I N D ERONRAMEE &
ZHAMERICBVWTEPRTHY . STRAZABEEICIHRE T 58

DHAZRRIEA &
RAEMERICBWTERIRTHY ., BRCARABAEICIRE T 2EH
DOHRZRAMA & =18 A,

BIEE AR A AE DRI MBRD A h TaH REIEE d B E W MERD R A E
ORI%ZL b 1& L. RIGBARAIMAEEDRRIRKMERD RN TR B AIEE d B
IEWMEBDRFEORIAELb2ET2E, Lb2>Lb1ERS

EERHET D,

[0007] LECERBZEMRT 27-HDFE 2 DFPICIRSOERTFIE.

LB 1 ORRBICELIEETFICEWT,

RN RAMOORAANERICBITII2REAAORI AW & L, B
NEARAEORARMERICSTI2RFAAORIAEW2 LT 2L, 0. 4
2=W1 /W2=0, 63&#43

EERHET D,

[0008] LECERREAMEIRT B7-HDHE 3 DFEEFICFR 2 CERT I,

EERB2OHRBICHELIEETFICEWT,

X5, 0. 45=W1 /W2=0, 63&4A3%

EERHET D,

[0009] LECERBZEART 27-HDFEAL4 DFEPICRSEERTFIE.

FRE1HASIOVTNIA 1 DOFKBICZDZEEFICHWT,

AR AR A & EE T80 & DR EEREZ L 1. RIEARABAORS
q BRI D A BB & BUEC[CIEs FBl 0 & DEEREZ L 2. RIGCRZRAIMEA & RIEC[EER
FEhD & OREHRREZL 3. ARAMA S FIEcOE Tl & DRARERZ L
4¢93E, a=(L1-L3) /(L4-L3), 0. 6=a=1, L1
<L2&%3D

EERHET D,



WO 2020/161960 3 PCT/JP2019/039562

[0010] LEEERREAMRT B7-DDHE S OFFICFR D CET I,
EEHE4ORRBICHELIEETFICEWT,

X5, 0. 5=2a=0., 85&413%
EERHET D,

[0011]  LEESRREAMRT B7-0DDE 6 OFEFICFR 2 CET I,
FRE1HASEOVTNIA 1 DOFKBICKEDZEEFICHWT,
RIEENRA#AR. ERORRABERHN SRS
EERHET D,

FEEA DR

[0012] AHBRICHEZIOEFICENIE, EBHEBELZEERL DD, MUY RUEERR
EAE LIt &ENAEELRS,
B D& 7 ER A

[0013] [BIIAZEBDOEMER 1 ICH T B OEFEODIIIEAR TH S,
[B2]AFBDEREH 1 ICHRIEEFOEOILRETH 2,
[BRIARRT) vy VEOBRAAORI LY EARAT ) v VEBORAEADE
IOANRL, I5IC. ARAIMEAED dE#Rlo—im A AR AREEICER
LR &> TWBEEFOEBRHLABITH 5,
[BAIAFRBOERGI 1 ICH TS, WAELEE ML I EEEE OBRGROZNTE
RERTITZTTH 5,
[BI51AFBADEMRSGI 1 ICH T 2. HRAMA & DERF O#D & O iEEERE.
AZRAEEDORE q BRAIOALE & OEF O8O & OER. RAEAA & O
F OO & OREERH. RV ARAMEA & O#ETF ORI & DRAER S,
ML ELEEDBRROBTERERT IS T THD,
[E6IAFEADEREH 2 ICRDEEFOEOILARETH %,
FPAERET B 7HDHRE

[0014] LAF. AEBBICKRZOEFICOWT, EREFICTHE A BWTERET %,

[0015] [EHEHI1]

F7. M1, 209 ARKKERAWT, AEEHICIRZOET (CEFETF 1



WO 2020/161960 4 PCT/JP2019/039562

[0016]

[0017]

[0018]

[0019]

[0020]

) OEREHRAT 2, M1, 2HICEVT, BIRTERL TV dE#IE FRIR
AB%, q#idd#HEERHNRUCBINICER YT S5AB%. ThENRT —
MARETHD, TLTHET, 2iF. 12O qEHHISZTDO &K LTE
FEICHEYED qEE TOEmMEAER L TW5,

&7 11}, MAERAAICEZEBRET 2EBETHY. EROWMAE 2
~15%28350&EFE01 1. R, ZOMAEET 2~15ICFNEThid
I3, BERORFAMERICSWTERRO#MA2 1 ~24%2RmATWVWDS
o P, BEFIDI>E, HRINTVWARLEFIICEWVWTE, BIRIhTW
HEDERROERER>TWBEA, LUTTIEERBOERZEIT 5 -DEE
5,

BI2ICRTLIIC. 2ODOARAAET 2, 131k (BRARMERICS
WT) . BERFEO1 104K 1 aiBET, deha il s L TREICE
INTW3, /. ARAWAEET 2, 131, ThTh, dERIO—iH (
B BMERT12c, 12d, 13c, 13d) », qEflotis (iR
52MEE12a, 12b, 13a, 13b) LYLHLOEF1 ORRAICMHET
ZEDICEMLTIEEINTWNS,

AUKBE2ICRTLOIC. 2DO0RBRAUMAEET 4, 151F (FAMANE
BRICHBWT) . dEiZFDE L TIRRBICEINTWS, T, ARAKAE
B14, 151 Fheth, dEfilo—im (BAT3ME14c, 14d,
15c¢c, 15d) » g#floMir (#hd25ME14a, 14b, 15a
, 15b) LYHOERTFT 1 ORRACMAET 2L DICEMRL TERINTW
%,

T, ARAAE14, 150dE3AO—im (BRI ZMEE14c, 1
4d, 15¢c, 15d) & ERULAARAMEET 2, 13ICH1F5dEH
RO—tmdL Y HEARRAICAEL TWD,

TSI, ARAEAET 4, 150 qloMmin (v 2ME1 4 a,
14b, 15a, 15b) & BAAAIKSWVWT., b LAARAMEGET 2
, 1 3IC8T 2 aEfAI DR & BEMIRICREREV g8l & ORBICAE L TL



WO 2020/161960 5 PCT/JP2019/039562

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

%,

ZLT, BAEE1 2~15k. ThZNEBICIEARE X ICAD D MEAH
MENTWS, $4b5, M1TICRT LIS, ARAMRAET 20WBICIE
MEB12a~12dA, ARAKEET SOMEBICIEMET1 3a~13dH
. RRAIAEE1 4 OBICIZMER1 4a~14dD, RIERABAEET1SO
PURRICIEMIER 1 5 a~15dA, ZhEFABRINTWS,

2 d LD, ARAmAEET 2, 1 3ICBEIN2WAa%2. ThTth
ARAmA21, 22&95%, ARAWAE2 1, 221k AZRAEBAEES1 2
, 13 (DEMBBLUADES) ICERELTEREINTWS, ABLLIICLT,
NRAAEE1 4, 15ICEBEINDMAEZ. ThEhARAHE23, 24
ET5, REAHEAE23, 2413, ARAMEET14, 15 (OBMEUSA
DES) ICERELTEBINTWS,

BAEE12~15ICFNTREA21~2401 DFDEIWAREICS
WT, LRBMEEMAT 2~15 ORBICIE. ThEhIERESER (75
P ANYT) ELTODEBIPERINZDIRE R > TWS,

Tabb, B2ICRT LIS, ARAMEET 2120V TE, MER1 2 a
EHARAMA2 1 EOBICITZERT 2 AN, WER1 2 b & ARG 21 &
DOREICIEZER T 2BA, ME1 2 c EARAMA2 1 & DORICIFZERRT1 2C
A, MEB1 2d EARAEA2 1 EOEICIKZERRT 2D, ThENKS
3l &&Elsd, L. TOIBERT 2CICDOVWTIR. ARAIA 21
DATEHAMEBT 2 cICHBELTWB I ET, ZEN2[5EINTWVWS,

LT, Z0OMBOHBAEE13, 14, 150ME13a~13d, 14a
~14d, 15a~15[XD2VWTHERKIC, HA22~24DFENETNES
N-REEICHWT, 81 3A~13D, 14A~14D, 15A~15D
AENEFNFEIN., ZZR13C, 14C, 15CICHBVWTIE. WAH22,
23, 241C4&Y. FREFREBA22BITINTWVWS,

Fro. BETFELOT 1. ARAKEE1 20MER1 2 c EARAEE
13DMERT1 3 c &DEIC. ARRMT) v BT 6 ERINTEY., WE



WO 2020/161960 6 PCT/JP2019/039562

[0027]

[0028]

[0029]

[0030]

[0031]

AAaE1 40OME1 4 dERRAEEE1 SOMER1 5dEDEICIEK, A
BT DT THERINT WS,

BMETNIE BEEFEHRO1T TICEWT, ARAMAEET 2 S ARAIMEE
13ELIFEWVWCEBL TERINTSY., IRAMAET 4 ENRA#MEE
T5EHEWIEBE L TERINhTWE WD & TH B,

EEsFeki 1 1k, MTICRT LIS, ARAT Y vy IJERT 6 DR AEOD
R, 94bBME12c, 13c (ARAMEET 2, 1 3D&MEBOL
NTHRE JEMISEVWME) ORFEAORI%Z, Lb1& L. ARAITY v
1 70RFEAORE., $A4LBME14d, 15d (ARRMAET 4,
1 5 OEMEBDRNTHRS dEITIEVWMIE) ORAAORI%Z, Lb2&T
25, Lb2>Lb1ER>TWS,

ZFLT, BE2ICRTEDIC. ARAWE21, 220 (RAANERICS
7%) RFFE (K1 OARAMAET 2, 1 3OEMRARE) ORIAEZW1
. RRAAE2 3, 240 (BAAMAERICEITS) RFAHFAE (K1 0RE
ffgAE14, 1 5DEMAAE) ORIZW2&F2&, 0. 42=W1/
W2=0. 63, i¥FL<IE 0. 45=W1 /W2=0. 63&4A3,

I LI, AERAE21, 22 &OEF 1 0D (KR & ORGSR
ZL1, AZ2AHBE21, 220Kt a@#fIOBERE EERTF 1 O#D & DR
BAEL2, ARAA23, 24 £OEF1 0L EOREHERHEZL 3. W
RAHA23, 24L0EEF1OHOEDRAERHELA4ETDE, a= (
L1—-L3) /(L4—-L3), 0. 6=a=1, LI1<L2&ERZEDE
5, =L, FFEL<IF0. 52a=0. 85&7 5,

M EAEEEF 1 OBRICDOWTDEREBTH %,

T RIS, ARAREE2 1, 22 RRMAKE2 3, 24 & OMAIE
b, W1,/W2<0. 42&533&, HMERABE21, 2204%1 XA
IFTECLEW, Ty MMVIDMET T 50 HEliAalEtk%, 0. 6
I<WI1T /W2&LTH, ARAAE21, 22044 ANKETITETC, [O
BRFehD 1 1 OBER (RFICRRT 2MEEM2) A< AR>TLEW U370



WO 2020/161960 7 PCT/JP2019/039562

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

URARNVIMETT %,

B4, AELEW1 /W2 & MLIEILERE OBROREITRRERTV

ST TH5,
BB, BERITZT7ICBTBMIELEIIOVWTIR, W1 /W2=0, 35
ZEE (0%) ELTWS, LT, H&IF71IE. W1 /W20, 4
2RUO0. 63<W1 /W2D4EHICEWT., MLIRARESHLTEZ
EDRNTINTWS,

L > T, AEEFHODLSIC. 0. 42=W1 /W2=0. 63, &Y
BFFELLCIE. 0. 45=W1,/W2=0, 63&T32ET. &ML
HBETBHIENTES,

T, —MUIC, MEEZRARICZERET 28 E00EFOLERICS
WTIE. ARATY v BT 6ICLER, RBAT ) v VBT TOANPKER
IADRET S, Thid, OEF 1 ORRRAICEEERE RO T 28ET
RICERYT 260 T. @EF 1 ORRAIE. 2ODICMA. FEIHROFOL
N=ZTBHTH 5,

ZFZTC. [@EF 1. Lb2>Lb1&332&T, REATYvI17
DBENHARET) v IER1 6 LUBRCNIEHT & &Y, BEZSD
B2ZENTE SEROEGROEBEEZHLETEZIENTES,

LLAaRs, BICLb2>L b 1 OBRICTBEIFTIE. AIZIE K3
DOEEEF1 1 OBMKRTH>THENRILT %, M3 IC~TOEF 1 1 [OFs
FEOT 1T T ICHRINZHAE12 ~15 0556, ARAMAET 2
L1370 "/, 2B AARAMAERET 2, 13 ERKOBMIRTSH
2, ARAIEAET14 7, 15 & 1, 2IC8F2ARAMAET 4
, 15T, dE#fllo—mAARAEAEET12 ~, 13 " ICEELAEBK
EIR->TW5,

MAEEZRABICZEEET 2BEDRERTICHSVTIE, H2IC—RERE
FITRTELOIC. ARAMAET 3&EAET 1 alDEZESMEM 1. 4
RAEAE SENEAMAET 5 - OBAEDIMEM2, RO, RARAIE



WO 2020/161960 8 PCT/JP2019/039562

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

AB1 S5 ETNICRBIEVqEIE DEEBEDHEM 3 D H 5,

B3I~ dEEF1 "~ Digs. ARAMEE12 7, 13 SREBAHEA
#1147, 157 COEMNERDE, $AaDE, H3HPIC—RHERERENT
Ry LO%, ARAMRAEE12 , 13 tRARAWAEE14, 15 &
OE%ZBHHWEM2 ~ (B2 OMEEM 2 ICHI5) DiEss. FICHARME A ED
DHE (dERIO—IHEM) ICBVWTHLRE, ThiZkY., MKEMN%EE
ERILTYSIVIVRAMVINMET S 2ENH S,

ZZT. WHE21~240H8 4 X%, 0. 42=W1 /W2=0. 63,
FUBFFLLIE, 0. 45=W1, /W2=0. 63&F2&&%IC. MAS
12~150f&%., a= (L1-L3) /(L4—-L3), 0. 6=a=
1, L1<L2&922&ET. #iR21~240FAEMERICES T Z8E
BEE—ICLANS, MAE12~15B0EM. §4bb, WMEM1., B
BM2, R MEBMI3EZHRTZIENATES, ChickY. OERF 1
. MEREMAEIN, MLIDOAELERIRT DI ENTE S,

M5k, a& MVIELEREDEBOBTERERT /ST THD, b
CEBETSTIE. W1 W2=0, 57, L3=45mm, L4=59mm
ERHREME L. MLIDELERICOWTIE, a=0. 5&2H%E (0%) &
LTW3, HZTS571CE, a<0. 504EEIEa=0. 50EELY ML
JDRBPREMREVWEDNRINTWS,

I5IC. LYY T, a<0. SDMEETIE—ERLLTHSAREL
BINY %, Chid., dhbhE, BEESOXIIRTIRENIRIWL (BE
ZIFPTWV) 2E&ERLTWS,

£oT. ald0. 5=2a=1H BELTHY. FELLE MLIDRK.
ML TNIEERNE#RD0. 5=a=0. 85DEAEIMELTWVWS,

COEIICLTERERBUCBEWNTIE, FICKIWHRADEET Z2RRAUT
)y VEEBPMNIEHRI TR & T, BBERELIE L L, ®EDER% ATEE
ETBREEHIC. ARAMEEBENRAMAOBE OEREZAIT22ET, 7
)y SEEBONMIERIE S I & THEMEEENIAEI K A>TH, #HKi



WO 2020/161960 9 PCT/JP2019/039562

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

MITAbEMLIOETZINFEITEENTE, ML DOEREDOEZH
BEETBEDTH S,

(=M 2]

B 6 OEAEAREZRAWT, ANERFICHRZEERT (BEF2) OEK%E
AT %, UFTIE. EfEGI 1 OEERTF 1 SH8EY 2% 0 ICERA L.
Ehefl 1 OLEERF 1 &RE—DOEKRICDWTIEBAFRBEZERT 5,

BH. F6HRICEVWTE, K1, 2E# HWRTERLTWS dEIFERER
A%, gl dEe BERMRVCBMINICERT S AE%EZ. TRETNRLT
BY, M6k, 1D20qHEHNLZDOqEICN L TEARICHYED g@#&E T
DEFEERLTWDB I EITRD,

ClEsF 2 Tk, BGICART LDIC. ARAKAEE1 4 I 5RBRAEA
(EEF1ICSIT2ARAWAE2 3) A BAAMERICHITZ) RFA
EICERSNEERZAMAR23a, 23 b5 E0DE L. RERARA
BI1LSICINFE2ARAMA (DF F1ICEIF2RRAME24) A (BAH
MTERICHITZ) RFAEICEROhZARAMAR24a, 24 bH5
25D ELTWD,

WRARAER 23 a, 23 bk, RRAMAE1 4 ICINF 22 ARA (
O&EF 1 ICHSIT2RRAMA2 3) = (BAAMERICSIT2) RFAMEIC
2FEHNLIEBOTHY., ARAMAR 24 a, 24 bk, RRAMA (B
FILIBT2RZRAMA24) 2 (BAMMERICHITZ) RFAAIC2E
PLEEEDTH S,

CExTF 21d, EROERET D ET, WMADEBREERTZIENTE
CERICEY. E-ABEIMEILEL. BEEREEBINS O, LYRL
ERLEerfsE A R T2 &N TE S,

BB, AEBBICBWTIE. ARABAEET 4, 1 5I1ICRF 2R AA
. FThEh (BAEFERICEWVWT) RFAEIK2ESINAEE0DELE
B, AEBBIZZNICREINZHDOTIRAL, Tabs, RRAMEH. £
ZoAE. DEOEK. BVOSEMELLIKS T, BRONRABAR S



WO 2020/161960 10 PCT/JP2019/039562

BRBEDETHIELL,
EEX E O A REY

[0050] AFEBRIE., EEEHICHITSNBOETE L TFETH 2.
5 DERHA

[0051]1 1, 1, 2 [@E#TF
11, 117 E&EFHD
11a (CEFEOD) HiE
12, 13, 127, 13" HRAMAE
14, 15, 14, 15 HNRAHBEE
12a~12d, 13a~13d, 1T4a~14d, 15a~15d [MIp
12A~12D, 13A~13D, 14A~14D, 15A~15D Z2p4
16 AZRRTY v IR
17 HWERMTYvIEB
21, 22 HARABA
23, 24 ANEAMA
23a, 23b, 24a, 24b REMWER
M1, M2, M2 ", M3 K%



WO 2020/161960 1 PCT/JP2019/039562

s5RIA1]

[553K1R2]

[553KIR3]

[55K1R4]

&a R D&

EEFEOIC. BHAEMEBICEVWTE dE#ERDE L TEEIRIC
BEE L CBEI M. TRENOEBICIEABEZ AL ZMIBIFEHR I N
2EBOARARAE LS.

RIESEERFEOIC. BRAANERICS W TERIRJEEFLE LT
RRFRICEER L CEE I M. ThZhOERIEE d8llo—i%IE. RIEcHH
RAMABICS T3R8 dBAlo—imL Y BRBRAICAEBEL. Eh
TNOMBICIEAMIICEDN B MEIEHR I N 52ERORRA#EAE
&L

BAAERICBVWTERRTHY ., SRRARABEEBICKET
LEHONRRRE &

FAANERICBWTERRTHY., JRIEARARAGEBICKRET
EBONZRAA & &FA.

RIS AR AR AE ORI MEB D QA TR RIS d BT WL UIERD
FAADORI%ZL b1 &L, AIRBARAMAEDERIEMED AN T
RO dEIGEVWMEORAEORIZLb2&T25&, Lb2>
Lb1&hi?

CEEBHE T AOET,

RN RABMAORAENERICSITEZRFAEORIEWT & L
. FIRBARAIMAaORAAEAMERICBIT2RFAFADORIZW2ET
&, 0. 42=W1/W2=0. 63&A3%

CEERHETBHEKRE ICRBHOEET,

X5, 0. 45=W1 /W2=0, 63&4A3%

JEERHETBHEKRE2 ICBHOEET,

AR A R AR A & OlEs FElD & ORIGEEREZ L 1. sisasA 2 Aka
DRL q#AIO AL & AIEEOETEHO & OFERE L 2, RIESAR A
A ERIEEOERFEID & DREEREA L 3. RRAIRA & FIECClEs T2
DEDEKREE#HELAIETEE, a= (L1 —-L3) / (L4-L3



WO 2020/161960 12 PCT/JP2019/039562

), 0. 6=a=1, LI1<L2&%3%
CEEFHETZHEKREIANSIDOVWT A 1IFICEHDEET.

[55KIE5] X5, 0. B=Za=0. 85¢4h3
CEEFHE T BHEBEKRIEL ICERDEER T,
[55KIE6] BIECRAIBA L. BEERONRABAR» LA S

EERBHMETIEREBEINALEOWT NS 1 IBICEEHKODOE T,



WO 2020/161960 PCT/JP2019/039562
13

fRIE SN -EERDEH
[20204E5 A 25 H (25.05.2020) EIE =755 1]
kI 1] (MlER)

[ElHE 7802, B mBrm Az 3V T d il 2 i & U TR FRICEER] L T
Bl XA, FE O MBI T A & 2R A MR & du 5 #E 5o S840
PERT. AN

B FE NS T B0 ke . AR5 T I 0 S 8 N T A R RE d il % b & L TR RIS
BEM LTl & 4v, N FE RO ARTGD d 8l o — 31, Bt ARG A 1 Ic B80T
%A d o — ML 0 b NI ALE L, Z 2o RIS A X 0k
A3 2 M1 A3 T Bk & L 2 7 5% 0> P BR ANV BE A i &

RGBT B W THERIKTH D . SR MM A ikE 3 28580

AEMIE A &
BHmBrm B THEIRTH Y . ST BN A ikE T 28K 0
PRI AT &

AT RC 0 A B A A 1 o0 M S B iR S T ke S 72 SR 7 U R &

RIT AL T P AR A0 3 o0 MR R LS MR IS TB R S U= AR 7 ) » U & | %
i %«

AT LA A 0 T O A5 B FL IR O 22 20 Tl b AL d 4l T W WS o £ 05 10 o
FEEZLb1& L., At NEANRE AT RIS O 72 > The b Aiae d @il i
WSO FmMoOESZLb2ed5E, Lb2>Lbl &b,
RTRLANERM 7 Y > A, A7 D » VA 0 b fESHICET 22 &%
R & 3 2 mlis 1,

[k 2]

AR MBS A OB G IAWHHEIC BT 2R HAOEIZW 1 & L, Aiii
RO ORGMBEGRICBITA2RFFMOESEZW2 L35, 0. 42=
W1,/ W2=0. 63&75%

T ERHE ST A RE LR D EEE T,

[k 3]

IHiZ, 0. 45=W1,/W2=0. 63&4k%

L ERHE ST HEE R 2 (2R O BlEE T,

MIES AR (FHE195)



WO 2020/161960 PCT/JP2019/039562
14

[k 4]

AL AN & [l -0 & OB IREZ L 1, Aidsb R ReE O b q
dil 0] oD £ S & A AL [E R Tl & ORREEA 1 2 . AT s NRAIRE AT & BT AL [E] 45 1 il
D& ORBREEAZ L 3, WERMREA & AT RS 7l & o R KIE/MEZ L 4 &
5, a=(L1—-L3) /(L4—L3), 0. b=a=1, L1<L2¢&
7%

TLERBMETIHERE LD 3OWTRN 1 EHIZEEE O A1,
Aok 5 ]

EHiIZ, 0. 5=Za=0. 85¢&M5

TR e T HRERE 4 2L O [AlER 1,

Aok 6]

ARE B A 1S, HE OB AER D675
TLERBMETIHERE LD 5OWTRN 1 EHIZEEE O AE 1,

p—

p—

MIES AR (FHE195



1/6

WO 2020/161960 PCT/JP2019/039562
[E41]
12¢ 13¢

15b

q &

15a

15
15¢c

15d 16




2/6

WO 2020/161960 PCT/JP2019/039562

[242]

12C Mi

22
21 13C 1a
124 “\12D ) 4gy 1 13D 13A

14B ‘g‘ '5’ / 13Bq§5|]

C - 158

. <\
\\g/ <7 “

iw 15A
L2 L1 M2 M3
\\’ ‘ 24

15C

11 14D \ 16 15D

17



3/6

WO 2020/161960 PCT/JP2019/039562

[E43]




4/6

WO 2020/161960 PCT/JP2019/039562

[244]

0.75

0.7

A
0.65

0.55
ke W1/W2

=
<]

0.5
BEY

0.45

0.35

0.3

o

y—

© ©
- -

1.2

© © I N
o o o o

[9%] EWTLA



5/6

PCT/JP2019/039562

WO 2020/161960

[E5]

H ) E
UG —N—

HAPELN] —B—

Ll

60

G0

[%] =&



6/6

WO 2020/161960 PCT/JP2019/039562

[E6]

21 19 13 22

11a

q & q 84

23a 24a




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2019/039562

A. CLASSIFICATION OF SUBJECT MATTER
Int. Cl. HO2K1/27(2006.01)1

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Int. Cl. HO2K1/27

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-19%6
Published unexamined utility model applications of Japan 1971-2019
Registered utility model specifications of Japan 1996-2019
Published registered utility model applications of Japan 1994-2019

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 Us 200870007131 A1l (REMY INTERNATIONAL, INC.) 10 1
Y January 2008, paragraphs [0021], [0022], [0032], 2-0
[0033], fig. 5, 6 & WO 2007/146251 A2 & KR 10-
2009-0027728 A & CN 101501969 A

Y CN 107565723 A (VOLKSWAGEN AG) 09 January 2018, 2-6
paragraphs [0086]-[0091], [0100], fig. 1-3 & DE
102016212022 Al

Y CN 104242509 A (OPSTAR COMMUNICATION EQUIPMENT 4-6
CO., LTD.) 24 December 2014, paragraphs [0017]-
[0022], fig. 1 (Family: none)

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“B” 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

12.12.2019

Date of mailing of the international search report

24.12.2019

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

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2019/039562

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

OPERATIONS L.L.C.) 22 June 2017, paragraphs
[0017]-[0031], fig. 2, 3 & DE 102016123984 Al & CN
106899105 A

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2016-73056 A (TOYOTA MOTOR CORP.) (09 May 2016, 6
paragraphs [0017]-[0022], fig. 1, 2 & US
2016/0094097 Al, paragraphs [0035]-[0041], fig. 1,
2 & CN 105471134 A
A Us 2017/0179779 Al (GM GLOBAL TECHNOLOGY 1-6

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




E SR EEHE®RSs PCT JP20197039562

A EUORTL5TOSE (EEFRE (1 PC) )
Int.CL. HO2K1/27 (2006. 01) i

B. #H&EZITo7nW

ARE 2T o o/ MIRE R (EERRSRT08 (1 PC) )
Int.CL. HO2K1/27

B/NBE A OB B TR To - BFICEENs 60
HAREEAFEAR 1922—19964F
H AREAREAFEAR 1971—201 94
H AR EE A 28N 1996—201 94
HAREBREEAFEAHR 1994—201 94

EEFHE CHA LIZET T —F =R (F—F_X— A4, WEICHEH LHE

C. BET L L8050 53Tk

51 FSCHR D B9 %
N7 AY —% SIRSCHRY M OB OE TR BELET D & &%, T OBES L EATOFR FHRIHDE 5
X US 2008/0007131 Al (REMY INTERNATTONAL, INC.) 2008.01.10, B¢ 1
Y 7%[0021]-[0022], [0032]-[0033], [X] 5-6 & WO 2007/146251 A2 & KR 26

10-2009-0027728 A & CN 101501969 A

Y CN 107565723 A (VOLKSWAGEN AG) 2018.01.09, Bt¥% 26
[0086]-[0091], [0100], ] 1-3 & DE 102016212022 Al

Y CN 104242509 A (OPSTAR COMMUNICATION EQUIPMENT CO., LTD.) 4-6
2014. 12. 24, Bx¥[0017]-10022], X1 (77X U—721)
W CHOBEXICLIBTIZEIN TV D, ™ ORTF T 2 )BT AR R SR,
* SIEAXEObT TY— D H OBITATE S 7= 3CHR
TA ] BRCBIEO S 2 SCIRCIE e <, —MMEMKELZ R TT) EEHER XIBLERICARE SN TH - T
Ho HEE & P45 b O TR BHOFEBUIHH
E| ERHFEARIOHES -I34rch 20, ERHER OHFEDOI=DIZFI AT HHD
DIBCARENTZHO (X FHCBED B DTN Th - T, YO A THRE
[L | EAHEERICERZZEE T 5 30U SR O I81T DR SGIESER N BEZ SNE D
AE LI B 20T 57208 A4 1Y) BHCEECH D LR TH - T, UbER e fhod 1 L4
HICER FBEEA) o3kl D, BEEIZL S THETHLHEERI
O] HBEIC L B8R, R, BREFEICS LT 5308 Lo THEBERNEEZLNL LD
P ERHEEARTC, D OEBEECTIREORM L o & A—7 0 773 U —3HR
EEEaErs T LzH ERSFRE s O34 A
12. 12. 2019 _ 24. 12. 2019
ERSENEE 0L /R N Th BWHITHEEE FEROHDHIEE) 3v] 9150
BARERZFT (1 SA ] P) T
HE£S100—8915 -
HEAHTREXENPE=ZTH4% 35 EEEES 03—-3581—1101 H#HE 3357

BAPCT / I1SA 7210 (HE2~—) (2015%#1A8)




ER A EpsHpEE S PCT/JP2019,,039562

C (Bix) . BEd 5 R0 L5 3Rk

51 Lk BEd 5
B — BIASCHNG RO OIS 5 & &3, O 5 ETOER FHREOFE
Y JP 2016-73056 A (=¥ HEHHREA D) 2016. 05,09, B 6

[0017]-[0022], [X] 1-2 & US 2016/0094097 Al, B¢¥% [0035]-[0041],
1-2 & CN 105471134 A

A US 2017/0179779 Al (GM GLOBAL TECHNOLOGY OPERATTONS LLC) 1-6
2017.06. 22, Bt#£[0017]-[0031], [¥] 2-3 & DE 102016123984 Al & CN
106899105 A

HAPCT / ISA/ 210 (E2_—Y0k%) (2015%1H4°)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - amend-body
	Page 16 - amend-body
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

