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FIG.7

(87) Abstract: This internal combustion engine includes, in a cavity (CA), a bottom wall (510) that extends radially
outward from a center axis (A) while gradually trending away from a cylinder head, a plurality of recess walls (520) that
are in communication with the bottom wall (510) and are curved so as to protrude radially outward, and step sections (550)
that are provided between the bottom wall (510) and the recess walls (520), wherein the step sections (550) are arc-shaped
in planar view. As a result, a spray flame (B2) that flows along the bottom wall (510) flows along the step sections (550),
and thus the spray flame (B2) is drawn away (the areas surrounded by dashed lines (VII) in the diagram) from the bottom
wall (510) and moves toward the center of the cavity (CA), and mixing of a fuel and residual air is further promoted,

making it possible to improve combustion efficiency.

Rl



WO 20247232194 AT {08000 00000 0TI

LY, MA, MD, MG, MK, MN, MU, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK,
SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(84) IEEE (RTDLRWRY, 2TOEBEDEER
ENHAE) : ARIPO (BW, CV, GH, GM,KE, LR, LS,
MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ, UG,
ZM, ZW), 2—5 < 7 (AM, AZ, BY, KG, KZ, RU,
TJ,TM), 3 —H v /8 (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FL FR, GB, GR, HR, HU, IE, IS,
IT,LT, LU, LV, MC, ME, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CL, CM, GA, GN, GQ, GW, KM, ML, MR, NE,
SN, TD, TG).

RPN
— EEEREERS (RRHE215%3))

GNEN: TORBEEIE, FvyEFT4 (CA) IZEWVWT, o8 (A) AS5EHBEOAEIICHED
STEHEVZEEEHIL, BRELICHIEY Y VIANY RHALEIHBEE (510) &, KB (510)
WCEBEL, BABICBVWTHANCN ERZ LD ICEMT 2EHDOMEE (520) &, EE (51
0) EMEEE (520) DMEICHKIFTONBEZED (5650) & 2#5Hk BEZ (55 0) &,
THRALABSICHMPRTH S, TOHER, EE (510) IA-THRh2EFEAL (B2)
&, BRES (550) ICHA-THENZZ NS, BEAK (B2) (d KE (510) o5l R
NINT (HHPDOHE (VI 1) THDHEE) . FvE574 (CA) OoFRIZEAVL, BB EEE
EREDRENLYREINT, MBEIROMA LA S Z &N TEEE RS,




WO 2024/232194 1 PCT/JP2024/013634

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

B M =
FEADAT : RIABES
s ibaad
CDFEBRIE, NIREEICET 5,
p—ss L)

BlziE, 5%R2011-5022268p%k FEFxm1) Kk U
FE ERbvE DY uSAy RE, BPNBREBE. %E2 2 NMIKE
BRERINTWS, EXRNVOLEEICIE. EXMYRVILDERITONTVWS
o EXRVARTIVE, EAZICEAWEZARIRIILER S, AR TIVEBOHEE
HICHFICRBEINZREE, ZBLTWS,

FoATHAT SRR

R SCHR

FFEFCmR1 : FR2011-50222 652K
FEIPDOHE
FALFBRLELD & 5FE

Bk 1 ICRE I N 2R Ik, MUK LD S BRBEIRAT
BABICEWIBEHET 2EAOE 2 ICER L2 XEIE, RBRICE > TRIEE
ICHBIFZHRIBICAIE D ET D, TOEE, RELAFHATHEWIBEET S
REAEDFHTDEICELY . MUIRINEOEETKENFET 255
DHd, ZDFE. BREICSITZ2PRBOEIOFBMEEINAWESD
. BENERNMET T 5,

AFRBOER., MRREICHITIMBRORENTRLNMBREEZIRMHET S
ZETH5,

FREEFERT B-ODFE

COFEBO—FEICHK > -RMREEIL. BBROREEmEET SV VY
AT & BRIV ) VYIAFICEREINTSY., RROBLUVHIRO%ZE
T5) Ay RE, RIBRKAZHERT 2RI/NILT &, AiRRHERO %



WO 2024/232194 2 PCT/JP2024/013634

[0007]

[0008]

REAT 2HR/SIL T &, BIRBY Y VS SAFICNLTRIRBY Y 9514+ 0D
OB A EICHENBETEE T, RIEEY ) v I~y RERBET ZMBICHEWNT
MEZEERTE2FvET15BTZER M E, BIRBY Y VIANY KD S
AIEEF v ET/ICAN> TR ZENT 21005 &, ZlimA. BIEEA
VI UHE. RIEERREICSITIPRRENSFEIES ) I SM4 FORAM
BT 2HMUCRIRMB ZESR L. fiEgF v ET 1 1. ROENSBRAEOD
HEANCED > TEVZ EEHIC, BRLICHIERY Y VIANY RDOLEINBE
B BIREBIGEREL. BAEIKSVWTHABEZICNEARD LD ICERT S
BHOMEEE S, AIREEKECAIRMEESE OFICERIT OB BREREEZEH
. BURRERZEERIE. FEKR LABESICHMBRTH D,
FEIADWR
COFERBICENIEE, MREICS T IMBRORENTELNREE % RMHT
B5IENTED,

I54 TE D fff B2 732 B B
[ IRHEDAEIC S 1T 5 PIREE 2 BRI T TERTH %,
[BR2IET1/RD | | — | | RRBMERTH S,

[H3IER N> DF v EF 1 ORERTH 5,

[K4]+F v ET ¢ ZBEBHICT I TERHTH S,
[HS]EFEDOHREICHITEF v ET 1« OBREIORAEMIRZRTMERTH S
[REILLBBICH T 5 F v ET « ORERRICK > FLEFEXKDRN % R8T
EAEXNHTH 3,
[R7]EEDOHEICH T B F v ET 1 DEEEBOREMIRICHK > IEENED
FNZzERTEREXNRTH S,

[B8IERDFEICH IFTE2F v EFT 1 DMOBREIOHEA RTUIER TH 5

[ROIEEOHEICEITEF v ET 1 OMOBRENROHEEZ R IRERTH S

(o)



WO 2024/232194 3 PCT/JP2024/013634

[0009]

[0010]

[0011]

[0012]

[0013]

[H10]EREDOHEICE T2F v ET 1 ODBRESOEEZ~T FHERKTH %,
[HNMIEREDOHEICE TE2F v ET 1 ODBREISOMOEEZ T FEKTH
oy

[M12]EEDOHEICE TE2F v ET 1 ODBREIOMOEEZ T FEKTH
oy

FAZERT B 7DD RE

COFRAOEBOEEICOVWT, HEAZSR U THAT S, b, UTT
ZRITIHE T, B—FLIFENICHEETIEMICIE. RLCESHMIIH
TW5,

(PIYARERE 1)

18LUVE2%25R LT, AFEBO—EFEMEBICS T 2RRHKEE 1 OB
BEHERIC DWW TEREAT 5, 11, AR 1 Z3IB8RIC R T IR, M2
i, R1F0 1 | — | | RREMEHTH 5,

REMERS 11X, U9 24F7100&, YAy R200&, RS
NIT300&, HER/INILT400&, EXRYE00&, 122946
00&, #RATWD, H1BLUHE2ICIE. 1 KEADHDTRINTWVSEH
. AR IR, 2[ERICEHEERTETH D, )4 514F+ 1000,
AERICHEERINTWS,

D UEANy R2001 K, )4 54F1000DmSBICERKRINTLNS
o YUVAEHANY R200. ARRICERINTWS, YAy K20
Olx, MK Oh1&, BERAOh2&, Z2BLTWS, RK/NLT 3001,
MO h 1 2BEYT 5. WR/SILT3001E, 2 FAy K20 0ICIREF
INTW3S, IR/ T74 000, BFiROh 2 %25 T %, Hix/NILT40
O, YAy R200ICFEREFINTWS,

EXb>B5001, VUS4 F100ICRHLTHEI)VISAF1
OO0HLEFM (M2ICHF5 ETHAOHOEA) (T8> THEBEIT
BETHD, H2ICnThadLHIC, EXMY50010FE, ) o48Avy K20
OtLWAmT BAMNBICEKINZFrETACAZELTWS, ¥+vET(C

\)



WO 2024/232194 4 PCT/JP2024/013634

[0014]

[0015]

[0016]

[0017]

[0018]

Algd. EXFB5000KE504M062Y) ANy R2000 LMY 5
mME (M2ICHF2TAT) ICBECEREBELTWS,

BHEMICIE. FOBEANSEAEOAICAN > TETSZ & EHIT. BRA
ICo )Ny R200DLEINZEES1052BLTWVWS, 2OFvE
TA4CAZECER N YB500&EY YAy K200 E&DEICRBELF
Iz, EXAPB500, FvETACAAXXBETAXEEES O 2%1F
K .

A8 6001F, YAy R200DHBEV) 54+ 10
ODHDEAICH L THATBMUBICHITONTWS, 122749600
&, DI AY R200D06FvET A CAICED > THBIEZENT 5,
LYEEMICIE. 1220460013 MREICBITHHRENASD YUY
SA4F100DRAEICEITBHUCHEBAIEST 5,

H3BLUH4ESBLT. EXME5000KEES O 22D WTEHM
ICEREA T %, M3 k. EAMYDFvET 1 ORIER. M41E. FvEFT 4
RIS T TEMNTH S, M2 ~H4 2SR T KEES 021, K
B510&, MALICA>T. FAENE Y FTEMERE S W/ MEREES 2
O&. BET 2IUIELEES 2 OD/EICIK. WAICED > TEVZRHES 30
EEBLTWS,

EKES101E, YUV S4F1000FRLEARBEICA Y2749 60
O&eWMmMLTWS, H2ICnINdLHIC. KES 10, FOEAFMEIC
ATz 945600&WMY Z2HREBASRERAMEICS T2 HAAICEMD
ICLEA > TRBICV ) VEAY K200/ SEBET 2 &£ D ICHERT 2K
ZBELTWS,

MEREXES 2 O L., KEES 1 OICA>TRAEBAICIEK. EEMNS v VB DFE
BFREELTWS, MEES 201, BAEICSVWTHRAICMERS LD
ICEHT AIREBELTWD, MEES 20, YUY Y454+ 1000
FAICRRICERE. FMEOE Y FTEEINTWS, MEEL 20, 1
VI VH6 00N LEHINAMBNBENTZIEICLIYERINZIEE



WO 2024/232194 5 PCT/JP2024/013634

[0019]

[0020]

[0021]

[0022]

[0023]

KEKBEFRTBMBICHRINTWD, REBEOHETIE, MEES 20
o) 4F71 00DAAMICRIRICOEEREINTWS N, HEITE
HREINDZEDTHY., AEEOTEOHEICRE S N,

BZRHEES 3013, BT HMIES 20DEICEWVWT. MREICHITS
RREFICED > TRET2HREBE L TWD, AEEOFETIE. RHED
SO0DEIL. MEREES 2 0 A D 9@ &% B,

RIS, M5B 7%#5RLT, MERES 20 & KES 1 0 & DRARICD
WTEHEAd %, K51, ¥ v ET 4 CARODEERRS 5 0 DAIEMRETRT
BER., K6, LhEBICHEIT2F v ET 1 CADRIERMIRICHK > EEKX
ROFNERTMEERNR. M71E. FvET 1 CARNDBREL5 5 0Dl
HRICHKE > BEXKOTRN Z R THEEARTH S,

M54%#5BLT. KE510 (S1TRYHEE) &MEES520 (S2T
AYEIE) EOFEICIE, BREZFS5 5 0MRITENTWS, REERS 5 0,
EELS 1006V UIANY R2000LIS5IOESHZAEICEV S ER
EED 1 THRKIND, £>T. EBES5 1 0 &EREEFS5 5 0 & DEFEERICIE.
ERRERDTERP 1 AE&ITOND, BEBRS 5 0 &[MEREES 2 O DERFEE

(TEERP 1 &EORNAD) (&, MEREES 2 O DERAEICERED 1 A EV
FReEE 1D, TORR, BREIS55 0. AMIASHAIICEI A>TV VS
ANy R200DAMEICIEETS (LAXFICEYS) ENEEERT 5, [EREE
520MEEEES 50 &R E (Y rd Ay K200/ IZiE. WANC
IV DHEERD ) v TER 1A% ITFS5hTW3,

BISICRT £DIC. FOLEIAZETRIBEE TOMEICIE > TREBE.
FRDEHADSMIEREES 2 ODERZEERS5 5 O X TOE 1 KEHEERL 1 & L.
BREES5 5 022 AMERES 2 OO EADRAEP 2 T TOHE 2 KFE R
L2&LAEBEORIDLILIE, 892 : 1THBELW, FIE, 82 :1&
BBHEEYEE2/KIEREREL 2NN I A LD QRTELLTH S 2 &P T
F LW,

ZZT, M6BIUHT ZBE LT, BEXEORNICDOWTEHRRAT 5,

UII



WO 2024/232194 6 PCT/JP2024/013634

[0024]

[0025]

[0026]

[0027]

K6 1F. ERDEBEEEHFRITONTUVRWESD., ¥FvEFT 1 CARDOAIE
FARICHE S BB ARAXBDRNERT, 1295 600HLEHINE
MBDNENT D EICLYTRINDERALBIE, WEREES 2 OICEHZRL
VY TERIT1ZBICLT, Y5471 00RIOAM (RF v aly
) IKHN2EBEAEB1 &, MEES200EESLVERES10I0A-T
MN2EBEBAKB2EICHBT S, KES 10138 > TRNSZEFENKB 2
3. EBAKB2ARES 1 0ICEMLANSF Y ET 4 CADRRICED
STRNZEH. EREDRENEEIN, BOERA M VIZBEZEDLDN TR
BREEEMEEZHITF2ERE 45,

oA, R7ICRT D ICAEROHEBICRTREIS 5 04EZ 2I58IC
iF. KBS 1 018> TRNZEHEAAB 213, BEERS 5 018> TRN
2IEML, BEXKLB2IE, EEDS 1 0AL65|ZRATINT (HHOHIR
VI | CEUHEE) . FvETACADFRICANDI T EERD, ZORR
 BMBEREESEORANLYVREINT. FEEM L. AIMEXER.
RE—VER. TOMORBIROM LERD Z EATEEE 4D,

M8BFLUHI%EBIRL T, BREES 5 0DMDFREICDOWTERRET 5,
H8HLUEIIE. ¥vET 1 CARNDMDEEIOMELRTHERTH
%, M8ICRTREES 5 0AIE., KEL 1 0&MEREES 20 EDEICHL
T. EES 1 ORICRIBAAIEES O OwhERIT SN =AFIADEREIRD
HIRTH D, COFEBICEWTH, LELLEEEDS 5 0 EAKROERADR
/DB ENTED,

Fre. MOIKRTERESRSS50BIF. KES 1 0IICBVWTHEIITSE 1
fIBE5 5 0 x BLUMIBREES 2 0ICELIALE2ABEE50y 2B 2 LA
IV REBRODEETOMIRTH 2, COWREBICEWTEH, LBRLEK
ZE5 5 O L ARDIEBMIRE/H I ENTE B,

RIS, M1 O0H6MT1 2%28RLT. BESEZFEALLIFEDEREICD
WTEHBET %, M1 0k, FvETACARDERELES50DEEBEARTE
EM. M1 18L0M1 213, FvETF A CARDREROMDEEBERT



WO 2024/232194 7 PCT/JP2024/013634

[0028]

[0029]

[0030]

[0031]

FHEMTH S,

7 T UHRBDERZESRRS 5 01, &[MEREES 2 ODEEICHA>T. &
BL1O0RICEITONTWBEZENL, BT O0ICRT LIS, BAELICH
BIRICFREDEy FTHRELTEREINS 2 & &2, F2EZIE BT 11
TTLIIC, BHEHES3O0ODEKEES 1 0fIIcH., BREERS550%5%1F. F|E
BICBVWT, HBRROBRZEISSE50CEHRITHIEICE>T. LYBMBEE
BEJEDRENLIYVREEINT, BEDIEOMLEZRZ NSRS

HOmEE LT, M1 2IZnT LD, HALICAREDOE Y FTHBREL T
BEEINLEREES 5 00RMEZEH D LDIC. BEE55 0DARMAIC, X
HIC, REES50DARITDRIEICE ST, SYMBEREETEDRES
NEYREINT, MBEIEROEALEZRMZ ENFREE A%,

[R&#%]

R U BRI RER S IE. UTORBROEGFITHZ 2 & NMLEEIC

S YEBEIND,
(Ref% 1)

HEROREEZET 22 IS4 F &,

LRIV VISAFICEREINTEY, RKOBLUVHESOZET 52
vEHNY K&

LERTKAZERAT 2RI/ NILT &,

tEHSKOZHMAT 2HK/ NIV T &,

FREIUVESAFICRLTLERY Y V54 FOFROEAMAICEREE
AIRET. LBV )Ny REFMTIMEBICEWTIRREZTKT 5F v
EF1 289XV &,

LRIV VIANY RSO EEFVYET A ICAI> THBZERT 24 Y
T8 &

Zlw &,

rERAVI 5. LRMREICSITAFRRBMASLEI )V VIS A F



WO 2024/232194 8 PCT/JP2024/013634

[0032]

[0033]

[0034]

[0035]

DORAMICS T 2 AAIC LEERN ZIEST L.

FEFvET 1

RO SEFAOMUCEI > TEVFZ & EHIC, ReICEREY VY
Ny ROLEINDEES,

FEREEEIC L. BAEICSEWTHRZICOERD LD ITBEHT 2EH
D [MIEREE &,

FEREEE FEEMEREE S ORBICERIT ONBEREIE. S

FEERELIZ. TERLALIBEICHIMBIATH D, RIRIEE,

(R&#k 2)

TEREREBRIL. LEEEMNS LRV ) VIAY KDDL BRI AHE
ICEVZERBEET 5. Bk 1 ICEEE DO RIMEE,

(R&#% 3)

FERMERES FEEKEICA > TRABAICE. BELE NS v 7B OB/
THY.
LEEMEREEE. MALICHE> T, MMEDE Yy F THEREEE X .

B Y 2 LEEMIERREDEICIE. KEREARIT SN,

BE O LEEMEREEEIC, LEEEREIMNRITONT WS, B 1 IRk
2 |[CEEE D R IAHERS,

(&% 4)

EERAFOED S EECMEREED LR ERRF TOH 1 KEHEERME L, £&8
BESEaH LEEMEECRKADRAEE TOH 2 KEEERE LLIFED
RIODIE, W2 :1&05kYH ERE2KTHEEREDHINI W, &
BR1DOSERISOWT A 1IEICEEED IR,

BH, SORTINCEROBERETNTORTHRTH > T, HIRMD
EDTRBRWVWEEZONBZARNETHD, AFBAOGEHEIK, L5 L LERRE
DFRA TR EROEBEICE > TRI N, ISICEROEHE & HEDREK
BLUVHBRNTOIRTOEENZEND,

RS DERA



WO 2024/232194 9 PCT/JP2024/013634

[0036] 1 PMAMRES. 100 YUY ¥544+, 200 YYrydAv K, 30
0 W&/SILT, 400 H&E/NILTJ, 500 ERbY, 550, 550
A, 550B, 550C, 550D =&, 500w {2 502 [
BEE, 504 XmE. 510 KB 520 [MEEE, 530 IZRHEE 5
50x 1 550y ZHEH2fE 600 A4vYxv4%,



WO 2024/232194 10 PCT/JP2024/013634

[55KIA1]

[553K1R2]

[553KIR3]

R K DEH

MRERORNEEEET L) ¥4+ &,

BBV ) VA SA FICERINTHSY., RROBLUTHIRO%ZET
)~y K&,

AIESRKOZFAMAT 2RIV T &

RISSHIROZRMAT 2HR/NIL T &

B Y VIS4 FICH L TRIRRY Y V954 FOROEBMAICHE
SRBENRIBET. RIEEY Y YAy RERBETIUBICEVWTREE%
e d2FvET1528TEA MY &,

AIEEY Y VAN Y RALRIEF v ET 1 ICEM> TRBEZEHT 2
Iz U8 &,

R A

BIEEM ¥z V41, RIRSRAREICS T 5HREAN LRIV Y VS
4 FTORAMICET 24 ME ICRIEEAR 2B L.

AIEEF ¥ ET7 1 14,

FOEIADSRAROMUICEN > TEVZ & &HIC. KRAICHTERY
)~y ROLEBEINDEES,

RIECEEICERE L. BRABIKSVWTHMINICDOERD &L D ITEHRT S
ERODOMEREE &,
BIECEEE S RIGCIVIEREE S DEICERIT DN B EREERE . 8 H.
AUSCEXZEERIZ. FEKR LABEICHIBIRTH 5.

POHARRE,

AIECEREERIE. RIGCEENSRIGEY Y vy RHS
DAMEICEVZERTEET 3.

FERIE 1 ICEEE D NIAHERS,

AR MERE A RIGEREE ISR > CRAZEICIE. LS v JEODRE
AR TH Y.
AUECMIBREEIZ. AELEISA> T, AEDE y F THEEERE X h.

f%uu
rk
U~



WO 2024/232194 1 PCT/JP2024/013634

BikEd ZRICIMBEREEDRAICIE. KEENFRIT SN,
B ORIGCMEREESIC. RIECRERIRITONTWV D,
FEORIE 1 /< 3E5KIE 2 ICECH D IR,

[E53RIR4] AIEC OB D SRIGCMEREE DRIGCEAZEERE TDH 1 KFEERaE & L
. RUECERZEB 2 S AR MEEE D KE D &RANERE TD S 2 KT EaRE
ELEBEDORIDLIEK, M2 1 1 &45&Y HR1EEH 2 KEMER
BEDADNEI LN,

FERIFE1HLFEKREIOWT NN 1 IHICEEEHR DO ABERE,



1/7

WO 2024/232194 PCT/JP2024/013634

[E41]
FIG.1

.-—h2

200

[592]
FIG.2

400

230 510 920, 500 100




2/7

WO 2024/232194 PCT/JP2024/013634

[E43]
FIG.3







4/7

PCT/JP2024/013634

WO 2024/232194

[E5]

FIG.5

[E6]

FIG.6




5/7

WO 2024/232194 PCT/JP2024/013634

[E47]
FIG.7

[E28]
FIG.8




6/7

WO 2024/232194 PCT/JP2024/013634

[E29]
FIG.9

[Eg10]
FIG.10

550

TN



7/7

WO 2024/232194 PCT/JP2024/013634

[E11]

FIG.11
550C

[E412]
FIG.12

550

——

)

\ /
- S

e



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2024/013634

A. CLASSIFICATION OF SUBJECT MATTER

FO2F 3/26(2006.01)i; F02B 23/00(2006.01)i; FO2B 23/06(2006.01)i
FI:  FO2F3/26 C; FO2B23/00 Y; FO2B23/06 R; FO2B23/06 T

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

FO2F3/26; FO2B23/00; FO2B23/06

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 1922-1996
Published unexamined utility model applications of Japan 1971-2024
Registered utility model specifications of Japan 1996-2024
Published registered utility model applications of Japan 1994-2024

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 JP 2019-199825 A (ISUZU MOTORS LIMITED) 21 November 2019 (2019-11-21) 1
paragraphs [0015]-[0023], [0053], fig. 1-2, 10
2-4
A WO 2018/167938 A1 (MAZDA MOTOR CORPORATION) 20 September 2018 (2018-09-20) 1-4
entire text, all drawings
A JP 58-038320 A (NISSAN MOTOR CO., LTD.) 05 March 1983 (1983-03-05) 1-4
entire text, all drawings
A JP 62-291424 A (MITSUBISHI MOTORS CORP.) 18 December 1987 (1987-12-18) 1-4
entire text, all drawings
P, A JP 2023-166161 A (TOYOTA INDUSTRIES CORP.) 21 November 2023 (2023-11-21) 1-4
entire text, all drawings
D 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
document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
document cited by the applicant in the international application «X” document of particular relevance; the claimed invention cannot be

considered novel or cannot be considered to involve an inventive step

earlier application or patent but published on or after the international h
PP P P when the document is taken alone

filing date

document which may throw doubts on priority claim(s) or which is “Y” document of particular relevance; the claimed invention cannot be

cited to establish the publication date of another citation or other considered to involve an inventive step when the document is

special reason (as specified) combined with one or more other such documents, such combination
“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art

means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
23 May 2024 11 June 2024
Name and mailing address of the [SA/JP Authorized officer

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/JP2024/013634
Patent document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) Y (day/month/year)
Ip 2019-199825 A 21 November 2019 (Family: none)
WO 2018/167938 Al 20 September 2018 us 2019/0360387 Al
entire text, all drawings
EP 3557022 Al
Ip 58-038320 A 05 March 1983 (Family: none)
Ip 62-291424 A 18 December 1987 (Family: none)
Ip 2023-166161 A 21 November 2023 (Family: none)

Form PCT/ISA/210 (patent family annex) (July 2022)



ESl T EBRHEES
PCT/JP2024/013634
A FKEOET20BFONE (ERFRELEHE (IPC) )
FO2F 3/26(2006.01)i; FO2B 23/00(2006.01)1; FO2B 23/06(2006.01)1
FI: F02F3/26 C; F02B23/00 Y; F02B23/06 R; F02B23/06 T
B. FEZITH-0E
PEEIT O ERNEER (ERRESEHE (IPC) )
F0O2F3/26; F02B23/00; FO2B23/06
BNEERDAOBER CHEZ T2 A0BIIEENIED
HAREEMAFEQAR 1922-19964
HAEAFEEAFEAR 1971-20244
HAEEAFTRERAHR 1996-20244F
HARE BB ERHEAR 1994-20244
FEBFAECHALZEBF T —ANR—R (F—AR—ZADLHR, FAEIMEH L - HZE
C. B S5 &R 51D SR
5] XCHERD . . U, . _ _ fET 2
D) — BIHSCENG  RO—IBOBFAEEYT 2 & X%, TOBET 2 Bio&RR %*go)ﬁ%
X JP 2019-199825 A (W ¥ HEJEMRA L) 21.11.2019 (2019 -11 - 21) 1
E¥3%[0015]-[0023], [0053] KT E1-2, 10
A 2-4
A WO 2018/167938 Al (=Y X #E=44E) 20.09.2018 (2018 - 09 - 20) 1-4
23, &X
A JP 58-038320 A (HEHZBIEMASEH) 05.03.1983 (1983 - 03 - 05) 1-4
23, &X
A JP 62-291424 A (ZZHEIE TEMA24L) 18.12.1987 (1987 -12-18) 1-4
23, &X
P, A JP 2023-166161 A (MRS EEMER) 21.11.2023 (2023 -11 - 21) 1-4
23, &X
[ oo s ic & scnisi s htn g KTV T 73D — 2T 2 Bl B,
x BAXBONT IV — “r* ERSEEEH ZELEEL ”ﬁ*mtiﬁf%ofﬁﬁtﬁ
“£ RICEEOH D LTI . —REiIKEERTED %gg%gfif< FEHAOD L ER M IZ R DB D - 1T 8]
“p7 BRI T REEADSRITEA S Y LT a2 S A
B UL ORI R To S5 MR GT LI LD oL, § I MOA TR
LA S 50 v REBOSD KBTS T HERE (0 | ) Lo
“1 vh?éé Y ~— [3;
v Bl e oo oy 1 i Pl el
)
“o7 O & 2R, BH. BREIISET S H “&" BTV R Ty XU -3
“pr ERHEHIT. HOBEHEOEROEM L 22 HEOHD
Bz AT I N Sk
EREEZS T U2H EBRATHEORKEH
23.05. 2024 11.06.2024
LR O HTH RO HZME (FHTHEEE)
§$Eﬁﬁﬁﬂwmm
528915 WA 3E 3G 2552
HrfFREREFE=TH4 &3 &
FEEEFEE 03-3581-1101 PR 3355

FE= PCT/ISA/210 (BB2°—Y) (202 28 T7TH)




ESl T EBRHEES
N7V 77 3) =T SR

PCT/JP2024/013634
CIERGN ~#FH NFY 77 )=k nFEH

JP 2019-199825 A 21.11.2019 (773U —720U)
WO 2018/167938 Al 20.09.2018 Us 2019/0360387 Al

X, £

EP 3557022 Al
JP 58-038320 05.03.1983 (773U —72U)
JP 62-291424 18.12.1987 (773U —72U)
JP 2023-166161 21.11.2023 (773U —720U)

FER PCT/ISA/210 (S5 b7 7 3 ) —HIBIHD (202287 H)



	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 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

