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(57) Abstract: A vehicle control device comprises: first and
second converters (12, 22) configured to be connectable to a
DC common portion (2) and each converting AC power to
DC power and outputting the DC power to the DC common
portion (2), the AC power being generated by each of first
and second power generators (11, 12) for generating AC
power by the output of a diesel engine (1); first and second
batteries (13, 23) configured to be connectable to the DC
common portion (2), and charged by DC power supplied
thereto from the DC common portion (2) or discharging the
DC power thereof to the DC common portion (2); first and
second inverters (14, 24) configured to be connectable to the
DC common portion (2) and each converting the DC power
supplied thereto from the DC common portion (2) to AC
power and supplying the AC power to each of first and
second motors (15, 25); and a control unit (50) for controlling
the operations of the first and second converters (12, 22) and
the operations of the first and second inverters (14, 24) and
also controlling the charging and discharging of the first and
second batteries (13, 23).

67 B

[En]

i3 4 14 M1

T 7 #£10 .
W ! A8-5[7Y
75
a7
EFCI
47

EFCD1 GSIt 30 IA 38

1 Diesel engine

2 DC common portion
12 First converter

13 First battery

14  First inverter
Second converter
Second battery
Second inverter
Auxiliary machine
Control unit

[(fEH]



WO 2013/021486 A1 |IIWANT 00N VAT 0O R AR

BB 2 (CHMATAEICEBREN, TA—ELI SV 1AL YRTBENERETHE 1,
F2nHEH 1.1 2)75‘9&’2%@LT—xﬁEjﬂ’éEumEjﬂ g’émbfﬁumzxﬁiﬂzrﬁjﬂj—é% .
FT2DaAUN—=4F (12, 22)&, EREEHT 2 ICEREAEICERIN, EREETR 2 M5 RQIZHEE
émérﬁiﬁ%&ﬁtfﬁ@b Tk, BERLABH2ICKkAOERBHERET HE1. £2 @%E,ﬂzm
3, 23)&., ERLES 2 ICEKAREICERIN, EREZEH2MLXAIC BB ENAERBHEXR

BHIZEBRLTE1, E20F—4(15, 25)I2KkAHEHBIHIE1. E2DA /13 =5 (14, 2
E.FE1,. E2ma //\—’5!(1 2, 22), F1, E204 //\—’5!(1 4, 2 4)0)%@11’5%%11@-9*5
Hiz, %1 F20ETM1 3, 2 3)@%&@%%”1@‘9*6%”1@"‘[&5 Ok, #EA %,



WO 2013/021486 1 PCT/JP2011/068275

B # £
FKEDE :

EHEHASEHEES LT —EINMTYy REHY AT A

[0001]

[0002]

[0003]

[0004]

[0005]

o d b d

AFRIZ, EHARNHEES LICT 1 —EILNA Ty REEY AT AIC
Ed 5,
BRI

RRDFT 4 —C€INATYy RERY AT LI, T4—ELITVIUTH
EMARH L. HERCRELLTRENEIY A5 TEREAKERT
BEHRIC, AVN—SIPEHLEERENEENITEREEICLIERENE
EHAL, INSOBERENEA UN—FICTKRENICERL, BHLEL
RRBNTE— Y ZRETEHIEICLIYEBICH LEEANZSZTWS ()
28, Bk 1) o
FoAT R >R
R SRR
Bkl c BB2004—-2828598R% (00071, E1)
FEAOBE
HEEANRRL LD & T BFE

LOLABDS, DT 4 —EINA Ty RERYRTALTIE., REH
PAVN—SHRET 5 L BANBEBORBEEATULAIETIZIENT
%9, WMEAOETHEMNE ALIZEERN, JDko), HERDER
&, BRMRERERY., ETSMVICZENMET SV BERNH -
AFHRIFE, LERICEATRINEEDTH->T. 1EOREHPL1HDD
VIN=IPBRELIZETH->TH, ERRFERAFOEMEITZ BT AIEE
TOEMARHEES LT —EINAT) vy NEBRY AT LZRHT S
ZEZENET B,



WO 2013/021486 2 PCT/JP2011/068275

[0006]

[0007]

[0008]

RELRT D-HDOFE
Eit U7-RBERR L. BRNZENT 5701, AFRPICMHRZEmAFIHE
KBIE, ERLBHICEGTEICEBRI L. T4 —ELIVIVOHRAIKE
Y3 NEeREBEITZ2HET1ORERIRELALXRENZERENICERL
i ERE: St
%

)<,F

RE
THIZRERILESRICHANTZE 10OV /N—4 &, RITLERLBEERIC A

UIIlI

i
BEICHERI N, RIBT A —ELI VY VORAICEYRFENERET DE
2OREBEERIARELERRENZERBAICEER L CRISERLBRICE S
$HHE20AV/N—F &, FIRRBERLBIMICEFEARICERNI N, SZER
HBHMHOOSHRINDIERENZREL. T, SRERLBHICERE
NEWET I2ENTRHREE L. FIRERLBMICHERATRICERIN, X
ERHBHISHEINIBRENZRMEANICEL L TEMICRE N % F
$T2FE1TO0E—FYICHIBTIET1 DM /=4 &, FIKERLEIBICHEES
AREICEAR I N, SZERLBESRISHEINIBERENZRREANICERR
LCEBICHENERETIE2OE—FVICHKTIE2DM N =% &,
BIEESE 1 DAV /N—%, RIREE2D AV /N—4%, RIREE1 DA NN\—4B &
CRIE 20 v NN— 9 DEIMEEHIET 2 & HIC, AIRENTEEBEDR
WEZHET 2HEHEBE., Z2HALIEEFRET 5,
FEFDOFR
AEBICENIE 1EOREEP1EOIVN—IPHELLBETH
TH, EEREAFOEmMETEMETIIEVOIMREET 5,
BT O & & 75 EA
(BRI 1 1&, REOHET ICKRIEGAFEEEZSLT 1 —EILnN1T))
v REEY 2T LDO—EREIETRIHTH S,
[E2]K 23, EmAHIEEEEERT 2HIEMO—BRAER~RIHTH S,
[H31K 3 ik, REDOHRETNILRDZT 1 —EILNA Ty REEYRT LD
BEEICHSITIEBHERIHTH S,
[B4]K4 1%, REOHRE2ICKRIEMAFEEEZSLT 1 —EILN1T))
v REEY 2T LDO—EREIETRIHTH S,



WO 2013/021486 3 PCT/JP2011/068275

[0009]

[0010]

[B5]1E 5 &, BRI EEHOEMICIRY D13 & D ICHEMR L IREOREE
BILHEDETA—ENAT) Yy RERY AT LD—EBRHAIZTIHTH S,
HEAARET H7-HDHRE

UTICANHEEZSRL. ARPFOEROEEICHRI2EMATIHEES £
VT4 —EINAT)y REEY AT AICDWTEREYT %, BB, UTFICE
TRMBOFTEBICL Y AKBALREIND DT,
EROMAE.
<EEBSLUVY R T LDOERH>

Bl113, REOFE1ICRI2EMAGHMREZITT 1 —EIbNAT )y
NEBY AT LO—EBREIERIETHD, EREOHENICKEDLZT 1 —EIL
NATYy REEYRTALA80IE, HTICRTEDIC, T4a—EILTVIY
1. B1OREW (TGE 1] &%k&d) 11, F20HREK (IGE2)] &
RE) 21, B1OAYN—412, E2aAVNR—422, F1OA N
—45 14, B2QAN—=4524, BE3DAVNN—4E L TOHEBHEREE
(S1V) 34, @38, LE10E—% (M1 &XKiE) 15, 20
T—4% (IM2] &5&8) 25, H1OENTFEEE (RELEEBILDED T
E10ESH) M3, UTRAL) 13, £E20BHTEEE (RIHK
D= 1FE20ESEM] EMT 2, UTEL) 238LU. T4 —EiLn
A7)y REBRY 2T LREOEEAIRIET 2HIEE5 0 2 TEEKERE L
THBRINDEHIC, BE10aVNN—=412, F20aAVN—4H22, &1
DAVN—=F 14, FE20AV/N\—4524 HEBEREE3 4, £10DEE
M1 3BLV, B2DFEMR2 3OKEE., INOBMOEMRETFREZHLE
LR 2ERLER 2 SOBICNEL, BERLBEHR 2 ~OEXHERL )
YEBZDET1~FTDEMBL 1~47, ERzBRETHIEVHTHLER
BMERI7T1~77, EEZRBT 2T THLIEEHRERE83I~8945
I, BI1ORER 1 1 BLIVE2OREM2 1 OOEGHERH T 2 EERE
M2 1, 92, B1DE—FY15BLUVE2OE—Y25DOEGHER
HY 2EEHMHERI 3, 9452HATVWD, INHDERED>B, R



WO 2013/021486 4 PCT/JP2011/068275

[0011]

[0012]

\N

OFENIHRZ2EMAREEEIL. E10aVNN—=4F12, E20aV/IN—
422, BE1OAVYN=4914, BE2DA /=424, E1OESEMH1 3
E20BER2 3B LVHEES O BATERING, b, BT 2
EREOHEIDLDIC, F10OEEL1 3BLVE20EFEER2 35EHD
HEICIRY DT 5BEREZRE, ThoF1OEEDR1 3BLVE20DF
Bh2326DMANDN—DZBADIBEHTH > THEDARL,

DEIC, TAa—EIbNAT)y REEYRTLAZENYT 2 SHOERER
BLO, BBBOBEEIC DWW TR 5,

TA—EILIVIV1IE, BBNERET2OOENHEBREO—DTH
2., BI1DORERI 1, T4—EILI VIV 1 52ERT 2EMO—HAICH
WEICERI N, F20FREH2 115, ZOEHOMARICHEBIICERI L
5, CNOB1TOREM T 1 BLOE1ORER 211}, T1—ELTVY
Y1OEEGICLYRBENZRET 5, B1OFER1 3IBLIVE20DFE
#Hw231FE VFILAAVER ZvHILKREMR ERZEEF v/
CUFOLATUFYNROEY, TTARA—IIVFEEFBFRETIETI R
IWF—DEBRETHD RIS, BANERETHOOENHRMBIRETHY
EFNETNRE T OEMER4 1 BLUCE20EMEB4 2N L TERLESB 2 IS
EEIh, BERENEZRKRET 2, H10IVN—4% 121k, 53 DEMS
43N LTERABR 2 ICEREIN. B1OREH1T 1 PRELALIRE
NEERBNICERTD—AHT, BI1OEEHL13IBLVE20FEEHM?2 3
DIEDYRLEEHE—DHOBMBINDIERENZRRENICERT 5, B
20OV N—=422|F, BADOEMBLAEN L TERRLBER 2 ICERI L
B2ORER2 I HPRELEIRENZERENICEHRTSZ—AT. H1
DEEHL13BLVE20FEEH23DHI 5DV R EE—DOIHNET DHE
RENERXRENICERT D, F10O4 U NN—414(F, FE50OHEMBR4L5
ENLTCERLBM2 ICERIN, F10IV/N—412, 20 V/N—
522, FE1OEEM1 SBLVFE20FER23DHIBEDIHRLEHE—D
NOHRBINDIERENERRENICERT S, HE20D14 /=42 43,



WO 2013/021486 5 PCT/JP2011/068275

[0013]

[0014]

FEODEMEBLCEZN L TERLABR 2 ICEKEIN. E10av/1—4512

VE20OavN—4522, B1OESH1 3BLVCE2OEEHR23DH5
DPRLEHL =D SRR INDIERENERRENICEMT 2, E10E
—45 15k, B1DOAYN—=4914D5DTRENOMIAEZITTEREN (
WHEN) #FET D, AKIC, F2OE—9251F. F2011N—424
oD RENOMIEEZITTEREN (HEN) 2HET D, MEEREE
341F, BT 0OEMEFEL T EN L TERRBRB2 ICERIN, ERENE—
EEXE—EREBORRENICER L TRM3 8ICHIRT 5, b, 3
8, FRERERELUANDERERDOMITH 2,

DEIL, BEEVHICDOVWTEHRRYT 5, ERMREET 11, F1ORERK
T1EETDRAVN—F 1 2LDBICTENI2EREHKERER1G1ELT
RE L., BMKRHERT7 21E, F20REHR21E&EF20201NN—-4522L0
BICHN2EREREMER I G2 LTHRHL., ERMBHET7 31E, &1

DEESH 1 SICHHATI2EREZEEHER I B1 & LTHEL., SNt
7413, B2OEEM23ICRBATHIERAEZEHRERIB2&LTH
HL, EFRESTSR. BE1OIVR—F14EETDE—415&0M
IKRN2BREZE—YERIMIELTHREL., BRMHEET 6, B20
AVIN—H24LE20FE—H25DBICHENZEREE—YERIM2
ELTHRHT 2, ERMRHEERT 71, @EIEREES 4 LH#3 8 DRI
RNZ2EREMEER | AL LTHRET %,

EFMHBR83IE. F1DESH1 3OHWFEEEAE 1 DEEHREEESB
TELTHEL, ERHMERS4IE. F20EER2 3OHTELEE2E20D
ZEHREEEB2& LTHEL. EEMER8LR, F10avN—412
DERGBEEEE1DEREEEFCD1 & LTHREL, EEKREE8 6
EB202UN—49220BEMWEREZFE20EREEEFCD2E LT
HL, EFEREB8T7IE. E1DAVNN—49140EREBEEEEE3IDER
BEEEFC1&LTHREL, EEMREEB8IFE. B2y NN—9240DE
MIHEEEEEL4OEREEEFC2& LTHIEL, EXEMIES8 9k, B



WO 2013/021486 6 PCT/JP2011/068275

[0015]

[0016]

EREB34DENREEA4ESDEREEEFCAL LTHRET S, X5
IS, ElERRHER9 11, F1OREH 1 1 OO 2 HEHOENF RG 1
ELTHEL, OEMRER 213, B20REH2 1 OOEK % RERDCIEG
HFRG2&ELTHE L., OEHRERI 3IF. F10OE—4 1500 %
E—4EEHRNT ELTHREL, OEKRERI4IF. E20FE—9250
OE % E—SEHEHRN2E LTHRET S, 8. ThoD&EV IR
HUAREE (ZYYER) (& #8585 0ICAAIh D,

K2id., EmATIEHEEEERT 2HHEEE OD—ERAZRIHTHD
o FUIEERS Old, B2ICRT & HIC, EAIHIEERE6 O, 51 OFIEERS 1,
E20HIHER5 2, FE3OFEERS 3. T UHIEES 4. EEMEHRDB
55B&U. TL—FHHIBE 6 &2EATERNINDS, B, H2TIE, B
1 OHIEERS 1. E20FIEE5 2. F3OHIEES 3HLVCTY I U HIHE
WEA4E—FEYICL., WIRICTHIEFESC 2 & LTRLTWB D, HIEEREE
B 2DFEYIFEELOHLDTHY., FWIMEMICEKINTVWEIEDTH>
THEDORV, £, B2 T, LAFIEERE6 0 ZFA THIEERS O =K
LTWah, HIEERS O DAERIC EAIHIEER 6 O A% IFTONZBHRTH>T
LAV, I5IC, M2 TlE, L —F4EE5 6 5 SATHER5 0%
B L TWBH, HIEEE O DAIRIC, TL—FHIfHES 6 AARITS5NDHE
HTH->THEDRL,

HIEIER S OICld, L LAtV IBEHRTHEE 1 DEEHREEEB 1. B
2OEEHEEEB2, H1DEREEEFCD 1, HE20EREEEFC
D2, £30BEXREXEFC1, B4DEHREEEFC2, £50ERERE
EFCA, REMOHGEHFRG 1, REMEGEHFRG2, E—4EEHR
NT1BLICE—FSREHRN2HAANING, ThoDEVHBERICMA.
FIEIERS O DEEMEARERS 51CIFE, B 1 OEEH 1 SOREAKRTEE;
REESSTB1E, F20EEN 2 SOREEZRIEEMREBESSTB
2ENMANTING, TNODEBBRBEFESSTB1, STB2IZIK, F1

DEEM1 3BLVE20EER2 3SOHNEREDBHKR. TE (Brik) K&



WO 2013/021486 7 PCT/JP2011/068275

[0017]

[0018]

[0019]

HRIIBEHR (SOC : State 0f Charge), F1DESEHh13BLVE20D
Z8H2 SHREREBTHE2HOELDBHRAENEET NS,

F/o. HIEER5 OO EMEIEEE OIClE. T4 —EILIVY VT, 1D
AVN—812, E1DAVNN—=9 14, B2OA/IN\—4%22, F20D4
VIN—H 24, WEIEREE (S 1V) 340EEREEATTIREESCN
D1%, JL—FFHEBE 6 HMSDIRBIESCND 2AANIND, 4.
M2 Tk, SRBAOEREL T4—EILIVIVT, B1OIVNN—=412,
EB1IOAYN—H14, E20AVN—4922, E2DAVvN—4248&
UHBIEREE 3 4 MM 2N HERBIC 4 & L. JOHEREE
6 ANL EAIHIEERE O L TREBEFESCND 1 AEAIhBEHE L
T LTW3,

F/-. HEERS5 O D EAIFIEEE6 O 1Cid, BIFIESCMD 1 &L T, HFR
LaVEEE N 5 DEEIES (B2, 71T, TL—*, IB17. #5) ». %
ERBRERSRENAANIND, LAFIEEE Ok, LEEE Y Y OR
HiES., BEEMERLLSSZNLTAANINIEEMRBEFESSTB1, S
TB2, #EESCMD 1, #HERBEEC4NSDIREESCND 1ICED
WT, #EEEBE G 4 5257 272D DHEESCMD 2 24/ L THIED
BE6 2ICHNT B, HIHEREE 6 2 AT B S HIEERIE. HIEIESCMD 2
DI/RICHE> THY T 2ENEHREBLHIET 5,

FERESCMD2HAET OOV /NN—4 1 2([C/T 2IEROBE. £ 1 OH
WES 11E. Y—MEEGSC1AERLTETOIAVYN—%12%HET
%, F7z. HEHESCMD2AE 1 DA /=41 4 (IR 2EBETDEHA.
B1OHEEBS 11X, “Y"—MEBGS I 1 ZEKLTETDAV/N—414
EHEY %, UTFRAMKIC, FIEESCMD2AE 20O /=42 2T
DIETDBE. BE20HEERS 21F. ¥—MEEGSC2%24EMLTHE20

OAVN—422%EEL, HEESCMD2AE20DA V/IN—424(CxT
DIETDGE. B2OHEMEES 21&. ¥Y—MESGS 1 2ZEXLTH20
AVN—=824%FHT 5, &b, E10AVNN—=4128L0FE20TY



WO 2013/021486 8 PCT/JP2011/068275

[0020]

[0021]

[0022]

N—822%FHHTZRICHETORERI 1 BIUVE20RER21DO5
DV EH—DDHANEZNBT2HBE,. T4 —EILI VIV 1 28I HE
5, JOME. TUYUHIEES 413, EEBEIEESRDELERLTT 1 —
CNIVIY 1 OOEHEHET 5, £/, FEESCMD 2 ICHEIERSE
E34ICNTBHERNMEBEINTVDSIGSICIE, LEROREICIA. 53 D
HERS 3k, Y- MEBGSALZER L CHEIEREES 4 2HIE L,
3BICATEDEN A AT 2, /o TL—FHEIME 6ICRHTEITL—F
ESBRKI1ATL—FHIEES 6 ICHAINZIHE., 7L —F5EE5 6
., T —FHEHESBRK2ZER LTI L —FREG6 6 2HIHT 5,
DXL, REDOHETICKRDIZT 1A —EINAT)y REEY X T LDENME
IKDOWTHT1B8LUE20MmZSR L TERIAY 5, b, I I TOEER
BRIZ. EEEOIYEDY., ENORN. BLUVBAHDORNDOE(LEPOICE
Bid %,

<@ @FH 5 HNIT>

HBEESCMD 1 ALUHIMEEE OICANINZ E, B10EMBR4L 16
JUB20EMIFTAL 21FF VICHEIh, B10OBERT1 3BLVE20F
B2 3IFERL B2 ICHEHREIND, TDER, B7OEMIBZLTHTVIC
FES N, MEIEREE (S| V) IFAERABM2ICEKEIN. BE10F
EhL13BLVE20FER2 SOENEELELERENINFEEERE
(S1V) BCTRREAICERIN, HE3 8~ #iEIND

DEIC, NTHESCMD 1 A LAIHIEE 6 OICANIhD &, B5 DM
BASHBLVECDEMBL 6 AT VICHBIN, B1DOAVNRN—5148
SUB20A VNRN—F 24 ERLBIB2ICEHEIND, CDE. F1 O
HERS 1 BLCE2DFIEERS 2(CHTMNLIESCMD 2/ ANINDS,
1 OFIEES 1E. AT MLIESCMD 2B LS —MESGS |1
EE1DAVN=F14ICHAL. E20FIEE5 21F, AITNLVIES
MD2ICH LT —MEEGS | 25FE2DA V=924 ILHAT 2, &
TDAVN—F1ABLVE20D(4V/IN—4241F, FThERDERL B



WO 2013/021486 9 PCT/JP2011/068275

[0023]

[0024]

[0025]

2ICERINE1OEER1 3SBELVE20EFEEH2 3OWAIHHBT 2
ERENEXRENICEHLEL, ThETRET1DE—Y 1 6BLVE2DE—
4 25%8REd D, BI1OE—F15BLPE20FE—4%25k, HfThIL
J&EFEEL, BEEEINEREYT 2,

<I VI VIRE>

EHOERESTEDRENLICRD E, EAUFIHEE6 Ok, TV vl
BMEAICKH LIV VIREIESCMD 25 Hd 5, JDE X, 53 DA
BA3EFAVICHBEI N, BE1OIVYN—41 2 3EFRREBE 2 ICEEI
%, B1TOHEELS 11F. TVIVHBBNLIKIELET—MESGSC 1
AHE1OAVN=412([CHAL, B1OREHRT 1 2188195, 1 0DH
ER1IDRETEE, TUIVRIEERS 4. TA—EILIVIVT1ET
A RYVTREBET D, DR BADOEMBFLI ADT VICHBEISH, B2
DAVN—F 22 ERHBE 2 ICHEREIND, B20HIHES 21F, B2
DOFREH2 1 OOEHR (REROGHFRG2) IEDE T—EiLT Y
o1 OEERICIE CBRY - EEORMENICEBRINDG LI DICE20
REM2 1 2HHT 2, b, ThOHOHEIIBWT, E1OREHKT 1 &
B2OREH 1 20KENEZZEFLTELIVWILRIERTHD, /2. B10O
REM1 1 BLUVE2OREH T 2OWAEEBEI TSI, Ahh—HDOH
BEMOAEEMEIETE LW,

T/, BTOREKT 1HLCETOOAVYN—=4T1203600<EH
—ONHREL2BE. B4 DOEMBEL 4TAVICHBEI N, 200 /N—
522 FEMLBIM2 ICERINDG, F2OHMEES 2. T VHBREH
WOIKRLES—MEEGSC22F20av/N"—422(CHAL. E2D
REM2 1 2188192, B20HKEMW2 1 MREBIIND &, TV Y UHIEE
B4k, T4—EIWIVIU1%&T4 RV TIREICHET 2,
<HE>

IVIVHBEES 4ICE>TT1—ELIVI VI HBTA RY Y TIRREIC
FEINZ &, EAHIEEG6 Old., 51 OHIEEES 1 5L VE2 DHIEEES



WO 2013/021486 10 PCT/JP2011/068275

[0026]

[0027]

2ICH LREENESCMD 2% NT 5, F1OFEERS 11 4— Mg
SGSC1A#8E10aYN—=412(CHAL, B1OREHT 1OREE
ZHEIEIL. E20HEEDL 213, ¥—MESGSC2%2F20a /-4 2
2|1CHAL. B2OREHR2 1 OREENZFIHT S, FT1TORER1 16
JUE2OHKEH2 1ICL>TREINALENIE. E1oavN—=4128
SUVE2QAVNR=F22(LL>TENTNEREDICERIN, ERILE
M2ICHEIND, COE BT1ORERI 18IV FLEE20HRER
2 TILLBPERBEENIH LT, ERFLBIM2 ICERINTVWEE 1 DEE]
1384V FHEE2OEFEH 2 3SOREENERILIEIHEEIT,
BB, 1EOREROATREBENNEADHZE. AND—FOREROH
EEEIHTH LU,
<ItB11>

TITESCMD 1 2’4 71 b e, LAHIEHEE6 ONSDREENKES
MD2DHAIFELESIh, $ LLEBICHEING, B1OHEEIHS 165&
UHE2DFEERE 2H 5, YZREENHESCMD 2ILIK LT — MES
GSC1, GSC2HEMIN, ZRZNFE1DIAVN—F 1 2BLVE2
DAVN—=522%HHT 5, b, ME3 8IINT 2ENH#IRIF. BER
BE2ICEBINTVWIET1DOEER 1 SELUVE20EER2 SOKE
NERVWTH#HREINS
<7TL—*>

4T L —FESFCMD 1 A LAFIEERE OICANIND &, EALHIEER
60IE, F1OHMEES 1HIVE2DFHEIEES 2/ LYEZEIETL —F
ESCMDTICKRLEEET L —FESCMD 22 AT 5, 51 OHEIEER
51k, BETL—FESCMD2ICHLETF—MEEGS I 1528104
YIN—FT4ICHEANT S, FE1DE—F1E5’RETDTL—F MNLJIEE
BAER>TETDAVNRN=91 4 ICTEREADICERIN, EFRLEL
21t N D, ERIC. B2OHMEES 2, EETL —FESFCMD 2
WKL —MEBGS | 22FE 204V N—4924ICHNT 2, F2DE



WO 2013/021486 11 PCT/JP2011/068275

[0028]

[0029]

[0030]

— 9258 RETEZTL—FMIRBBEBNER>TE2DA V/IN—=42
AICTERENICERIN, BERFLBERL2ICHIBING, 4B, BERILEL
2ICHIRINIERENEE. B1OEER 1 SBELTE20EEL2 31Tk
BINd,

FETOEER1 3BSLVE20FEEBM2 INBEREREICADZ E, AL
FIEIER6 Old, 5B 1 OFIEIERS 1. FE2 DHIEES 2 8L VTV Y U HIEE
BAICHKTL—FESCMD2%2HENT 5, F£1OFHIEZES 1 HLVE2
DOHEIEESMS 21F,. R T L —FESCMD 2L Ly —MEEGSC 1,
GSC2%ZNZTNEIDIAVN—F 1 2ELCE2DIV/N—42 2 |TH
NT2, E1OAVN—F12BLIVE20TVN—422(F, ZhEFNE
TORERT 1BLUVE20REBHR2 1 2RETSH, COEE, F1ORE
BI1T1BLIUE2ORER2 TIFE—SELTEEL. BE1OE—915&
BE2DE—Y25DRETHIOEBHET 1 —ELI VIV TICTHESM
5, ZIT, B1OE—F158LUVE20E—9250FRETHEEEN

Y1OHK T L —FICLZHEEENZ LOZHE (B4
ENOEMIE. ERLEB2OEELRICL > THEARETH D) . LIl
HEG ONS T L —FFEEHMS 6 ICHLTTL—FEBEBHSBRK 1 AHAI L
%, L —FHIfEES 61k, BETL—FREDTL—FEE6 6 EHEL
TTL—FNEHRKET 2D, 4B, AEEANNILC BN, IR T L —F18
SCMD 2 DHAIFEIEIh, £ LIEBICHEI NS,
<fEik>

EHMHEL, EROREMECRDE, BERTL—FOHOFHIEE ALY
 E@EAMELETS, 22T B1OBEERI 3BLUE20EER2 34+
DREEINTVWBEE, T1A—ELIVvIV15ELEIE, BERLEER20
ERENOHACTHIMEREEI 4 28I . HEIEREB340RET D
ARBENEES 8 ICHHIAT B,

M3k, REOEENILKRDZT1—EIN1T )y RKERY AT LDEE
HHICBITPEENZTRINTHD, EEOBRE1ICHKRDEIT 1 —EILNTT

B4 —ELToY

b



WO 2013/021486 12 PCT/JP2011/068275

[0031]

[0032]

oy RERY X7 AT, RUICRT DI, SREEROK FHRREICERT
BE2%2ERITDIEICLY, BERHEBER2 TRYSNEZ—FAICEHE1 D1
N=814, F2QAN=424, F1OAVNN=%12, F2OIUN
— 4 22BLVOHBEREE (S 1V) 34%5%F. ERHLBIH2 TRYSL
naMAAICET1OESH1 3, F20EEH23, T—ELITVI U1
EBTOREH (GE1) 11, E20HEH (GE2) 21 %817, I5
KoY I -4 68AEEBYDEBHNAREE LD, T TD&L D LREEIBK
WKEY, TAa—CEIITUI V1 2R HO—HRAICE T OREH1 1%
BMRICIER L, BOMmAANICE 2 DREH 2 1 2 EMNICERYT 28R
BRICKRTDIENTES, 4B, IROLDICERLBE 2 OEIRICE
MmF2A, 2BZ#ZIFTHLDICTNIE, BiREREOERIBRZERD,

LUESRBA L&D IS, EROFE 1 OEmAGEHEES L UOT 14—
A7y REEYRATALICENE, 25O0RERE 250V N—9%%T
 2BQAVN-YDOHNEERFBERICER T SBHELLDT, 18D
REMP 1 BOIVN—IPMELLIFETH>TH, EEBEAFOER
ETZMMTEIENTEDEVWLIHRDIEOND, T, 2H8DESEME
2EDAVN—F%®BADEHELZDT, 1TEDE—9P1HDA V/IN—
AWMELEZBETH>TH, B3I TEDE—FIP. I 1HDS V/N—%4
THERDOEGLZBFTTE, #EWERONY I 7y THATE, EROEHEE
PALETDEVWI|RAELND,

EReOWRE2.

B4 id, AREBOEROHE2 ICKRIETAFHEEZSTT 1 — LI/
A7y RERY AT LO—BREEZRIRTHD, EREOFET TR 7
A —ENITVI VT ZHET 2EO—ARANICE T ORERT 1 2K L. &
DRARICE 2 DREM2 1 2K 2HEKE LTV, EROBE2T
. BO—HAICET1ORER 1 1BLVCE20XKEHR2 1O H2ERT
DEBHELTWS, Bd. TOMODBHICOWTIE, B TICHLEEEDRE
B1OERER—FLEIRETHY, BT I2EXMBICIRA—DOFS &ML



WO 2013/021486 13 PCT/JP2011/068275

[0033]

[0034]

[0035]

. TOEAEEET D,

PREHEBOKRTZERICIE. ZROEENRY KLSINTWEDEHIT, #
EHEBEEUADEBS ZHIEHINTWE O, BAREINAH B, HIX
£, R3DBRICEWT, T4—EILIVIV1, E10OHRER 1 FLIE
E20OREHK2 1 OEBRBICFHHAIIZHBETH>TEH, T1—ELIVY
VIEETORERT 1DOEBZANBEALY., T4—EILIVIVTEE
2OFREH2 1DEREZANBALYTSHIEICEY., EFEOIRE2 ODEK
ZRATES0T, BEBNICEROEERFENLEND EVDMRASES
nd,

EROWEES.

B5 3, Bz E@BOEDICIRY 21725 & D ICHER L EROIES3
ILR2T4—ENAT)y NKERY AT LD—HERAERIHTH D, H
BILTRT LD, REDOHEITIE., T4 —EIbNAT)y REEY T A
BO%ZEH T 2MBREEMIOOABLIVETMIOBD 2 DDEMICKRY 27
TW3, EFMICEEYT2E, BEHOO0OATIE, T14—tELIVIV1, &
TOFREH1 1, E20HREH21. F10EE®R13, F10a321—=%
12, 2020 1"—=4522, B1OMBIEREE (FE1DS1V) 34A
. A3 BABLVETIDORIEESHS 1 2EBEL. EHI9O0OBTIE., £20F
BH23, BE1OAN—=414, E2OHPBEREE (FE2DS 1V) 3
4B, M#38B., BE2D(v/NN—424, BE1OE—H15, F20FE—
H25BLUVE2DOHEELE 2Z2HBEL TWD, £/, EHIOABLIUVE
MO OBORAICKKERLER 2N/ ZNETNEITONZ EHIC, EMI9O0A
EEHMIOBEDAEICIK., WEDERMLBH 2 ZEXNICERT 57HDA
VHTI—RATHDIEHEB1I OONEITLNTWS,

REOHEISDEBRICEINIE, BEHIOBDLIICE—FHEHINTL
DEEICAVN—FEE (B1OAVN—914BLCE2D( /=42
4) #EEBL. EHIOADLIICE—FIMEHINTLAVERICO VN
—AEE (B10aAVNR=412BLCE202/1N\—4522) ZEBEELT



WO 2013/021486 14 PCT/JP2011/068275

[0036]

[0037]

[0038]

WBDT, RONEKRTEBZEMTTERATEIENTED LWV URDE
bhd, ¥, BERHABHM2Z2EAE AN VI T —RETHIENTEZD
T, EEBA VI T I —AOBREBRILTEIENTEDEVWDIUNRNE
bhd, £k, WEDOEBENRNIEL DHEIEERBZETH>TH, B
HBHM22BEAEES VY T I —RETIEBHNEERT DBENRVDT, #
WO—HMEEREPERICES ZEHABETHY ., BEROMEBEBHCRKD
BHEMET EWOIMRIELN D,

RHEOHEES.

EREOFAEAS4IF. LB LEEFEOME1 ~3ICHEBET 2EEDOHETHY
CE1OOAVN=FEE20AVN—Y EETPWMORHEIEE—FNEZERLSE
DEBOWETH D, ARBEOFETIE, FAIE. E1OIV /N —FIEIER
HPWME—RTHEL, FE20a/N—4F 1 /LA PWME— R THIE
5, 4B, B1OIVN=FE, EFWRICLBZEPPWME—RTH
STHBEDRW, £, B1OOVNR=4EE20 N —5DHE%E AN
BATHIW, ZOLHI2RHEEICELY., —HDOAVNRN=5 DL 2 ZHIR
TEXZDT, AVN—F2HBELETORREBRRBTZIIENATEZEND
MEABOND, Floo —HFDIAVN—FDRNILAEBEBRTEDDT, &
EMOREENENRLBERTEDILVOIURSB LN D,

BB ULEOEEOWMEN ~4 IR LEBHIE. RFEBOERO—HITH
Y, BOAMOEMEMAELEDIEETAETHD L. AFKPAODEEE R
Bt LaWEEE T, — Sz AT 2%, REL THER TSI EHLARTHD
EEEIETHRL,

/o, EHEOWET1~4TlE,. T4A—ELIVIVAEBEH L LKEER%
—BlE LTERBLEDY, T4—ELIVIVHUADI VI VICLYBREI O
DHREME. REENEZERICEMTZ2ANN—4 &, ENRBEE (VF
DLAFVEMR v TIILKRER BERZEBFv/NVS. VFULAA
VEYNDE TIARA—IIEF) EBELENAT )y RBEIK (BEE
. BE2E®ME) N Ty REEREW (YT Sy o0 TILR=H &



WO 2013/021486 15 PCT/JP2011/068275

[0039]

[0040]

aAanNIVh—F) HHW L, BEOPFICEIATETH D, LH. HEHRP
E—4IiF. FEHEDRCRAPEIRAEOBBELRETD2EDTIERVWI &
EE DX THAL,
EX Lo A

BEDESIC, AFEBRIE., 1EOREECL1EOIVNN—IDNHREL 5
BTH->TH, EERFCAFOEmMETZMEY 5 &N TE ZEMmATIH
HESLIVOT1—EINSAT)y RKEEYRTLELTERTH S,
RS DEREA

1

- vizooy

TR EER

A, 2B ERWT

11 B1OREH (GE1)

12 E10avN—=%

13 #H10ES

14 HE1DAIN—=4

156 HB1OE—% (M1)

21 B20REH (GE2)

22 H2@aAv/IN—4

23 FE20FE]

24 FE20A vIN—=4

25 HE2DE—4 (M2)

34 HEHEREE (S1V)

34A B1OHBEREE (B10DS1V)
34B B2OMBIEREE (52DS 1V)
38, 38A, 38B #ik

41 51O

42 FE20EMeS

43 HB3DEmMS

1y N
I

m N

2
2



WO 2013/021486 16 PCT/JP2011/068275

44 F4OEMIS
45 S5 DEMS
46 556 DEMmS
47 BT OEMIS
50 IR

51 51 06 EER
52 55205 EER
53 23 DOHIEER
54 I VI vHEIEER
55 EEHERL
56 7L —FHIEER
60 _LEfrHEEs

62 THIEIEREY

64 HERKBEH

66 JL—FKE
68 SYI—%4
71~77 ERBHESE
80 FTa4—EINATY)y NEBRBYRT A
83~89 EEMHR
91, 92, 93, 94 OB HSs
100 RHREH



WO 2013/021486 17 PCT/JP2011/068275

FEROEHE
[E5RIET] Fq4—EILITVIVE,
BIEET A — I IV VORACEYRRENARETIE1H L

VE2DHREH .
ERAOERLERICERARICEERI N, BICHE 1 OREHEAFE
BELERRENZERENICEERE L TRIRERLBEHRICHNIT 25 1
DAVIN—=4 &,

AIEEENRLBIICHERTEICERI N, AILBE20REEI/IEEL
RRENEZEREBENICESR L CRIZERSLBEICHANT SE 200
VIN=F &,

AR ERLBEMICHERITRICER I N, SZERLERL, SHHES
h3ERENEREL. FLF, ARERHLERICERENZRET
2% 1 OENFEREE L.

AR ERLBEMICHERITRICER I N, SZERLERL, SHHES

; ZAMBNICE L THERICHIET 28 1 ORBIERE

’

m S
o
m
=
i
o

BIEEEE 1 DAV /N—4, RIEEHE 20 IV /N\—%, FIELE 1 DFHEEIE

FEDREFEHIET 5 IS, FIEEE 1 OBENTBREEDTNE
EHIEIY 25 1 OFIEER S,

ZH1OEMICHEEL.

HEICHRSNZRETIE 1 BLTE20E—F &,

HEHROERLERICEMARLICEERI N, SZERLRIHL, S 4t
HMINSIERBENERZRENICELEL CHRIEKHE 1 DE—FICHIET S
B1ODAVIN—=4 &,

AR ERLBEMICHERITRICER I N, SZERLERL, SHHES
N2ERENZRIRENICELL CRIKE2DE—FICHIGT25E2
DA IN=5 &,

RIS ERILERICEMARICEHRI N, SZERLBIL, SHHHES



WO 2013/021486 18 PCT/JP2011/068275

[E5KIR2]

NZERENERTEL. ki, HRERHLBBICERENZHRET
H 1 DEANITEEE L.
AIECEMILERICER U RRICER I N, AKERLBRL, SHKES
NZERBENERREBNICER L THEICHIET 25 2 DFEHERE
B,

HIEESE 1 DA /=%, BIRBE2DA /\—4, FIELE2 DMHME
FEDREFEHIET 5 &I, AIE2DENTHREEDTHNE
EHIE Y B2 DHEIEER &

EHE2DEMICHEE L.

AIEESE 1 DEAOERLBRMBEAEBE 2 0EIOERFLBEIRE 2E
AETERELLIEZR/RHETE2T—EINAT )y REEBYRT

ERHEBEHICERARICERNIN, T4 —EILIVIVDBEAICE
YIIREBENERET2HE 1 OREERIRELLIRENZEREANIC
TRIGERLBEHICH AT 2B 100 NN—=F &,

A ERL@BICERIREICER I, RIET 1 —EILIV2V0
HAOIKEYRHENERETIE2OREUIRELTRENEE
L CRIBERIEERICEANTSHE20 0 /1N—5 &,

HBEICEMARRICEAI N, ARERILERH, S HHES
NeREL. FlF, HZERABBICERENZREY

B

h3ERE

LENFEEELE.
AIECEMILERICER U RRICER I N, AKERLBRL, SHKES
NZERBENZRXREBENCERL TERICKBNZRETZETDE
—FICHRTIET DA V=5 &

AIECEMILERICER U RRICER I N, AKERLBRL, SHKES

NAERBNERRENICEHL CERICEENARKETZIE20DE
— SR T 2E2DA VIN—4F &,
BISBEE 1 OOV /N—4, BIBE20IV/N—4, BIBE1DOA N



WO 2013/021486 19 PCT/JP2011/068275

[E53KIR3]

[E5K1R4]

[E53KIR5]

[E53K1R6]

[E53KIRT7]

—9BLVRIRBE20DM4 Y NN—YDOREMEEFIET 2 & HIC, FIEE
NEBREBEDTNEZHEY SHEHIB .

ZliRA T &2/ E T 2 EIAFIHEKE,

RIECHIEIERIE. NITHESNMANINLGE, FIRENTBEEREDE
MENZRIKERLBEIICHE AT 2 &HIC, RIBET1 DA /=498
SURIRBE2DA NRN—=FDHIEDDR &H—D %I ERLBESD
WK L. SXERLBRIICER LARIRE1 D1 v NN—9 B LTH]
BE204MVNR=FDHILEDPRLEH—DZEMEIETERZEH
95 EARBHET HEKIE 2 ICEEHOER B S

BIESHIEERIE. T Y VIRBES N AANI NGBS, RiEEE 103
VNR—SBLORRBE20AVNRN—4DIEDODRL EH—DAEFIR
ERILERRICERT 2 & HIC, IRERABBICHERI NI /-
HICERINDIAEE 1 ORERE LT FLIFFIEE2ORERE
BFIE. ZOREENEZERENICEH L CRIZERLBIICHLE
THEERFHETIHERER2 ICEHOERAHHEE

HIEESE 1 ORERB L CHIRE 2 ORERZBEIE TV I5E.

AIECHIEIERIE, RIS 1 DRERS LT/ FIFHIEE 2 DRER
WKL BREENICKH LT, AIRENTFREEOREENEZRIIED
FHZITO &2/ E T 2BKRES ICEBOEAATIEHEE

BIESHIEERIE. EET L —FEBESPANINEGZE, RILE 1 D4
YIN—H B LVRIRE20DM v/N—y AR ERLBMICERT 5 &
HIC, FIRET1OE—YBSLUVRIRE20E—ID’RET HEEEN
EENETNRIRE 1 DA VN—IBLVRIERE2D(4 VY /N—FICTHE
MEBAICE#HL., B LEERENZRIZERLBEICHIE L TRIRK
ENTBEEERET S L 2FHET HHERERE2 ICEHOERAT
HEE,

AIESENEEEICN T 2EEENDOREICE > TRIEKENITEE

R



WO 2013/021486 20 PCT/JP2011/068275

[E53KIR8]

BIECHIEIERIE. FIEEE 1 QA N—9BLVFIEEE20I /=%
DO2EOPR EH—DZFIEREMLBERICERT 2 &HIC. HZE
MHEBBICEBIN A=Y ICERINIFIEE 1 ORERS &£
O/ FEREE20REBEREZE—YELTHEIE, AIBE1DE
— Y BLVRIRE2DE—IP’RETDEEENZRIET 1 —EILT
IICTCHBEIE S 2 &2/ & T 5E5KIE 6 [CECHE O H il A HIE

\'I

>
S
Z?

W

BIEEHIEIERIE,. RIRESEB 1 VN9 BLVE2DAV/IN—F DR
FEEEIH 235G, BIRE1OIVYNN—F LFIEE20a v 1N—%
ETCPWMOHIEIE— REZEAOLED I & a2 ET DB KIE2ICE
HOEMRAHHEE



1/5

PCT/JP2011/068275

WO 2013/021486

[E41]

£6 Ve
LN 2N
g1
INY 7 el ZNY
2ISH Z043
oL v
L &=t}
<«< Y42
)
NI V2 e
Ll y
W (« £ AIS
g 3 Ly
8¢ VI ¥&° 190 1043 1955
o ] @8 1L
\wy | B—Nr) &—NC /N.:
<+< 0lE I €
LIAL ¥1° 0 1)
cg 194 Zou4
& WERE ALAT
IR OIE AW A —ra 230
omm 3 16 g 26
€1 Ll | 1z
08’




PCT/JP2011/068275

2/5

WO 2013/021486

[E42]

ENI LW 2043 2a%43 zal 191 291 ¢oud  INY
H I Tdhé 1043 %oo“_mé za3 B 193 H 191 HGER INY
BEL—1C |« #iggr—c [ Dhg
oiig —>
{8 2 e »
M_,WMSNE Za1s
A TNEHESR >
BUERER aLs
(B B g »
HEROLE 1a1s
gL g5
e v — 1 ®igesseT |
A w L | 4=
m “ m 3 € | | i}
: AIS T m Bk oeE _ i
Pope) ! T m T
“ : m m E
H —\7/7 < i
: EN) O i 2ISD ] m
L v m ; 1521 07 ' <
" “ ; i 2AND A
" —\/EQTE | i “
| vyrEoe I 20SD m _
A m 7Y w
m —\17 m " m
L | | mmigoi | -
| s—virEoLE | m m
" £ Oi& 1 10SH ! m 09 ~
TR | e m
o T 1aNo >
9’ 05>

1anod



3/5

WO 2013/021486 PCT/JP2011/068275

[Eg3]
M
NI
A IEN-
- _
| | [ |
H ™
3 §}gml | N
2
@ S'EJ ™
= P | —
HRyp
o~ & Owe LN
V] el
N°<
iml ~—
| > ~
N
o~ {I" L,\
",
]
& Cowr 3
*
N §,|<
®, S
Ay & ~
& H
i el N
7 =< N
iR,
*
=i
_ NME —
| 10
— N
| = ) -
N
_ 583 g _
<
nenad c\“/' —




4/5

PCT/JP2011/068275

WO 2013/021486

[Eg4]

¢ISD

o0 ¥

| =Ny
<6< WTE

)
ZnI Ve vSH

LL e

ol

AL AIS

ge>

v

5
VI V€ o

SL «

g |&—N )

VAl S—WM
v

LN P10

43 1

08>

Ly
1043

¢ol

—

L~

-«

—

[44]

G¢

14

¢NY

08’




5/5

PCT/JP2011/068275

WO 2013/021486

[E45]

@,

s1 &2 IS 02 E IR OLE <mm
z8° T3
W IR UE ¢ 2 BEHWE i
E—\17 ) \ .
GNWM >~we—$
v2 T
g4 K—\1E
i NSZE P
g8¢’ ape’ 20
E—\7) L—\1rE
OIE 1IE
pL> 20
WEZ HER FGAT
0% 01 A g—r LG
€2’ e’ Ll 19 12
q06° V06’




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2011/068275

A. CLASSIFICATION OF SUBJECT MATTER
B60w10/26(2006.01)1, B60K6/46(2007.10)1,
(2006.01)1i, B61C7/04(2006.01)1

B60L11/12(2006.01)1, B60wW20/00

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)

B60W10/26, B60K6/46, B60L11/12, B60W20/00, B61C7/04

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

Jitsuyo Shinan Koho 1922-199%6
Kokai Jitsuyo Shinan Koho 1971-2011

Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2011
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

Institute Co.,
30 November 1999
abstract
(Family:

Ltd.),

none)

(30.11.1999),

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2010-88145 A (Hitachi, Ltd.), 1
15 April 2010 (15.04.2010),
fig. 2; paragraphs [0025], [0038]
(Family: none)
X Jp 2009-119973 A (Komatsu Ltd.), 2-6,8
Y 04 June 2009 (04.06.2009), 1,7
fig. 24, 26, 30; paragraphs [0313] to [0344]
(Family: none)
Y JP 11-332007 A (Isuzu Ceramics Research 7

|:| 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

“E” 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)

“Q”  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

18 October, 2011 (18.10.11)

Date of mailing of the international search report
01 November, 2011 (01.11.11)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2011/068275

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:

The technical feature common to the invention in claim 1, the inventions
in claims 2-3, the inventions in claims 4-5, the inventions in claims 6-7
and the invention in claim 8 is described in the document 2 (JP 2009-119973).

Therefore, there is no same or corresponding special technical feature among
these inventions.

(continued to 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.
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The following five inventions (invention groups) are involved in

claims.
(Invention 1) the invention in claim 1
(Invention 2) the inventions in claims 2-3
(Invention 3) the inventions in claims 4-5
(Invention 4) the inventions in claims 6-7
(Invention 5) the invention in claim 8
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