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(57) Abstract: By forming fuel gas injection holes, which
open and close with the movement of an intake valve rod, in
an oval shape, by positioning the fuel gas injection holes
within the range of movement of a projecting section dis-
posed on the intake valve rod on the inner peripheral surface
of a sleeve, with which the projecting section of the intake
valve slidably engages, the injection time of a fuel gas injec-
ted in an intake passage is lengthened, thereby promoting the
mixing of the fuel gas with air supplied to the intake passage,
improving combustion efficiency in a combustion chamber,
and improving the fuel consumption rate. This fuel gas sup-
ply device for a gas engine, which supplies fuel gas that
flows in the axial direction on the outer circumference of the
intake valve rod (4) to the intake passage (2) inside a cylin-
der head (1), is characterized by being provided with fuel gas
injection holes (6a) that open and close with the movement
of the projecting part (5) on the inner peripheral surface of
the sleeve (6) with which the projecting part (5) slidably en-
gages, said projecting part (5) being disposed on the intake
valve rod (4), being larger than the outer diameter of the in-
take valve rod (4), and having a portion that is parallel to the
same core as the intake valve rod. The fuel gas supply device
for a gas engine is further characterized in that the fuel gas
injection holes (6a) are formed in an oval shape, and position
sections ranging from the top to bottom of oval openings
within the range of movement of the projecting part (5).

67 BH:
(fREAH)



wO 2012/131957 A1 WL 00V A A

M OAFRERE:

EFEREHRE (FHFE 21 £0)

&
PAE

~—

HER DB ENEE

3 ey
=,
BRI %875

RV RIL())
a) ILEAI
HEEd 5,

__._-__Lu zz/to_\./é \.//.\
Wmé4hﬁaﬂa
SEm W ")
S nm
ﬁ%tﬁ%&_jé
SEgESE gl

2 el K LW —
NUNRE &g
O (EEW S < 03
o SR K
o £
:E&)E.nn._ﬂta
oG - g HYm
O Sit iR ME R
ki S AT
it
gL o
%ﬁ%%@ﬂ%ﬁt
WG, A g &ED
%wh&Ufﬂfﬁ
HMoy N0 0g
.W._A \J_!ml_d._w xl_/ﬁml_.l_:mn
! Vi o B

-

W RAEIZERIT
HEANICEE &
Y. JkR1
ENT

]

A

(

R

i1



WO 2012/131957 1 PCT/JP2011/058126

[0001]

[0002]

[0003]

[0004]

[0005]

Bl M =
HBEDOE - ATV UVOMBTABIREE
5 R ks g 4

AFERE, TRV UOBBARZRTERNICEET 2RH A ROH
REEICET D,
p-s5 4001

ARIVDVIZEVTIE, RRBERERNESRE, BRETXZEEESED
—flE LT, HRBIAEITES / ZILASERE S h, BEAT AR Lo
[V =R—IL FRIZESH T BLSITEBRIATL DR300 H D,

ZDHE, RETZA—IL FRIZHRH AT ZAOES / XILNEH LT ST
B, BRI ZF—IIL FROESRBRNE SN, RROFEERAKRE L HIE
FAH 5,

B AR ZRGERICHBET IRRODARI DU TIE, IR IEHFETO
—2689238 (FHFXM1) ICARINATLSLDIC, ARESH/ X)L
HIRKE ZHEY > THIT oA TSN T, RARES/ XILHARLKDFTNIC
MLTERELGY, DU VETRANDFRHDNERHEETCHROBRAIZE
FTEHRVEDTHEZEMERL, BRHEEEDERNL 6305,

ZCT, BF¥E365303 150 (FIFXm2) ITELT, FTOE
1 (A) REFEAREY., REFRARFERT LI, 1EPYUEAY R,
2[EV Ay K1 RORSER,. 3IEREAF. 4EREAHF I DRIFTHE
THhd,. ZRKFAEFELICEIRIAEIOERLYIRES, REFEL LA
GORI[FEAICTTLHARES a 28T OREMEMNHIFT LN TS, =
EHMSOARBES aldd) 8Ay F1ADRSTUER 2 [TEHTHLSI1TY
JoSAAy FTIZEZESNIZR)—T 6 ICREBBEEICHREINTLS,

Ff-. B2 (B) ITRT &SI, BIRER U —T 6 [CIEEHRDBRF H X &5t
L6 aMEEITon TS,

Z LT, BKFHE4DOFRIE, EESOARES a AKX ESTFL6



WO 2012/131957 2 PCT/JP2011/058126

[0006]

[0007]

[0008]

[0009]

a DB A B 7 BICH A=, BEARTRHATRIEFFLE ahSER
R 2 ICHEFT S At

—A. BREFHE4OREL, BREHSOMARBES a KR XESFFLGE a
S YRSER 2AICREENT 518, BHAREIRT7 H 5 ORE TR TRE 7
AEHFA6 aMRFUBRE 2 [CEFEINS LS ITHE>TLEEIMIAHREIN
T,
SFeATHEAT TR
FFET IR
B SCER] - 5B O —26 8 9 2 3B AR
FEEFCHR2 - 1¥EF5E 365303 15
FRAOHME
REAMNERLES LT HRE

ECAN, BEXM2OBEICLD L. RRBE 2 ICEFT SR -BEHTX
FEFEOS BINEF SN LGE. RRBB2RICETHIRBITRE. BR
EDBEDTRICHEINGEMGELH S,
AFERAECDELIBREEGEMRT B-HICH SN DT, BRRFTHE
([CER (- E BT EEICHiRE T AR — T ORNEEICHIEE R R FEDR
RELBOBBHEEANICMHAESE T, BRIFEOBREICH>THRAZNS
B A XEBHAERAMICHET S EIT& Y., REERICES Sh b8
DADEFEEZRC LT, RREBEZRN T 2HRR[EDEENMEES L
 MBEERATOREDEAMEL, RMEEROREZRHSGCELZANET
%o
HRETRRT H-ODOFE
AFERAENDSREEHRT 5=, RRFORRAICLIRI[FEDOLT
BCEkY., RRERICHBHARERIETIARI OO OBB A ABKBEE
[THEWNT,

AR FEOBHARD —FICHE I, B Y ITHERAENKE VEHED



WO 2012/131957 3 PCT/JP2011/058126

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

&
TSR AREICERESNER =T &,
ZRAY—TIIHRR)—Jo@mARICEVRAICEE SN, FIRRITED
BIREHBOTARANOBEE > THIRERA) —TORELHERRTERE &
EETAMHAREFALLEEHRAD I LEHHET S,
COEIBHERHICEY ., BEAREHAZRAICTSIZLEICEY, BRAE
BIZIES SN OB AROEFFEZR LT, RRBBRERN T 568
EDREENBEESN, BRRENTORBRHDENSALEL, BHEEENHES
nad,
Fr-. RFERIZEVLTIHEL I, AERBRHAREHAORA LG ERE
HRAEHIA I VTEAARICBEBISED E LKLY,
CO&EIHEEAICEY ., BETIAESANRAIZAY, B8 0 XEFEE
MEADBME AT RBEFHENDELLBEDT, BREAREHFHEIA IV EAFRA
[CREBMESELCLITLY, BHAREHIELEBICENT, RHEATRESHE
FHRTHIELIC, EREBHAROEREZRESEINEEET D,
T, AERIZEVTHFE L F, AIERHAIEFFALORALIHEDF
BERE, MIROAMEFEROPOEREH (RAMME) EAFERIHDL
MRIHEGDEIITTDHE KLY,
COEITERKICEY ., BEATAEHAORAOREIERTEHILITLY
BEAAOEHFEERC LT, RREBEBERNTL SER & OEHNR
EESELIENTED,
Fr-. RERIZEVTIHFEL CE, ARBRHATREHAORAHSBO$E
R&, MAEORIRFEROFADHERS L (RAMME) EDERAHA, O
2=R/HZ=1. 3OHBEIILED&LIITTBHE KL,
CD&ESHEEARICKY, A0, 2&KYNSL<AEDEBRBAROTEER
BPRECHY, MHATRAOBEBEDFENEL, 1. 3&YNELLHEHER
HAZDFBEERADESCRY, BETINEHABIIRKERNICEAS N,
ZEREDERDTDITITONGEVREEGNRET LD EMHLETHIEMNTE



WO 2012/131957 4 PCT/JP2011/058126

[0017]

[0018]

[0019]

[0020]

[0021]

%o
F-. ARBICEVTHEFFEL I, ARAHATRAESAORMMIRL 2 (L8]
SEEAU—TDE#EL 11 LIERSEDE KL,

CDEIWHERICEY, BRAFOLETAR~NDEZPIC, RAFEORESH
BOSNE@E . REHTAESFILORER E DEBEMESRAFEBFIC, AA
AIZELT HDT, HENEAE~DIEEG. BIWGRERBRVIFTE S,
FEADFR

RRKFEICR - RHBE BB EICHRE T SR —TONEEICATEE
REAFEOREEHBOBRBEENICHES BT, HRI[FEOHBHIE-
THEIhZMHEARAEHAZREAICHET S04 Y, REBERICEST
SNBZBHUAROEFBEHEZE LT, RREBEZFRN T HBREDES
NRESh, RREATORBEDESMLL., R HEROREFRS &
MTES,
I oD B 7 B B
[H]AHEAOERMEICREIARI DS D OBMBEH ARBEBEOENERT
. (A) FRKFFARFOSRMAERZRL,. (B) XRIFHEOBEE®E
B%ERT,
[K2] (A) [EERE (BRIFHS00 /) ITHTI2RBSFTOROERE & RK A
AESAOHOEEOREZREZRL, (B) FRI{FOEHEBER)—TD
AR A RIESFTFLOER I ERGERZRT
[B3] (A) [EARFKRIZERIR)—TOBRBATRAEHFILOBKEEZRL., (B
) [EREERBI OB ARAEFRAOBKEEZRL, (C) T (A) DY XEH
#xrL. (D) & (B) OZXRERETT,
[RA]AFKEAD BB A REHADOBIKIC K DHABREREOLBKEERT,
[K5]R3 (A) OFEXBEETT,
RAZERT H-ODHRE

LT, AFERAZEITRLUE-EMBRERZAVTEFMICERAT 4,

BL., COEBRBEICEHE SN TOIEBEEIBEDOTE. ME. BIR. 20

\



WO 2012/131957 5 PCT/JP2011/058126

[0022]

[0023]

[0024]

[0025]

MRRER EEFITRENGRENLVRERY ., CORADHEEZZTNDHIC
RETHBETEGLC, BRHBMABICT EGZL,

EIHZHEWNT, 1 x> od8Ay R, 228~y B 1RORKEEE.
S[EHTFF. 4IFEI[FSDRIAFETHD. ZRIAFHELICETRTFES
NDEREFIYBKREL, RAFHE 4 ERSORI[FEAICTITLEARGES a Z
BEIHREHSHHRTONTINS, EBEMSOAFES alE¥ o EZAy K
THORKBR2CEHET LIV VEAY FT1ICEFSN-R)—T
6 B ; HARE) [CEHEEICKRESNATLS,

BUIHB T HEEHITIE, LU oE8Ay FTIZRI[FIANRITONTEY,
1 (A) [CEEI[FINFALTLIEENTSIN, B1 (B) IZEEIF
SNEFRDHZENTINTWND, RIAFIORIFHELAIETERFTHY LT
RENTWLBH, D8~y FIERERITTRRLEVFESREICE -
TLETFAAICEEEB SN, BRAR— 9 ZHMT 5.

MW, LUy FIZIEK, RRLGEVESFSREEIA TS, RRFH3
ERUBKAERRLEWNWI SOOBITE A SO XT7HITK U BEMRAIZESS
SNERRLGVREBEEICE 2T, FIEDZ A 2 I THRERKR— %
FRAT &L 3 ICTEERBIENDS,

T, AV—T6ICRBSNHIMAMHTREFFL6 ald, BTF I DREHE
5DEBHBHEEANICEESN TS,

B1 (A) [SRENDIBE[FAIDUETIE, BHHXEFFLE a BEAL 5
NFERETHY ., BMHTIBIER 7 ERTBRE 2 [FRI[AFIDEEICEST
fREE SN TS,

R 1 (B) [CIERKFINEFMKETHY .. T AEBIRT & RRBR
2EFBKFAHEADHEAER)—T 6 DARREEDERBBRTY, R'J—T 6 DA
HOXEGFLE6 a 2/ L TEBRSNAH A INRM T AEHFL6 a Hh TR
W 2 (AN D ARICKSHRICESF SN D,

B2 (A) [FBRE (BIXY S0 8) [0TSR FOROER &
HAESTFL6 a DRAOEEDOEFEZRL, 2 (B) [FRKF 3 DEERS



WO 2012/131957 6 PCT/JP2011/058126

[0026]

ER)—T 6 DM ARAEGTFL6 a DEALEREFRETRT .

B2 (A) IZEWT, FIRAROEBRE L RI[AFRAERSAELZ>TW
HEMATBBRFAASEICBEANT WS A —NF Y THRETH 5,

BIIERAMH T XIELFL6 aDFEEZE. CHAMMMKM T AEHF.6 b DA
HMAREGFFEBEHAETRL, B' | C' FXABHAIIEFHALERHRERL
TWhd,

ZLT, G (E) FRAKMAREFFLE6 a DFECNEEE. J KR
(EFARAH T XAESFLE b DFAOEEZRL TS, G (EH) OROEE
EJ (B OROEREFBRCIZE>TWS,

RS[AFFHAG, B2 (B) ITEWNT, WKFHE 4 OEES S Diin X
NAREIZHY, F1ICHETHIRMIIBIGR7 CRTBR2 L EEBESN
TULVELY,

BlL. MHAREFFLE a [ FEAESATWLS,

R 3ATEEL THhin X ANIESFL6 a DIamBIZET S &, B2 (A)
DBIZBEWTHRHARIEHFLE a A FHESHED S, RIFINESHITTHRT S
[CLI=Mo THHARESAROEREEEBRL, BRRFAINLERIZEL S E
FOEBEEEDICEL, RIEXABTRH A RESFL6 a DIRHBITET S
&L B2 (A) ITBIT5B" THRMAREFFLE aldFLoh b,

ZLT, B3 (A) ITHFBED—EHEH & L THRHAXESTL6 a DIRE
~L. @3 (B) [THEMIKETT,

B3 (A) ISFRTEIIT, BHMAREFFLE alFR ) —T 6 DEIRICTIT
BRABIKICERENA TS, RAMBKERY—T 6 DREIEM S5 E@EIC
LEA>TROTAHICAITTER LI-RE T XEHFLE a N8 EMEREINT
W, MHTRESFLE6 aD8EIFR—T 6 DHEIZH > TEHERRIC
B SN TS,

B3 (B) [THERDBHMARESHAMIRG b 2RI &B Y., ARRDHRH
ARAEHFLEbELE>THEY ., BHARORBERNDGODT, BHAR
AEVFEICEZ CEHF SN HERIZH D, B2 (A) [TFRI KIS, ARK



WO 2012/131957 7 PCT/JP2011/058126

HMARESF.6 bOFRAAEEJ (R ERAMBHMAIESHF6 a DFALOE
BG (R JYEVEHRM (V307 AE) (ICHERENThA TS,

#oT, RAMROBH AT RIEFFL6 a DIFE. thiF X HEHTL 6 a DR
WMBITET HMEIR. ARIKOBBARXEFF. 6 b OFEOMEICH L n 12T
BLRHMUE (RBEAREFIA I VTEAFR) ITEEESNATWNS, nD
EFIVCUDOHRICE>THEBRETNIEKLY,

Ff-. @5 (A) ITE3 (A) OFXRBZRT L. RABRKE, @in
DFEFERICH L, BHOFFERAPOMEERE (RAMM) HA+RICKELL
2TLVS,

BL, RU—TBICERHBEINDIBHEHTAEHTG6 ald, RAOHAOLTIH
FHEMNRTF 3NDELE S DEEBHFERNICRESNTCHRASNIBEBEL G-
T,

M, AEBEBETEIRI (A) OFERRERS (B) [TRT L3112, KA
FARDRM A XEFFL6 a DRAMBFEL 22X ) —T 6 DL 12X L.
EMAEOEFALTHRALTEH KLY,

CDEHE., RAFIDEFHIC, RAFEADREEISDHEES a &H4
HARES .6 a DEKEDEBEUBEBNRAFEESIC, AARIZELRT S
DT, FNEE~DEEG. EFENNFITZ S,

[0027] [E4ICHHAREFT6 a DBRKICELDRARBREROLEBRETRT,
W, —EXOHEIL. BRICLE—FHZERLEZLDTHD,
B4IZHENT, NO. 1[FREEDABK, NO. 2 FFHBADE 14l N

O. BEAHKHADE24H. NO. 4[ENO. 2FZIS—IUDVIIHBEIE
1BETH D,

NO. 1DHEDABRDIGEIE., MHARAEFFLLEEN 101 7mm?
ERHSTEY. ARRKOE=HBRHE AT ROFEEMIDNS <, EHRMIICHRE A
AMNBSBERICEASH, BRRE1ORNTORHARDERN+HICTER
Mot-LEESN, ERLBBERAVND, REORMEE L -RIETMEE 4
2TLVS,



WO 2012/131957 8 PCT/JP2011/058126

NO. 2[ERABRKIZGE>TULAIEmDFEERIIXNL, HiHDFEDF
DREEEAREYINECRA-H=1. 3T, HHAAESALEEN118
8mmz2EigoTHEY ., MMAAEHAMEREINO. 1 LYKEL,

LAL., EAICLT, #¥BRENSLLIZOT, BEAROREEAS L
RLz5H, BEFHEIRCGY., RREDBIEISEA, BEE LI BERICA
271

[0028] NO. SIFRABRKIZA>TOEHAEHRDOEFERICH L. FHOEEDH
DREEEARLEYKRKECRA/H=0. 2T, HHAAESALEEIN 82
mm2&EEoTHEY, METAEHAMBEREEINO. 1 LYIMEL,

LML, BAICLT, #¥BRENSLLIZOT, BHEAROREERHAN
O. 2[C@LEHITERL, BHEMZEZS IR LEZEITEY ., K
[EDEBRATHICHEA, TR LIBBICE 5T,

NO. 4[ENO. 2LRUMIKICZLT, 2 5—H4 VLT VITHEAL
FRBELEBEZRBLE-LOT, RRFIOFAKHAZMIZITEL L5
BERLELOT, RIFRAGENEC LAY, BEAREFFLORAOEEN
97 3mm?2 (H4DMENTERAMEAE) LG YREEDRHARDOBIENT
ot

®oOT, RY—TBICERBEEINSRHAIEHFLE ald, RTF IDREY
Mo DEHHENRNICEESNTHASAAIBELDO T, RADREFLMEE
SH (RA®MME) FRSRFIOEHES DEHHEEICEDIOVTRAHDLE
FRONEX L,

[0029] LILO#EEMNL, BHEARESHIL6 a DBKEEABICLT, RRE2A
ADBBEHZADEABBEERRT I EIIEY, ZREMRBIREDEBHRE
RESELHILITLY, REODBRERE_ENTE, BRBEENTOHOREED
EHhmMLEL, BEEBESABEEND,

EX EOFIAAREE

[0030] ¥ H X Z IR TUBER A IZHAE T SAM T X DEFERN R TBBAIZ3-E LA

WESITLT, RREBRNZRNOIRIDREEREBERSELIARI VD



WO 2012/131957

[0031]

VOBMB AT AEREBICAWNS E KLY,

S5 DERA

1

© 00 N OO O b~ ODN

—
o

(0) I &)
o o

By R

D JAN

oo =
A AN
# e

&
i

DG
EE
nul:l-

RY—7
PRA S R R
Mg
REAH— b
PRI

s A&

PR H R ST

PCT/JP2011/058126



WO 2012/131957 10 PCT/JP2011/058126

[FERIE]

[FERIE2]

[FE3RIE3]

[FERIE4]

F5RIES]

RERDERE

BREAFOEFICKIBRAFENLTEICEY ., BRIERITHKEHR
EFRETEOIARIVOO VOB A RBREEICS T,

AIRRRFEOHMAEMO—TBICHA SN, DY ITEHERAFELAKREN
RHERE

TSR AREICERESNER =T &,

ZRY—=TJIZER)—JowmARICRVEAICER S, FIERRK
FEOALELID FTARNDEENF > TRHIEER ) —T DR L HIEE
RRERE T ERT OMBARAEHALEZR/ADSI L ERHHET HK
HAAEGEE,

B ARAESAORALIGGEERBATRIEHT 24 I D THEAS
FICEBSE-CEER/RMETHIERB 1 RBADTRI OV ORH
HAMIEEE.

IR A RAEFAORATHBOFERE ., MIRHOFIHEER
DOFLERSH (RA&ESMH) EAEER<FDBEIHELDLSIC
LIz EEBBETIERBILHOARI Y DU DOBM T X HEGE
&,

IR A RAEFAORATHBOFERE ., MIRHOFIHEER
OHLEERSH (RAME) EDLERAHA, 0. 2=R.H
SMEHEICIEASLIICLI-CLERHMETHERBE 1 RRBOTXTY
DUDBRE T AEIEEE,

BTSRRI H AESTFLORMAEMIR L 2 (LRI R ) —T DR L 1 (ZH
LEBMLTWAIEERHHETHERBI1IEHOAIIO DO DHBH
HAMIEEE.

=1.



1/5

WO 2012/131957 PCT/JP2011/058126

[E1]

2

‘ N
\ =
\ © ‘_8__
_ & © g
o 4k
I <
= i —> 0 <}A
2 - o
— - 4]
!\/\1\/ <
L\ k > o
} )
% A o
x
X
'R
i
- G
< %
&
<+~
~ N |
AN

H R R -—



2/5

WO 2012/131957 PCT/JP2011/058126

[E2]

Ty e >
B E i

S BRRH

FROER

J P R
T ROEH

G EERB N AN
BAmEE

A RS S BRI

B B0 A X5k
C FAMED A A S BRR R
A H RSB

B' RO N X B EAIL R
C' :FH 0 H R ks B 1L R A

(B)

4

>
N
fL
>

e

— 6




3/5

PCT/JP2011/058126

WO 2012/131957

[E13]

(B)

(A)

<©
fo]
N ©

ONNONNONNNNNY

@)
e
D

BN

Y
A

©

N N

ANANNNNNNN

NAUNENNNN S

ﬁ%

T

o

Z&A

Y&AR



WO 2012/131957

[E14]

4/5

PCT/JP2011/058126

NO.1

NQ.2

FREBRME -

Fr EEBABRERA --- -
ST FL41E Rmm 4.5 4 2.2 4
i EES Hom 0 3 10.5 3
R/HLL - 1.3 0.2 1.3
£HE Lmm 4.5 11 14.9 11
1{E % Y HH mm? 63.5 74.3 61.4 74.3
R FLER 8 8 8 8
HRSEE#(R ) —T) 2 2 2 2
H AW ABER mm? 1017 1188 982 1188
BAZE 1R (Bh) n c 0 m
HzkbY — - - 13.2
MO @R — — — 973
A O © X

YABEET(E




5/5

PCT/JP2011/058126

WO 2012/131957

[E15]

L1,L3

]

Y

(B)

(A)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2011/058126

A. CLASSIFICATION OF SUBJECT MATTER
FO01L3/20(2006.01)i, F01L3/08(2006.01)1

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)

FO1L3/20, FO1L3/08

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.
A JP 3653031 B2 (Mitsubishi Heavy Industries, 1-5
Ltd.),

04 March 2005 (04.03.2005),
fig. 1 to 3
(Family: none)

A Microfilm of the specification and drawings 1-5
annexed to the request of Japanese Utility
Model Application No. 105629/1980 (Laid-open
No. 30359/1982)

(Nissan Motor Co., Ltd.),

17 February 1982 (17.02.1982),

fig. 2 to 3

(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

15 June, 2011 (15.06.11) 28 June, 2011 (28.06.11)
Name and mailing address of the ISA/ Authorized officer

Japanese Patent Office
Facsimile No. Telephone No.

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



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2011/058126
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 49-75918 A (Isuzu Motors Ltd.), 1-5
22 July 1974 (22.07.1974),
drawings
(Family: none)
A WO 2009/078120 A1l (IHI Corp.), 1-5
25 June 2009 (25.06.2009),
fig. 1 to 3
& JP 2009-144647 A & US 2010/0263624 A
& EP 2233715 Al
A Microfilm of the specification and drawings 1-5
annexed to the request of Japanese Utility
Model Application No. 136037/1978 (Laid-open
No. 052545/1980)
(Komatsu Ltd.),
08 April 1980 (08.04.1980),
drawings
(Family: none)
A Microfilm of the specification and drawings 1-5
annexed to the request of Japanese Utility
Model Application No. 82641/1987 (Laid-open
No. 191258/1988)
(Suzuki Motor Co., Ltd.),
09 December 1988 (09.12.1988),
drawings
(Family: none)
A JP 6-10672 A (Isuzu Motors Ltd.), 1-5
18 January 1994 (18.01.1994),
fig. 1 to 2
(Family: none)
A JP 4-303121 A (Isuzu Motors Ltd.), 1-5
27 October 1992 (27.10.1892),
fig. 1, 3
(Family: none)

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




= R A EEHEEE PCT JP2011/058126
A. FEHOBTLHEOSE (EHERTSE (IPC))
Int.CL.  F01L3/20(2006.01) 1, FOIL3/08(2006.01)1
B A A 1T o TR

E AT T B/ NRERE (EERRFEP8 (TP C) )
mt.CL  F01L3/20, FO1L3/08

H/NREELIAOEE CHREZITo B EENRAH D
HAREE B AN 1922—19964F
HASE /AR E R AH 1971—201 14
H A [E 52 3 R AR 1996—20114F
HAE B 2 A AW 1994—201 14

ERERAETERA LIEETT — 72 (F—F = 2ADXFR,

A Lz AR

C. [ETLED LIS
Bl SR BT %
BTk BlASCING RO—EOEFIABET 2 & &3, FoMEd s EFHofs kB BB
A JP 3653031 B2 (=Z&i T3k 2005.03.04, M1 —3 (77| 1-5
TU—7201)
A A B 52 1 39 26465k HHRE 55106629 5 (A AS[E S Hr g2 e gk HIE B | 1-5
57-30359 ) DFAEIZIRAAT L EL XTI ONEEZRE L=~
A7 a7 40 (HPEBABHEEA S 1982.02.17, 2 — 3 X
(773 VU—721)
W CAOBE SIS b ITRAFIE ST 5, OSTF U LT S U —c T AR R BIR,

* SIECEO DT Y —

TA] FFICEBED S A BT < . — ik EZ R~d
HD

(E | EEHEERTOHEEZIIEETH L, EHEHER
PIBBICAR I N0

[L | BACHEERIC SRR 24 3 5 ST LI o STk D 31T
HF# UL idfth o &R 723 2 5Esrd 5 s B
Lk (BB E )

D H ORI ST 3R

BB HRE H 3B HBICAR SN TH - T

HEEEFET DO TR, EHOFE X THER

OFBOT-DIWBI AT LD

[X | BICEEOH 5 TR TH - T, YL TR D A TH
DFFIETESBIER N e EZ LNDL D

Y | BICHEEOSH LT TH - T, Bz TR & o 1 24
FoxEen, BEFICESTHEHTHLIHEAEIC

[T

O] NEEC L B0, R, BREICERT D30 ko TSRV EEBELZLNDLBD
[P EESHFEEHRTC, WOBEHEO FREOEBERLHE (&) H—F b7 73 U—3CR
EpsRE 452 7T LeH EERERETOREH
15. 06. 2011 28. 06. 2011

ERSTR MR oA F R UG TR REFITEAEE (HROHLME) 3G | 3927

HAEREZTT (I1SAS]P) .

HEHRS100—-8915 LE

HRHTARAXENSE-"TH4%3 5 EEHEKRE 03-3581—-1101 F#&E 3355

HAPCT I1SA 210 (B2~—) (2009%F7H)




=R A EEHESES PCTJP2011/0568126

C (gx) . BT 5 LR LA
BTSSR D RS 5
BT Yk BRSNS RO O SIS RET 2 L &3, F 0T A ORSR FREDOEE
A JP 49-75918 A (v~ Y HiEhdpkSth) 1974.07.22, i (773 | 1-5
U—721)
A WO 2009/078120 Al (BkEst T H 1) 2009.06.25, |1 —3 & JP | 1-5

2009-144647 A & US 2010/0263624 A & EP 2233715 Al

A H AS[E 52 9T 4 8k R 53136037 & (A AREFEHBr s Gk HREAR | 1-5
55-052545 ) DFATZ UM L BIMIE R N m ONE 2k L~
A7 40 b RS H/ARIERD 1980.04.08, Km (77 2
U—721)

A H A [E 52 4 8k dik i 62-82641 5 (B ASESZHBr 288 REABE | 1-5
63-191258 =) DRAEICUS L2 E L O mONE ke Lo~
A7 A (EARAEH TR SH) 1988.12.09, Km (7
I U—71)

A JP 6-10672 A (W9 Y HEhERRASH) 1994.01.18, M1 —2 (7 |1-5
7IU—7L)

A JP 4-303121 A (W9 Y BEjEEAS ) 1992.10.27, X1, 3 (7 | 1-5
72 U—7201)

HRPCT,/1SA/210 (FE2—20%) (20094 7H)




	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 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

