- 1 - Description Title of Invention: BIT REPLACI NG DEVI CE FOR EXCAVATI NG
MACHI NE 5 Technical Field [0001] The present invention relates to a device
for replacing an excavating bit in which a roller bit (disk 10 cutter)
abraded by crushing rocks and pebbl es during excavation can be repl aced
froma workspace provided in a cutter]head of an excavating machi ne such as
a shield machi ne. 15 Background Art [0002] As a technique for a bit

repl aci ng devi ce which replaces the abraded roller bit for another roller
bit fromthe workspace formed i n A TR head during 20 excavation, for
exanple, Patent Literature 1 and Patent Literature 2 have been proposed.
The bit rgﬁigﬁiqg devi ces ,each _include a rotor having an openig& and

di sposed oitthe ¢ ohPVERFLREE & Th RERUAGING KBV IGE  BPReFXBAVATING sposed
in the opening of the rotor. Wen 2dared@acing the roller bit, the rotor is
turned by 900 or 180 to cause the opening of the rotor to face an opening
for Fbplacenent provi ded on the side surface side or rear surface side of

t he openiregh@fi cthe si@ir. Thus, the roller bit is renoved out fromthe
openi ng of th? rotor 30 into the workspace via the opening for replacenent.

Gitation[PP8¢

The present invention relates to a device for
replacing an excavating bit in which a roller bit (disk
10 cutter) abraded by crushing rocks and pebbles during
excavation can be replaced from a workspace provided in a
cutter head of an excavating machine such as a shield

machine.

15 Background Art
[0002]

As a technique for a bit replacing device which
replaces the abraded roller bit for another roller bit
from the workspace formed in the cutter head during

20 excavation, for example, Patent Literature 1 and Patent
Literature 2 have been proposed. The bit replacing
devices each include a rotor having an opening and
disposed on the front surface of a cutter spoke. A roller
bit is disposed in the opening of the rotor. When

25 replacing the roller bit, the rotor is turned by 90° or
180° to cause the opening of the rotor to face an opening
for replacement provided on the side surface side or rear
surface side of the opening of the rotor. Thus, the
roller bit is removed out from the opening of the rotor

30 into the workspace via the opening for replacement.

Citation List
Patent Literatures
{0003]
35 Patent Literature 1: Japanese Patent No. 3139749



Patent Literatures [0003] 35Patent Literature 1: Japanese Patent No.
3139749 - 2 - Patent Literature 2: Japanese Patent No. 4163965 Summary of
| nventi on Techni cal Probl em 5[ 0004] In the conventional literatures,
however, the rotor is disposed on the_ _front surface of the cutter head
(cutter spoke), and a sliding gap bét weén the rotor and its supporting
menber i s exposed so as to face the front 10 surface of the cutter head.
Thus, during excavation, nmuddy water pressure may be directly applied to
the sliding RAFORE IFAEREAEYTE 2pedBiPediestd Rt k@m@léﬁ?\éﬁ t he gap.
Accordingly, a sealing material provided at the sliding gap may be easily
broken to i npede the 15 rotation of the rotor. [0005] The present

i nvent i ofURASTHelh dEWVEIEEAD sol ve the above problem An object of the
present +oyMgRAtLQR BS-ARdovide a bit replacing device for an excavating
machi ne 20 which can inprove sealing properties at the sliding gap of a
rotof intP@@#hg a roller bit and replace the roller bit by snoothly

rotating the §,0t08 dubhPE@neXeayat HqRe ra@hiitd ON KOwErOB! epnd5Leeael | n order

to solve the problem the invention of a
ig disposed on the front surface of the cutter head

(cutter spoke), and a sliding gap between the rotor and
its supporting member is exposed so as to face the front
10 surface of the cutter head. Thus, during excavation,
muddy water pressure may be directly applied to the
sliding gap or fragments of pebbles and the like may
enter the gap. Accordingly, a sealing material provided
at the gliding gap may be easily broken to impede the
15 rotation of the rotor.
[0005]

The present invention has been devised to solve the
above problem. An object of the present invention is to
provide a bit replacing device for an excavating machine

20 which can improve sealing properties at the sliding gap
of a rotor including a roller bit and replace the roller

bit by smoothly rotating the rotor during excavation.

Solution to Problem
25 [0006]

In order to solve the problem, the invention of a
first aspect is a bit replacing unit for an excavating
machine, in which the excavating machine includes, in the
front part thereof, a cutter head rotatably supported

30 about an excavating machine axial center, a roller bit
for crushing rocks and pebbles, the roller bit being
disposed on the front surface of the cutter head, and a
workspace in which the abraded roller bit can be replaced,
the workspace being formed inside the cutter head,

35 wherein a housing is disposed in the front part of the



first aspect is a bit replacing unit for an excavating machine, in which
t he excavating machine includes, in the front part thereof, a cutter head
rotatably supported 30 about an excavating machi ne axial center, a roller
bit for crushing rocks and pebbles,_tge_roller bit being disposed on the
front surface of the cutter head, and~”a workspace in which the abraded
roller bit can be replaced, the workspace being forned inside the cutter

head, 35 wherein a housing is disposed in the front part of the - 3 -
cutter hekBites Beedeort fiih MPHRH1RI B kRdien feREeRodd Ad*Sl ong an

i n-and- ogbuaxhy ahengy Wi Ghidheireht esxbit al sneXi@nded tanrd vetract ed, a bit
cont ai ning porftion which opens at the front surface of the cutter head and

a 5 val VBIBoABaPHtRGISSt Bh THIECF A f of nBd ChERPAE I HEDIRC IR @I ni ng

portion @k echr eykded .on die HidncontAifbadopathe amteReNimGd And epl acenent
is formed in the direction of an insertion-and-renpval, axis at a

predét er v hBE SRFILE N RAERiR Yhlthel fnligppedubeling £d' Pithe housing,

the openkpgebohinePlRESNERH LAUNMBbEAlEAdoN ERet BE tVRIoHE a6 i@t Ni Ng portion
and the workspace, a rotary valve is provided in the valve containing
porti on, PaRB r 8lafPerding AR H1eRBeNe aBobPraerotlar v h&i s substantially

per pendi gulb-arttient B i anfhoMti Gxisn@ndeh8vhie akigeEld @n- and-renoval axis,
an attachment/detachnent path conmunjcating with the bit_containjng portion
i s forneReASERETASCS PRl% &V 1h bTe 1 2BsEScoRt &R iG O 10T A% bFt i1s

remgabl yni peET ket e algacinentbdetaghaeanedal Rordith f@i@iygval ve is

turned at 20 a predeterm ned angle to cause the attachnent/detachnent path
to commuiii Eht EhGi VR 1MFe PRI 1DrPPEPLaBeRBAt FhS0 MHASRARE it case is
novabl e pstueenybigatitagimpdLet achrrat vhate arehtlhe Wy kspaceona bit

extendi ng/retracti ng mechani smfor extending and 25 retracting the bit case
bet ween £he HPEAEHNERH Tt PR R AR dAPRE TRt TEGRA A portion is

provi deds @psthath atiary pedphd fedidst cseahbngnBher-icilt iy anged for
sealing at a gap betweén the bit case,and the valve containing portion, and
a séGondtBealNEgrHaCeriead 1RV bt ovF dRd FBr 2EEAGHE TS Ot et heen t he

peri pherya;of tRRmORPAR-RA R Wihen athachientbdetashm@ntpatibmangs t he inner

surface of the val ve contal ning fortion on the outer peripheral surface of
t he rotaﬁ?rW§ﬂvép F@@Oﬂotary valve, a bilt case contalining the

roller bit is removably inserted into the
attachment/detachment path, the rotary valve is turned at

20 a predetermined angle to cause the attachment/detachment
path to communicate with the opening for replacement, so
that the bit case is movable between the
attachment/detachment path and the workspace, a bit
extending/retracting mechanism for extending and

25 retracting the bit case between the attachment/detachment
path and the bit containing portion is provided on the
rotary valve, a first sealing material is provided for
sealing at a gap between the bit case and the valve
containing portion, and a second sealing material is

30 provided for sealing at a gap between the periphery of
the opening of the attachment/detachment path and the
inner surface of the valve containing porticon on the
outer peripheral surface of the rotary valve.
[0007]



- 4 - The invention of a second aspect is the bit replacing unit for an
excavating nmachi ne according to the first aspect wherein a reactive force
support block is provided on the rear surface side of the bit case in the 5
attachnent/ det achnment path of the rotary valve, the reactive force support
bl ock transferring the excavating reactive force of the roller bit to the
housi ng, and a cotter for transferring the excavating reactive force is

renovably fitted between the bit case and the reactive 10 force support
bl ock in the VafvaN¥BRFAPH RF FortGoiid (BTt 15 ChRePLAVERPHGTIST a third

aspect ignthe it drepd:acd g i tndOh1AB g¥eaYAlinRg vl UHeraegording to the
first or second aspect, wherein the bit containing path penetrates 15
t hrough BRARSEH FECTfedl 2 tHRA @1 BR hARAEFJELRERFEN R IRt et vt @8dt hr ough

the rotapy vakveeadrheneacdd veidorse HRPBRE RLQEK iirs dyovably inserted
into the attachneng/detachnent path, and the reactive force support bl ock

i s rénovablfchnsstySe iarigneme MdERsphcEleorPrEgMYt & 'ear Bpeni ng of the

at t achneptjdet aehmiic Pallpbrt 61 66k at yanalrwe Mgy e eReM R {04 _
repl acenent. [0009] The invention of a fourth aspect is the bit replacing

unit for FEACELYEY SONFE Rk HitR BEetbeli Rgtt 50t KEet HMAYP g asHedt @ wherein a

f!rst SOEthégofﬁrl%?dhé%&%ﬁﬁﬁ@nﬂhéhéxﬁabhﬁﬁngi&d%%EﬂJéﬂféké@rngh t he
bit case in the direction of the in-and-out axi's, a second soil renoval

path conkfElP¥abilyy fditaed letveenr &be| Pibnsdge pacth Penateagesve hr ough t he

reagty verboree o9 tt PlRak iR @Qetbgldbr@%hkgaﬂyhgt?%ﬂﬂ&@md-ouF axis,
and soil excavated by the roller bit can be discharged fromthe first soi
renoval paPASHo the rear surface side of the cutter head via the second

soi | renmoval padhinvenbionl 8@1Q] thira ALK E Ngst enkhe; eontibayAtipn of the
first aspect, the valve containing portion containing the rotary valve is
formed beRiRdEiPKe a5 ©XHHH D poriPEnAGRPER 1% the first or

gsecond aspect, wherein the bit containing path penetrates

15 through the cutter head, the attachment/detachment path
penetrates through the rotary valve, the reactive force
support block is removably inserted into the
attachment/detachment path, and the reactive force
gupport block is removably inserted into the workspace

20 from the rear opening of the attachment/detachment path
of the rotary valve via the opening for replacement.
[0009]

The invention of a fourth aspect is the bit replacing

unit for an excavating machine according to the third

25 aspect, wherein a first soil removal path containing the
roller bit penetrates through the bit case in the
direction of the in-and-out axis, a second soil removal
path communicating with the first soil removal path
penetrates through the reactive force support block in

30 the direction of the in-and-out axis, and soil excavated
by the roller bit can be discharged from the first soil
removal path to the rear surface side of the cutter head

via the second soil removal path.

35 Advantageous Effects of Invention



5 at the front surface of the cutter head, and the bit case including the
roller bit is noved fromthe attachnment/detachnment path of the rotary val ve
so as to protrude into the bit containing portion. Thus, a sliding gap
between the rotary valve and the vaLv% containing 10 portion is covered by
the bit case and is not exposed to thé& front surface of the cutter head.
Further, the first sealing nmaterial stops water at a gap between the bit
containin ortion and the bit case, and nuddy water pressure is supported
by the fﬁggﬁoéealing material 15 during excavation. Thus, fragnents of

pebbl es and tAecbi&engdorBothenicem ik gap hetyeephé hei retarypealtve and the
val ve contai ning portion together wth nuddy water and nuddy water pressure

i s not dFfEctPyVEpFadd b iheP¥eehrd SeRFARGIREt éfiCalT thirithg’ &k ¢Eavat i on.

Hence, thg 2BrflelidiadiGRD tied Wepn ébecsohany Yaha oandritie Wehases cont ai ni ng
portion can be favorably sealed, so that the rotary valve can be snoothly

rot atbed hehNFeprR8nFUHA SDradeth? of LeFehi Reafoorid Ik RoYHi $’F¢ 0 t he

confi gur ahke0aehqt RReSQEANGASPEET i s thEvEeyCaval RGer €active force
transferred fromthe bit case via the cotter can be supported by the

housi ng #FhathEeRE4SEtAC e RAPPoPE BRBCKOSATRhE I d4 SrFAcklsi de of

the attagiaaeah&éetiﬁ%mme . c JitiSindnbapeet3Bnexcavalk NG rLaciug force
can be effectively supported. [0012 ccording to the configuration of

]
t he thi rd@BspEEWESPhE DAt/ 16 £¥8C sBPPoFPehVEdR S ST RFoved from

t he 1t t aghpenbhdebachrRite Path, c BOdp i PeBabheabidt igasRH e:8fod&qoved from
the attachnent/detachnent path, so that the - 6 - roller bit can be easily

repl acedtPRUETRBE, Sypthiasis Tortihecrbtati BRadir eEFEREST he oty val ve

can be ig652a580mal@L3]1 BACHN didGet 0at hg gaEf bekaidorf die fourth
aspect, soil excavated by the roller bit can be smoothly discharged from

the firsEORBRALNABHOPST tg&tth anf tiHee rRaF SBFfacensi sy t1-ehitter head via
the secopdesgiker @RDVAHpRAMILY IOy tHRE Focks srdipeRbhes Hambe favorably 10

Cru%EFd'during excavation. Thus, fragments of pebbles and the
like do not enter the gap between the rotary valve and
the valve containing portion together with muddy waterxr
and muddy water pressure is not directly applied to the
second sealing material during excavation. Hence, the

20 sliding gap between the rotary valve and the wvalve
containing porticon can be favorably sealed, so that the
rotary valve can be smoothly rotated when replacing the
abraded roller bit.

[0011]

25 According to the configuration of the second aspect,
the excavating reactive force transferred from the bit
case via the cotter can be supported by the housing via
the reactive force support block on the rear surface side
of the attachment/detachment path. Thus, a large

30 excavating reactive force can be effectively supported.
[0012]

According to the configuration of the third aspect,
the reactive force sgsupport block is first removed from
the attachment/detachment path, and then the bit case is

35 removed from the attachment/detachment path, so that the



Brief Description of Drawings [0014] [FIG 1] FIG 1 is a cross-sectional
view of a main 15 cutter spoke illustrating a first enbodi nent of a bit
replacing unit according to the present invention. [FIG 2] FIG 2 is a
central cross-sectional view of the big replacing unit. [FIG 3] FIG
3 is a cross-sectional view taken along the 20 arrows A-A of FIG 1. [FIG
4 FIG 4 is an enlarged view of the major part of FIG 3. [FIG. 5] FIG

5is a par aII utama erspective |em10 in cutter sp

Cl 1 ustr aEPag S b RO REEEL Eipl St U TR SBHEnTR vi ew
iIIustrathagrbmadwdnr&xﬁéﬁtimmu@ftthe[EbEbz@]vﬁﬂ&e'kaﬁ;mecross sect i onal
view taken along the arrows B-B of FIG 1. 30[FIG 8] FIG 8 is an expl oded

| ongi t udtRSFS§EE-onal view illustrating a state in which a bit case and a
reacti ve[bonge support bl ock are renmoved from a rotary valve. - 7 - [FIG

9 FIG L od t | lusty the bit d th
tact ve 1 or ACSUPROREI RS BPBLECRT LU 1on 107 Fhes T8FFE ARerdpective

view il gstinatixkegvatseBlbncn@t e6l des. bikFben bl ddathllyis a front view
illustra Lng a cutter head of _a shield. machine _having bit replacing units.

"
[FIG 1291 Barged SO die a?lr%ﬁgﬁ?ﬁal haMmovad: b eJR/]v_l? | ¥%3Frating the
shi el d naghifaechavidrg dihecHe tcutter head via the second soil

removal path, so that rocks and pebbles can be favorably

10 crushed.

Brief Description of Drawings
[00141
[FIG. 1] FIG. 1 is a cross-sectional view of a main
15 cutter spoke illustrating a first embodiment of a bit
replacing unit according to the present invention.
[FIG. 2] FIG. 2 is a central cross-sectional view of the
bit replacing unit.
[FIG. 3] FIG. 3 1s a cross-sectional view taken along the
20 arrows A-A of FIG. 1.
[FIG. 4] FIG. 4 is an enlarged view of the major part of
FIG. 3.
[FIG. 5] FIG. 5 isgs a partially cutaway perspective view
of the main cutter spoke illustrating the bit replacing
25  unit.
[FIG. 6] FIG. 6 ig a front wview illustrating the bit
replacing unit.
[FIG. 7] FIG. 7 1s a cross-sectional view taken along the
arrows B-B of FIG. 1.
30 [FIG. 8] FIG. 8 is an exploded longitudinal sectional
view illustrating a state in which a bit case and a
reactive force support block are removed from a rotary

valve.



10 replacing units. [FIG 13] FIG 13 is a central cross-sectional view of

the bit replacing unit illustrating the retraction position of the bit case
in the replacenent of aroller bit. 15[FIG 14] FIG 14 is a central
| ongi tudi nal sectional view of the bit,replacing unit illustrating the

retraction position of the bit case in the replacenent of the roller bit.
[FIG 151 FIG 15 is a central cross-sectional view of 20 the bit repl acing
unit illustrating the rep) acemantpfosition of the rota,r%véval ve in the

r epl aceneRt Cof 9Bh§3cb'l 12ri9Hi 3 ¥RiededoPeESEe s s I ent r al

Cross- segt noRalraHiew afhd hei bi tasephagi RbecUmdaddivestigtddg a state in
whi ch the 25 bit, case and the reactive force support bl ock are renoved out
in the r 8PPRO&TEMI HLAHe roller bit. [FIG 17] FIG 17 is a central

cross-seghirgnali ofi emrdf theidid pephkpendvieniitid liustuatiigidgstate in
which the bit case is renoved out in the replacenment of the roller 30 bit
accordi n§e8e 18IIRTS P Ekanpl e of the first enbodinent. [FIG 18] FIG 18

is a fropkrwi ew1qf mramim cidtLer s sakevibhustinaidmig ey af rangespnt of bit
repl aci ng units according to a, second enbodi nent of the present invention.
- 8 - [PBred 94 FFisdied imaghinfgheddrariSe SRR IR S bESt he main

cutter sppke. 10fl @1@0L F1{z Z0-&8tRa0r 0SB @eidional sdew saken along the
arrows CC of FLG 18. B[FIG 21A] FI.G 21A"is_a central |ongitudinal

sect i onaV1§Few Gt Hitg rigpt athhgldnechings featingg e Rkkavati on
posiitd onr@blgcrigll emid. [FIG 21131 FIG 213 is a central | ongitudi nal

sectional _view of the bit replacing unit illustrating the .
[FIG. 13] FIG. 13 is a central cross-sectional view of

the bit replacing unit illustrating the retraction
position of the bit case in the replacement of a roller
bit.

15 [FIG. 14] FIG. 14 is a central longitudinal sectional
view of the bit replacing unit illustrating the
retraction position of the bit case in the replacement of
the roller bit.

[FIG. 15] FIG. 15 is a central cross-sectional view of

20 the bit replacing unit illustrating the replacement
position of the rotary valve in the replacement of the
roller bit. '

[FIG. 16] FIG. 16 is a central cross-sectional view of
the bit replacing unit illustrating a state in which the

25 bit case and the reactive force support block are removed
out in the replacement of the roller bit.

[FIG. 17] FIG. 17 is a central cross-sectional view of
the bit replacing unit illustrating a state in which the
bit case is removed out in the replacement of the roller

30 Dbit according to a modified example of the first
embodiment .

[FIG. 18] FIG. 18 is a front view of a main cutter spoke
illustrating the arrangement of bit replacing units

according to a second embodiment of the present invention.



10 retraction position of a bit case. [FIG 210] FIG 210 is a central

| ongi tudi nal sectional view of the bit replacing unit illustrating a state
in which the bit case is renoved out. 15 Description of Enbodi nents [0015]
Enbodi ments of the present invention wll be described. [First Enbodi nent]

20The following will describe an enbodi nent of a bit replacing unit which
Is a bit replacing device for a shield nachi ne (excavating nmachi ne)
according_to the.present invention. First Eobodi nent 25[0016] A first
rbods moBE T | £9he Fdaerithett v iPRetErahRaL, GeEFeRhat 1 &8 0% g9
[ Shiel d Wachi pekt3@ASmI@wN in FIG 12, a pressure bul khead 12 keeping a
face col |l uvium press ovided in the.frggtwgart

c

cyIindriéEFFy-§Hép53%gﬁfgfdﬁ%dﬂyc¥%§%é§%FFﬁ@n R4 5%&?%1fﬁvngﬁd arotary
ring bodynddairsosdppoerd e wrd herpressure bul khead 12 via a rotary bearing
13 59 as L9535, 1R A PP, ST &l 4 axl 2L, cBLES DAl BXGAA NG I]Rphi ne

view of the bit replacing unit illustrating the

excavation position of a roller bit.

[FIG. 21B] FIG. 21B is a central longitudinal sectional

view of the bit replacing unit illustrating the

10 zretraction position of a bit case.
[FIG. 21C] FIG. 21C is a central longitudinal sectional
view of the bit replacing unit illustrating a state in

which the bit case is removed out.

15 Description of Embodiments
[0015]

Embodiments of the present invention will be
described.
[First Embodiment]

20 The following will describe an embodiment of a bit
replacing unit which is a bit replacing device for a
shield machine (excavating machine) according to the
present invention.

First Embodiment

25 [0016]

A first embodiment will be described with reference
to FIGS. 1 to 1e6.
f0017]
fShield Machine]

30 As shown in FIG. 12, a pressure bulkhead 12 keeping a
face colluvium pressure is provided in the front part of
a cylindrically-shaped shield body (excavating machine
body) 11, and a rotary ring body 14 is supported by the
pressure bulkhead 12 via a rotary bearing 13 so as to

35 rotate about shield axial center O (excavating machine



- 9 - axial center). Acircular cutter head 16 is supported at the front
ends of a plurality of support legs 15 projecting forward fromthe rotary
ring body 14. An atnospheric pressure chanmber 19 kept at atnospheric 5
pressure is provided behind the pressyre bul khead 12. A cutter drive device
17 for rotationally driving the cutter head 16 is provided in the

at nospheri c pressure chanber 19. The cutter drive device 17 includes a ring

gear 1l7a proyvided on the_backside of the rﬁ%ar ring body 10 14, a

oTur al | t9RbR LAPERE S i oRs CLTEagHE YT SRS 1PngSqeuPrPFsechad 4
pluralitynef riehtt e@msdidves deMi€£5i {PYIE aglippoet eledgt risc notors) 17c for
rotationally ervin% the drive pinions 17b. A,SCf%W conveyor. for soi

renoval BBOJECHLBG dOFYGTY Her P dsittr EPbatFknEdBd19°%y 24 di &Char ge soi

excavat edrhysbherGut oafe ratk 1 Jdoert he kepot apaskmefsgHia- iy essure
bul khead 12 toward the atnospheric pressure chanber li:while keepi ng t he
f ace col PLOFEH Br ésc’s@rré’.“ﬁﬂfg ezﬂ)‘@ SReWATERSErE PRLkhedd did t e head 16

i ncl udescae plyr akiity efeviBid) SPOKer BHDEE SoRd 18Xt anded ray ang: a radi al
direction froma center nenber 20 disposed on the shield axial center 0, a

pl ural i t ubECEeBEGF 16 ilft RTRMHIRE +ACERPI aFBOSPRERISHEESEF BEi%ween t he

nmain 25 spekBerenber sTRE, cardean drited N ad€e Iy ngnpeBes 23 r3rgy an outer
peri pher al rlng menber. 24 which are placed in a _circunferential direction
#

cent er edd@dbut 7#h@rSMiideF £ dihe S ef s 898 0°E o A& AHRE Ymdi 1P JRE nenber s

21 and the, i gt pnoedinats faceiPl v 651 #2on S0k b Bhehyedd Wfiaih 3Ghd ntroduci ng
excavated soil are formed between the nmenmbers 21 to 24. [0019], A
plural i t¥i88 BPETr ddPacidiy thiR 1BV HEXoPli AGTES 1ORe IrieerteTHvehti on are

arranged(Rpat-ha19@i BrSRAKR: 35 dabesral. 1 Acr ebkek-dRiatt idha10ry crushi ng rocks
and pEbbéE%ving the drive pinions 17b. A screw conveyor for soil
removal 18 is provided on the pressure bulkhead 12 to

15 discharge soil excavated by the cutter head 16 from the
front part of the pressure bulkhead 12 toward the
atmogspheric pressure chamber 19 while keeping the face
colluvium pressure.

[oo18]

20 As shown in FIG. 11, the cutter head 16 includes a
plurality of main spoke members 21 extended along a
radial direction from a center member 20 disposed on the
shield axial center O, a plurality of sectorial
intermediate face plates 22 disposed between the main

25 spoke members 21, and an intermediate ring member 23 and
an outer peripheral ring member 24 which are placed in a
circumferential direction centered about the shield axial
center O to connect the main spoke members 21 and the
intermediate face plates 22. Soil inlets 25 for

30 introducing excavated soil are formed between the members
21 to 24.

[001¢2]
A plurality of bit replacing units 30 according to
the present invention are arranged on the main spoke

35 member 21. A roller bit 31 for c¢rushing rocks and pebbles



- 10 - is provided on each bit replacing unit 30 so as to be rotatable
about an axis in a radial direction of the shield body 11. The roller bits
31 on all the bit replacing units 30 are positioned such that the turning 5
radii fromthe shield axial center O e_different fromeach other. Thus,
the roller bits 31 can excavate and crush different turning regions. A
center roller bit is provided on the center nenber 20, and a plurality of

[0020] L5 BReVAReMn Fh TG P ZSRLARGNG S51FsI0r 8 del BoHIRd the cent er
menber 2Po88taplko afrer tdie Bti®sphesi cafl essyteechdbeoflEhelhe nanhol e 27
passes thyrou he 15 pressure | khead 12 and co jcates with a
morkspac%hﬁgggnkpﬁé'ﬁérn g%ﬁkégm;ﬁﬁ;%é%?f%ﬁn??h@fg?ﬁh§phéiic pressure
chanber ﬁapla@ihEahnartwmeJ A8 SO endeedandcexichatthe haordisfaey 28 t hr ough

t he manhol e, 27. [ 002 20[ First enmbodi nent of bit re cin it A
first® en‘ﬁ‘BgFFrelﬁF B ttﬂ?e %%élrcipﬂ}éjc?%gé'ﬁlﬁ}:?rmpl F‘Irﬁe d&%sfa&ﬁedgﬂu%‘? ref erence

to FIGS. edchOotBeand 18ukQ the [H22Hr Asisdown tanFefcalatiehentni n spoke
menber 21 is. . a_25 hollow nenber with,a front surface Igte 21F, a rear
surface pFaeB SiBIcxsdt drHrTif (TYhtC%F de %u??%E@rpFEQ 8P BAF 21R  The

Mai N SPokecPRABEr oh2 thas certbstmethbal | ¥ol r apazai ¢ahirerass, seetion in which
the rear _parts_of the left and right sides suyrface plates 21L and 21R are
30 i ncl | FeBePnhatd. 2hhé s OFSHARI N uhie 865PS Bifs SR AL
pre@%terg%aﬁg fdegbarcefromthe center of the main spoke nmenber 21 on one
side in the width direction thereof, and the workspace 28 is forned on the
ot her si 88%2RIthe width direction of the main spoke menber 21, when 35 the

mai n spoke metWesnddni snvirgwed 1brom hheHdnt27 {9023bvided behind

the center member 20 so as to face the atmospheric
pressure chamber 19. The manhole 27 passes through the

15 pressure bulkhead 12 and communicates with a workspace 28
in the main spoke member 21 from the atmospheric pressure
chamber 19, so that an operator can enter and exit the
workspace 28 through the manhole 27.
10021]

20 [First embodiment of bit replacing unit]

A first embodiment of the bit replacing unit will be
described with reference to FIGS. 1 to 10 and 13 to 16.
[0022]

As shown in FIG. 1, the main spoke member 21 is a

25 hollow member with a front surface plate 21F, a rear
surface plate 21B, and left and right side surface plates
21L and 21R. The main spoke member 12 has a substantially
trapezoidal cross-section in which the rear parts of the
left and right sides surface plates 21L and 21R are

30 inclined inward. The bit replacing unit 30 is disposed at
a predetermined distance from the center of the main
spoke member 21 on one side in the width direction
thereof, and the workspace 28 is formed on the other side
in the width direction of the main spoke member 21, when

35 the main spoke member 21 is viewed from the front.



As shown in FIGS. 2 to 4, the bit replacing unit 30 includes a housing 32
connecting a nounting opening 2la formed on the front surface plate 21F and
a duct for soil 5 renpoval 21D penetrating through the rear surface plate
213. A bit containing passage 33, whi communi cates with the duct for soi
removal 21D, penetrates through the hoising 32 along an in-and-out axis OP
parallel to the shield axial center 0 and perpendicular to the front 10
surface of the cutter head 16. On the bit containing passage 33, there are
formed alBP3dont ai ning portion 34 which opens at the front surface of the

mai n spoke negheghddn anCwricRdrixalo val vien&owi ai RkpYapehll @mi35 For med
around the radial axis (an axis of rotation which wll be 15 descri bed

later) ORNEENIRF thdBIT1RDntai APRBEEEAFHOR TP EAd S RIFY- Dt &7 ni ng

portion 3griames kel nek-die yalveceoplaikel nd Memd on KAkt tdrasseactive
force support plug 32E fitted and fixed to the plug containing portion 36.

The Hous¥BECYZRY FdiRREN S DpeR? nghE8FIFepPEc &fdTt 3 TAF SR tRt@omuni cat es

with thesyal veacantaiclidith iR0ld Ok 852 §8d3 § hewwa ks paamudd.c 4tes apering for
repl acenent 37 being formed along_a tangent axis (an _insertion-andrenoval
axi s whi ERewiducthd Hest@ibetemaret) 2eR/ i RESEIEEANSTy MM I hetPR- and- out

axis OP ﬁBﬁstirhg; radiglordp &Xi snORnexbaedestial @y ddhiesradhi afo dikecti on of
the cutter head 16. A door for replacenent 37a is attached to the opening
for repl GBéfe/t B4 LR hge 3B aBeFBCHE IGHERIbIT® ditf cTB3Rbl e. [ 0024]

30 n ¢ hegpresent ahad Bittet NEchA- 28d- ogh 8XEeSHIR icotdfalig) to the
shield axial center 0. The cutter head on which the roller bit 31 is
provi dedPRES2F S Pont EiFFackrpl heEmethe BitteC PEAPHARIPRT ©@EOBf 3¢he front

surface phate Behe dNcindedr-Ofit CHLY e ceeIand ofaid hedokd hgedBetol | er

bit is provided so as to extend and retract - 12 - substantially
per pendi e&laP @ori iR, VBEVE 0C 9807 1P NGh @ Pt st fERE"@fat e of the

cutter hgadunf t@rnatdayaly.athe 1oh! gkibi b MiHLdis-@Sw 1 extend and
retract while being tilted at a predeterm ned angle of, for 5 exanple,

abodt> 459e§gip e l@tise 1O thehtrentheuPidic € BT HE RAURRFEHeRd3 4 n such
cases, eygn whendfeddrandong gxt-eioR ok thenld rmind e pegitkoned

substantially perpendicular to the front surface plate of the cutter head,
the i n- aRAREEEENT% RIF 10FOR hd r B FBr 2bFreacs iyst force support plug

32E fitted and fixed to the plug containing portion 36.
The housing 32 includes an opening for replacement 37

20 which communicates with the valve containing portion 35
and the workspace 28, the opening for replacement 37
being formed along a tangent axis (an insertion-and-
removal axis which will be described later) OE
intersecting with the in-and-out axis OP and the radial

25 axis OR extended along the radial direction of the cutter
head 16. A door for replacement 37a is attached to the
opening for replacement 37 via a hinge so as to be
openable and closable.

[0024]

30 In the present embodiment, the in-and-out axis OP is
parallel to the shield axial center ©. The cutter head on
which the roller bit 31 is provided has a front surface
plate. The outer peripheral side of the front surface
plate may be inclined or curved rearward. Further, the

35 roller bit is provided so as to extend and retract



10 parallel to the shield axial center O but tilted at a predeterm ned
angle relative to the shield axial center 0. [0025] Mor eover, the
opening for replacenent 37 is formed in the direction of the tangent axis
CE perpendicularly 15 intersecting w the in-and-out axis OP and the
radial axis OR The opening for replacenent 37 may be inclined at a
predeterm ned angle relative to the tangent axis O, for exanple, in a

range of 15 forward to 60 rearward, as_long as the roller bit 31 and a

ot i vesTBREE ot B TS AAAEANDE BXeERd] B rt et batSuni ch

wi |l be drecrirked lahefacandiibe ool kee bttt anhd he Nleactiayei FO16¢

support bl oc can be contained in the space oflﬁpﬁﬂg¥in cutter spoke 21.
t

k
[0026] 2BBEcyOind™ it riot HKYOVAPGE 86 PE hPafddS Vet 2 Cont ai ni ng
portion ghise &% iy fuicelsd rot ad epabadt eirhe nedizalglaxicst O odhe rotary

val ve 39 incl ydes cylindrical outer_peripheral plate 39a and an expandi ng
cyl i ider S38FPWI ¢ t?%ﬁé%ot%$gu§ﬁlgﬁéV8uFéTt@@[ﬁﬁ@ﬂﬁuﬁ%ﬁﬁéﬁ%te 39a in

the di angtethéd reattean Hdwed eofrd s nrase sl t achAERbeget-achneMamat h 38.
The attachnent/detachnent path 38 has an elliptical cross-sectjon. whose

| onger dPReddt S OF (e %l Bl $hePtAnd&nPOoRditd BEd FHP HARR B3+ bkt

surface gpepeRd iCAMMANI Al 3broht hstibeabel pAGHAIGH NheFlt B8 34.
Further, the - 13 - attachnent/detachngnt path 38 has, a | arger dianeter
than t hafe8f a6 L1 ERYRU a1 3908 Ofhéhred&ilfiF Rl SUpPort plug 32E

The 1ot apyryahlve 3D ithd At toxi v nckbheeat Laguretidaiachpesnt path 38 by
90 froma use 5 pasition, so that the attachnent/detachnent path 38 can be

communi cR¥8dekEtMiNGs et RgT EORrEA¥E dCeneit SRRk 8¢ ad U] ©-
repl acemgpbapgsi tion along the tangent axis OE. [0027] 10Furthernore, in

the present enbodi nent, %he radial axis OR as the rotation center of the
rotary val ve Mereover, the opening for replacement 37 is formed in

the direction of the tangent axis OE perpendicularly

15 intersecting with the in-and-out axis OP and the radial
axis OR. The opening for replacement 37 may be inclined
at a predetermined angle relative to the tangent axis OE,
for example, in a range of 15° forward to 60° rearward,
as long as the rollexr bit 31 and a reactive force support

20 block 44 can be extended and retracted, which will be
described later, and the roller bit 31 and the reactive
force support block 44 can be contained in the space of
the main cutter spoke 21.

[0026]

25 A c¢ylindrical rotary valve 39 is placed in the valve
containing portion 35 so as to freely rotate about the
radial axis OR. The rotary wvalve 39 includes a
cylindrical outer peripheral plate 3%a and an expanding
cylinder 39b which penetrates through the outer

30 peripheral plate 39%9a in the diameter direction thereocf to
form an attachment/detachment path 38. The
attachment/detachment path 38 has an elliptical cross-
section whose longer diameter is formed along the tangent
axis OE, and has a front surface opening communicated

35 with the bit containing portion 34. Further, the



perpendicularly intersects with the in-and-out axis OP and the tangent axis
CE. However, the radial axis OR may intersect with the shield axial center
0 and the tangent 15 axis OF at about 90 (for exanple, 85 to 95) to rotate
the rotary valve 39. [0028] (Bit case gnd reactive force support bl ock) As
shown in FIG 8, a bit case 41 contalnlng the 20 roller bit 31 and the
reactive force support block 44 are renovably inserted into the

attachnent/detachqu ath 38. The reacglve fqrce support bIoc 44 causes
the housPh§AEBMER S ARG {BSR VR FRg > FeAee| e RS SHTREPT r bithhe rol | er

bit 31 Vtﬁafth%fblat SHSE ﬂémowfrapnpahﬁ aeaetfi el rdaiciers uppecé pl ug 32E
[0029] As shown in FIGS, 7 and 9, fvblt case 41 is

cyl i ndri E¥PPPFih ety ttethave Hh @?W‘?ﬁ’l%ﬁ &r dgsi8edt@tedh it ¥ Rnoval

path 42 bavi B¢ rakRldnidl &8l cBhoss- peehl an 3 Wtﬂﬁtﬁsatlﬁlé@llgh the bit
case 41 along .the in-and-out axis and the roller bit 31 is rotatably

suppct t eBOBY THRE f rghtE i t tiad %EeaehmﬁnFéﬁe&aC QFAR?%Wa An°aRi al

portion 3lacpahiiniflatdsy theck aghal op¥hsngREcA RRIF1Lfetant roy | @hs143 shown
in FIG 4 is detachably provided so as, - 14 - to rotrude at the symetric

posi t i on§2KANGh& R &di P %m?ﬁioﬁoﬁhelPEaﬁlﬁﬁﬁ e (HRRHRE c3¥eS41. [ 0030]
The reacpigve support block 44 includes a block body 5 45 with a large
dianeter which is fitted into the attachnment/detachnent path 38, and a
gui de cyllPAddd 46 with a snal|l dianeter which protrudes froma

reactd vef or cepfi LEREVBEeS UG AR Ofeit heafibOAt mEHE | ag® Ofraldiey bl ock body
45 and is slidably fitted into the soil 10 renoval path 42 of _the bit case

41. The Bﬁéékoﬁo@f‘ﬂ?%nﬁp¥%%l©%|9%nE9Flﬁéthﬂ3§9Q§%WfY%HY?C%?Iy shaped to

have an gkhbRhidaah 11058 - 5€€4+88ctaNgidhSehle HeIRMA - cﬁai ha#¥s hawi ng an
el liptical cross-section along the in-and-out_axis penetrates t hr ough

t he bIOCEHQOGPE4§@¥QPQWK9§E§g%?deZ%QV?ﬁﬁér kbe EadiRdr 2% f%-13%e
reacti ve; heee@anRsMIsSi0d SHiépgeaddhli seheded aalrailgtrwet@ﬂgeﬁt

per L pher al  SUTERSe Aol §68 [ ¥oYoLyE, 39 00 e [ £, 8, sUrfage of the
the rotary wvalve 39.
[0028]
(Bit case and reactive force support block)
As shown in FIG. 8, a bit case 41 containing the
20 zroller bit 21 and the reactive force support block 44 are
removably inserted into the attachment/detachment path 38.
The reactive force support block 44 causes the housing 32
to support excavating reactive force applied from the
roller bit 31 via the bit case 41, from the reactive
25 force support plug 32E.
[0029]
As shown in FIGS. 7 and 9, the bit case 41 is
cylindricallyeshaped to have an elliptical cross-section,
a soll removal path 42 having an elliptical cross-section
30 penetrates through the bit case 41 along the in-and-out
axis OP, and the roller bit 31 is rotatably supported by
the front part of the soil removal path 42 via an axial
portion 3la parallel to the radial axis OR. A pair of cam

rollers 43 shown in FIG. 4 is detachably provided so as



[ 0031] 20Thus, as shown in FIG 13, the attachnent/detachnent path 38 in
the use position parallel to the shield axial center 0 is aligned with the
bit containing portion 34, the bit case 41, the reactive force support

bl ock 44, and the reactive force supp?Qt_plug 32E of the housing 32. 25 The
soil renmpoval path 42, the soil renoval path 47, the soil renoval path 49,
and the duct for soil renoval 21D linearly comrunicate with each other. In

t he repl acenen ition.of FIG 15 in which the rotary valve 39 js turned
by 90" a0t PERE TR A HH% TRTRCEHE BPPGLAS0 ST et T B 5 @48, he
bit caseocRloandhiched=@agidme $Ore€ke Suppoehskl agk 44 are inserted or renoved
for repkﬁégﬁﬁnt bet ween the attachnent/detachnment path 38 comruni cat ed

[

with the ng for replacenment 37 and the workspace 28. 35[0032] - 15 -
Ref erence nunetial rd8ctnvEl suppodenaiesla pai in®fubekt aapdoekgbodgotters

i nt erpos bet ween .t he bit, case 41 protrudi into the bit containing

port i"on %g ﬂﬁ%gfﬁe%aﬁﬂﬁi%&9W?ﬁ%£ VE%% v?ﬁg@gGFfﬁkénﬁﬁa?ﬁethe bl ock body
45. 5 TheteatheestdBcrslndet peseld bel wead kheuriery suriater ofgthe bit
case 41 and. the regg:ive force receiving surface 45a of the bl ock body 45
in an extabiBt PofMAdsi FGTSHer VR Hel bPTOERYECE FrOh R T B t o prot rude

into thefbirteceraiifiing pAItfLfe 3454 0ohi ¥hENErbink GasEF Al Jhecgotters 10
48 are reggéﬁbgy fitted into cott [tingtholes 0 which are fornmed in

r.jns
the dired PIFhé s Joﬁa#ejc‘i‘?biﬁ EﬁEtﬁ a8 e étchnent path 38.

The 100t t eembiraer bkt ROl est 4hoanet redeet Atoughnehs1expandiaig 4y ldnder 39b
in the direction of the radial axis \ ghe 1? cotters 48 transfer the
excavati%%ergﬁé vEY] 044 T of YerPBF £ C31 L SRaRsE i? Ra%e 21 to the

reacti Veei@ﬁ?@i&ﬂﬂp@rﬂos@-@é@ﬂﬂonFUéuﬁﬂeé, sbhe exeavall Hhdreactive force is
transferyred, ron1th§ reactive force transm ssion surface 45b_of the

reacti ve'?fBrBE lpFortt A iSEd 4F 29 T HeC 2HCRead Pie TS da' @IFpuRt pl ug 32E
of the h@ussngr32enkdd3ded i MougGOt BhE NP1 BRRNBBIGSM4EN G tthe

extendi ng/retracti.ng nmechani s . As shown in FJGS. 1, 5 and 7, the bit
C epliaci i Pt C35 85 Ao IE RAT v R GTT h< ot RARENESE i ded | n
transmission surface 45b is formed along the outer
peripheral surface of the rotary valve 39 on the rear end
surface of the block body 45.
[0031]

20 Thug, as shown in FIG. 13, the attachment/detachment
path 38 in the use position parallel to the shield axial
center O is aligned with the bit containing portion 34,
the bit case 41, the reactive force support block 44, and
the reactive force support plug 32E of the housing 32.

25 The soil removal path 42, the soil removal path 47, the
goil removal path 49, and the duct for soil removal 21D
linearly communicate with each other. In the replacement
position of FIG. 15 in which the rotary valve 39 is
turned by 90° about the radial axis OR in the arrow

30 direction of FIG. 13, the bit case 41 and the reactive
force support block 44 are inserted or removed for
replacement between the attachment/detachment path 38
communicated with the opening for replacement 37 and the
workspace 28.

35 [0032]



the housing 32 to turn the rotary valve 39 between the use position and the
repl acenent position; and a bit extending/retracting nmechani sm55 provi ded
on the rotary valve 39 to extend and retract the bit case 41 between an 30
excavation position and a retraction ppsition in the attachment/detachment
path 38. [0034] The valve rotating nmechani sm 51 includes: an arc-1like
internal gear rack 52 attached to the inner surface of 35 the outer

peri pheral plate 39a of the rqtary valve 39 - 16 - within a predeterm ned
Pange: & pi ni GRESEREEaPHBRF *dudforiod 1 t he FBA5FAg 3B 4Fah Siffor ti ng
menber aggdendagrd cdddedtdeintéeposbdgpatweaek thd Wind cad@lye rotating
handl e 54 for rotating the pinjon 53 via.,a 5 driving nech%Qisnlmﬁth a

wr appi ngPEBREEEHT Q& driffo SRt ofCRE BB RIaR® YL ISP ok R [B85] The bi't
ext endi ngbpeknaet ifg-JBCchare SR istglfsdes a3deopatheol1GR Nbder $543
protrudlng in the zgnnetrlc 10 positiqgn of the bit case 41; guide holes 56
for méd i RRENCOMEFH g 1S R F PP AP RECORPENEER (HhE &t et 25Fi Rfler 39D

of the reharypivalosese3% t gy €iee t Reabases ebricke remirldersudBaca pair of
cam axes 57 for extensiagn/retraction which is supported on the outer 15

surface #P2tRE ENFakdidf (PTnde? 39p2BoSESAVE LR RPT It R WhBEE an axis

parall el the bhe ida=RNA:rOULs axbPe§Psa8Ndshas gaBraneRy ety ahorped on the
outer peripheral surfaces thereof, the cam grooves 57a bei ng engaged with

the | eadPRGCEARITGE RHE 1M 301 For §1A3thgndLhi C35F it endifify/TUTHES i ng

handles 28 hek rehkidid el exd@ndhng/ Eettast ingGammaxaso bds Vi@ worm gears
58a, driving shafts 58b,_ and driving nechani sns w th w appi ng connectors

58c. [ 008BECESPRE HATMSA ohdli g r&i FREFLAYG Recihdif SR mdapeter

of the attachment/detachment path 38. The cotter

inserting holes 40 penetrate through the expanding

cylinder 39b in the direction of the radial axis OR. The
15 cotters 48 transfer the excavating reactive force of the

rollexy bit 31 from the bit case 41 to the reactive force

support block 44. Further, the excavating reactive force

is transferred from the reactive force transmission

gurface 45b of the reactive force support block 44 to the
20 reactive force support plug 32E of the housing 32.

[0033]

(Valve rotating mechanism and bit extending/retracting

mechanism)

As shown in FIGS. 1, 5, and 7, the bit replacing unit

25 30 includes: a valve rotating mechanism 51 provided in

the housing 32 to turn the rotary valve 39 between the

use position and the replacement position; and a bit

extending/retracting mechanism 55 provided on the rotary

valve 39 to extend and retract the bit case 41 between an
30 excavation position and a retraction position in the

attachment/detachment path 38.

[0034]

The valve rotating mechanism 51 inciudes: an arc-like
internal gear rack 52 attached to the inner surface of

35 the outer peripheral plate 3%9a of the rotary valve 38



conposed of a linear drive device such as a feed screw nmechanism a
hydraul ic cylinder, or an electric jack. [0037] (Seal structure) 30As shown
in FIGS. 4 and 10, in the bit replacing unit 30, a plurality of sealing
materials stop water to prevent water.,|eakage into the workspace 28. [0038]
Specifically, a first sealing nateria} 61 is provided 35 on the outer

peri phery of the front end of the bit case - 17 - 41. The first sealing
material 61 stops water at a gap between the inner. surface of the bit

cont ai ni YigtBoRt PoR CEAFE TN $ USFRAGE 322 aRARE Gdt &PHddheral surface of

the bit §§%goﬂ'35eidn e VAL 4 Dilg P93I ¥iana 8liPP3dting mwsOndasgal i ng
materi al s A and 62B and third sealing materials 63A and 63B are provided

on the refgpgefamisBEherneml S8afFi hgChateri AY RABNE 62B are

provi ded-gRatheq Maela1d rednd &F enbiat i syr taeepahitde sH wad vg contai ning
portion 35 so as to_surround the opening surface and the rear opening
surf e SF1VABIY BEFEEHRIH Yy PoVERBRIBE £OPEEATCF 93 HRRPEBet ween

the innegechreuafier entd al syrdaeer of the valve containing portion 35 and
the outer peripheral plate 39a of the 15 rotary valve 39. The third sealing

materi al $083Aland 63B are provi ded over the peripheries around two end

surfaces of tfige oyt ereREERHBRGLI-HAle 302 Mchhei EAL 8BY inalv 3O to seal
the sliding gap between the outeréferlpheral pl ate 39a of the rotary val ve

39 and tHee| RAdr 2F Gk et i &P BHPEANEIHE tfe BN VYTEUHEEI fi ng portion

35. 1lurtheL; taensevi He G cfse Mi?uﬁhﬁdéeﬁbil% Rt efddhe $4ih SaAt t ached
over the outer peripheral surface of the block body 45 in the reactive

force suppbrRdpngdRelsrass Guh dhrgaplpet RBek iENEXEERIIRE FHFE_I—Lppor t

bl ock 25344 grdihie :ddashnpnifdes achpeghipat Rhd8pAdd fdh seal bag materi al
65 is attached over the outer periphery of the front end of the guide

cyl i nderr28legssédli & ¢ herhveed™t AEe§uPde O i nder 46 in the reactive
force suppeehshbagkA4-a0d dhevisobh | 8MBVBboRakd 42 3 QO40d - Thus,

when the bit case 41 is |ocated at an excavation position, nuddy water and
pebBSes SHERagesREl ILhe STRadingi eNl APECEh3EP 56 ADWT nte e ks gap bet ween

the rotaryr¥akvenddtand the ¥ ahyLat0at atBi BEePAH-I01-Fut axis OP
and has cam grooves 57a formed on the outer peripheral
surfaces thereof, the cam grooves 57a being engaged with
the leading ends of the cam rollers 43; and bit

20 extending/retracting handles 58 for rotating the
extending/retracting cam axes 57 via worm gearg 58a,
driving shafts 58b, and driving mechanisms with wrapping
connectors 58c.

[0036]

25 The bit extending/retracting mechanism 55 may be
composed of a linear drive device such as a feed screw
mechanism, a hydraulic cylinder, or an electric jack.
f0037]

{Seal structure)

30 As shown in FIGS. 4 and 10, in the bit replacing unit
30, a plurality of sealing materials stop water to
prevent water leakage into the workspace 28.

[0038]
Specifically, a first sealing material 61 is provided

35 on the outer periphery of the front end of the bit case



35 are prevented by the first sealing material 61 from - 18 - flowng into
the bit containing portion 34. Mireover, the second sealing materials 62A
and 62B and the third sealing materials 63A and 63B prevent water |eakage
into the workspace 28. 5[0041] _I?7the retraction position of the bit
case 41, the first sealing material 61 seals a gap between the inner
surface of the attachnent/detachnent path 38 and the bit case 41. The

second sealin% materials 62A and 62B ang the 10 third sealing naterials 63A
and 63B prevehfewdi&rl Saeigdd Mt e he §apl bEERRENANEY Sty 977 ve 39 and

the val veegQRledi HiHY RHd+ OfuBBatat 8ft BReWBKS pase: a2 iy esonhesnt he rotary
valve 39 is turned by 90 fromthe use positiqn to the ment

epl ac
posi ti on34t RE $ECoMPEEANT ey 137 Fat BRI GPESE2 RSP ,lt§ﬂ¥{?§%d°§ealing

mat eri al $1@3A1aNEH3E 4 1 hen fouréPogeating melariiadn 64, and the fifth
sealing material 65 prevent water |eakage 1nto the workspace 28 [0042]
20(Réb|aé89§ﬁﬂ of roller bit) The procedure for replacing the roller

bit 31 in thegabexg ceafiigdl afdtr-mild den desgrsbedanhO@43lra 1) Wen
the abraded roller bit 31 is replaced _at an 25 excavation position where
the bit E§3éinf Mat&intatheth n22HebBPt 2EENPHAVIF DA i ‘e UCTRRE cutter

head 16 {g1%opRed athed J¥RHR aidd sy PRStEEFQA] sOReRARIS &I efrd he
wor kspace 28 in the main spoke nmenber 21 frgm_the nanhole 27 to replace the

rol | er bPtoyidegp[upd4ie inner ¢ipeypferRBtigilr I @AT 5 Y8 s renoved

fromd heygotiel-dmiserdiny Horesod035t Be Bist cextRnettd ethacspagihgndl e 58
is operated to rotate the extending/retracting camaxis 57, so that the bit
case 41 PYrfacead¥y Fhemear opening surface of the valve

containing portion 35 to seal a sliding gap between the
inner circumferential surface of the valve containing
portion 35 and the outer peripheral plate 3%a of the

15 rotary valve 39. The third sealing materials 63A and 63B
are provided over the peripheries around two end surfaces
of the outer peripheral plate 39%9a of the rotary valve 39
to seal the sliding gap between the outer peripheral
plate 32%2a of the rotary valve 392 and the inner

20 circumferential surface of the valve containing portion
35. Further, as shown in FIG. 9, a fourth sealing
material 64 is attached over the outer peripheral surface
of the block body 45 in the reactive force support block
44 to seal a gap between the reactive force support block

25 44 and the attachment/detachment path 38. A fifth sealing
material 65 is attached over the outer periphery of the
front end of the guide cylinder 46 to seal a gap between
the guide cylinder 46 in the reactive force support block
44 and the soil removal path 42.

30 [0040]

Thus, when the bit case 41 is located at an
excavation position, muddy water and pebbles with a small
diameter, which are about to flow into the gap between
the rotary valve 39 and the valve containing portion 35,

35 are prevented by the first sealing material 61 from



- 19 - the excavation position to the retraction position of the
attachnent/det achnent path 38 via the camrollers 43. [0045] 3) The val ve
rotating handle 54 is operated to turn 5 the rotary valve 39 by 900 from
the use position to the replacenent_popgition, thereby causing the rear
openi ng of the attachnent/detachnent path 38 to face the opening for

repl acenment 37. [0046] 104) The door for replacenent 37a i s opened, and an
operating_togl sych as.a j.ack is used.to draw.out _the reactive faqrce
SUppor t BFBERTHA Y AT ECI SRR ST ILRE PRAGEAD ad's MRTFPSGhd e

at t achmegttdatiagkmainhgatdt S88idDs t bpawWanspaee add ke tiel yapeni ng f or

| t . 37. Next, ;15 the bit 41 i tracted to th '
i o, NECEAREOMPHE 4y A o™ PERVERE. BEL “Uad A E Sehd f Efoved 1 1om

the gui denholeskepacenddhen the bit case 41 is drawn out fromthe
attachnent/detachnment path 38 to the workspace 28 through the opening for
replébenéﬂp4§ . 20[ 0047] 5) The bit case 41 with another roller bit

31 nounted thesepRei setRaertied prisd divn atf achwenitdeaaehaent tpat h 38 from
t he opening for replacenent 37, the caiérollers 43 are attached to the bit

case 41 BhESHUSKED R FATRF &L | hheFe’t BetofoPh&AMesth Id&SEhnent path
38, and gherga® bd |81 A ademdnt f @6t bohaehlie patida el e andt engaged

with the can1groove 57a of the Iendin_/retiacti g_cam axes 57. Further,
the reacfRVE &rceTEGpE&Ctorﬁé’tﬁ? 9 S9reTed Fré?r(q‘t I‘?@%\Aé ﬁ‘aﬂ,‘i D30 into
t he 1af t aghaeat seetidelymenit Peidl S8 yhaahhesopepirRgent water leakage
from the gap between the rotary valve 39 and the valve
containing portion 235 into the workspace 28. Even when
the rotary valve 39 is turned by 90° from the use
position to the replacement position, the second sealing
15 materials 62A and 62B, the third sealing materials 63A
and 63B, the fourth sealing material 64, and the fifth
sealing material 65 prevent water leakage into the
workspace 28.
[0042]
20 (Replacement of roller bit)
The procedure for replacing the roller bit 31 in the
above configuration will be described.
[0043]
1) When the abraded roller bit 31 is replaced at an
25 excavation position where the bit case 41 is contained in
the bit containing portion 34, the cutter head 16 is
stopped at a predetermined position, operators enter the
workspace 28 in the main spoke member 21 from the manhole
27 to replace the roller bit 31.
30 {00441
2) After the pair of cotters 48 is removed from the
cotter inserting holes 40, the bit extending/retracting
handle 58 is operated to rotate the extending/retracting

cam axisg 57, so that the bit case 41 is retracted from



for replacenent 37. [0048] 6) After the door for replacenent 37a is
cl osed, the valve rotating handle 54 is operated to turn the rotary 35
valve 39 by 90 fromthe replacenent position to the use - 20 - position to
align the front opening of the attaghf%n;/detachnent path 38 with the bit
containing portion 34. [0049] 57) The bit extending/retracting handle 58 is
operated to rotate the extending/retracting camaxes 57, the bit case 41 is
nmoved fromthe retraction posjtion of. the attachnment/detachmen ath 38 in

the di r eERPORXGAVEARd AThRARE OGS BREVvISEFREEERM PR LU P LIRS to

pr ot r udea 4 akbhenthadbidc @i pi ty porviant84, cand retiaps-=At43 he excavation
position. Further, the cotters 48 are inserted fromthe cotter inserting
hol es 40[8A&5Fitted between the rear surface of the bit case 41 and the

reactive force regei ¥hngesubtase mbpanidlide4 enstbyerboeaetsuppent bl ock 15
44 to fix the bit case 412H£OOSQ% ﬁﬁﬁording to the first enbodinent, the
bit &asethe EBREEMNIR LS the R (2R hnkhePdERGCHAENPOSHTH O3B | e rotary

val ve 39ré§l€@\éﬁt@n%0p@?sit&cﬁ{,o'[ﬁmgﬁe}i)ﬂt@aﬁb@n@i £ h20 reeit aigdithposti on 34
whi ch opens at the front surface of the main cutter spoke 21, and is fixed
to excavebe @6LRCIISES/AHEEMFNPIED 8F EReIPGCa S AR i FP¥he val ve
containifgp@gaghg&t3§7Ls closed by the bit case 41, is not exposed to the

front surface_of the main cutter spoke
[0046]

10 4) The door for replacement 37a is opened, and an
operating tool such as a jack is used to draw out the
reactive force support block 44 in the direction of the
tangent axis OE from the attachment/detachment path 38 to
the workspace 28 via the opening for replacement 37. Next,

15 the bit case 41 is retracted to the rear opening side,
the cam rollers 43 are detached from the bit case 41 and
removed from the guide holes 56, and then the bit case 41
is drawn out from the attachment/detachment path 38 to
the woxrkspace 28 through the opening for replacement 37.

20 [6047]

5) The bit case 41 with another roller bit 31 mounted
thereon is inserted into the attachment/detachment path
38 from the opening for replacement 37, the cam rollers
43 are attached to the bit case 41 and pushed into the

25 inner side of the attachment/detachment path 38, and the
cam rollers 43 are fitted into the guide holes 56 and
engaged with the cam grooves 57a of the
extending/retracting cam axes 57. Further, the reactive
force support block 44 is fitted from the workspace 28

30 into the attachment/detachment path 38 wvia the opening
for replacement 37.

[0048]

6} After the door for replacement 37a is closed, the

valve rotating handle 54 is operated to turn the rotary

35 wvalve 39 by 90° from the replacement position to the use



25 21, and is not directly subjected to the nmuddy water pressure of an
excavated portion. [0051] The first sealing material 61 surrounding

t he bit

front opening of the valve containin

case 41 and the second sealing material 62A surrounding 30 t

he

gortion 35 favorably stop water at

the sliding gaps. Thus, nuddy water pressure is not directly applied to the
sliding gap of the rotary valve 39 and fragnents do not flowinto the

ap. ‘This enahl.es the sliding gap.between . the 35 rotary val ve 39
83?%5188nF& iy ﬁxﬁhﬁ<#¥%ﬁ¢t%8%§1n9 g% theavorably seal ed, thereby
i ncr easi Agtseamcng /Pleepitinas: feticessthethotaey bial weordd iesimde snoot hly
[0052L The excavating reactive force transferred fromthe 5 bit

sliding
and t he

r ot at ed.
case 41

Porthe

rédr surface of the attachment/detachnent path 38 via the

cotters 48pg8m be supported by the reactive force support plug 32E of the

housi ng
excawvat i

32 vig th tive far t_block 44  Thus, a |
ng 160kiT boF CEXBEPAEE S NRE TOId dr 05 PE31S aRopaTed

ef fecti vebyrsupper te@ LA ing/refhectengt cuk beveee ssuppid wiock 44 is

r enoved
r enoved

fromthe attachnent/det achnent path 38 and the bi ase 41
FR8 fho L5t FRRTbT Mot AERNERE T BAERCBEPOSG HiSN 1t i

s then

roller bit

31 can bgteashhkntoBledcRhndd05dth 38 HAi khexaavaleddiy dhecholigr bit 31
can be snoothly di scharged fromthe soig%renoval pat h g%)to t he duct

soi | rendRaroBpxitsd e it IThens? @I TP

RT37%4nd% RS

49, 190 thator eeks ramd el Bsi kanpbet iarosabl ynar yshed 005N

15

20

25

30

35

excavation position. Further, the cotters 48 are inserted
from the cotter inserting holes 40 and fitted between the
rear surface of the bit case 41 and the reactive force
receiving surface 45a of the reactive force support block
44 to fix the bit case 41.

[0050]

According to the first embodiment, the bit case 41
contained in the attachment/detachment path 38 of the
rotary valve 39 is moved so as to protrude into the bit
containing portion 34 which opens at the front surface of
the main cutter spoke 21, and is fixed to excavate soil.
Thus, the sliding gap of the rotary valve 39 in the wvalve
containing portion 35 is closed by the bit case 41, is
not exposed to the front surface of the main cutter spoke
21, and is not directly subjected to the muddy water
pressure of an excavated portion.

[0051]

The first sealing material 61 surrounding the bit
case 41 and the second sealing material 62A surrounding
the front opening of the valve containing portion 35
favorably stop water at the sliding gaps. Thus, muddy
water pressure is not directly applied to the sliding gap
of the rotary valve 39 and fragments do not flow into the
sliding gap. This enables the sliding gap between the

rotary valve 39 and the valve containing portion 35 to be

f or

T &oval path



[ Modi fi ed exanple of first enbodinent] FIG 17 shows that the rotary val ve
39 is turned by 25 90 in an opposite direction to the turning direction of
the rotary valve 39 in the first exanple. Only the bit case 41 can be first
removed. The camrollers 43 obstruct e _replacenment of the bit case 41.
However, this problemcan be solved by detaching the camrollers 43 after
the 30 extending/retracting cam axes 57 of the bit extending/retracting
mechani sm 55 a%ﬁ det ached. is podified exan%!e the reactjve force

| t ,
Support  BRSCEARA VAP 1 X TOPY herr BEaPy MoaR A L6 PEIRETELEE | ve

support hkaek ,44mNd-dihery¥ ofRIve Vab veanddbeasmbe tnityegratated 35[ 0056] - 22
- According to the nodified exanple of the first enbodinent, in
additi ontP85Ehe effects of the first embodinent, the roller bit 31 can be

further easilynhéepkasedtonky rewstarmyingrdderbihseasecdl From0@3d [ Second
Enbodi ment] A second enbaodinent of the bit Lgﬁ%gcing unit will be described
with 5 efBLENEESED H & 93 172D, SHhEEENBT ers as those in the first
enbodi megt +ak@mard CRitetbiYerd® piensasevial ehencegHemy als, candoban

expl anation thereof is onitted.,%OOEB% Bit replaciqgﬁgnits 7 re di sposed
on | eft BHAPPEGRE QYidd DT ernei e cliPfer SHEROYSLP FE R r@"\?al ve 75 15

cont ai nedohBiagheysivigy Hhé Sréateied abeut aupprgentbldds 44 ot arusxi s) OF
to replace_a roller bit 31 from above_or be|OwL,[005%J As shomT in FIG 18,
for shif?iﬁ@rﬂﬁegﬁﬁﬁﬂﬁﬁﬁ%ﬁlreaCtlve force applied to the rolier

10 bit 31 can be effectively supported.
[0053]

The reactive force support block 44 is removed from
the attachment/detachment path 38 and the bit case 41 is
then removed from the attachment/detachment path 38, so

15 that the roller bit 31 can be easily replaced.

[0054]
Soil excavated by the roller bit 31 can be smoothly

discharged from the soil removal path 42 to the duct for
soil removal 21D via the soil removal path 47 and the
20 soil removal path 49, so that rocks and pebbles can be
favorably crushed.
[0055]
[Modified example of first embodiment]
FIG. 17 shows that the rotary wvalve 39 1s turned by
25 90° in an opposite direction to the turning direction of
the rotary valve 39 in the first example. Only the bit
case 41 can be first removed. The cam rollers 43 obstruct
the replacement of the bit case 41. However, this problem
can be solved by detaching the cam rollers 43 after the
30 extending/retracting cam axes 57 of the bit
extending/retracting mechanism 55 are detached. In this
modified example, the reactive force support block 44 can
be fixed to the rotary valve 39 or the reactive support
block 44 and the rotary valve 39 can be integrated.

35 [005¢6]



20 position and keeping a workspace 28 inside the main cutter spoke 21, the
bit replacing units 70 are disposed at interval L in the direction of a
radi al axis (insertion-and-renoval axis) OR and at interval Win the
direction of the tangent axis OE, and.when the main 25 cutter spoke 21 is
viewed fromthe front, the roller bits™31 on the left and right are
displaced in the radial direction in a zigzag pattern. [0060] As shown in
FIGS. 20 and 21, a_bit containing portjon 30 f4 and val,ve cont ai ni ng
portion 35 arRCFBFHERY R F%%s 1?4(?%?%@ Fro ttgﬁrgégétof t he housing

71, on achbbdeaRid ,NiNY pd e Bcn peset hat efigeldiisough tre fioust ng 71. A
reactive force support portion 72 is_fornmed inte%y 1y with the housing 71
on the re#Pcdireide dilfe W1i%e DhFval352BokEaith r@’eﬁ%reca} B5. A soil

removal paphzt2d orf1f B rem@BingophéhBiaxicalsecanter portion of the
reactive force support potion 72. A reactive force receiving portion 76 is
intedral [§OP3dned on the rear surface side of an attachnent/detachment path

38 of thegkebaby MMIE et 5 prevent a reactive force support block 44
from bei ng renoved. A comruni cating saqil renoval gath 77 i.s formed on the

axi al center PoFEFBRIoEMPRELIERE: iQfe TH? o1 T cEBPVRRGBoFRLEn Wi L Bfus, an

excavat i §gseeadlddy eriftt e eppihed to Fhesrohlger pio 311¢an Pgeentirel y
supported bé 10 the rotary valve 75 via the hit case 41, the reactive force
R

3
support BEBERTE4 2Safd A% FRakh® vELF BF cEMPEEEMFTTy ST tiTH FB-SRbPEover ,

t he 1gxcaygLi Bgmee @t {os ceukaRa D8, SHAROKIE @y e st erdd£f rom t he
rotary valve 75 via the reactive force support portion 72. 15[0061] An

openi ng ¥6r°F1é'§It§€"enent 76 havi ng an openi ng/ cl osing door 76a is formed on
one siderppskhe direction of the radial axis OR (on the outer peripheral

surface) [or on the other side (on the surface on the_2Q shield axial
center 0 sidefitoFePhaChBAsRG tF1.7q cop2]315Posad SRowRtiFn 2BEGT L t he bit
repl aci ng;i gaist of0 o M udasa@r ¥al ¥goket atli ngnieehaitsmpdDierotati ng the
rotary valve 75 about the tangent axis CE and a_bit 25 extending/retracting
mecHa&ni sfPBEaLsede e mdi P Shad r 6t r A8t FRGAERE AAAUEr BitedePhet dEeR an

excavati ppopasht .8 ANDEA tEtFras1hes Rogbliies Hike Malfweo odvdir-8dofeCchani sm
51 and the_bit extendi ng/retracting nechani sm 54 having the sanme structures

as t hoseP®h%¥he first
[0G52]

As shown in FIG. 18, for shifting the excavation
20 position and keeping a workspace 28 inside the main
cutter spoke 21, the bit replacing units 70 are disposed
at interval L in the direction of a radial axis
(insertion-and-removal axis) OR and at interval W in the
direction of the tangent axis OE, and when the main
25 cutter spoke 21 is wviewed from the front, the roller bits
31 on the left and right are displaced in the radial
direction in a zigzag pattern.
[0060]
As shown in FIGS. 20 and 21, a bit containing portion
30 34 and a valve containing portion 35 are formed, in this
order from the front surface of the housing 71, on a bit
containing path 33 penetrating through the housing 71. A
reactive force support portion 72 is formed integrally
with the housing 71 on the rear surface side of the wvalve

35 containing portion 35. A soil removal path 73 is formed



30 enbodi ment. [0063] In the above configuration, as shown in FIGS.
21A to 21C, the bit extending/retracting nmechanism54 retracts the rotary
valve 75 fromthe bit containing portion 34 in 35 the excavation position
into the attachnent/detachnent - 24 ,s;path 38 in the retraction position.
The val ve rotating nechanism 51 rotates the rotary valve 75 by 900 about
the tangent axis OE, thereby causing the front surface of the
attachnent/ ?’ﬁ chmeqT ath 38 totface % E peni n for t5 Iaceman%
Thus, as®Pnttffe FRod s iSd EapP et b2t R PFSf‘fe@ B P base 41
can be rponuet cmat fmometahﬁ:mmrﬂcng:é o:rea:eb{rangnpnn:t'i&m r7t6o itshe wor kspace
28. [006413 Accor. to tcﬂg ond enbodi mg é’[}'e effects 10 as the
& Eﬁe

first enbBGFFERt eYn %I EXAhpFer édt Further,

mul ti pl eabtacmwmdmg:aurhm@nﬂOpa@ﬂm be difspbeedcamrtyherainie TEHtter spoke
21, which is preferabl I ar excayv 25 - Cains

[ aitm TEERVEPE FopRe T 27 Or S SRE Gk EalaBeRg HncHi o 23 T%hi ch 1 he
excavat i pgmoaeldi.neai aemmbes,ca iy faont pamfbvéilt baraof77 d scutdemedead
rotatably supported_about an excavati nfg chi ne axi al oficent er, aroller bit

for crushfng o&@a&nd:eﬁétb%’féorYﬁ%an SHEEAE NG di¥ptsed on a front
surface ﬁécteliermlgt tyrtiend, 7@nd Ehwo) kepasecanavingh rebe tabreadetk-dol | er bit

can be rSBL?%% ’t%P%he roller bit 31 can be entirely supported by
10 the rotary valve 75 via the bit case 41, the reactive
force support block 44, and the reactive force receiving
portion 76. Moreover, the excavating reactive force can
be supported by the housing 71 from the rotary valve 75
via the reactive force support portion 72.
i5 [0061]

An opening for replacement 76 having an
opening/closing door 76a is formed on one side in the
direction of the radial axis OR (on the outexr peripheral
gsurface) [or on the other side (on the surface on the

20 shield axial center O side)] of the housing 71.
[0062]

Ag shown in FIG. 19, the bit replacing unit 70
includes a valve rotating mechanism 51 for rotating the
rotary valve 75 about the tangent axis OE and a bit

25 extending/retracting mechanism 54 for extending and
retracting the roller bit 31 between an excavation
position and a retraction position, the valve rotating
mechanism 51 and the bit extending/retracting mechanism
54 having the same structures as those in the first

30 embodiment.

[0063]

In the above configuration, as shown in FIGS. 21A to
21C, the bit extending/retracting mechanism 54 retracts
the rotary wvalve 75 from the bit containing portion 34 in

35 the excavation position into the attachment/detachment



10 wor kspace being forned inside the cutter head, wherein a housing is

di sposed in a front part of the cutter head, a bit containing path
is formed in the housing along an in-and-out axis along which the roller
bit is extended 15 and retracted, a_bif containing portion which opens at
the front surface of the cutter head and a val ve containing portion which
is formed behind the bit containing portion are provided on the bit
containin ath, ,20an openi ng for repl acenent forged in a direction of
an i nserPQB TN F’e%&\?alr%ﬁg CHeR %‘E@ﬂgfgpm ntﬁeaﬁafew toﬁawt&neﬁ ive to the
i N- and- oMécB%hs sion stthe-dieitsd Nk hd heoopeni wglier 7r5emiyacs&rrerstbmmm¢ cating
wth the val ve contalnlng ortlon and t he rkspace, otar val ve is

or ovi dedSFRIFRS ¢Hive eoniHHASRY por tFoRg FRE FECRLy hathot at abl o
about a a@tabﬁmanltsd%mﬁmzmlﬁ;aftn@ez@eﬂdl cabar tih@ Hp%nlm@nm@ut axi s and
t he insertign-and-rennval Xi an att achnent pat} nnunlcatlng
Wi t h 2 het 8BLBFETES T dihi n&%ft i%h % "f ? n‘Pe 3r 1eHe SFBIERY PAI Vd1€ a bit

case confaiBtngmbbaimeider dnd bﬁtr@ém&ablLYClaﬁS@ret e@midite® the: from
attachnment / det achnment p th, t he_rot ar% E%Ive is turned at a
d

pr edet er Mifie@PERGFS £6 T AR 2 ISRt alintRE ScHiTETtSH5t%H 4% comuni cat e
35 with thesepening for replacenent, so that the bit case is - 26 -

According to the second embodiment, the same effects
10 as the first embodiment and the modified example can be
produced. Further, multiple bit replacing units 70 can be
disposed on the main cutter spoke 21, which is preferable

to a large excavating machine.



novabl e between the attachnent/detachnment path and the workspace, a
bit extendi ng/retracting nechani smfor extending and retracting the bit
case between the 5 attachnent/detachnent path and the bit containing
portion is provided on the rotary valye, _ a first sealing material is
provided for sealing at a gap between the bit case and the val ve contai ni ng
portion, and 10a second sealing material is provided for sealing at a gap
bet ween a peri phery of an opening oélgpﬁsattachnent/detachnent path and an
i nner surface of the valve containihg portion on an outer peripheral
surface ¢Cithen ngtary val ve. 15[ C ai m 2] The bit replacing unit for an

excavati ng I he accordi.ng to.clai 0, . tive force
support b|ogﬁgr%l§r6$P§%§lS% n?%éﬁkgtrIéggfégggt%PgtWecbgggdaéglin t he
at t achnmewhi diat adlementc 2 ipiatdy wdchheer bhalypdeal,ven teherewactpaet f or ce

suppqrt ock transferring.an excavatli r lve force of the roller bit
to t%’(ra hgthﬁ&f’aﬁd cz‘iltctoet el}e?&(;rg F%%‘%Eg r%ﬁg’ toﬁzzeé{;cacabvoaqfi n%nreact I ve force
i s renovakbyvhittingd raethieen dheabi tenhse, apd xlid 35 rigaciowe force support

bl ock in_the, val ve containin ortion dai,m_3] ... The bii_replacing
it f o CEHCBYE, GRY FHChHEEBEEDT OFRG FBLGEH WE G050 heFRFRS301 he bit
cont ai ni ag pafkopeneturaiass tdif otigh theteut headheaohd a workspace in

which the abraded roller bit can be replaced, the

10 workspace being formed inside the cutter head, wherein

a housing is disposed in a front part of the cutter
head,

a bit containing path is formed in the housing along
an in-and-out axis along which the roller bit is extended

15 and retracted,

a bit containing portion which opens at the front
surface of the cutter head and a valve containing portion
which is formed behind the bit containing portion are
provided on the bit containing path,

20 an opening for replacement is formed in a direction
of an insertion-and-removal axis at a predetermined angle
with relative to the in-and-out axis in the housing, the
opening for replacement communicating with the valve
containing portion and the workspace,

25 a rotary valve is provided in the valve containing
portion, the rotary valve being rotatable about a rotary
axis substantially perpendicular tco the in-and-out axis
and the insertion-and-removal axis,

an attachment/detachment path communicating with the

30 bit containing portion is formed in the rotary valve,

a bit case containing the roller bit is removably
inserted into the attachment/detachment path,

the rotary wvalve is turned at a predetermined angle
to cause the attachment/detachment path to communicate

35 with the opening for replacement, so that the bit case is



t he attachnment/detachnent path penetrates through the rotary val ve,

the reactive force support block is renpbvably 35 inserted into the
attachnment/detachnment path, and - 27 - the reactive force support block is
removably inserted into the workspacesgrom a rear opening of the
attachnent/detachnment path of the rotary valve via the opening for

repl acenent. 5[C ai m 4] The bit replacing unit for an excavating

machi ne i_n [ fir [ al path
cont ai ni ﬁé% %e rgﬁt%eelbl t%%ne&g%}gﬂgg{lﬁ(gﬁéﬁcﬁlee% ?actg‘geél?#leg@ i rection of
t he i n- 1@oahdpeute ,axi s, a second soil renmpoval path communicating with

the first soil LemougloRatcpenetiales.d NLough.1be FBacLive.[arge suppor!

block in the difectron o axi's Sol'l ‘excavated by the
rol |l er bahdcaethedhisgharged it onasbebéiwsensdible renoval path to a rear

surface side Oheils fHdSimdifabL YR LA $8E0R SUnd ATV P8HL10n
is provided on the rotary valve,

a first sealing material is provided for sealing at a
gap between the bit case and the valve containing portion,
and

10 a second sealing material is provided for sealing at
a gap between a periphery of an opening of the
attachment /detachment path and an inner surface of the
valve containing portion on an outer peripheral surface
of the rotary valve.

15 [Claim 2]

The bit replacing unit for an excavating machine
according to c¢laim 1, wherein

a reactive force support block is provided on a rear
surface side of the bit case in the attachment/detachment

20 path of the rotary valve, the reactive force support
block transferring an excavating reactive force of the
roller bit to the housing, and

a cotter for transferring the excavating reactive
force is removably fitted between the bit case and the

25 reactive force support block in the valve containing
portion.

[Claim 3]

The bit replacing unit for an excavating machine
according to claim 1 or 2, wherein

30 the bit containing path penetrates through the cutter
head,

the attachment/detachment path penetrates through the
rotary valve,

the reactive force support block is removably

35 inserted into the attachment/detachment path, and



10

is

the reactive force support block is removably
inserted into the workspace from a rear opening of the
attachment/detachment path of the rotary valve via the
opening for replacement.

[Claim 4]

The bit replacing unit for an excavating machine
according to claim 3, wherein

a first soil removal path containing the roller bit
penetrates through the bit case in a direction of the in-
and-out axis,

a second soil removal path communicating with the
first soll removal path penetrates through the reactive
force support block in the direction of the in-and-out
axis, and

soil excavated by the roller bit can be discharged
from the first soil removal path to a rear surface side

of the cutter head via the second soil removal path.



