Description Title of Invention: BIT REPLACI NG DEVI CE FOR EXCAVATI NG MACHI NE
5 Technical Field [0001] The present invention relates to a bit

repl aci ng device provided on the cutter head of an excavating 10 machi ne,
by which a worn bit during excavatiancan be replaced with a new bit.
Background Art [0002] 15In Patent Literature 1, a rotary support menber is
arranged in the rear part of the front surface plate of a cutter head so as

to rotate about an axial center r the front surface plate.
Further, a nounting hole is forrr:ab%gdf:l tﬁbgftlon of the rotary support
menber 20 facing an opening fornmed on the front surface plate.

repl acene g .y _co ﬁ@zﬁgy n o% ﬂg t he
repIaceneR% p%éb ?sihb ﬁgl%Phe@%gkﬁgggﬁg%ﬁ i |§&$e ?gc gg éﬁ?ﬁ%
opening of the front surface plateMAHINE contained in the nmounting hole 25
of t rotary support menber, the rotary support nenber is turned 90
degrees, so that the opening is closed by the closing surface portion of
t he fronTestimfigaed dfidlhe rotary support nenber. 30 Citation List Patent
L'teratuﬁ6001]
The present invention relates to a bit replacing
device provided on the cutter head of an excavating
10 machine, by which a worn bit during excavation can be

replaced with a new bit.

Background Art
[0002]

15 In Patent Literature 1, a rotary support member is
arranged in the rear part of the front surface plate of a
cutter head so as to rotate about an axial center
vertical to the front surface plate. Further, a mounting
hole is formed in a position of the rotary support member

20 facing an opening formed on the front surface plate. A
replacement bit is slidably contained in the mounting
hole. During the replacement of bits, after the
replacement bit is retracted from the opening of the
front surface plate and is contained in the mounting hole

25 of the rotary support member, the rotary support member
is turned 90 degrees, so that the opening is closed by
the closing surface portion of the front surface of the

rotary support member.

30 Citation List
Patent Literature
[0003]
Patent Literature 1: Japanese Patent No. 3692267
However, according to Patent Literature 1, in a state

35 in which the replacement bit is retracted and held in the



[ 0003] Patent Literature 1: Japanese Patent No. 3692267 However,
according to Patent Literature 1, in a state 35 in which the repl acenent
bit is retracted and held in the -2 mounting hole, the rotary support
menber is turned. Thus, a large rotary drive force is required, so that a
| arge rotation device is disadvantageously required for the rotary support
menber. 5 Sunmary of Invention Technical Problem[0004] The present

inventio : i t e r.obl ‘ | ect t he
pr esent ﬁﬁ@%ﬁfﬁlnq¥2ﬁ¥b%§g%vfﬁggg¥bﬁ%gﬁgéga%Fﬁgeggbfgg: ofagh g@@ﬁ%atipg
machi ne, aby awldieclratteerneddi vor fartar ge deique recr,cesd drhadl asi hgraa openi ng

can be elim d, repl ace I epl b eing retracted
only in gbﬁkﬁggﬁléF$ﬁ%$?oﬁ§ qgggﬁggﬁﬁég%ngégiEfgﬁﬁﬁ§“%&?”fﬁ%%?red_

Sol ut i onrpsaPyolduemd: 008 mber or der to sol ve the above-descri bed probl em
the 20 invention according to a first aspect is a bit replacing device for
an excavating machine, the bit replacing device being provided on a cutter
head whi Ebhmngryl adedirivertthieoir ont part of an excavating nachi ne body to
excavat e rQun he bit replacing device includes: a rear 25
surface F%g%@gﬁggvﬁ’e oﬁﬁthe rear surface side of the front surface plate
of the cubtérlhead to forma workspace for an operator to enter and exit;

an opening i ngo. apdeLLRM WaLEhAl:] 8L 008, &Rl AcerPaL Bl gan be
10 problem. An object of the present invention is to provide
a bit replacing device for an excavating machine, by
which the need for a large drive force for closing an
opening can be eliminated, a replacement bit can be
replaced by being retracted only in a linear direction,

15 and the workability is not impaired.

Solution to Problem
[0005]
In order to solve the above-described problem, the
20 invention according to a first aspect is a bit replacing
device for an excavating machine, the bit replacing
device being provided on a cutter head which is placed in
the front part of an excavating machine body to excavate
the ground, and the bit replacing device includes: a rear
25 surface frame provided on the rear surface gide of the
front surface plate of the cutter head to form a
workspace for an operator to enter and exit; an opening
into and from which at least one replacement bit can be
inserted and removed, the opening being formed on the
30 front surface plate; a bit guide body provided on the
rear surface side of the opening, the bit guide body
having a bit guide hole through which the replacement bit
can be inserted and fixed; a gate plate placed between
the front surface plate and the bit guide body so as to

35 turn about an opening/closing axial center vertical to



inserted and renoved, the opening being formed on the 30 front surface
plate; a bit guide body provided on the rear surface side of the opening,
the bit guide body having a bit guide hole through which the repl acenent
bit can be inserted and fixed; a gate plate placed between the front
surface plate and the bit guide body so as to 35 turn about an
openi ng/ cl osing axial center vertical to -3 the front surface plate, the

gate pla havi p hr h i_ch-the replacenment_bit can be
insertedkgﬁa%¥gﬁgvgﬂ¥ﬁg%§eaQ%%F%’ogg%iﬁé?glggﬁﬁf 5%0?5536%§%% €% of turning
t he gat epplrat & Hhetwgernwial clontiai capilenepesitt icdne S drorbec amakat catli ng t he

opening wi.th the bit qulde ho and a.clos Qsition where the opening is
cl osed. %%goéﬁ%ﬂi%%hgé%gi%ngéggo?a?ﬁén C§4§i§%1 %ﬁﬁﬁﬁxc?gg?%% BEt
repl aci ngudeninge tflor gatexchaati hgtwaehi pe coawiung datel & wonf t gonat i on of

the firs spe wher.ein t at_|least one.repl acenent bit conprises a

pl urafi t%/o%f I%rognp uélclecﬁaetn%n%i ?@e pcr> Vitded gtl%gqﬁgjle gjri'%le@sulo#]e tlﬁ%fgaﬁﬁ circle
cent er edaaldutset Ipe cOpeimmgwice 0si hjeaxpahicentier cdfoddte. gate plate. [ 0007]
15The ini%%%%qn according to a third aspect is the bit replacing device for
an excavating ‘machi ne having the configuration of the second aspect,
wherein the tWber éplhacedent shide-diney provi dedcondaakadical iaxithd ibie: passi ng
t hr ough Egelr%g%EiOEEQ%ig ff t he cutterthead and 20 the.crogafsection of
the wor kSFREE V&G AT To The FRAAFAF*ERI4 TG FEHHE S het Ter R dth in the
ci r cunf erentfiigurditrient i ©h tnet herseaaspectacerhsirda it hare tdat 1éast he
circunferenti al directionbon the front surface side(béooo 25The_ i nvention

accor di n§ o "EPHSHTR Hepett T Pha®bPt or EgrAG Mg Y& =R 67 GRBkcavat i ng
machi ne bavisngridve deghfdtigue@ba bnanflany oane hef dave fdirsdld océhtedeaspects,

shorel 0 ARLE, SRl 19, ey ol 5, oYy dad ety the gale plate and (he
respectiveby7]for cut off at the outer periphery of the gate plate and the
per per ol e0ge-OL B RS R Y 2 B S gt el g eut of
replacing device for an excavating machine having the
configuration of the second aspect, wherein the two
replacement bits are provided on a radial axis line
passing through the rotation axis of the cutter head, and

20 the cross section of the workspace vertical to the radial
axis line has a smaller width in the circumferential
direction on the rear surface side than that in the
circumferential direction on the front surface side.

[0008]

25 The invention according to a fourth aspect is the bit
replacing device for an excavating machine having the
configuration of any one of the first to third aspects,
wherein gate sealing materials are provided between the
gate plate and the front surface plate and between the

30 gate plate and the bit guide body, respectively, for cut
off at the outer periphery of the gate plate and the
peripheral edge of the valve port, and a bit sealing
material for cut off is provided in a gap between the
replacement bit and the bit guide hole.

35 [0009]



35[0009] -4 The invention according to a fifth aspect is the bit replacing
devi ce for an excavating nmachi ne having the configuration of any one of the
first to fourth aspects, wherein the gate opening/closing device includes a
gear 5 rotating nmechani sm having an exjernal gear fornmed on the outer

peri phery of the gate plate in the circunferential direction centered about
t he openi ng/cl osing axial center and a pinion engaged with the external

gear. 10 Advaﬁﬁggﬁg%zdg (ﬁxﬁcéé54{W§ntlon Q%QLgﬁPeSFtlﬁrg{dlgghto t he

i nvention of i rst aspec repfa e from
t he openkm@ﬂarrmgr@m?edeaﬁdrcantaxnedamnn@hmde1Qﬁum&yfmgethehe gate 15

openlng/ I v:ce furns the gate | ate fromthe co nication position
to the c%6§§§ggl %ion, %nda?ﬁe val ve 6§th&F§fIE§1§§P¥ Yrec %Fate is
d|spIacewmenﬂmnruheugﬁmegopenlhgat1bbengp@mwnyamﬂndmu@é@s&dgbyrthe gat e

I h b d h h
"ot R pPObACHPT R G ChS T = SE4r 3 s GASGr T o™ | & 1T hetlot Gt hor w11

in the prior arto i
t he repIam&mmﬂpdnipheNy+bfhthecgategpﬂateodntﬂhftnirqumfbm@ﬁdyamas only
to be pl%eed %ga the g a% on % e rear, su face of the %ront surface

pl ate, s 'that the meldﬁ¥e 558RUTsF2E SPPHEHIT YA eV FRESEan be
reduced an@.bhgnwumkspam@age@ hethﬁdBEye&hbanaﬂjgéAMther during the

repl acenent of bits, since soil pressure or water pressure acts, a jig is
required for pulling out the replacenent bit. However, since the

r epllaTenutvabittages1 80 Bf hptysretr aotedtiiont he |inear direction and is

pul | ed O%%d% t.hout being positioned in other postures by a rotation or side
shift, it 6055|ble to easily install a jig. Moreover, the gate plate
turned to opeAcoordﬁngetthekmp@MvEpﬁﬁomlaﬁedhbefmeem bhedamnta stk f ace

plate an%h%?x%h%é%éméﬁ%qgi90d¥ogrudlng %&t%%%gi§d éﬁ?%”t{ng in high

retracted and contained in the bit guide hole, the gate

15 opening/closing device turns the gate plate from the
communication position to the close position, and the
valve port provided on the gate plate is displaced from
the opening, so that the opening can be closed by the
gate plate. Thus, the opening can be closed with a

20 smaller drive device than in the prior art in which the
rotary support member is turned together with the
replacement bit. With this configuration, the bit guide
body has only to be placed via the gate plate on the rear
surface of the front surface plate, so that the weight

25 and size of the bit replacing device can be reduced and
the workspace can be widely obtained. Further, during the
replacement of bits, since soill pressure or water
pressure acts, a jig is required for pulling out the
replacement bit. However, since the replacement bit is

30 simply retracted in the linear direction and is pulled
out without being positioned in other postures by a
rotation or side shift, it is possible to easily install
a jig. Moreover, the gate plate turned to open or close
the opening is placed between the front surface plate and

35 the bit guide body and is not exposed, resulting in high



- 5 - safety. Since the replacenment bit is pulled out only backward, it is
al so possible to easily design the rear surface frame such that the

wor kspace behind the replacenent bit can be wi dely obtained beforehand.

5[ 0011] According to the invention.of the second aspect, since the
mul tiple replacenent bits can be provided on the sane circle centered about
t he openi ng/cl osing axial center of the gate plate, the invention is

advant ag I Ny f i Furt her,, _si t i.ple
replacengﬁﬁﬁﬁﬁfs g%h e %@%g% @9%§§@%85d53%f ec ?@Qggaégﬁégﬁé%ycan be
achi eved bacd0kRjd Actor déngleo phesiibventricorrasfi hededhignl lspecreart he 15

Cross segt] a LS r t i in the
circunfe%%%??gﬁid?@%g¥?%§égngﬁﬁg Fe%rqgﬁ?ﬁgﬁhE%?%%hq%iggégting machi ne body
si de) i s reweldaamamanbt hatannbehwidiedyumftremdadlbali oeehann. on t he front
surfage %w%ﬁjﬁcutter head side). Thus, it is possible to 20 reduce

frictronal resistance due to the intake or agitation of excavated soil.
Further, the depbhlrdohng he vidrk sipacent sosnaf| eheoserwnndsisges of, t he

wor kspace, .i_n, t i nt | i ion.. n, respon repl acenent
bit can %@Ig¥?gﬁg%dﬁ%#piﬁégr%%?gﬁgg%ggkl%ﬁgf Sgu%ﬁﬁ%:fﬁ%V£§gﬁoP space
behi nd t liéaer epinez errent Lbi ¢exgharbd wbdelty tdist aipred, nandl ohengosakabill ity can

be enhan . 013] c Lng t i nvention, of .the fourth aspect,
t he gateggghe%gé%ﬁa.%ﬁi ?€%a§£%k$éc%ﬁﬁeﬁéyk¥gvgﬁ %g%qv%%t%?gggﬁre mud
wat et 0 f r am ertrerfiagt yhengapobet weBnrt hergasénpleattdreamdi tthio ¥& ont surf ace

pl ate an t t | ate and 1. it i de. body. Further,
the bit gg%ﬂ?ﬁggﬁﬁﬁgfggfgcégﬁe $e§%§§gﬁy ﬁﬁﬁﬁgﬁ%#%gﬁéﬁﬁ%%éﬁ?e mud wat er
fr om ent exicay athraughan hee gaphbetragden the 35 replacenent bit and the bit

gui de hOH%olzj 6 -
According to the invention of the third aspect, the

15 cross section of the workspace is formed such that a
width in the circumferential direction on the rear
surface side (excavating machine body side) is smaller
than that in the circumferential direction on the front
surface side (cutter head side). Thus, it is possible to

20 reduce frictional resistance due to the intake or
agitation of excavated soil. Further, the depth of the
workspace 1s smaller on two sides of the workspace in the
circumferential direction. In response, the replacement
bit can be arranged on the radial axis line, so that the

25 workspace behind the replacement bit can be widely
obtained, and the workability can be enhanced.

[0013]
According to the invention of the fourth aspect, the
gate sealing material can effectively prevent high-

30 pressure mud water from entering the gap between the gate
plate and the front surface plate and the gap between the
gate plate and the bit guide body. Further, the bit
sealing material can effectively prevent high-pressure
mud water from entering through the gap between the

35 replacement bit and the bit guide hole.



[ 0014] According to the invention of the fifth aspect, the gate

openi ng/ cl osi ng devi ce includes the gear rotating nechani sm having the
external gear and the pinion, so 5 that the gate plate can be easily turned
by a manual | y-operated tool or automatgc.tool. Brief Description of

Drawi ngs [0015] 10[FIG 1A] FIG | A is a cross-sectional view show ng a

mai n spoke nmenber in an excavation use state of a bit in a first enbodi nent
of a bit [roeoollﬂci ng device of a shield nachine according to the present

i nvention. [FIG 1B] FIG 1B is a cross-sectional view show ng the 15
mai n spoke neAberridirw repldoenemvenet oeravfstaee foff thhedpeact, [F& 2] FIG

2is afr Vi . rall .shj i ne .FIG 3] FIG
3is a veg%t|eca¢§éclz¥}%2@l\%ﬁé]gﬁ§§aﬁg\%ﬁgﬁ i%ms@o%%%?% Svera Fats:f[ﬁflgl d machi ne.
[FI G 4] neldhardi st apangi ahkyeankangdd dfeaontand evihshpihhgna sai n cutter

spoke El I ] parti all nl d _cross-sectiona Vi ew
sﬁow’ %g[t he%tng%%gc%%grbzaﬁgﬁeégé \%Fe\%ea lflsfg%g{%nee%? ear™ ﬁaélyé] FIG 6
i s a ver oreatatgrdssesecdroaabompewestiawilng a bit replacing unit. [FIG 7A]
FIG 7A is a partial cross-sectional view showi ng a replacenent bit as
viewed fromthe bottom 30[FIG 7B] FIG 7B is a partial cross-sectional
Vi ew Brief Description of Drawings

[0015]

10 [FIG. 1A] FIG. 1A is a cross-sectional view showing a
main spoke member in an excavation use state of a bit in
a first embodiment of a bit replacing device of a shield
machine according to the present invention.

[FIG. 1B] FIG. 1B is a cross-sectional view showing the

15 main spoke member in a replacement retreat state of the
bit.

[FIG. 2] FIG. 2 is a front view showing the overall
shield machine.
[FIG. 3] FIG. 3 1is a vertical cross-sectional view

20 showing the overall shield machine.

[FIG. 4] FIG. 4 is a partially enlarged front view
showing a main cutter spoke.

[FIG. 5] FIG. 5 is a partially enlarged cross-sectional
view showing the main cutter spoke as viewed from the

25 rear.

[FIG. 6] FIG. 6 1is a vertical cross-sectional view
showing a bit replacing unit.

[FIG. 7A] FIG. 7A is a partial cross-sectional view
showing a replacement bit as viewed from the bottom.

30 [FIG. 7B] FIG. 7B is a partial cross-sectional view
showing the replacement bit as viewed from the side.
[FIG. 7C] FIG. 7C is a rear view showing the replacement
bit.

[FIG. 8] FIG. 8 is a cross-sectional view taken along the

35 line A-A of FIG. 6.



showi ng the replacenent bit as viewed fromthe side. [FIG 7C] FIG 7Cis a
rear view showi ng the replacenent bit. [FIG 8] FIG 8 is a
cross-sectional view taken along the 35line AAA of FIG 6. - 7 - [FIG 9]
FIG 9 is a cross-sectional view takenyalong the line B-B of FIG 6. [FIG
10A] FIG 10A is a front view showi ng an outer peripheral bit replacing
unit. 5[FIG 10B] FIG 10B is a vertical center cross-sectional view

Prom Y Wheuisr PEGIPICLR] APLLLERLANGAN s ! Qurdd A1 BLE chh 10 2

front viewof a bit replacing uni ng a second enpodi e Fi¢he bit
repl aci ng ideviR€B odiftlﬁéGshEel d machi ne accordl ng to the present 10

i nventio FI I 1 LS ro s-sect.iqnal view t ken al ong t he
line C Cn[ofﬂ%: &% ]11;1 scﬁr)%p%lgon g % i S%hovijslf% %]Ouge Ref erri ng
to the a@mmrwlrarﬂg ldriav\rag%acuhg tunllltowl ng wi || describe enbodi nents of a

b ¢ 8P 3600, deeccior spshield TRGDIS WIGLS an,cxcpyal g, echi ne
view showing the outer perlpheral bit replacing unit.
[FIG. 11A] FIG. 11A is a front view of a bit replacing
unit showing a second embodiment of the bit replacing
device of the shield machine according to the present
10 invention.

[FIG. 11B] FIG. 11B is a cross-sectional view taken along
the line C-C of FIG. 11A.

Description of Embodiments
15 [0016]
Referring to the accompanying drawings, the following
will describe embodiments of a bit replacing device for a
shield machine which is an excavating machine according

to the present invention.

20
First Embodiment
[0017]
A first embodiment will be described with reference
to FIGS. 1A, 1B to 10A, and 10B.
25 [0018]

As shown in FIG. 3, 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

30 pressure bulkhead 12 via a rotary bearing 13 so as to

rotate about shield axial center O (excavating machine
axial center). A circular cutter head 16 is supported at
the front ends of a plurality of support legs 15
projecting forward from the rotary ring body 14. A cutter

35 drive device 17 for rotationally driving the cutter head



A first enbodinment will be described with reference to FIGS. 1A, 1B to 10A
and 10B. 25[0018] As shown in FIG 3, a pressure bul khead 12 keeping a
face colluviumpressure is provided in the front part of a
cylindrically-shaped shield body (e?c%véting machi ne body) 11, and a rotary
ring body 14 is supported by the 30 pressure bul khead 12 via a rotary
bearing 13 so as to rotate about shield axial center O (excavating machine
axi al cekft e¥§.Pro¥ided| hehdndt shendaesBins kubpeeaédlat theefront ends of

a pluraldtycof gHppertiel,egs 15 RLQRGdNG f.of ;gsﬂ%éfomhgﬁe%@l@a ring body

14. A cutter 35 drive device 17 for rotationa riving the cutter head
16 is prowideed peakaddehefpitassmodany khigut By The, catpérrddive device 17

i ncl udes; @ cﬂff‘@egﬁﬁﬁiéﬁé @ﬁg_vie@@%#a mecrbmlgﬁnﬂ%égf fgLar gnr%ng body

14, a plurality of drive pinions I7b engag ring gear a, and 5
a pl Grald tylerat bEdt PEnracptd otedirdere ( GRE | chydrateéer PE notors) 17c

for rotatiometly fotyi-a9 the @HrV%o@dHi%ll%?édgﬂ?tﬁggthé L& conveyor

for soil renoval 18 is provided on the press d 12 to discharge
soi | exdavat@asby7Phe Curtberheadsesepacionyiaydm fidte 9@l paewokapt at an

at nospheygd Ci@y%%b'i&e&hbhe tHECRIAG: R AGR, 0O d 44y UM PESS§YEEHaERR1O] As
shown in FIG 2, the cutter head 16 includes a plurality of mai'n spoke
menber s A1 bxeepyedtafoRy &hes cuddiey head . harekvaréeapethgenber 20 on

the;ghi edgh dxipbpeeqtehn0atRoRpWedild Yo s A | ;21 Yo SROKS 1 HEMREr s 22

ext ended between the main spoké nenbers 21 in a radial direCtion, and an

i nter nedia®® PPhguBHbEEE28UZSd an outer peripheral ring nenber 24 which
are placgghig an 20 arc direction centered about the shield axial center O
to connect the main spoke nenbers 21 and the auxiliary spoke nmenbers 22.

Soi | inlets 25 &OWbried Bet weenthRechERBer feap 16 2nchoben]a25A
plural ity ofabityrepl Agk R sPdikS rdiide F£€P ACGPGended along a

15 radial axis RL from a center member 20 on the shield
axial center O, a plurality of auxiliary spoke members 22
extended between the main spoke members 21 in a radial
direction, and an intermediate ring member 23 and an
outer peripheral ring member 24 which are placed in an

20 arc direction centered about the shield axial center 0 to
connect the main spoke members 21 and the auxiliary spoke
members 22. Soil inlets 25 are formed between the members
21 to 24.

[0020]

25 A plurality of bit replacing units (bit replacing
devices) 30 of the present invention are arranged on the
front part of the main spoke member 21, and two
replacement bits 31 are provided for each bit replacing
unit 30. Outer peripheral bit replacing units 60 are

30 provided on two sides of the outer peripheral end of the
main spoke member 21 in a circumferential direction.
Further, a plurality of fixed bits 26 are provided on the
respective front and side surfaces of the center member
20 and auxiliary spoke members 22 and the respective side

35 surfaces of the main spoke members 21.



devices) 30 of the present invention are arranged on the front part of the
mai n spoke nenber 21, and two replacenent bits 31 are provided for each bit
replacing unit 30. Quter peripheral bit replacing units 60 are 30 provided
on two sides of the outer peripheral_-enad-of the main spoke nenber 21 in a
circunferential direction. Further, a plurality of fixed bits 26 are

provi ded on the respective front and side surfaces of the center nenber 20
and auxil i @y, spoke menbers 22 and the respective side 35 surfaces of the
mai n spoke nmenbers 21. -9 [0021] As shown in FIG 3, on the rear
surface side éf tHewenterFFenber 20, thenumhol su2face prisleé defl theough

whi ch an %qﬁ epter .a - - nqﬂt]g): 5 rough the

pressure bu ﬁ%ggeﬁgggngbéo%rﬁ%fl%tﬂgs 2v-lé/iht t'he g%%%va?%§§§§gewtggg%that t he

oper at or aarPret@FoandasxFpteromthexpdckwaiie spade kept” apashesat nospheric

pressure cifiidiercn@ peaLsAUE! 8 e 129 1% RLGHh Al 0p.Lhg gar surface
ke nmenber a r

side of the malin spo to forml wor kspace which the
oper at or tduh kemtkvanddspare shcbughathe hemot e 27r ¢ant Apterossdsect i on of

t he rear I ?fforfx r eHE ggcﬁ”ﬁ??&? _alc'% ?%g)r%ét atl){\é dé%(?g?}lgg.r ear surface

side in the circunferentria ion I on" of |on)lcis smal | er
t han t hatox@ssuee f r dtrslueface 15asi derifpcehd e B erentralridedechi on

(directi f i | p;ather rds,. .t he e, fr 29 incl udes
right ang’]]}ée)flfé% ?iéeugg% gcglgFat%gs a%‘saulsrge“c’r?gcfg}ghI b@%&%\ggdzﬁrg%tﬁﬁgmﬂ ght
and left asivierlesioese o2 8 awbpoke theowpeswiacept atmtéfrand suitace pl ate)

21la, incld f t 29 i.ch i ncl ined i fromthe back
edgesI (r;f %@%ﬁgh@%nﬁgﬁ%%ésgzé SEP}/\Igg% Sﬁgjt%gs%f&aﬁ%t%g%r “SUff ace

si de, ancuxfrawe Brafacedpbht €I28c Ilitnkinty tthe dackdedges ohet heari ght and
left incld r a . I face, f : IS bstanti al |
eft Inclnadauriase phates. Ihe faah SHTACS{LA0P; 29 |§:8303Y rally

t rapezoi n cross section such t ear “surface pl at e
29c i s sl [zotWt o hi sscenbildgerathem thee fon cthentlonessstréince due to the

| ntake and S;)jggteé}gégi ﬁggggﬁgég%ﬁﬂi 9! g dedie ey f 08 shhepgth 1s ensured,

rotation). In other words, the rear surface frame 29
includes right and left side surface plates 29a suspended
backward from the right and left side edges of a spoke
front surface plate (front surface plate) 21la, inclined

20 surface plates 29b which are inclined inward from the
back edges of the right and left side surface plates 29a
to the rear surface side, and a rear surface plate 29c
linking the back edges of the right and left inclined
surface plates. The rear surface frame 29 is

25 substantially trapezoidal in cross section such that the
width of the rear surface plate 29c is small. With this
configuration, the frictional resistance due to the
intake and agitation of excavated soil is reduced, the
strength is ensured, and the workspace 28 has a depth

30 which is tapered backward on two sides of a radial axis
line RL (FIGS. 2 and 4) in the circumferential direction.
[0022]

As shown in FIGS. 2, 4, and 5, the bit replacing

units 30 are arranged on the main spoke member 21 at a

35 predetermined pitch along the radial direction. Two



30 which is tapered backward on two sides of a radial axis line RL (FIGS. 2

and 4) in the circunferential direction. [0022] As shown in FIGS
2, 4, and 5, the bit replacing units 30 are arranged on the main spoke
menber 21 at a 35 predetermned pitchia ong the radial direction. Two - 10

- replacenent bits 31 are placed for each bit replacing unit 30 on the
radial axis line RL serving as the center of the main spoke nenber 21, and

the widths hé@ﬁewerb%@@cw%fsn p}]l@%ec!fpf& dig &gty op g%ﬂlgg‘?‘m

circunferential direction behind the replacenment bits are sufficiently
obt ai ned,Udt t hat opheh@orraballi eyiiss liime Rledsef0023] a6 Repracemsmtr bit)

10The 1 el @CRRBYa Dht <3LcBaRer@B SHAMN 4k FIIGS 73242 L0 {E. a cyl i ndri cal

base cylinder 31b, an excavating blade portion a conposed of a base 31h
att ached Morkspa¢e oA $0r thce debotithel iesst oyt i aid@rtBeb and an excavating

bl ade=31i4 h ; whi ch
ades31i prothpdedn f orvand - rcgahmg %etrﬁsffaf ?g]ﬁd% r@g%&%ﬁg@g%ﬂ% 13 whic

projects fromthe back end o ase cy the outer

peri pher @rsigef Bhdiaaslyi votg ibelct. ol éhatThehexeavhabhgiblyade portion 3la
is smalleryi,euger diameter than the base cylinder 31lb and is retractable
through a bit guide hole 38 which will be 20 described later. As shown in
FIGS. 1A [a®3kand 6, the base cylinder 31b has a hollow portion 31d into

whi ch a push I ﬂag%?éﬂ' - is inserted, the push pull jack being
capabl e of pugﬁfkbaan pd%%%%%ﬁthe repl acenent bit 31. The hol |l ow portion

31d &Bmuni caffés wieth sarrinespensit o3 25hehe wer ledpare 128 RIGS a tenter hol e
31 of t fl : it N S£8, 3 f Lt l.ani in an
excavatigﬁLugi S a%%85%§§$09%§3 F&ﬂfﬁgﬁginne T%%np%%?g?%%ghgfbg%geflange
3lc. Fur tertiont 3 bat cpoppeeonofecedses 3fh fart polseédi bai hhei Mrant

repl ace e pAsSkLLI re t r [ IS _retracted
are forne :ﬁégﬁiééﬁrgﬁ? %%%% g lt ?E%éégﬁéfﬁﬁ%géﬁqggéépk%%§§vg??d§ det ent
edge 31g3lst providedednfohwatPadgeon3td e damt chlla, face af fihegkl ange

OL [ 09 Kere956) 89 LNEUR® RRSKLIAN SifPSE e 82 BPEahLeL fagh on
toward the outer peripheral side and has fixing bolt

holes. The excavating blade portion 3la is smaller in
outer diameter than the base cylinder 31b and is
retractable through a bit guide hole 38 which will be

20 described later. As shown in FIGS. 14, 1B, and 6, the
base cylinder 31b has a hollow portion 31d into which a
push pull jack (jig) 55 is inserted, the push pull jack
being capable of pushing and pulling the replacement bit
31. The hollow portion 31d communicates with and opens to

25 the workspace 28 via a center hole 31j of the flange 31c.
Use position recesses 3le for positioning in an
excavation use state are formed in the symmetric
positions of the flange 31c. Further, retreat position
recesses 31f for positioning in a replacement retreat

30 position where the replacement bit 31 is retracted are
formed in the front part of the base cylinder 31b.
Moreover, a detent edge 31g is provided on the flange 31c
to notch a face of the flange orthogonally crossing the
use position recess 3le in a parallel fashion.

35 [0024]



- 11 (Bit replacing unit) As shown in FIG 4, the bit replacing unit
30 has continuous nounting holes 21b formed on the radial axis line R on

t he spoke front surface plate 2la of the nain 5 spoke nenber 21, the
nounting hol es 21b having circles partis of which overlap each other. Unit
front surface plates 32 are fitted to the circular portions of the nounting
hol es 21b via pairs of right and | eft nmounting ring pieces 40 and are fixed
by fixi ng bol t(%ith:é'i})féj@ chQstng axial centers OC are provided in
parallel to the shield axial center O at the center positions of the unit
front surface’s &wB2in GpERI ngs BBeabétf sepdd fimg earit uhd thésont surface

plate 32 @nt Woubhkensgethon RIS 29%) ﬁ]&%&&n& r@ﬂeapgaﬁa&h%xi

openi ng/ cl osi ng axial 15 center OC an e radial axis [ine RO Furt her, as
shown i n F@s Rl pon| Bhegfgobe & rpatte pifiacdplatarraaged dhet heimear
surfage sidecOf ndhseunbt froat syrfa t [ a0t ring

pi eces 40%2{asmto 6rB(,)t at é about tﬁle g%emcﬁlgﬁﬁ%%ﬁyngaggﬁgrgggtﬁt%% OC. The
gate pl at®34s has whichoovarverpeecd 35 hepabllnisf fovmunéentang with and

cloSI NG L {0 9Peni00% i E3ea QARG ORENAG L 951 00: deXi 6f 3l S provided
whi ch can reciprocatingly turn the gate plate 34 degrees between a
comuni c &I Pogi ke baswhdbe vilhe pepar mif 33 Tot nendede ikt hotihe ivial ve port
35 and 25.:g, ¢! Shbi re ; { s.displaced fromthe
openi ng %qu%g(c)_ Egiﬁ%gs%gt %g %gg\r,l\,lﬁ%s fkb%d%/%&?fd%%%%lﬁ%%%é attached on the
rear18ur %@?Mh@smﬁ gatelplcand s34 &1 des pwwovjdedeihobega3del
ot A M s 408 9RIRINGRID YR dihe N A POE | B85 1 BALOORS (Tt
openi ng/ cl osi ng devi ce) he gate openi ng/closin device 36 9'ncl udes a
gear rot d&fiegineehbresim Raviiageaw letesy Rdl . gémer86es a3 hi arent86edand a

g(r)i \d/g shald, 360.1 The; exeerpel <9 rac%%]{ascﬁ%i°£W9w&”i£@85fs%%%o?{ about
grees In a - 12 - circunterentra Irection centered about he
openi ng/ FAVSHIRY @kiarceenrareoedoniichd duteroperiphéeyosfinghexdiadcul ar gate
Elog;fs?)gdfgnegﬂeelp'& onn36Ppks LAtali anald v SiPRer ted- hetyeen Lhe pit gui de
in FIGS. 1A, 1B, and 6, a gate plate 34 is arranged on
the rear surface side of the unit front surface plate 32
via the mounting ring pieces 40 so as to rotate about the
opening/closing axial center OC. The gate plate 34 has
20 two valve ports 35 capable of communicating with and
closing the two openings 33. A gate opening/closing
device 36 is provided which can reciprocatingly turn the
gate plate 34 90 degrees between a communication position
where the opening 33 coincides with the valve port 35 and
25 a close position where the valve port 35 is displaced
from the opening 33 to close the opening. A bit guide
body 37 is attached on the rear surface side of the gate
plate 34 and has two guide holes 38 communicating with
the openings 33 via the valve ports 35.
30 [0025]
(Gate opening/closing device)
The gate opening/closing device 36 includes a gear
rotating mechanism having an external gear 36a, a pinion

36b, and a drive shaft 36c. The external gear 36a is

35 formed in the range of about 90 degrees in a



5 the mounting ring piece 40 to engage with the external gear 36a. The
drive shaft 36c¢ having the pinion 36b fixed thereto protrudes to the side
of the workspace 28. A nanually-operated tool such as a ratchet wench or
an automatic tool such as an electri-c 1or -hydraulic torque 10 wench is
mounted on the drive shaft 36c to rotate the drive shaft 36c, drive the
gat e openi ng/closing device 36, turn the gate plate 34, and open and cl ose

the openidigr 3&ntéLORE] a UKL BeE 120 Alatdond egidat | figet 00l 39 for
regulating 15 a turn of the gate plate 34 is provided on the rear surface

(or frontoRERIRTETL0F1PHeOFaPe FEeate3AC THe tlt 21bnr regtibesy ©dol 39

i ncl udes & as Lr@E0Q¥eg3a andra gui deTpien 39P.onlheArLs groove 39a is
formed over the range of 90 degrees centeréd about the 20 opening/cl osing

axi al ceftr* OV tHeSHBRPTEEFT BEE VSN H1Q R EE p¥at@e 380dYhe 7gainde pin 39h
proj egts e _trh@mm@? sunhfagecelk aof ace NP PRItk opndlet ct-hg bit guide
body 37 and is novably fifted to the arc groove 39a. Thus, the turning
limt of 997 gt plHte duicansbeffolfedhayspaniAie piniamed ght 8ixed

openi ng/ alRsidig devh €eudBsdibveset ke UIET f&L iphery,0f-thg gaje plate 34
to turn, reducing spatial interference with the wrkspace 28. Further,

smal |t oMfeiehhy terprehedgheelpkacd 36 asoatrdebpersnghcPssiig can 30 be

easi |y penfisimd by: SHIPLE-WORK aqui-nmRit such, as, @ srival Ly gperated tool
or automatic tool. Mreover, since the gate plate 34 is circularly-forned

and the sIChHers pheryted pBt AhroRdIiMe t¥eC via rheampuitieng ring

pi ece 40,q:8R,aX48a FENMIGE S%EQQEJ@ﬁ%tggtEUE@k%ngygfgsfﬁg3§e%98e9%%9 pl ate
34 becomes unnecessary. Accordingly, the - 13 - outer diameter of the gate
pl at e 34 TOEH beh? edtiEBdPLRESUIRE NP apshzandedi@sSorther ehenbhy B8pl aci ng

unit 30. [QQ28] 5(Bit guide body)

Further, a rotation regulating tool 39 for regulating

15 a turn of the gate plate 34 is provided on the rear
surface (or front surface) of the gate plate 34. The
rotation regulating tool 39 includes an arc groove 39a
and a guide pin 39b. The arc groove 39a is formed over
the range of 90 degrees centered about the

20 opening/closing axial center OC on the rear surface of
the gate plate 34. The guide pin 39b projects to the
inner surface of a face plate portion 41 of the bit guide
body 37 and is movably fitted to the arc groove 3%9a. Thus,
the turning limit of the gate plate 34 can be formed.

25  [0027]

The gate opening/closing device 36 drives the outer
periphery of the gate plate 34 to turn, reducing spatial
interference with the workspace 28. Further, small torque
can turn the gate plate 34, so that opening/closing can

30 be easily performed by simple work equipment such as a
manually-operated tool or automatic tool. Moreover, since
the gate plate 34 is circularly-formed and the outer
periphery is rotationally supported via the mounting ring
piece 40, an axis member serving as the turning center of

35 the gate plate 34 becomes unnecessary. Accordingly, the



The bit guide body 37 includes the face plate portion 41, two hol di ng
cylinder portions 42, and a |linking block 43. The outer periphery of the
face plate portion 41 is fixed to the unit front surface plate 32 via the
nmounting 10 ring piece 40 by fixing-balzs to cover the rear surface of the
gate plate 34. The hol ding cylinder portions 42 project backward fromthe
face plate portion 41 and have the bit guide holes 38. The |inking bl ock 43

links th%&@éﬂl@gaﬁakb@d%& Rakt Ig%% iﬁat% f4x @&ﬁc}Be%eaﬂa@aed with 15 the
detent edge 31g of the replacenment bit 31 is attached to the rear end

surface Gfe¥RECIRAkiRg2bFéER F3AURFidRerin divolpihorepleriBdghnitii ch the
flange 31y of the replacenment bit 31 is fixed via fixing bolts, is forned
on the rear end surface of the holding cylinder portion 20 42. Mbreover,

| ocki ng cl®®&845 for positioning, which can be engaged with and di sengaged

from the use g@ygléﬁhd@q§§§? 3le and retreat position recesses 31f, are
placed in the symmetric positions via engagi ng/ di sengagi ng bolts 46. The

| ocki ng cl aws 4% &t 2B krEe pdyged’ winHlofed sdsgdgart frlonie heouséoposi ti on

recess 3lg a etLe osi b LeCRRS be, i xe e
engaglng%ﬁ%52%§i?|%ga%3ﬁt§y%éggfgelnsefte througrﬁ(gl ﬁ gf%ﬁéﬂ égﬁb t he
| ocking Aaws qm@%g]P%O{Eh@rﬁfPfs§@a|ﬂ9QﬂHR&aQﬂ)portlomn4ﬁheSb|t

replaci ng updd @9 th® Qhder ftr%nEr %\ﬁ% g%{ Sﬂ»‘r@l udpwat.er, fr.of

entering fromthe face side, first and it sea ing mterials 51 and
52 aﬂ@|ﬂﬁkﬂ$xpkﬁp@héooDVeﬁlﬁéﬂﬁpWQﬁU§sQﬁ q¢m¢ba§be31haanéumﬁ@cg5 rear

ends of tdye %eggefél?@s&e?’%a of rhhenre ﬁ@f{@;ﬂt Jg;t S%a%é yi a

nmount i ng grooves he use position, ing nater|al 51
seal s a @§ﬁﬂﬁﬁka%ckﬁérﬁeéréweﬁ@@tﬂﬁQ€1§E%ﬁﬁi@@@tbpénﬂhgaQQ have t he

second bityseaf i n@uﬂaéeﬁb%sS%8sea'rﬁea1%@<l%t Ein) h@g baggrcyLhader 5 31b
and the bit guide hole 38. In the replacenment” retrea
holding cylinder portions 42. A fix block 44 engaged with

15 the detent edge 31g of the replacement bit 31 is attached
to the rear end surface of the linking block 43. Further,
a bolt hole, through which the flange 31c¢c of the
replacement bit 31 is fixed via fixing bolts, is formed
on the rear end surface of the holding cylinder portion

20 42. Moreover, locking claws 45 for positioning, which can
be engaged with and disengaged from the use position
recesses 3le and retreat position recesses 31f, are
placed in the symmetric positions via
engaging/disengaging bolts 46. The locking claws 45 can

25 Dbe engaged with or disengaged from the use position
recess 3le and retreat position recess 31f and be fixed,
since the engaging/disengaging bolts 46 are inserted
through the long holes of the locking claws 45.
[0029]

30 (Cut-off sealing material)

In the bit replacing unit 30, in order to prevent
high-pressure mud water from entering from the face side,
first and second bit sealing materials 51 and 52 are
mounted on the outer peripheries of the base 31h and the

35 rear ends of the base cylinder 31b of the replacement bit



position, the first bit sealing material 51 seals a gap between the base
31lh of the replacenent bit 31 and the bit guide hole 38. The first and
second bit sealing materials 51 and 52 can be replaced during the 10

repl acenent of the replacenent bit 31,14and sufficient sealing properties
can be obtained with high reliability. [0030] As a matter of course,
the first and second bit sealing materials 51 and 52 can be nounted on the

15 slidabje epatastnsuhbagecekekhe spokecf reat pﬁgﬂ@f@npl@ﬁ@ 82-apd the
face plate portion 41 via the nounting grooves. [0031] First gate

seal i ng matlerfe 5183 BRESHbAARt 84 SFatlte pIapHeEre@YgeL8f the val ve port

35 via moyidge9ERovest2010anthe vl oering; rear swifesessetohiegate plate
34. Further, second gate_sealing materials 54 are nounted on the outer
peri pher P&F 112 BRETpRat 8238°¢1l8 FoGHA RE GreIveshe Thesei £yt iasersecond

gate seal3jmng é@d%h@|§153gﬁﬂ@e5ﬁo®é Ghe front rsunfaee MRvent raud wat er
from25 entering a gap between the gate plate 34 and the spoke front

surface MARE B2 ahget heretr i tas§addashdafel akab i ngeahferi 8F9 53 and 54

on the reartwakd aciee PHE¥ENE 1 AUE tWRLRS Iferpara@énéﬁﬂ ng; @ Q@paﬁat ween the gate
plate 34 and the face plate portion 41. "30 32] he first gate

seallngl%ﬁQHg%ﬂd%Sh@b? %éal|ﬁ@etﬁér5§rﬁﬁﬁeﬁFQﬂnqth%ﬁﬁﬂ%@ﬂb@gt 35 passes

through the Openifds: 233 andchkhephi tregwafieemi&%d%éng a turn of the
| ate 34. However, the first gate sealing material 53 35 conpletely

gate
adhe?gsiﬁ?ﬁ%%HQ%ﬁ%b @ﬁrFﬁ@er@P@ﬁcﬁﬂaﬁﬁrh%ﬂ<3l 1#nd gt famagatduring
excavat i granthd eplSsepents eant Bat obtained with high reliability.

[0030]
As a matter of course, the first and second bit
sealing materials 51 and 52 can be mounted on the
15 slidable contact surface of the spoke front surface plate
32 and the face plate portion 41 via the mounting grooves.
[0031]
First gate sealing materials 53 are mounted on the
peripheral edge of the valve port 35 via mounting grooves
20 on the front and rear surfaces of the gate plate 34.
Further, second gate sealing materials 54 are mounted on
the outer periphery of the gate plate 34 via mounting
grooves. The first and second gate sealing materials 53
and 54 on the front surface prevent mud water from
25 entering a gap between the gate plate 34 and the spoke
front surface plate 32, and the first and second gate
sealing materials 53 and 54 on the rear surface prevent
mud water from entering a gap between the gate plate 34
and the face plate portion 41.
30 [0032]
The first gate sealing material 53 for sealing the
periphery of the valve port 35 passes through the opening
33 and the bit guide hole 38 during a turn of the gate
plate 34. However, the first gate sealing material 53

35 completely adheres to a sliding surface with a low risk



sufficient sealing properties can be ensured. Further, the second gate
sealing material 54 for sealing the outer periphery of the gate plate 34
closely adheres to the 5 sliding surface at all tinmes w thout a change in
the capacity of sealing space and wi t4? a | ow ri sk of damage, so that
sufficient sealing properties can be ensured. [0033] As a matter of course,
the first and second gate 10 sealing materials 53 and 54 can be nounted on
t he sideDdeQMQggp@kéiﬂgoﬁKC§Wﬁﬁa@@|ﬁnﬁ(¥é§l&ﬂemhﬁtfase phatte portion 41

4 I h k 55 of
Fas 1A HE OB B e B R e e e PP ek rent i

31, and'%h¢|&e@Qh@egﬁéﬁbéﬁaaﬁnmmmaﬁyniaﬁnﬁﬁzﬁ¢rg$©@Wenshapedo®m@ss section

o e aGPeELpRSEDCOENIRE SUTT AG8 S WIe dRRle AT 868 BLALS 29e of ! he [ear

surface Tra axi s jack body 55a of
t he éwﬂﬁ%&@inﬁa@RrSQCﬁsaﬁn@éﬂt@dmaﬁcwxﬁhpmblaomh@098|@n 8he of the

I 3 7, f{xed h
rep aceﬁggi L& %f §991§ 2%@ G d 144 f 187 % gktgglggkgreperlp ery

of the ba I's co to the ange por Ion eI R donnecti ng
bol t s. /$®i%h@ﬁ so8f 25165 @EaﬂuaqnnﬂDRnMﬂ1$@c®a55beSenenmedted to an
engagene ka 58 which is adjustably fitted to the fix guide nenber 56.
[0035] T us he jack body 55a is inserted into the hollow 30 portion 31d,
and the conn@tﬁt iangnarti treyr Wfi@oarsacheaetﬁitrﬁ@ eepl acermemd dpite31l. The

pi st@n r%a 'xﬁaEQ?EQ‘itse@Zst %nweme ack @ke&& §run?2g gteo dihe fix

gui de ne Furt t he push p IS'S
r epl acerfeie %@@kslerHEUBMmiaﬂﬁ1ﬁh&ﬂﬂtﬁ%<@@eﬁhﬁgf338 rhetss valve port 35,

and the Bity gy dg1hgkg FBunting grooves.
| [0034]
(Push pull jack)

15 The push pull jack 55 of FIGS. 1A, 1B, and 6 is a jig
for pulling and pushing the replacement bit 31, and a fix
guide member 56 having a dovetail groove-shaped cross-
section is attached to the inner surface of the rear
surface plate 29c of the rear surface frame 29 along the

20 radial axis RL. Meanwhile, a jack body 55a of the push
prull jack 55 is inserted into the hollow portion 31d of
the replacement bit 31, and a connecting ring 57 fixed to
the outer periphery of the jack body 55a i1s connected to
the flange portion 31c via connecting bolts. A piston rod

25 55b of the push pull jack 55 is connected to an
engagement block 58 which is adjustably fitted to the fix
guide member 56.

[0035]
Thus, the jack body 55a is inserted into the hollow

30 portion 31d, and the connecting ring 57 is attached to
the replacement bit 31. The piston rod 55b is connected
to the engagement block 58 fitted to the fix guide member
56. Further, the push pull jack 55 is shrunk, and the
replacement bit 31 is pulled out from the opening 33, the

35 wvalve port 35, and the bit guide hole 38.



- 16 - [0036] Wth the above-described configuration, bit replacenent
can be perforned simlarly to the followng bit replacing unit 30. 5[0037]
(Bit replacenment of the bit replacing unit 30) In a tunne
excavation state, the replacenent bit 13 4is fixed in an excavati on use
position. When the excavation proceeds and the replacenent bits 31 are
worn, 10 the cutter drive device 17 stops at a position where the main
spoke menpes3@l having the targeted replacenent bits 31 is positioned, for
exanple, in a horizontal(g&;ture. Further, the operator enters the

wor kspace 28 tHrdudt® MPRENIOFECLTORE Fepfase et it £115] 0038] 1)
I'n the wordkspacemdBtobahhBet peagdipehdd ts PPl 461 N0 UNEL 30611 RG 1QRer at or
inserts the jack bodies 55a of the push pull jacks 55 into the holl ow

portions B YFRIERENEeHPEF RSl-es 31j of the replacement bits 31 fromthe
rear B0 suwd=arces of the holding cylinder portions 42, so that the jack
bodi es 55a are _attached to the flange gortions 31c of the replacenent bits

31 via the corfedt i(GfPraGYeDy. oFubiRebitt KEPdRgaFeemi thitks 58 are

engaged with trhe of ivurgib despeber 1 58 athaehed nlo e Jeafesurf aces pl ate 25
29c of the rear surface frame 29, and the piston rods 55b of the push pul

j acks 55 Lt f B @EnHR I sBXEANELLRE pivsh gAdt ks Bemrdheonnected to the

engagenenrixddvekso®8prb8088k and thelkreB&ddndg ot Lszef st-he flange 31c
are renoved, so 30 that the replacenment bit 31 and the bit guide bodies 37

are $Bpardted ot eAEhVEt ABY 1 CRUAh &t ORhe teryar AYF 8PBenBagenghisol ts 46
are | oosength $sotdbahehber! g%}ﬁ%&bﬁ%é@ﬂ&i@&r@éﬁﬁgcé&%‘tt he tyse

position recesses 3le. 35[0 , .
1s positioned, for example, in a horizontal posture.

Further, the operator enters the workspace 28 through the
manhole 27 to replace the bits.
15 [0038]

1) In the workspace 28 of the targeted bit replacing
unit 30, the operator inserts the jack bodies 55a of the
push pull jacks 55 into the hollow portions 31d via the
center holes 31j of the replacement bits 31 from the rear

20 surfaces of the holding cylinder portions 42, so that the
jack bodies 55a are attached to the flange portions 31c¢
of the replacement bits 31 via the connecting rings 57.
Further, the engagement blocks 58 are engaged with the
fix guide member 56 attached to the rear surface plate

25 29c of the rear surface frame 29, and the piston rods 55b
of the push pull jacks 55 are extended, so that the push
pull jacks 55 are connected to the engagement blocks 58.
[0039]

2) The fixing bolts of the flange 31c are removed, so

30 that the replacement bit 31 and the bit guide bodies 37
are separated from each other. Further, the
engaging/disengaging bolts 46 are loosened, so that the
locking claws 45 are retracted from the use position
recesses 3le.

35 [0040]



- 17 - 3) When the push pull jacks 55 are shrunk, the replacenent
bits 31 are retracted, and the | eading ends of the excavation bl ade
portions 3la pass through the valve ports 35 of the gate plates 34 and are
contained in 5 the bit guide holes 38,1the | ocking claws 45 protrude to be
engaged with the retreat position recesses 31f, the engagi ng/ di sengagi ng
bolts 46 are tightened, and the replacenent bits 31 are fixed in the

repl acenent rehr eaterd0Sid i 90Sh 3010043kks 55 ard) JMhamit hefuo repl acenent
bits 31 are fixed in the replacenent retreat positions, a nanually-operated

tool or dRPIAEFRERBOPLES ddedTeo HedtRG oM 130dr Fhe thaddrpvensisaft 36c of

the gate Opemagéeteshhecdew1cR3®oMNehd Ne 15, gat e Rl-atign34 Hes turned 90
degrees by neans of an openlng/cI05|n%_gear mechani sm thé gate plate 34

cl oses t HE2}Vd BpERFnds 33. theogzlte plates)3qmnpi 8¥oncpbisinssl din t he

push pul lrjacks: 5uand RB1kRe sfi X (gl de deiher - by ar essgpakaied firom each
other, the connecting rings 57 of the jack bodies 55a are renoved out from
the flande® %ﬂ%a%$dtﬁétheghﬁcé@§MﬁﬂﬁtRQ%MElQmer%Q%ﬁsﬁalBlﬁack§855 are

separ at eck,f hHeat ephaagreat Hhilts 3k And then pushqapyhle j acks 55 are
25 reanedg%ﬁfg ?§043 988THG 6) After the é%gagi%H%%fsengag%ﬁb bolts 46

are | ooséifRy arrRMeRe %ééﬁiﬁé éﬁ@mﬁbﬂ?iﬂkﬁr%h@a%@@gaﬁﬁmﬁﬁthéeﬁéﬁﬁéat

posi tion gecessess 31f, the worn replacenent bits 30 31 are renopved out from
the bit guide holes 38 and are transported. [0044] 7) New

repl &8enefft®4iks 31 transported into the workspace 28 are | oaded into the

bit guide hol g5 3Brene35% | OCKLHY-ELAVE 4B 121 39NGAGE 'Vsi;é[&‘ &getﬁs”eat
position - 18 - recesses 31f, the engagi ng/ di sengagi ng %o ts 46 are
ti ght ened CRIMF Mt epf AEBARENP ORIl OFE arde Maxedl In-oherpepPacesent retreat

POSitioNgy automatic tool is used to rotationally drive the drive
shaft 36c of the gate opening/closing device 36. When the
15 gate plate 34 is turned 90 degrees by means of an
opening/closing gear mechanism, the gate plate 34 closes
the two openings 33.
[0042]
5) The piston rods 55b of the push pull jacks 55 and
20 the fix guide member 56 are separated from each other,
the connecting rings 57 of the jack bodies 55a are
removed out from the flanges 31c of the replacement bits
31, the push pull jacks 55 are separated from the
replacement bits 31, and then the push pull jacks 55 are
25 removed out.
[0043]

6) After the engaging/disengaging bolts 46 are
loosened and the locking claws 45 are retracted from the
retreat position recesses 31f, the worn replacement bits

30 31 are removed out from the bit guide holes 38 and are
transported.
[0044]

7) New replacement bits 31 transported into the

workspace 28 are loaded into the bit guide holes 38. The

35 locking claws 45 are engaged with the retreat position



[ 0045] 58) The jack bodies 55a of the push pull jacks 55 are inserted into
the holl ow portions 31d through the center holes 31] of the repl acenent
bits 31, and the jack bodies 55a are fixed to the flanges 31c of the

repl acenent bits 31 via the connecti-nggings 57. Further, the engagenent 10
bl ock 58 engaged with the fix guide nenber 56 and the piston rod 55b of the
push pull jack 55 are connected to each other. [0046] 9) The gate

openi ng/ chOsd Hige devi ge Bﬁel %n%lg\i%@/@xisﬂe%gg}oatge 1 eyl £y - epepated tool or
automatic tool to turn the gafe pla degrees in the opposite

d|rectlanlQWEﬁ@%@veaB@rF§635e@éﬁﬁ@mﬁﬁﬁmh4ﬁ§r%ﬂt%beoééﬁ?ﬁg§n33heand t he

open|ngs]§§bp§@é@@§@egetEQQ@?bO%Q%anﬁgter t he engagi ng/ di sengagi ng bolts
46 are | oosened and the |locking claws 45 are retracted fromthe retreat

posi tion F¥ezkes 31f, the push pull jacks 55 are extended to push the
repl agenent bighs 13k i theabis gyadsfheh@spé%h lﬁle?w@é@@ bl-ade

portions 3la 25 rotrude forward fromthe valve ports 35 via the openings
33. Furt Herse¥trrd | bekPnghel ard 10y Hox temyey et i Er ehah usBepesintiean

recesses 13le. 4 03 e ppsihioneda sapdthe fil@anges, 3a119da£‘ﬁie psctzolb% Cy' i nder

portions 42 are connected to each other by the fixing b new
repl aceneritd R¥e Bixedetpi kbg tféaﬂﬁf@Sb|3t1Cglﬁfdetfb%dI%Bl@QeiﬂﬁntCh@léiﬁcavat| on

use posi tj0n,;  0048] ringlk GONNeGLi NG d4 NG% & e REQYLHEH  ON the
j ack bodi es S%a of t%%n%ﬁghlg% 1]§%ks 55 are detached fr %1% 3 E fl anges

31c 6f t R adpl B ermmRInit ¥i8h, télﬁd ftige guide member 56 and the
piston rod 55b of the push pull jack 55 are connected to

each other.
[0046]
9) The gate opening/closing device 36 is driven by

15 the manually-operated tool or automatic tool to turn the
gate plate 34 90 degrees in the opposite direction, the
valve ports 35 coincide with the two openings 33, and the
openings 33 are opened.

[0047]

20 10) After the engaging/disengaging bolts 46 are
loosened and the locking claws 45 are retracted from the
retreat position recesses 31f, the push pull jacks 55 are
extended to push the replacement bits 31 into the bit
guide holes 38. The excavation blade portions 31la

25 protrude forward from the valve ports 35 via the openings
33. Further, the locking claws 45 are engaged with the
use position recesses 31le to be positioned, and the
flanges 31c and the holding cylinder portions 42 are
connected to each other by the fixing bolts, and new

30 replacement bits 31 are fixed to the bit guide bodies 37
in the excavation use position.

[0048]
11) The connecting rings 57 provided on the jack
bodies 55a of the push pull jacks 55 are detached from

35 the flanges 31c of the replacement bits 31, and the



pi ston rods 55b and the fix guide nenber 56 are separated from each other,
and the push pull jacks 55 are renoved out fromthe replacenent bits 31.

[ 0049] 5(CQuter peripheral bit replacing unit) As shown in FIGS. 10A
and 10B, an outer periphery excavati-ondit (replacenent bit) 61 for outer
peri phery excavation is provided in the outer peripheral bit replacing unit
60. The outer periphery excavation bit 61 10 is tilted forward at 9 to the

openi ng/ ¢ Ost HE AxE3! seenter @ad Fian AUES Mefbohesgl odir eebia9%t &

circular outer peripheral unit front surface plate 63 is attached to an
outer perifferarchrohfepl atedcsifeded t 1 hel 38k P 3poRESNERBOVERL of the

cutter heag: 1§r&inatgenpggqia@gzmrein@ by H21 and an opening 64 is fornmed cl ose
to the outer ggri phery of the outer peripheral unit front surface plate 63.

A gate pIEaQ%4 is placed on the rear surface of the outer peripheral unit

frontssurface phats & NMighdhel NBUPt LBG1EERY 62 SQ )as to turn about the 20
openi ng/ cl osing axial” center OCin the ran%e of 90 degrees. A valve port 66

is formed on Hife G platBI®S- sh0Asang é8Pncipde CAIFEICHBILFPRATE Wi th the

openi ng G4« diiofubde hody18tdmerf 30 Bt tached -9 the pear pfiace of the
outer peripheral unit front surface plate 63 via the 25 nountingring 62.
The bit GHREVHHI"6¥ShRECHIBEL gl ddrehcie 68 Rorhphrtatli Rgtwith the val ve
port 66 ang,tde;openhng 66. afdel sutiht 8d AtHAS, SAME, ARGl 6n 9 X her
constituent el enents are configured simlarly to those in the gate

opentfRg/ diost hpteedvieswssdaad he tsi tt1B0 org He@nehes URpt a3dadnd are

i ndi cat ed iy dhepsame Baf sLeace RUTRAAlS 1 and &0 eXp! anatl pp thgreof is
omtted. [0050] (Effects of the first enbodi nent) I'n the first

enbodi nefut i tRPT IRREFRP| HBdFed Bt BE BTG Pleteabedsandteoitea ned in
the bit g dg, hoheeB8p8tiphe?281- front plate connected to the main

spoke member 21 of the cutter head 16 via a mounting ring
15 62, and an opening 64 is formed close to the outer
periphery of the outer peripheral unit front surface
plate 63. A gate plate 65 is placed on the rear surface
of the outer peripheral unit front surface plate 63 via
the mounting ring 62 so as to turn about the
20 opening/closing axial center OC in the range of 90
degrees. A valve port 66 is formed on the gate plate 65
so as to coincide and communicate with the opening 64. A
bit guide body 67 is also attached to the rear surface of
the outer peripheral unit front surface plate 63 via the
25 mounting ring 62. The bit guide body 67 has a bit guide
hole 68 communicating with the valve port 66 and the
opening 64, and is tilted at the same angle 6°. Other
constituent elements are configured similarly to those in
the gate opening/closing device 36 and the bit
30 replacement unit 30 and are indicated by the same
reference numerals, and an explanation thereof is omitted.
[0050]
(Effects of the first embodiment)
In the first embodiment, after the replacement bit 31

35 is retracted and contained in the bit guide hole 38 of



the bit guide body 37, the gate plate 34 is turned by the gate
openi ng/ cl osi ng device 36, the valve port 35 is displaced fromthe opening
33, and the opening 33 is closed by the gate plate 34. 5[ 0051] Thus,
conpared to the prior art in which a repl-acenent bit is rotated
concurrently with a bit support nenber, the opening 33 can be closed with a
smal |l drive force since the gate plate 34 having the valve port 10 35 is

turned. Rid hery &heqbi boayi do begy %%tf@?loiﬂé’ ip P@ Puéﬁéé 8y the rear

surface of the spoke front surface pllate Z1a via the gate plate 34, so that
the wei gifidehPRFENS! CLRE1HPL dﬁéfﬁlcécé*’r?entt%l‘fa%@e caprbe3peddced and the

wor kSpace; 25 L bee wbflet ye0BLHARY. SHO[ A062lcne opefilibhes, i8ince sol
pressure or water pressure acts during the replacenent of bits, the push

pul | jackB5§% hequieedats B&ﬁFeoﬁ4push the repl acement bit 31. However,
the replacaent bit 31 is sinply retracted in a linear 20 direction but is
not positioned in other postures by a turn or side shift, so that the push
pul | jack 55 GaNShe CCFNIRLP| R ethe [ PDEI) FhE g@t@hﬁK&téi34 i s nount ed

bet ween tﬂe@%@eﬁf0195%%8%&@%@'&%%&%@@tdﬂftﬁage plate portion 41
of the bit "'guide body 37, the outer periphery of" the gate plate 34 is

sur r oundEFERPEthe"$RAT | n§hEi AFepilade 340,caahd e hel @s¢derilpbr 8 emaild not
exposed igita,d he, woL kspace ¢fe %Q'ﬂ%\,\?l%&es%f@tl'}'a&ﬁ%gﬂ%dgg véogg%‘l]

Mor eover, the cross section of rkspace 28 for ar surface
framk0 29 35 ¥oriehedich TwaEhe he ﬁhathltn%wmﬁanhﬂﬂﬂﬁ%ﬂém4$a@nbvréct|on on

the rear yunface $idge &ﬁécﬁééék' a9 -FRCR n& hady d%a@é FBoRAT EAYRL A5 than
that on the front surface side (cutter head si
plate 21a via the gate plate 34, so that the weight and

size of the bit replacement unit 30 can be reduced and
the workspace 28 can be widely obtained.
15 [0052]

Further, since soil pressure or water pressure acts
during the replacement of bits, the push pull jack 55 is
required to pull or push the replacement bit 31. However,
the replacement bit 31 is simply retracted in a linear

20 direction but is not positioned in other postures by a
turn or side shift, so that the push pull jack 55 can be
easily placed.

[0053]

The gate plate 34 is mounted between the spoke front

25 surface plate 21a and the face plate portion 41 of the
bit guide body 37, the outer periphery of the gate plate
34 is surrounded by the mounting ring piece 40, and the
driven portion is not exposed into the workspace 28. Thus
high safety is provided.

30 [0054]

Moreover, the cross section of the workspace 28
formed by the rear surface frame 29 is formed such that
the width in the circumferential direction on the rear
surface side (excavating machine body side) is narrower

35 than that on the front surface side (cutter head side).



- 21 - Thus frictional resistance due to the intake or agitation of
excavated soil can be reduced while ensuring strength. Furthernore, since
the replacenment bit 31 is placed on the radial axis line RL and is
retracted only backward 5 along the-lionear direction during replacenent,

t he workspace 28 can be sufficiently ensured in a direction of pulling out
the replacenent bit 31 during replacenent, resulting in an inprovenent in
wor kabi | Iuwus[@ﬁﬁéﬂ;léﬁaﬁnegstlg%afdcrestd@daée&?@d galeeseal b ﬁgtg%%ra als 53
and 54 are provided, it is possible to effectlveT prevent High-pressure
mud wat erCf revps @ eedngot Ar @aghb@hée@we&%twtmsgm@gpséﬂf@ngztland t he
uni t fronk, Surd aesp a}%@néé apd ad Fécté‘?&é’i‘?@rbdi@%ﬂaEQ hateg3drand the bit
15 gui de bod 37. Furt since t e first and second b t seallng materi al s
51 and 5Xhe eramlmld@&lsl Lips Bossingl 6 2 ratifactededylprbeehtalmidgh- pressure

mud wat er, g @rﬂéeuﬂga.fchal%gtli%vv@%ﬁ trlhgﬁ @%@&&H@H bi},c31 and the bit

gui de hoIe 3 20] 00561 Mor eover, e gate openlng/cI05|ng

devi ce S&G?ﬁﬁﬁﬁ@% ¥%ecg@aber6u§ﬁﬂ@gaﬂﬂﬂuuﬂnﬁw$@@|n@ shéisrrériwal gear 36a
and the pi bhe gake-Biatecitaan e Lirded by 8 Qu%k%\ﬁtopefat ed
tool or aut mat i c %oo 'y open or close the ope Second

Enbodlnemequﬂﬁﬁqg(Emtaﬂepmaépﬁgm@mu)lﬁﬂwquahﬂlntyreplaC|ng unit 30 of
the first; di rent, the two replacenent bits 31 (openings 33) are placed
on the radial axis Iine EL. However, as shown in FIGS. in and 11B, in a bit
repl &€i ng uni 8irge tthreed gl axedrenecointdsgdtearsespriong dedatiabgubar

ot erval g epial  ANGLESY s dRatentened Ry AN OPeDEAOLEL0gh)y axial center

prevent high-pressure mud water from entering through the
gap between the gate plate 34 and the unit front surface
plate 32 and a gap between the gate plate 34 and the bit

15 guide body 37. Further, since the first and second bit
sealing materials 51 and 52 are provided, it is possible
to effectively prevent high-pressure mud water from
entering the gap between the replacement bit 31 and the
bit guide hole 38.

20 [0056]

Moreover, since the gate opening/closging device 36

includes the gear rotating mechanism having the external
gear 36a and the pinion 36b, the gate plate 34 can be

turned by a manually-operated tool or automatic tool to

25 easily open or close the opening 33.

Second Embodiment
[0057]
(Bit replacing unit)

30 In the bit replacing unit 30 of the first embodiment,
the two replacement bits 31 (openings 33) are placed on
the radial axis line RL. However, as shown in FIGS. 11A
and 11B, in a bit replacing unit 70, three replacement
bits 31 are provided at regular intervals (equal angles)

35 centered about an opening/closing axial center OC. In



- 22 - other words, in the bit replacing unit 70, openings 33, valve ports
35, and bit guide holes 38 are fornmed 120 apart on the sane arc centered
about the opening/closing axial center OC, and the three replacenent bits
31 are 5 provided. The replacenent bit 31 are tilted a toward the front
outer peripheral side, and a gate opening/closing device 36 reciprocatingly
turns a gate plate 34 in the range of 120. O her configurations are the

same as thoserifPothe, fahstth%n%q@l %Laé %ﬁ@tl@ocogp gﬂtﬁg are indicated

by the same reference nunerals, an expl anation th i"s om'tted.
[0058]IIV%¥E¢bP@rF§p350|ﬁgduhhﬁ Ewldau$Q1ﬁ%e3$e®r@céﬁﬁmﬁdbﬂ@§ 31 can be

provi ded,agady@néﬁg@ﬂgsgxm@e%@ 13 leq Re LPLAESnLoRhacaneNt bits

31 can be cl osely provided, thereby en |ng ef#ectl e exCavation.” Further,
t he repl @eheht coREsr3®Car éntiu ltthed t e e hegp tdeemorkspate 28 eae be

ef f ecti velyosgds . -8 re§i eh® & 1h1A%¥é feplagi pg deyleq for an

excavat i machi ne, the bi rep aC|ng evi ce belng provided on a cutter
head 5 wti f%o%ta@éﬂernparﬂp@ﬁﬁadaﬁﬁdﬁ,eﬂﬁ@x@a@@tﬁng machi ne body to

excavat e Qraundy /LN Phl; RERLae! NG dW 68 SOMPIASI P9%turns a gate

plate 34 in the range of 120°. Other configurations are
the same as those in the first embodiment, the same

10 components are indicated by the same reference numerals,
and an explanation thereof is omitted.
[0058]

In the bit replacing unit 70, the three replacement

bits 31 can be provided, advantageously reducing cost,

15 and the three replacement bits 31 can be closely provided,
thereby enabling effective excavation. Further, the
replacement bits 31 are tilted, so that the workspace 28

can be effectively used.



a rear surface frame provided on a rear surface side of a front
surface plate of the cutter head to forma 10 workspace for an operator to
enter and exit; an opening into and fromwhich at | east one

repl acenent bit can be inserted and -reymved, the opening being fornmed on
the front surface plate; a bit guide body provided on a rear surface side
of 15 the opening, the bit guide body having a bit guide hole through which
the replacenment bit can be insertedandfd xed; a gate plate placed
between the front surface plate and the bit guide body so as to turn about
an 20 opeli¥rj#®| 5i ng axial center vertical to the front surface plate, the

gate plate haw ng ra a3 M POE taLht eUIRWhigh Lhe o %mI%CQM'ﬁ?éF ap be
inserted and renoved; "and a Qate openi ng/cl osi ng éEV|ce capdb e of turning
the 25 gdtie prel ke pihgedfvaceompimdc AHDH Jrdienon feEtesmrgnidcating t he

openi Bg Wi iti hes bhiagekdenhgl €. apd 36108 p@élék&élvwg%s L& HARENI NQ i
cl osed. &gialn12] The bit "repl acing device for~an excavating
machi ne Becle? drRgaYatel giraund widreeili t Heerata¢ gt deviéceepl acenent bi t
conpri sesd@nptik phdty of replacement bits provided at equal angles on a
sanme circle centered about the opening/closing axial center of the gate
pl ate. [d ai me3rear @urface frgeepprovépgedceiongadeiage fwrfare extdeat i ng

machine el diAghi 0s Gk ALEL2o1ARRY &I difte N0 LEPAALENERL £BLES Lare provi ded
on a radial axis line passing through a rotation axis of the cutter head,
and 10 workspace for an operator to enter and exit;
an opening into and from which at least one
replacement bit can be inserted and removed, the opening
being formed on the front surface plate;
a bit guide body provided on a rear surface side of
15 the opening, the bit guide body having a bit guide hole
through which the replacement bit can be inserted and
fixed;
a gate plate placed between the front surface plate
and the bit guide body so as to turn about an
20 opening/closing axial center vertical to the front
surface plate, the gate plate having a valve port through
which the replacement bit can be inserted and removed;
and
a gate opening/closing device capable of turning the
25 gate plate between a communication position for
communicating the opening with the bit guide hole and a
close position where the opening is closed.
[Claim 2]
The bit replacing device for an excavating machine
30 according to claim 1, wherein the at least one
replacement bit comprises a plurality of replacement bits
provided at equal angles on a same circle centered about
the opening/closing axial center of the gate plate.
[Claim 3]



5a cross section of the workspace vertical to the radial axis line has a
smaller width in a circunferential direction on a rear surface side than
that in the circunferential direction on a front surface side. [C aim4]
10The bit replacing device for an excawati ng machi ne according to any one
of claimse 1 to 3, wherein gate sealing materials are provided between the
gate plate and the front surface plate and between the gate plate and the

bi t_gutde bodyyg g;zlgleg{]ééy%}ale%%%e ved: OEBraranaré%étvea{tlé'ﬁg RESLRNgLY Of the

gate plate an e val ve port it sealing
mat er i al amoxﬁ@xn@ftmglpﬁ@vﬁde@hareamgaﬁlebéweeeneph@cmpnac@m;m bit and

the bit gHidehol eachQual m SLaaQThe.bid vipl aslog, devigeofin an excavating

machi ne accor to any one of clains int ate
openi ng/ cﬂQisinol@le@K@é @6rr§h%@s1tdegfeéxead)t atnidig mechani sm havi ng an

exterpal gear f%%?‘s% . 4he, ﬁ“&?rtﬂér%BgEE%éa%f GRE-gate P%c?‘t@hé” a
circunferentia Irection centered about the opening/closing axial
center amhipl niohs ehgagedaw eh stied lext erivbiih geara circumferential

direction on a rear surface side than that in the
circumferential direction on a front surface side.
[Claim 4]

10 The bit replacing device for an excavating machine
according to any one of claims 1 to 3, wherein gate
sealing materials are provided between the gate plate and
the front surface plate and between the gate plate and
the bit guide body, respectively, for cut off at an outer

15 periphery of the gate plate and a peripheral edge of the
valve port, and

a bit sealing material for cut off is provided in a
gap between the replacement bit and the bit guide hole.
[Claim 5]

20 The bit replacing device for an excavating machine
according to any one of claims 1 to 4, wherein the gate
opening/closing device comprises a gear rotating
mechanism having an external gear formed on the outer
periphery of the gate plate in a circumferential

25 direction centered about the opening/closing axial center

and a pinion engaged with the external gear.



