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 excavation gan 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 vg&g%ggbtg the front surface plate.
Further, a nounting hole is forned in a*position of the rotary support
menber 20 facing an opening forned on the front surface plate. A

repl acement, it is.sli ont aj.n i i I i t he
r epl acenen}t;rlo l%i?%,illé\g%g#y?ﬁé %?EI g‘ggin'eﬂr?t&%g;i {ﬁ:{}sgdré;t%é;gt%xdcﬁéﬁgﬁe
openi ng of the front surface pl ate HMAGHII8Econtained in the nmounting hole 25
of the rotary support nenber, the rotary support menber is turned 90
degreeés, so that the opening is closed by the closing surface portion of

t he frontTsahhacelofriklie rotary support nmenber. 30 Citation List Patent
LiteraturFO&QQ?B]
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 degreesg, 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



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

inventiOQmQ%EtPﬁﬁnhgﬁéis%ﬂetQEE%EWEfﬁﬂﬁg%$%H&QEE@F]iéntﬁ?hgat ofniRe

present invention is to provi . cing device for an excavating
machi ne, dylangehroharveddiver fonce g diselfed cesPokhebodi AGX&® openi ng

can be el , - epl ace i ﬂgﬁh -Ng et ract ed
only in afﬂgngg(ggd?ré\e’g?ieo%% %%tgrﬁ'a%e érlﬁsaib%eﬁt ?ggﬁo?g:rn%gier ed.

Sol uti on tetPrybseppPB00BEMoeror 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 chunimapy acédInvenhdofy ont part of an excavating machi ne body to

excavate,fgghﬁgggfdprgﬂgehhe bit replacing device includes: a rear 25
surface frame provided on the rear surface side of the front surface plate

of the cula@®t4head to forma workspace for an operator to enter and exit;

an opening i nbaAnd I WReindloh®Ast SRR SRAAGRIEN, lld1ean-he | nserted

and renoved, the dpening being forne the 30 front surface plate; a bit
gui de0bodrglrlem dedirorolbhect 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.

Seolution 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 side 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 tCo

35 turn about an opening/closing axial center vertical to



rear surface side of the opening, the bit guide body having a bit guide
hol e t hrough which the replacenent bit can be inserted and fixed; a gate
pl ate placed between the front surface plate and the bit gui de body so as
to 35 turn about an opening/closing axial center vertical to -3 the front
surface plate, the gate plate having a val ve port through which the

repl acenent bit can be inserted and renoved; and a gate openi ng/cl osing

devi ce capabl t i t te.pla et Ay njcgthop position 5
for conmmuni ca%%t t%“réP%%gﬁi Ega\?\n%t'ht?lﬁetg%lﬂ% éw ge hoﬁ%c‘i a cFose position
wher e t heaperihgpush cvbied. the0@ek 1hrenenteititorcaie coe dingersed second
aspect | | pl acj;n ice_far. 4ﬁ§y i hj i the 10
confi gur zﬂﬁ%ﬁr%&{%@ f%(rigt g1a§%\eégt %p\ﬁ%elrngynat e rggﬁ @%ﬁgt@goﬁgsrag%?éag%nent bi t
conpri seswmping dilie ygater pphicebemwesn . prowiwietcat lequrPbsatdloss on t he
same gir o d I QS| Xl AR er t ate

pl at e.g [gl(?g%](‘el rgl?%\gjcé)ﬁ{qi %ﬂ8a§§%?1&?1%9{18ﬂa%§‘r%%8 gg?@i Egzlﬁeggﬁo?

repl aci ng deddse daogiahorxvheat ngenwgeniadalsd ngltesedeonfi guration of the
second as wherein the two replacenent bits are provided on a radial

axi s line passing through the rotation axis of the cutter head, and 20 the
cross sectionTbe thyemirkspacecoedingatot 8 skeonadiasdpend si$ipleehbsta

smal | er wi_dt:h i jLcu renti Wy i . 1 he syrface side
than that S and alhes EhF B shealdtiie M padonboThap e

[ 0008} 25Hne liqwertion afcbhdi figriseé = spmatth wispeeini thehatbileasdpl aci ng
device fqr. _a C I hi i t | QUr ati e of the
first to%Fﬁ:%?3%§§§§%£@mﬁggeF§%5§?§*§%a Bﬁﬂgﬁa %??a?g gggq%F%@¥ﬁ§Q bet ween
t he gat ejltat @rouidd® 4t oagusir bags g aire Hrel deneecechrche Iengatedl at e

and the Qit gquide b : Is .f.Qor f_at e e | phery of
t he gate%pch eé%ﬁjéﬁ%@h@??gﬁg%éﬁggﬁgéé% é%éF%%l%g B%Et?gg%d%g%ﬁé'sealing
materi al [foo0dut off is provided in a gap between the replacenent bit and

the fgt QUideTﬁgl?nﬁgﬁé¥§§”according to a third aspect is the bit

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
confiquration 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 [00089]



- 4 - The invention according to a fifth aspect is the bit replacing device
for an excavating machi ne having the configuration of any one of the first
to fourth aspects, wherein the gate opening/closing device includes a gear
5 rotating mechani sm having an externakh gear fornmed on the outer periphery
of the gate plate in the circunferential direction centered about the
openi ng/ cl osi ng axial center and a pinion engaged with the external gear.

10 Advant ageous, &f frﬁf«‘é&t%nlé}a%&a@ﬂg{ 081Q] £3frtn AGRAE ngs topkhgiinvention
of the first aspect, after the replacCenent bit protruding fromthe opening

i s retracredlandngofiedifed for e S3qa G Hed Werehippehgyiagishe
openi ng/ cL9st Ngudsyh 68 bwa ﬁ’te %%59%@ &t £ F5oMmbhecGerRURLERIdQN posi tion

to the close position, val ve port provided on_the gafe plate is
di spl aced/"]fl?lf)‘ﬁrﬂlhéh@p@ﬁitﬁg omuﬂ%{tcltmmﬂ)eiﬂg%ahnﬁéu@ﬁaséd IR2% he gate

plateg T%tawﬁgomsehlagl%n RS il P3ef é&ﬁ@rﬁaﬁg%éa@l Egkmdbl W3, dgyd ce than

in the prior art he rotary support ne i s turned together with
t he repl a@léiﬁ%ﬁtP@FEPhWVhOtfhlt§leC(ﬂ@f’-’|EgLH fonint Heepbrirgundensshidas only

to be pl a&f—ﬁe ﬁheeﬂ%@e&' akR 3&2 dife 6]5@151&%?&@8@195 Lhe afir rinsur face

pl at e, e wel ght ize of the repl aci ng device can be

reduced aﬁ@dthePMblﬂﬁpaégagéﬂ e bl ddly epiarnad. 9FaFther, during the

repl acenent of bits, since soil pressure or water pressure acts, ajigis

required for pulllng out the replacenent bit. However, since the

replé@emﬁﬂvimtaggogé SERBCy sr etfr dorvant¥eR he |inear direction and is

pul | ed outoM pout bei ng positioned in other postures by a rotation or side
shift, it 1s possible to easily install a jig. Mreover, the gate plate

turned to opeAQﬂOnﬂknﬁaquih@ehnﬁgntsoﬁl&@e&ﬂﬁﬂﬁ&ﬁﬁtt#ﬁp¢?§ﬂta§@ﬁﬁace

plate and kgé frgﬁl%&émgﬁtd&@o%&%dﬁ oji-r@aspeﬁ@do ee&wgt ijng in high -5

- safety. Since the replacene bit Is out on { backward, it is also
possi bl e nerragiey aedi gﬁntﬁéme@arllsbﬁh%lc}élfi rﬁ%dgubﬁ Ehattheh@akn kspace

behi pd t he, Lepl aceiBRinhi hetarebe Wifle! yhobtal nedi hetorehand.nol 0011]

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 soil 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 beody and is not exposed, resulting in high



According to the invention of the second aspect, since the nultiple
repl acenent bits can be provided on the sane circle centered about the
openi ng/ cl osi ng axial center of the gate plate, the invention is

advant ageous 10 in manufacturing cost. SFurther, since the nultiple

repl acenent bits can be closely provided, effective excavation can be
achi eved. [0012] According to the invention of the third aspect, the 15

cross Secéé.ﬁét?f. t@ﬁn@_@rkﬁéa@»@ﬁn&cfe@femd siuchi ¢ hatil sedd 848 balthe
circunferentjal direction on the rear. surface sjde gexcava%kg machi ne body

side) is RuekVerdenah tRatls? AR int@reatiay drFésti & %He front

surface ségerfedt Feambeadci dat HWS, woitks5apeSBERLAG €he0 reduce
frictional resistance due to the intake or agitatjon of excavated soil.

Furt her, T¥RIYSBIATE Pihe ORSr IBSpAEEG Y srRRF# eReONPERBTENGES -0f t he
wor ksgacegggrihe circunferential direction. In response, the repl acenent
bit can be arranged on the radial axis line, so that the 25 workspace

behi nd the refiCRIREMIF? tad bBVGREEOR &ft dlfed R t#8P§BFkabi | ity can

be enhancgthcé 0048] mul_tif_oé@.cQre@il%g:én_ﬁeﬁ@eoiﬂyeBAhOBgaOErbKﬂdféwrdrb aspect,
the gate sealing material can effectively prevent_hlg - 3Q pressure nud
wat er frdment@PengitRéegaprberice PRIEE gBie PPaRéndndLiome ¥ ftidhrf ace

plate and:éﬂﬂ@eﬁa@fbeh_ée?atkhgla&t@ Ared eiient Nenbik gdivee teoudurt her,
the bit sealing nmaterial can effectively prevent high-pressure nud water

front@nt et MARREBGEHTERE §25 thet M NG FHi1eh| BREnBRE AP and t he bit

gui de holy@piacldmentO0Bi4k can bACIILE DY bPol N8elNVelitieeit iafe the fifth
aspect, the gate, opening/closing device 1Includes the gear rotating

mechani siAHZRTRbL PReCBRt BFNACIGEHEdHNd the pinion, so 5 that the gate plate
can be easidiy2furned by a manual | y-operated tool or automatic tool

According to the invention of the third aspect, the

15 cross section of the workspace is formed such that a
width in the c¢ircumferential 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 vzreduce frictional resistance due to the intake or
agitation of excavated soil. Further, the depth of the
workspace is smaller on two gsides 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.



Brief Description of Drawi ngs [0015] 10[FIG 1A] FIG 1A is a
cross-sectional view show ng a nain spoke nenber in an excavation use state
of a bit ina first enbodinment of a bit replacing device of a shield

machi ne according to the present invengion. [FIG 1B] FIG 1B is a
cross-sectional view showi ng the 15 main spoke nenber in a replacenent
retreat state of the bit. [FIG 21 FIG 2 is a front view show ng the
overal | spi®] gy machine. [FIG 3] FIG 3 is a vertical

cross-sectional view 20 showing the overall shield machine. [FIG 4] FIG
4 is a parti aIAICFCé?ﬂJa’?%e%PfiF]é‘ﬁtlvV@Wtéﬁﬁwoﬁg thendi if tdutawreshpokbhe[ Fl G 5]

FI G 5"%é&éﬁﬁééﬁihﬁ/@@béﬁﬂﬁdd@U¥8é 1&&6@ the ¥h8wWrghawing the main
cutter spoke as viewed from the 25 rear. % |G 6 is a vertical

Cr 0ss- sedtGGrati s ehA¥ B ﬁ@eaeaitterrr@}éu éﬁﬁ*ﬂj @Fﬁ@t he[pigiopa) s G 7Ais a

partigl gnoss- @ﬁ&thEé' 1&%\@ Showig eaagfpy acerRal Byt aamavianed, S rom the
bottom 30[FIG 71 ]& is a partial ‘cross-sectional view show ng the

repl acené—‘rﬁe#ﬁ‘%e@\stvpéméﬁ ﬁ%ﬂfﬁﬁéosltdpl{ FIG 7C] FIG 7Cis a rear view
showi ng the replacenent bit. [FIG 8] FIG 8 is a cross-sectional
view taken along the 35 line AA-Aof FIG 6. - 7 - [FIG 9] FIG 9 is a
cross- se@bimfalDeseripaken afoRgarididsne B-B of FIG 6. [FIG 10A] FIG
10A is a fgg@m) view showi ng an outer peripheral bit replacing unit.

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 pregent invention.

[FIG. 1B] FIG. 1B i1g 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 is a vertical cross-sectional view

20 showing the overall sgshield 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 is a vertical cross-sectional view
showing a bit replacing unit.

[FIG. 7A]1 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.



5[FIG 103] FIG 10Bis a vertical center cross-sectional view show ng the
outer peripheral bit replacing unit. [FIG 11A] FIG 11Ais a front view of
a bit replacing unit showi ng a second enbodi nent of the bit replacing
device of the shield machine according7te the present 10 invention. [FIG
113] FIG 113 is a cross-sectional view taken along the line CC of FIG
11A. Description of Enbodi nents 15[ 0016] Referring to the acconpanyi ng

drawi ngs, (#hg. fell ewsng owild descydheLnbodidrent se9f takbht aneplacig device
for a shield machine which is an excavating nachi ne according to the
present ihiRatPoR. ©20FECrs -Enbodi ment [ 0017] A first enbodinent will

be descri bedow § hay ebekenaal Q .G ok vLiw OshOhingNEnl83ce25[ 0018]
As shown In FIG 3, a pressure bul khead 12 keeping a face col |l uvium
pressur e Perppgrdedbin r®lEcdmo payitt of a cylindrically-shaped shield

body gexcpyasingogpchirae Bo@dy)iclh M Bd PIAENLELNErBAdY sddtliriatippor ted
by the 30 pressure bul khead 12 via a rotary bearing 13 so as to rotate
about shieleWashaviegnthe @UGé%b@ﬁﬁﬁRﬁfﬁﬁi;#h% BRPARCEBAL 8ALL A circul ar

cutter hepdrd6 {Sapuppert ed.at 4 e £/ ends of 2 Bher%le'gtmcqfngsupport_
| egs 15 projecting forward fromthe rotary ring body 14. cuttér 35 drive
devi ce 1k Pedingnal pgcend sqpaiaens t1ef Readbltgrepdacisidr ovi ded

behi nd_t he.pressyE ecREl khead gl gacigiL Wd&rdihyerdevheepledngl udes a ring
gear 1l7a provided on the backside of the rotary ring body 14, a plurality

of diPve igve®RLONL7b engaged with the ring gear 17a, and 5 a plurality of
rotation gitye fey] cpga(hydBauld ¢ UrflLdd€i SRALT $) b/ € alk@hn TOldHd onal I'y

driving the drive pinions 17b. Further, a screw conveyor for soil renoval
18 is prdhaledinm ¢he pEefdGre 13d -khead 12 to di scharge soil excavated by

the cutter head 16 backward in the

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 1024, and 10B.
25 [0018]
As shown in FIG. 3, a pressure bulkhead 12 keeping a
face colluvium pressure 1s 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



10 space kept at an atnospheric pressure while keeping a face col |l uvum
pressure: [0019] As shown in FIG 2, the cutter head 16 includes a
plurality of main spoke nmenbers 21 exFended along a 15 radial axis RL from
a center nenber 20 on the shield axial center 0, a plurality of auxiliary
spoke nmenbers 22 extended between the main spoke nmenbers 21 in a radial
direction, and an |nternpediate ring nenber 23 and an outer_ peripheral ring

menber 24° wh CRTEY 29pfabeBind &he PraISHe Qulieadntered™Bout the shiel d

axial cemieted 89i¢enABGH ckhe 7TMHIHEISROKE JTBMheY Sgddr anflat PeoduYield ary spoke
menbers 22. Soi]l inlets 25 are fornmed between the nenbers 21 to 24. [0020]
25A pl ur?lithe oPagkeifgpPicithe FRTEEY B inT dR%ei Wy RVPEBERLAGYof the

present ¢ AVERLveNpaheoakl ANt drfuddie dianttarting §oerMaiva, speke nenber
21, and two_ re Lacenent bits .31 are provided fO{ each bit replacing unit
30. eut &t R%NF% ek ¥ Obi FoFehadt i it (e BFes o WP HRBYEHeB%on two si des of

the outesl1petipBenstoesy af7ct R>iaidt Skt IMBpleri PingntheCawf erenti al
direction, Further, a plurality of fixed bits 26 are provided on_the
respect iIREPTPR%t 1ARd ST HB-BGIF aBeSTEH HOTVENET SR - DOF SHAVERX | i ary

spoke nengers pRoaddefihenr esRePrie ot dlendikiselid acest 6f qt Benamige spoke
menbers 21, - 9 - Lg%%é& As shqﬁg%gn FI.G 3, 08 the rear surface
side of Tt cBFERY she £uhftol 3% PROSYRED £Rr 686h whi ch

an' pper adgucE Wepdt £ andaexidsphEie dafheisury Ppesseskbepiihiguah t he ‘
pressure bulkhefg 12 and comuni cates with the backward space such that the
oper at orf 3%h SRt LHVURJPERFEYWSom t he backward space kept at the atnospheric

pressurejodusther, a rear surface frame 29 is provided on the rear surface

side of the main_spoke nenber 21 to form 10 gim%éks ace 28 which the
operator can?EntBCHEhERK 18t hfoubhet FETFERNSEED S I PTHAF 08s secti on of

the reapbuwridbieyfoamaz @bdﬁ&ﬁtenﬁlﬁﬁ@@ﬂ%x@emﬂéahamﬂn@h@ rear surface
sid 5in tgl,c'rcunferengial directicn1éégﬁ§§tégnogft£gt% E%qé is smaller
Chatt hd bt XFF oRE SEPRace coRter
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 O to
connect the main spoke members 21 and the auxiliary spoke
members 22. Soil inlets 25 are formed between the members
21 to 24.
foo201
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.



15 side in the circunferential direction (direction of rotation). In other
words, the rear surface frane 29 includes right and left side surface

pl at es 29a suspended backward fromthe right and |l eft side edges of a spoke
front surface plate (front surface plate) 2l1la, inclined 20 surface plates
29b which are inclined inward fromthe Back edges of the right and |eft
side front 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

pl ates. THE0R&ar surface frane 29 is 25 substantially trapezoidal in cross

section such LA shig il ol e L8ALnSULLACE RLAG 29148 SPRLL, WIN
this confi gurati on, tﬂe rictional resrstance due to the 1ntfake an&
agi t ati oncehitexcaembed sl & smantioded 27 e prengdedi shepsghedshiarid t he

vor kspace. 29,083 el S MOLED LS AARST RGBS o v gidgs of @

radi al axis | eren I'rectl on.
(0022F AstBhowghi thel GBeune hndkbearhd Diand epbmoingcates wiittls 30 are

arranged t ' e t 3 r o ne itch.along the
fadial di Thet ?%ﬁ@#&s %f%i%ﬁé“fé@g%l g?:%%eﬁ?l%?%@é%@%]?eg%ﬂaggge%o%%éach bi t
repl aci ngexhktt £30momhiehdacidiatdagpacki kepRl sertieigpasospbeednt er of the

i oct | o SORCERE oi FRERPSPin df Col r SOFLAG DA (e 1 RpPERURERE KR s 31
are suffithenreprobuaifeed siode haf the werikalkigokey membeapr dtedo [fAA23]
(Reph gcenentoRik)at2T0g (AR AT CPRD! oBbl-atb'3n A SIPILENL,ES 7A tO
through the manhole 27. In the cross section of the rear
surface frame 29 of FIGS. 1A and 1B, a width on the rear
surface side in the circumferential directicon (direction
of rotation) is sméller than that on the front surface
15 side in the circumferential direction (direction of
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) 2la, inclined
20 surface plates 29%b which are inclined inward from the
back edges of the right and left side front surface plates 29a
to the rear surface side, and a rear surface plate 29¢
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



7C, a cylindrical base cylinder 31b, an excavating bl ade portion 3la
conposed of a base 31h attached to the front surface of the base cylinder
31b and an excavating bl ade 31i protruded forward fromthe base 31h, and a
fl ange 31c 15 which projects fromthe tack end of the base cylinder 31b
toward the outer peripheral side and has fixing bolt holes. The excavating
bl ade portion 3la is snaller in outer dianeter than the base cylinder 31b

and is retsgthabhenthbaiegh 3a hide Qiddesdof6r38avhi BhtWrklh 1B 130y descri bed
| ater. As shown in FIGS. 1A, 1B, and 6, the base c¢ylinder_ 31b has a holl ow

portion 3 FntB KRR ERCaTFGSH L @H1g akkg j RY) S65ViBY| ASeFf&d S HeeHush pul |

j ack bei ngr capabhgiaf spUxR RemanRd- pul | i D9at beer GREAGBENBAL thid 31. The
hol | ow portion 31d comuni cates wi_th_ and opens tqQ 25 the workspace 28 via a

center hdfRrkipage ?ﬁeipl§ﬁ§bdﬁﬁihl@%?%ﬁ%f@ﬁoﬁn@e88§ses 3le for

posi t 5oNi @i &iimBArexea%at iQFtss i Aen ai® £ReMRdph Ackhenty WiBtd i £1
positions of the flange_31lc. Further, retreat g05|t|on recesses 31f for

posi ti onidgt i Fubiiepracdmerttdtiacht 30 Poatt FBR WREKePiHd epiScenent bit
31 is rety@st&dedre forned in the front part of the base cylinder 31b.

Mor eover, a detent edge 31g is provided on the flange 31c to notch a face
of the fIHH@%3brthogonally crossing the use position recess 3le in a

paral l el fashi@epR3daiad p{B)t replacing unit) As shown in FIG 4,
the bit replacing unit 30 has continuous nounting holes 21b forned on the

radi 4P axis | i€ ReRPEHReRBoRELT Pdntasur PSPt IR 18I6F - t B #&in 5

spoke nenmuer 2leyihgamrmesti pgol8s 2idePayi By ghr ekesvBRliksy af1 v ch
overlap each other. Unit front surface plates 32 are fitted to the circular
porti ons RATEHeN nd it FREPRSESS A1 Racpat iR BFtArhRE &/d BheF tf Rt i ng

ring pieasrfdcandratefl bad Ry findd9 Pobt sndlnORRRLRG/ GRS N §Xi al
centers QC are provided in parallel to the shield axial center 0 at the

center positiRARtBrAee fonmeTt ditow friackeprabds  32ndogefiifgusB e

formed fameaehyphbctEoR-cRUTRC G Rtat énd2oat thuophBkeSAGHH K- PP Pt s of
arcs centered about the opening/closing axial 15 center, and the radi al
axis |ineRaArEurPRePULEE PREMPHGTF 5 dg pangdphagndiging R plate 34 is

arranged indde rex skrifseingde1alad prdnfsoat 1sushateer! atre 32 via
the nounting ring pieces 40 so_as to rotate about the opening/closing axial
center OCUGHe ¢hRBShPAt ENSR i IR IFYhlveeporl® 3ndcdiFabl e of

comuni Catd itk M A1B1 anehebaghng the (i &PeRbnEs 383whABakeg 10pesd ng/ cl osi ng
device 36 is provided which can reC|procat|ngIX%turn the gate plate 34 90

degre@s b@werred coArbili cabPofilpysi tito Mier el2helBpedPAg €33 ¥ nci des
with thepsdee-poihad® 898 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 3ic. 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 3i1c
to notch a face of the flange orthogonally crossing the
use position recess 3le in a parallel fashion.

35 [0024]



25 a cl ose position where the valve port 35 is displaced fromthe 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 gui de hol es 38 conmuni cati ng
wi th the openings 33 via the val ve pontis -35. 30[ 0025] (Gate opening/cl osing
devi ce) The gate opening/cl osing device 36 includes a gear rotating
mechani sm havi ng an external gear 36a, a pinion 36b, and a drive shaft 36c.
The external q@g&_&@@dékfﬁbf@ﬁﬂgﬂ in the range of about 90 degrees in a -
12 - circunferential direction centered about _the opening/clasing axial
center OC on fffe SORYEY IerFhherd oflenBiti FERrECigH %3 322 The pi ni on
36b is roiatd phablhy sgpReshed nBekween i e hidd s denbodyadZ1anegi% t he

nounting ring piece 40 to engage with the external gear 36a, The drive
shaf t 36clﬂﬁéﬁ/i1%g PRet PENFBRKS6H ke $UHE S P Rt r fiddsCt ot i Re"Siide of the

wor kspacespike Amdmipeal by, opakak@dnta@ly wfbéﬂlfszﬁbrﬁéﬁﬂﬁ% wieagksor an
automatic tool such as an electric or hydraulic torque 10 wench is nounted

on the dR3KEIHf tWREENt BVEELaPe oRKd GHRAF shafti Belronfr i e ERESgat e

openi ng/ ?1@&@ fdevige 86trhul Rot hedatiedinie Sdrt dbfsopencaad cl ose the
openi ng 33. [0026] Furthe a rotation regulating tool 39 for regulating 15

;
a turn oAWK g el afe23k viapPaiitde®ior ¥t raaf $6fFaBBUPSADG ont

surface) yafnd K8l Ot 8 PbabRa34reTha Xl ¥y Ok agyl BSLAY. ool 39 includes an
arc groove 39a and a guid in 39b. The arc groove 39a _is formed over the

ide p . :
r ang€0 of OWEHEWF L0 ERTePEd2AbEENTERE 55 cichi PEPELBSHndRakPar ek er OC

on the reqyy S fACL-08 hh€adabenkledt ® 3t thie GeheerPhBs39boROjgECts to the
inner surface of a face plate portion 41 of the bjt guide bod¥ 37 and is
B

novabl y fihq athito fHenbr eugfa6fe PIGLeSTRL, (RERNFT ny® | #Fft IBFMERe gate
pl ate 34 ean he-H ained. £28h002%0kface plate 32 at two intersection

points of arcs centered about the opening/closing axial
15 center OC and the radial axis line RL. Further, as shown
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 wvalve 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 wvalve 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



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 perforned by sinple W@k equi pnent such as a
manual | y- operated tool or automatic tool. Mreover, since the gate plate 34
is circularly-formed and the outer periphery is rotationally supported via
t he mountdNgetimgrehetal 484 raktaorns dmitefedeivbung aset he turni ng center of

35 the gate p|at 4 becones unnecessar Accardin the. - 13 - outer

di anet er %Reﬁh%ggaf%SbFat@Xé& c&ﬁrgﬁn?é%ﬁégh,gb%s%?%%ﬁgpFﬁlBh§F?éCnguction
ibndt hg7biﬂhe|§ ecﬁiﬁ@ﬁﬂ@r?@hte3|@.la[t@2%&].. 5(1’Bi§t ;g_ll'i:iﬂlﬁlhb?ilgy)is . The bit guide
ody i ncl udes t ace pl at ortion ., two_hol di.ng, cyl i nder rtions
42, and ﬂﬁﬁ%ﬁﬂf&ﬁ%@@ﬁﬁ? Heeriihdiyt FULHE PEOE B'aP&hor ti on
41 issfixatk totleitgi tihgopt et faaca Plaaiea P wiaht bremaunerng110 ring

pi ece 40 by fixing bolts_to cover the rear surface of.the g l,at e 34.
The holmg%%ﬁy?§%deﬂﬁﬁnq¥bﬁ§ g aﬁFoFéEt%ﬁﬂﬂ&&ﬂéﬁ?rQ%?%ﬂ% ?ége@bﬁ

portion 4hewskhayeot heabit teuicthe hales o38.tHdhewbikkpagebback 43 |inks the
hol di ng 2%%inder portions 42. A fix _block 44 en&aged with 15 the detent
edge 31g "RNYHELYepPeERhErt toRY $PGY af Rt KESPELr %&nd sur f ace of

t he |inkigg dh@eke 4BooFustiblr asa holdl dwleic tdr onghrahilce theddeange 31lc of
the replacenment bit 31 is fixed via fixing bolt is fornmed on.the rear end
surfhBe S hoF PRBRESRT RBerBSo i iOFF ZPHb- HEFebfer O RBEI T ol aws 45
for posi t4:onidgshibt chsean dieiwngagedgwkkh cyeh ih@ertageagf demitee 1se
position recesses 31le and retreat position recesses 31L are pl,aced in the
synnetriGlﬁaki??%ngagﬁaF@ﬁﬁﬁbi%%¢d$% nGREFNGHHI TP, tHfie OPSERTTy A ans 45
can 25 be@gmeged with or disengaged fromthe use position recess 3le and

retreat position recess 31f and be fix§d,,since t he engagi ng/ di sengagi ng
bolts 46 are FHEEMEED thrictigh™tHR FERY RSIES d:foqlhé?og%g’nﬁ SRAaE 10

[0029F 3Q Quir®fdf Sewéi gatBRpakital )34 is prothe@ebi bnr epleacigzg unit 30, in
order to prevent E$$h§gressure mud wat er. fromenterti fron1&§% face side,

n
first and S QP USRS )al R S ngP D Qﬁ@tﬁoéﬁred t he outer
peri pheris0fi dherdgstaBlhgandding@s includes an arc groove 39%a

and a guide pin 39b. The arc groove 39%9a 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 39%b 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%a. 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 tocl. 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



35 rear ends of the base cylinder 31b of the replacenent bit - 14 - 31
via nmounting grooves. In the use position, the first bit sealing naterial
51 seals a gap between the replacenent bit 31 and the opening 33, and the
second bit sealing material 52 seal s aayyap between the base cylinder 5 31b
and the bit guide hole 38. In the replacenent retreat position, the first
bit sealing material 51 seals a gap between the base 31h of the repl acenent

bit 31 anshtdée Biimeukdeckok@3Garthafdtstzandasesendelivcesgal i ng
materials 51 and 52 can be replaced during the 10 repl acenent of, the
replacemﬁﬁs%fFléﬁ,lana §&Fﬁiagﬁﬂc%ﬁ%ﬂi%é %P%p@??iﬁgpiéﬁlﬁg(Hﬁ%ﬁned with
high religpility. [0030] As a matter of course, the first and second
bi t sealiq? na}erials 51 and 52 can be nmounted on the 15 slidabl e contact
surface of¢H2  unit front surface plate 32 and the face plate portion 41

via the nount i tIrAOMES . bdSPB1] First gate sealing materials 53 are
nmount ed on the peripheral edge_of the valve port 35 via pounting grooves 20

on the front amf rddr Eirdaceedyr 3vhengdidss & FACTFRtRRF, PSEESRT gat e

seal i ng et er¢@bsh&#dahg Nk 0 hdel onld e42 peshphar Y 1ok itle Wiedex pl at e
34 via nDuntlﬁﬁlgrooves. The first and second gate sealing materials 53 and
54 on thé¥r oS4 Eee peEvERE U tndhE ﬁ%‘iﬁn%aié‘;ntﬁﬁ??ﬁgoﬁ Gdp et ween

the gate Mi-aé@ 84 end LA tURronitr Qiirfakid aseapbate 322 amd taudd 184 and
second gate sealing materials 53 and 54 on the rear surface prevent nud

wat et0f r FraRtRIFRY 40ghY Bdtidsh RNEHAR PpPUREE BhearGThSWHE 9l at e

portion 4l 5009324 plate Bhe firhst rﬁﬁtﬁ%a@ma@feﬁb@u@%g Qr2 sealing
t he periphery of the valve port 35 passes through the opening 33 and the
bit gui d@¥d]CBPIUKYAGLa TEeM tre tTR- YR+ PP aPeT 54T He P RS fi r st

gat e sealdHw wat eghalieSBo3ascampl etreley 1aGhenes b Podk Skidinaksuidirce wWith a
ow rISkholding 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 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 be 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



- 15 - of danage during excavation and replacenent, so that sufficient
sealing properties can be ensured. Further, the second gate sealing
material 54 for sealing the outer perippery of the gate plate 34 closely
adheres to the sliding surface at all tinmes wthout a change in the
capacity of sealing space and with a low risk of damage, so that sufficient

seal ing properties can_be ensured. [.00 As a matter of urs the first

and second® ght@ T@uggépﬁngﬁﬂﬁ%ﬁﬁaj§g5§§%%du%% Bgﬁlgéoﬁbu%ggﬂzg%r§ge si de

of the ubitfsealingr haceriladt s Bielshe fapebplateerparitd on 41 via

T 15, A S FETERE B 0P Tp ] S BRLARng ot b P e SR8 PLEL,  and

a fix guisleabBiigenabériiavi 5@ a«doMmetai dagr beveeehapde ¢raoss-csptinderi s

sur fafe 138 BRGEItnE 0T AN Si s B, REaRRRIFECTa ] A boapEssa of

the push gpuditjenk bhei ¥imsentiad dad bihhemhokbkdwlpdit isera 13 daofaphe

repl acenent_bit 3 and a nnect i ring,57 fixed,t.o the oute eri phery

of the Fﬁ%?t%%ﬁ§ égﬁ Bgsgoﬁﬁghfgé‘ﬂ%atﬂ%g}?838$n§oFPﬁb : f%n@iéhgonnecting

bolts. ApisSteonidedhdie53ls.of Thiee fAusit pud $ackn85biis eearicaied to an

engagenent bl ock. 58 i ch is adjustabl itted to.the fix guide nenber 56.

[ 0035] Tﬁ%ﬁs'%e’fﬁ%lfaéﬁh% 5%5&4%%%5%%?%@‘3?% SUEREN G %w 30 portion 31d,

and 1be cosyEsténgnti 6 thel reaillpohwent obthesngplacermmfibtiedt. The

pi ston rod SPhfspegpaseted Ll IS, <9RgeHEn J2Ler S Tdi Sl asthe 11X
[0030])

As a matter of course, the first and second bit
sealing materials 51 and 52 can be mounted on the
15 slidable contact sufface of the unit front surface plate
32 and the face platé portion 41 wvia 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 unit
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



56. Further, the push pull jack 55 is shrunk, and the replacenent bit 31 is
pul l ed out fromthe opening 33, the 35 valve port 35, and the bit guide

hole 38. - 16 - [0036] Wth the above-described configuration, bit
repl acenent can be perforned simlarlysto the followng bit replacing unit
30. 5[0037] (Bit replacenent of the bit replacing unit 30) In a

tunnel excavation state, the replacenent bit 31 is fixed in an excavation
use posiLEo n Fan Bt 0£68ds-80d i diep! bits 31 are

wor n, 10‘5% hgargu tgeghgﬁln e(\egéelc\a/alt%e C%Es%rg%s?g? gcp(r‘)}%i t{’ieonsa&v\heg?%{:the mai n
spoke nmesEfigiehtiverglimy trarqpextdieeptagehenensiuredl iBdRe¥i oned, for
exanpl e,y JZ I t :  5hhe QPer A OInENLRE S

wor kspac%hggé?ﬁgfgl&g g:t%e s%;%h%ﬂi r%g&'%%{?% Faceot h:sr_ bi tsr.@lS[ Ooggiﬂ%r

I'n thf w§¢ksph@§y§9;pmmﬁ§§?tﬁgﬁﬁaﬁﬁtﬁz 2 EEQQWh%QEES?%gﬁoégbeﬁpf[atOr

i Nnsegts '@ﬁ?S‘QH £l &C 4 N0 the holl ow
portFons gggigﬁastge%?%nper Jles %% o%.the replacerment bits 31 fromthe
Legr 205@@?&@@53 of Eﬁ;lmm%ﬁSR&leam@erEbrﬁiém¥lﬁisf1§:réﬁzﬁﬁé:jafkb_t
odi es a Li-koas 331G Lepkacenen its
31 via t (2 gfé?ﬁ%e%%l?%g%r iengs %ljﬁﬁ%ﬁre?ﬁ t he engagerreent bl%cks 58 are
engaged We&H3the fix guide nenber 56 attached to the rear surface plate 25
29c of the r f an Pk St 00 ods ol /s dde push pul

j acks 55 argf%dazﬁﬁe%?ggog?ggpgt%ﬁg'p%&&gfgp%éj acﬂsqﬁ%Scargh%nngct ;dfgto t he
engageneseablingkwab8ripdE3dH3 and 54 2garrhbef moung-dsbl R ohet ARAR e 3lc
are renoved, sp 30 that the repl.ace t bi 1 it guide bodies 37
are sepaFa?eﬁn}?o€¥%%%rﬁ%ﬁ Yo Hiﬁﬁ%ﬁﬁ% OFhéh%n§§%%n§?§F§engaging bolts 46
are | oogemediogodthatiat heurdckigiggrdavies45 are retracted fromthe use

posi ti on§gsEFses 3le. 35[0040]

1)

{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 29¢ of the rear surface frame 29 along the

20 radial axis RL. Meanwhile, a jack body 55a of the push
pull 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 is 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.
f0035]

Thus, the jack body 55a is inserted into the hollow

30 portion 314, 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.



- 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 381& he | 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 acenepdc3el reat positions. 10[ 0041] 4) When the two repl acenent

bits 31 are fi i.n the replacenent retreat posit.ions, manual | y- oper at ed
t ool or automﬁ%ﬁ#t #%P%éé@efﬁrF%?gtF8ﬁ oy ﬁﬂ&?THﬁﬁﬂrive shaft 36¢ of
t he gat e pehiaghehostag Bevipee f3maddheniniles Aby gabethkateldbviinng ur neU 90
degr ees ﬁé.neans of .an ogenigg/closing gear mechanism the gate plate 34

cl oses tHE & vibeBPRATREsYE3E PHo42) 5) The piston rods 55b of the push

pul | sackgpd@b7rnd 20 the fix guide nmenber 56 are separated from each ot her
the connectin

rings 57 of the |ack, bodies 559 ar.e renove ut fromthe
fl anges 31c o%Eﬁﬁe ACEhENt éftghglglghgeﬁaﬁﬁﬁﬂﬂIu?%Eg%8€5 are
separated fromrd ke tweplecamerivit ion3dtagnd then rdie prsheptl bifagks 55 are
25 renoved gyt.%é0043% Q} After the enfa%ingédiSﬁEgaging bolts 46
are | oosered Bt he FBCRIAGVATAR A5 RRPFETALt ed#F¥BnT e retreat
pﬁsiéiondx%?ﬁﬁffoﬁlﬁrobhgdWObmdrQMéﬂxﬂp%FcéméﬁtSBiB% ane arenmaxeth out from
the bit ide holes 38.and are transported. [0044] ... 7) New
op| MendiS FTCESR OF AMBpORYaTs do BHRD M kSparb S5 LaPe PSHLd Mt o t he
bit gui denshiol espS8e MbAbE? RACkaRG R awke 4 bget eagagedavkeimzthesied r eat
position_- 18 - recessea ﬁ%f, t he engagi n /disen?aginglbolt 46 are
tightened? aiftl PR TEPPGRent At EFANPIF ard 1§ xRBAT FACPHE L ER°AdEfent retreat

posi ti onsurther, 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 31]j of the replacement bits 31 from the rear

20 sgurfaces of the holding cylinder portions 42, so that the
jack bodies 55a are attached to the flange portions 31lc
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 29¢ 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 31lc 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]



[ 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 acement bits 31 via the connectingttings 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/ cl osi g déharcecl3d pesdrpudd Byrcks tReamenealhykqpeartss ed t ool or

automati c rn.the.gate plate 34 90 degrees in the opposite
directi onr,éé)ﬁec%‘/rg %‘,{é %6%553 5% oelpr‘?fc%tarea%‘? t"ﬁgi t‘abe og%?ﬁlhﬁg %?%Sand t he
openi ngs 3B @ne epeaedtip0dllad20 ) rAfdey Fhe pngagtmgddglsengagi ng bolts
46 are | Qosened and t | acking cl.aws 45 are retracted fromthe retreat
posi 1+ on VareespdrEq; I8, RE° SR Sar S IR B AL AR e SRR A ho

repl aBenerite hits @didat hoflke bist, qiiedeldwitiegy IR avhes ©xeayatuas klbade
portions.3la 25 protru rward fraomthe valve ports 35 via e openi ngs
S Furs A SRR OCkiRS ERen ek RITHUAT G 18RS (ALE pobPEi on
recesses dlmadgindpbdpesnyaghed, band s hes fdwngayidlenedd 4he€ bBhkdi ng cyl i nder

ti 42 t ed h ather by the fixing bolt d 30
opl aconditP I TRTSIE aPACr: 20526 (Ha Bt 111 itHo T50RA Lot i PRBeBReavat  on

use posi tpaat o8] 11) The connecting rings 57 provided on the
j ack ?odi a of the push pull jacks 55 are detached from 35 the fl anges
31c df the Tepl acement bits 31, cand the - 19 - piston rods 55b and the fix

gui de nenber 86 dhersepsy aiwsl replacement bits 31 are fixed in the
replacement retreat positions, a manually-operated tool
or automatic tool is used to rotationally drive the drive
shaft 36c¢c 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.
foo42]
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



fromeach other, and the push pull jacks 55 are renoved out fromthe

repl acenent bits 31. [0049] 5(Quter peripheral bit replacing unit) As shown
in FIGS. 10A and 10B, an outer periphery excavation bit (replacenent bit)
61 for outer periphery excavation is prfovided in the outer peripheral bit
replacing unit 60. The outer periphery excavation bit 61 10 is tilted
forward at 8 to the opening/closing axial center OC in an outer peripheral
directi oredessesudaf, other epemigplhey/aliaemdadivntbsittaee pkate 63 is

attached .0 .an outer ripheral .front plate connected_to the i.n spoke
mener 21 EEHRCRUt 2BR RBRA TR AR e o tha 1 | e 15850 fd WiF openi ng
64 is formmplatesent oréheeatit @osperiguery of the outer peripheral unit
front surE £ | ate 63. A gate plate 65 is placed on the rear surface of
t he outer perlgheral unit front surface plate 63 via the nounting ring 62

S0 as5to turnsabaite tirekbopbas ngbal 0si npeaxialh qertleriXks nsshereange of
90 degrees, A valve port. 66, is.fornmed on the te plat SQ as to

coi nci de “and rc%?rclflruﬁlqg%t {éhﬁi Fﬁ’itlﬁ’g é’ﬁéﬁﬁ%@’%ﬁg Bpfo‘dgﬁdggﬁo&?"%f§ s al so
attached Halddhes rpast suhéacepatcieermuttert peri phendl thai §abkomodsiad ace
plate 63 via the 25 unti ri 62. The bi ui de_body 67 has .a bit guide
ol e 68 G Sat PAGInEPh e Bfie SIAPE o C Bt bl FEBOBLRTRE obibmd | o
tilted at3it helsatiee anghre 8t i65heing@NH7 t uanirtenentlse asrgagahegtr ed
simJarly . to.t einth a ening/ cl osing deyvice_36_and the bit 30
repl%@ené%toﬂﬁihfgﬁ%%%egr g#ﬁd%@‘ﬁ Jrc]ﬂ%ﬁutlh eg%‘?’rlﬁb?ﬁf égeﬁﬁlgl rfr&ﬁ‘?er al's, and
an expl amaits toon thed edfbi sfophkt ethel QABA] {&fk estsapé tbankictsld egdodi ment)
In the first enbodinent, after the replacenent bit 31 35 is retracted and

cont ai neFAH (Nt gui de hole 38 of - 20 -
[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 50 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 3le 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 31lc of the replacement bits 31, and the |



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 rfépl-acenent bit is rotated
concurrently with a rotary support nenber, the opening 33 can be cl osed
with a small drive force since the gate plate 34 having the valve port 10
35 is turpieskofrurdtier S5bhanki thguifde: adyle3 indraiseonby &Debeeplamaeﬁad)n t he

rear surface of_t oke fr surfa the ate te 34, so
that the SETBTASaOERES: of "Ehe ™ FREh b ehel L £ 220 gan e Fsfluced and
t he wor ksm&cefﬂc&ncanebeewldele:me@ltt aﬂln:ead 3115[ 0052] Further, since soil
pressure P%%Xﬁer pressure acts during the replacenent of bits, the push

pul | jack required to pull or push the replacenent bit 31. However,
t he repl acenenoulidr Fetiplserdl ybiet rapteding aditiear 20 direction but is

not positioneq in.other a_tu si de Shlft sa that the push
pul | jack 55 2’5 Sﬁ’é’“@ésjrrf&s%#%meﬁ [6B§3§B%hea§fa R i T RS ]@]np%§r}§ount ed

bet ween teha:mtkﬂoﬁrbmt ZEe@ﬂbﬁ:&ﬁ@ﬂﬂ atie )21en abdrt betéacpepliaheporti on 41
of the bit quide. bod ut.er peri of _th ate plate 34 is
surround?d“%/ tf‘ujeorf'ro tpﬁavﬁﬁﬁé &lneézgl 4(55)11%&?% I?‘F.’élaﬁﬁgé% B 3ftion is not
exposed irrﬁﬂatchﬂug\mhspase 28Théhusthirghesdftiery sepravatedn BAE0@54]

Mo t f .th K 8 formed by th f
fr;e 6’% iq cro ngsi‘te?ﬁ %aaﬁg 5bhg work spaceengng/giosmgyax g rear surface

center OC in an outer peripheral direction. A circular
outer peripheral unit front surface plate 63 is attached
to an outer peripheral 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 gaté plate €5
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 wwdth in the circunferential direction on the rear surface side
(excavating machi ne 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_sgél_can be reduced while ensuring
strength. Furthernore, since the replacténent bit 31 is placed on the radial
axis line RL and is retracted only backward 5 along the |inear direction
during repl acepent, .the workspace 28 can be sufficientl¥%ensured in a

directi on-% BuFI FH§IGuLA%e +Epl BRenBRESHPLAIE dift i bRy FepPEtenithe

resul ti ngyd e aBpbARHRGYRTRIYiid) A0V Ka8i bist Y + HOQRE]vd OShreezthecfirst and
second gate sealing materials 53 and 54 are provided, [t isS_pgssible to

ef f ect i véliSH+2G8AL LRPTh T SRFRINE I3 vat 8P (TR REPIRY £ Ar ofgh the gap

bet ween tdiecgadenpl ahe %@ﬁ§1 ihesupst front surface plate 32 and a gap
4 and the bit 15 guide body 37. Further, since the

betmegn tpe gaﬁe pl ate

first>and %@ebhd bit sealing materials 51 and 52 are provided, it is
possi bl e to effircd | WehipREederb hirgh-grassuiee nid watieh faomentering the
gap between the Qﬁﬁlaqenent bit 31 and the bié gung Qo%etgg. 20[ 0056]

Mor eover , TERIRETHE Ritte GheMTR SSTFTIEREE 48 Ml 1865 Y he gear
rotating sephaent smedisst Ng-Hdewxtiieignalz gear babalasddt kethi ai smaB6b, the
gate plate 34 can be turned by a nmanual | y-operated tool or autonatic tool
to 25 eaéjrlf]y"%p%ﬂr&e ELEsE tHhe ofrbenglase Séc iy BbotiRfreRe LYE0PPREY Bi t

replagi ng3ind &) £ 3ph8at heplirk He8P! AU PRI §u3Be0bddie 7 nads eshegi gpnt, the
two replacenent bits 31 (openings 33) are placed on'the radial axis |ine
RL. HoweWst PEaC8forh theFssr 19w bpde 198, the £anke reppaki Ayriace 70,

three replgedepiabiia 3helfuad¥ Qyided 8k, eaHldiad ks Vb Sgheaualy angl es)
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 2la 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 fo054]

Moreover, the cross section of the workspace 28
formed by the rear surface frame 2S5 is formed such that
the width in the circumferential direction on the rear
surface side (excavating machine body side) is narxower

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



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
gui de holes 38 are formed 120 apart on the sane arc centered about the
openi ng/ cl osi ng axial center OC, and tdie 1+ hree replacenent bits 31 are 5
provi ded. The replacenent bits 31 are tilted a toward the front outer

peri pheral side, and a gate opening/cl osing device 36 reciprocatingly turns

a gate pl@ies 3drisribRalanasiehalr dddeio comdi gutakkony akq the sane as
those in the first enbodinent, the sane 10 conponents are indicated by the

sane ref &erRECHTRBRAI 801 &nGain s MG DR hE? eBRSPE 1BA FLEENTWDS58] | n

the bit rephacdRgorait sT8cet Reid Mg Jepasenet Bit $s3b16aRdPr ovi ded,
advant agequsl y redu0|ng cost, 15 and_ the three replacenent bits 31 can be

cl osel y ﬁ%.%@la%héxéﬁyléﬁ&bﬁln@rﬁfJeC‘ctlr%fae%%@awéw PRGKHMHFAY  t he

rep'agem%moﬂétﬁhéllﬂﬁéaklBh%@cﬁ%bﬁfEﬁr£ﬁ§ »opkspamene8 ear be effectively
used. - - Cains [Caiml1l] A Dbit replacing device for, an excavating

machi ne, WQEﬁ%P%C?e%?a@ﬁﬁgbﬁe@“ééqﬁﬂQEf%ﬁcﬁ@%@ﬁe@nlﬁ gufii&e RN 5 whi ch
is placed e {100t oRAr tnef rap1exGa@Eid e treshi serhady rep 1exehate, ground

the bit replacing device conprising:
resulting in an improvement in workability.
[0055]

10 Since the first and second gate sealing materials 53
and 54 are provided, it is possible to effectively
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 1s possible
te 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/closing 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



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 replacenent bit
can be inserted and renoved, the openiawg 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 repl acenent

bit can herhasewbedsandnf ir@dpbit repBadai® Phat e7pl aspdnbeigaeeny the front
surface plate and the bit guide body so as to turn about an 20
openi ng/ cYdLYRgPakFal 3eenf®d Fortt iEH 98 e hes 3 BntrsufPaBEDIlA%, the gate

pl ate havipgre ¥al ¥ReP8ahet RRQUGREWWYE €44 thsoh €Pt RE€ABBh i Byl C@fk Ry | nser ted
and renoved; and a gate opening/closing device capable of turning the 25

gate pl at@bet weBRt 8T cBfmuAnEatilvh Pusde i 6P 1 dFCBBRRURILESt iPdg &4 openi ng

w th the Didvgaede hohe aagdiacehese PAT 10N akere: 1 hegoRentBgalg cl osed.
[Claim?2] The bit replacing device for, an excavatlng machi ne 30 accordi ng
to cl ai mhe whEPRF nCHRBTaPerdRNe e $4F ac2hen? BRtSconprises a plurality

of repl acsi@mMing)tsopiayi dedidle edale ANHESaOING1 §aTBrais Gl LNt ered
about the opening/closing axial center of the gate plate. [C aim 3]
plate 34 in the range of 120°. Other configurations are
the gsame 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.



- 24 - The bit replacing device for an excavating machi ne according to
claim?2, wherein the two replacenent bits are provided on a radial axis

| i ne passing through a rotation axis of the cutter head, and 5a cross
section of the workspace vertical to tdi®e tadial axis line has a snaller
width in a circunferential direction on a rear surface side than that in
the circunferential direction on a front surface side. [Claim4] 10The bit
repl aci ng device for an excavating nachime according to any one of clains 1
to 3, mhe&gkgwgatf sealing materials are provided between the gate plate
and the f 18yt ace pl ate and between the gate plate and the bit guide

body, respectiaveit Fa51£eingf fedtcan ot em Exdqerd phes ym@thihe  gate pl ate
and a per,i pheral edge of the valve port, an a bit sealing materi al

; , d
for cut GH¥tikeRtRGiREdIEN1SSyAs B e tHeds 81 acERERETD] d the bit
gui desholugni ¢ asmpdhcédThe Bi trrvaR asdhg deviseekervan 1exCaaii ige Machi ne
according to aqg one of clains 1 to 4, wherein_the gate qpeni ng/ cl osi ng
devi ce cgﬁﬁ?Ys SXGRYA L RoXOURG nedHark s FaRTAGIEH 88VeSfal gear forned
on the owdppeEipgery of the gate plate in a circunferential 25 direction

centered about the opening/closing axial, center and a pinign en a%Fd W th
the external GedSar surface framé& provided on a rear surface Side

of a front surface plate of the cutter head to form a
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;
& 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 frontA
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 egual angies on a same circle centered about
the opening/closing axial center of the gate plate.
[Claim 2]



10

15

20

25

The bit replacing device for an excavating machine
according to claim 2, wherein the two replacement bits
are provided on a radial axis line passing through a
rotation axis of the cutter head, and

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

[Claim 4]

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
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]

The bit replacing device for an excavating machine
according to any one of claims 1 to 4, wherxein 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
direction centered about the opening/closing axial center

and a pinion engaged with the external gear.



