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METHOD FOR REPLACING A TUNNEL BORING MACHINE ROLLER
CUTTER, HANDLING DEVICE AND ROLLER CUTTER SUITED TO
SUCH A METHOD

FIELD OF THE INVENTICN

The present invention relates to a method for
replacing a tunnel boring machine roller cutter on the
cutting head of a tunnel boring machine, as well as a
device for handling the roller cutter and a zroller

cutter suited to such a method.
BACKGROUND OF THE INVENTION

A roller cutter 1is a cutting tool that revolves
freely around a shaft attached to the cutting head of a

tunnel boring machine.

During rotation of the head and under the
influence of thrust, the roller cutter rolls over the
cutting face and chips out the rock in the form of

scale-like plates.

Thus the cutting head includes a plurality of

roller cutters evenly distributed over its surface.

the roller cutter rolls over the cutting face and



5The problem of changing the roller cutters occurs particularly in the case
of a confined face tunnel boring machi 2, because access to the cutting
head and to the roller cutter nmounting hardware is difficult and the
wor ki ng environnment i s under hyperbaric conditions. 10 I n such tunnel
bori ng machi nes, the changing of the cutting head is carried out, for
safety reasons, fromthe rear of the cutting head, that is the side of the
cutting head opposite the cutting face. 15 The procedure for changi ng
aroller cutter often demands the exertion of considerable force

(sl edgehanmer bl ows for exanple) for |oosening the used roller cutter from
its housing, due dehjais @ndlihe 2habsencerof cguidanceateor mdented| er

cutter, which, is, poorly conpatible with work under hyperbarj ndi ti ons.
by esem PR R A TR e b S S S PR M RFORE ot
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painstaﬁhng manual intervention. 5
In such tunnel boring machines, the changing of
the cutting head is carried out, for safety reasons,
from the rear of the cutting head, that is the side of
the cutting head opposgite the cutting face.
15
The procedure for changing a roller cutter often
demands the exertion of considerable force
(sledgehammer blows for example) for loosening the used
roller cutter from its housing, due to jams and the
20 absence of guidance for the roller cutter, which is
poorly compatible with work under hyperbaric

conditions.

At present, the procedure for changing a roller
25 cutter consists of equipping the roller cutter with
lifting eyes, to 1lift it using a pulley block running
along a rail, to load it onte a cart running through
the equipment airlock and to bring it back to the rear
inside the shield, at atmospheric pressure.
30
During dismantling, it is also necessary to
progressively collect all the elements (wedges, screws,
bolts, etc.) necessary for mounting the rollexr cutter
and which will be re-used for mounting the new roller
35 cutter,



Once the roller cutter is pushed toward its operating position, several

bl ocki ng wedges are put in place, whicl® are held by neans of bolts. 10It
wi |l be understood that this procedure is long and tedious for the

operat ors. One object of the present invention is therefore to

i npl enent a nethod for replacing a roller cutter 15 which makes it possible
to reduce, or even to elimnate, any human intervention during the

repl acenent of a roller cutter. Anot her object of the invention
is to propose a 20 roller cutter which lends itself to such a nethod.

Anot her object of the invention is to obtain a roller cutter handling

devi ce suited toHdmddpl esent ahonmef hdirs raatikeed, cbytemkiingoi tipossi bl e
in 25 particular, to avoid any |oss of conponents ;L i he

rol l er cuttel°Hamti ng d&¥A eb%ﬂ%lfo%eerlcéés%go %t%?%%%’ a“ﬁk%il#(l)ﬁe%%ﬁ%% any
areas that retmimswtkemomamcl 3hterverBirally, this device nust be usable
in existing cutting heads without requiring nodifications to the sane. 4
BRI EF DESCRI PTI ON OF THE | NVENTI ON According to the invention, a

net hod for repl adiog a et | @oltRY ercHouit ed v tHHPret 0at?¥REF nstide a 5

housi ng i ncqrporatad into; ¢ hen cuktiaganeadoekiagt weidele sbermangpurmehi ne is
proposed, inplenmented wWith a roller cutter rngﬂently bearing a nenber for
| ocking it i¥aFe he"Hotsi g diet-heBhdGHs éﬁ%ﬂ%ﬁ 's® sai d prel oadi ng.

10 It will be understood that this procedure is long

and tedious for the operators.

One object of the present invention is therefore

to implement a method for replacing a roller cutter

15 which makes it ©possible to reduce, or even ¢to
eliminate, any human intervention during the

replacement of a roller cutter.

Another object of the invention is to propose a

20 roller cutter which lends itself to such a method.

Another object of the invention is to obtain a
roller cutter handling device sulted to the
implementation of this method, by making it possible in

25 particular to avoid any lossg of components.

Likewige, the roller cutter handling device must
be easy to clean and not include any areas that retain
water or mud.

30

Finally, this device must be usable in existing

cutting heads without requiring modifications to the

same.

35



10Sai d net hod conprises the steps consisting of: a) renoval of a used
roller cutter fromsaid housing, conpriging the foll ow ng steps: 15

cl anpi ng onto the housing of a handling device designed for grasping and
guiding the roller cutter, grasping of the roller cutter by the
handl i ng device, 20 rel easing the preloading applied to the roller
cutter, wunlocking the roller cutter fromthe housing, 25 extracting the
roller cutter fromthe housing, unclanping the handling device fromthe
housi ng, 30b) installation in said housing of a replacenent roller cutter,
conprising the f#RHW AFEERpErION OF TH%ﬁiﬁﬁﬁWﬂ? the roller cutter by
the handling device, 5 docking, then clanping the roller cutter handling

devi ce onto the housing,
Accoréhng to the invention, a method for replacing

a roller cutter mounted with prelcading ingide a
5 housing incorporated into the cutting head of a tunnel
boring machine is proposed, implemented with a roller
cutter permanently bearing a member for locking it into

the housing and means for applying said prelcading.
10 Said method comprises the steps consisting of:

a) removal of a used roller cutter from gaid

housing, comprisging the following steps:

15 » clamping onto the housing of a handling device

designed for grasping and guiding the roller cutter,

- grasping of the roller cutter by the handling

device,
20
» releasing the preloading applied to the roller
cutter,
» unlocking the roller cutter from the housing,
25
o extracting the roller cutter from the housing,
e unclamping the handling device from the housing,
30 b) installation in said housing of a replacement

roller cutter, comprising the following steps:

« grasping of the roller cutter by the handling
device,
35



insertion of the roller cutter into the housing, 5 said roller cutter being
gui ded by the handling device, lockingof the roller cutter into the

housi ng, application of a preloading to the roller 10cutter.
Wth particul ar advantage,said nethod is inplenented in an autonated
fashi on using a nmechani zed system equi pping the roller cutter handling
device. 15 For inplenenting this nethod, the roller cutter
perrangntly EeaLs the elenments that allow it to be | ocked and put under
preload in the housing. 20This avoids any | oss of conpanents durin

handl i ng, di snant1i ngcahkd ¥ emp&REing %#a%wﬁ ol F8F cd%%?r cutter
Accor di ng t o;hdr sierded @rhadidreiie doddiendgiet hod, 25 the roller cutter is
hel d by the handling device through its | ocking nmenber. A second
object of the invention is therefore a rollercutter designed

forinpl enenti ngsai di 30 replraceimerite methbelr cutter Thetd ocke ngowehd®r of said

consti tubes & 1T G BT bak T 07 (he hrpbte o] (8 50 Hanal ihg e 2 "

» locking of the roller cutter into the housing,

+ application of & ©preloading to the roller
10 cutter.

With particular advantage, said method is
implemented in an automated fashion using a mechanized

system equipping the roller cutter handling device.

15
For implementing this method, the roller cutter
permanently bears the elements that allow it to be
locked and put under preload in the housing.
20 This avoids any loss o©of components during

handling, dismantling and remounting of the roller

cutter.

According to a preferred embodiment of the methed,
25 the vroller cutter is held by the handling device

through its locking member.

A second object of the invention is therefore a
roller cutter designed tor implementing said

30 replacement method.

The locking member of said roller cutter 1is
designed to be immcbilized, so that the roller cutter
constitutes a rigid Dblock for the purpose of its

35 handling.



6 According to a particular enbodinent of the invention, the |ocking
menber includes a bayonet that is nmovalde in rotation between a position
for insertion 5 of the roller cutter into the housing and a position for

|l ocking the roller cutter wthin the housing. The means for
prel oading the roller cutter can include screws which are permanently born
by the roller 10 cutter. Thus, said preloading screws are preferably

carried by the bayonet in a way that precludes |oss. 15A third object of
the invention is a device for handling the roller cutter in inplenmenting
said nethod for replacing a roller cutter. Mre precisely, this handling
devi ce conprisesiaZhr@h$l efentaf opagtarping orheddigehousiofy, tlan el ement

for grasping the roller cutter, .25 neans for_rel easing,or_ applvyi,n

prel oadi ng tF{HETYH eFREu PE#,ngaﬁmgﬁgﬁbn%n?g?g%it?agpﬂﬁﬁgﬁhéj%o | er

cutter 30 a ienberafbs Actu@ta g Hee twsdki g pesbeionffeheinotttetout t er.
5 of the roller cutter into the housing and a position

for locking the roller cutter within the housing.

The means for preloading the roller cutter can
include screws which are permanently born by the roller
10 cutter.

Thus, said preloading screws are preferably

carried by the bayonet in a way that precludes loss.
15 A third object of the invention is a device for
handliing the roller cutter in implementing said method

for replacing a roller cutter.

More precisely, this handling device comprises:

- + an element for clamping onto the housing,
« an element for grasping the roller cutter,
25 » means for releasing or applying preloading to
the reoller cutter,
e an element for extracting the roller cutter
30 *« a member for actuating the locking member of the

roller cutter.

Advantageously, said device also includesg means
for cleaning the housing.
35



Advant ageousl y, said device also includes nmeans for cleaning the housing.

7 Further, said device preferably 7includes neans of transporting,
docki ng and/ or clanping onto the housing by nmeans of a robot. 5A fourth
object of the invention is a tunnel boring machine including a cutting head
and a plurality of roller cutters such as those described above and
housings built into the cutting head, said housings bearing contact
surfaces for locking the roller 10 cutters. Sai d housi ng

advant ageously have contact surfaces for docking and uidi@g a rol]er
cutter handling dBHdEBuCIRHS ER4tClBERLBER AoV CITSSS Means ([ |y, the
rol ler cutt efsamphtthendougbagsnqadyanl ageeuskyihaventespga! inGusing

conpl enment ary supporti contact surfaces for centering and guiding the

rol ler cutter? h Cﬁﬂga Hb‘ﬂ%?a’hg. 20 BRI EF DESCRI PTI ON OF DRAW NGS

O her features and advantages of the invention will appear fromthe

detal| eddescr ! pll 0B it hbliceh 1gk! ke WD LAIELPNGE Lo g appended
drawi ngs “i n whi ch: Firdire 1A shows a roller cutter inside a housing
and a devi cebdwingunaiingne hene bidiers cuteerting aheaf | 2pd 30 plig¥etlehange
situation, o= pofthgures dB.thraugh 11 khustr agesthendif berert sheps in

the process of nounting a roller cutter conformng to the invention,
housings built into the cutting head, said housings

bearing contact surfaces for locking the roller

10 cutters.

Said housing advantageously have contact surfaces
for docking and guiding a roller cutter handling device

such as that described above.

15
Finally, the roller cutters and the housings
advantageously have respective complementary supporting
contact surfaces for centering and gulding the roller
cutter within the housing.
20

BRIEF DESCRIPTION OF DRAWINGS

Other featuregs and advantages of the invention
will appear from the detailed description that will
25 follow, with reference to the appended drawings in

which:

Figure 1A shows a roller cutter inside a housing
and a device for guiding the roller cutter in a roller

30 cutter change situation,

Figures 1B through 1F illustrate the different
steps 1in the process of mounting a roller cutter
conforming to the invention,

35



8 Figure 2 shows the roller cutter in position in its housing

according to the invention, Fgure 3is atop viewof aroller
cutter in 5 position in its housing, Figure 4 is a section view al ong
HHof the roller cutter and of the housing illustrated in Figure 3,
10Figure 5 is a section view along GG of the roller cutter and of the
housing illustrated in Figure 3, Figure 6 is a section view along A-A of
the roller cutter and of the housing illustrated in Figure 3, 15

Figures 7A and 7B show the roller cutter_handling device, the housing and
the roller cutteigntgos? t PRV Feshert FOELGYi (BETEd 1R ERFHCeMbved from the
housi ng during tthewdiep) acemiiyce®, R0 inventddgure 8 shows a section
view in the longitudinal plane of the objects illustrated in Figure 1 A
Figure 9 shows a perspective view of the handling 25 device for the roller
cutter (which is mafurshoan)is a topi gures bFA anddl0B1r espeteivelly show

and exanpl e of .handl'qg}% i.ce. mounted on a sem -automatic positioning
means an aﬁ“ﬁ%%ﬁprbﬂéi a gﬁgﬁgﬁ%?device 30 nounted on the term nal part
of a robotic handling effector.

Figure 4 is a section view along H-H of the roller

cutter and of the housing illustrated in Figure 3,

10 Figure 5 is a section view along G-G of the roller

cutter and of the housing illustrated in Figure 3,

Figure 6 is a section view along A-A of the roller

cutter and of the housing illustrated in Figure 3,

15
Figures 7A and 7B show the roller cutter handling
device, the housing and the roller cutter in position
respectively inserted in and removed from the housing
during the replacement cycle,
20

Figure 8 shows a section view in the longitudinal

plane of the objects illustrated in Figure 1 A,

Figure 9 shows a perspective view of the handling

25 device for the roller cutter (which is not shownj,

Figures 10A and 10B respectively show and example
of a handling device mounted on a semi-automatic
positioning means and an example of a handling device

30 nmnounted on the terminal part of a robotic handling

effector.

DETAILED DESCRIPTION OF THE INVENTION

35 When the tunnel boring machine is put into



DETAI LED DESCRI PTI ON OF THE I NVENTION 9 service, each roller cutter is
installed in its housing while being subjected to a prel oading which allows
it to resist the forces to which it will be subjected during cutting. S
Conventionally, the housing for its part is affixed to the cutting head,
typically by welding. As will be seen bel ow, the procedure for 10
installation and extraction of the roller cutter is facilitated by the fact
that the | ocking and preloading el enents are permanently born by the roller
cutter. What is nmeant by "permanently born" is that the 15 different

el ements al | /F AT 03Ty Eret- P e?%%%?%gl%fllﬁ%"éapoﬂ et ctit oUW tHi n the
housi ng can haves r gk ahyveurBkiceBawdd aie§p@n;baa@n9nema.r¢@t kerlovautit hat they

remai n nmechani cal | ¢con ected to ong _an t e possibility of
naturally Séﬁ%F&FIﬁé ?ﬁ&&eﬁbrtPeﬂﬁgéﬁh m%.r%#ﬁ gut%gbj téé
extraction odufdm§emhﬂmﬂﬂgu cutter fromits housing is |nplenented during
t he foIIgMAng steps. 25 Renoval of a used roller cutter

Conventionally, the housing for its part 1is

affixed to the cutting head, typically by welding.

As  will be seen  below, the procedure for
10 installation and extraction of the roller cutter is
facilitated by the fact that the locking and preloading

elements are permanently born by the roller cutter.

What is meant by “permanently born” is that the

15 different elements allowing locking and preloading of
the roller cutter within the housing can have relative
motion with respect to one another, but that they
remain mechanically connected to one another without

the posgibility of naturally separating.

20
Method for replacing a roller cutter
The extraction of a used roller cutter from its
housing is implemented during the following steps.
25

Removal of a used roller cutter

Firet of all, a roller cutter handling device, the
structure whereof will be discussed below my means of

30 an example, isg brought to the housing via the back face
(that 1is, as stated above, the face opposite the

cutting face) of the cutting head.

The delivery of the handling device can be carried

35 out in a semi-automated manner by means of a pulley



First of all, a roller cutter handling device, the structure whereof wll
be di scussed bel ow ny neans of 30 an exanple, is brought to the housing via
the back face (that is, as stated above, the face opposite the cutting
face) of the cutting head. 10 block, or in a conpletely automated manner,

t hrough the use of a handling robot. The handling device and the housing
have 5 respective contact surfaces which cooperate to all ow gui dance and
docki ng of the handling device on the housing. Once in position, clanping
el enents, of the 10 handling device for exanple, or of the carrying robot,
are act uat edoieclpr ooF din | KPR BF € Ned deoP2eSBNTRNERE. hBUEPRID BECwi || be

seen bel ow, &Q@sgfeéeﬁgﬁ@§i@%nr§§5@ist 15 of retaining pins novable through
a quarter-turn arranged on the handling device for hol ding suitable contact

surfaces provided on the housing. The follow ng step consists of
graspi ng of the 20h4 ol hendduticer Heekcrg neEmder the t héckardlg nghatewi ce.

To this end,_the handlin evice g j a . sui
grasping%eleﬁ%%?ec tCh ggpoﬁgtgr%§%¥%§é%f%%ﬁ§£¥0#$§$gg%§?eﬁl y£§g£$of t he
roller 25 cugtiedasceockidhgdoekbag. of the handling device on the

housing.

Once in position, clamping elements, of the
10 handling device for example, or of the carrying robot,
are actuated to provide locking of the device onto the

housing.

As will bhe seen below, these elements can consist
15 of retaining pins movable through a Juarter-turn
arranged on the handling device for holding suitable

contact gsurfaces provided on the housing.

The following step consists of grasping of the

20 roller cutter locking member by the handling device.

To this end, the handling device advantageously
includes a suitable grasping element which allows
grasping of the roller cutter by way of the roller

25 cutter's locking member.

It also includes an actuating member designed to
effect the unlocking of the roller cutter from the
housing.

30

For example, in the device example that will be
described below, this grasping element includes jaws
capable of grasping the roller cutter's locking member
and drivable in rotation between a locking position and

35 an unlocking position of the roller cutter.



It also includes an actuating nenber designed to effect the unlocking of
the roller cutter fromthe housing. 3011 For exanple, in the device
exanple that will be described below, this grasping el enment includes jaws
capabl e of grasping the roller cutter's | ocking nenber and drivable in
rotati on between a | ocking position and 35 an unl ocki ng position of the
roller cutter. 11 It will be noted that, while the handling device
as descri bed above uses the roller cutter's |ocking nenber for grasping the
sane, it could just as well be 5 contenplated that the roller cutter have
di stinct means for fulfilling the two functions, to wt a |ocking nenber

andl i’i gr aspi lng i rﬁd@r&ﬁgg. be noted thaa‘\i, txﬁhﬁlétagé, rl;lfahﬁll’i@igi efeeitd ﬁr is
sti 10 prel oaded in_the housing an cked .into t sane. ._The

fol | owi ng st®D gFSFﬁéb h%%o%%ng’isﬁss l')get H%Olr]eﬁreagg%férsﬁi - prEtEAd. 15To
this end, whesmmibdut SEfpr efjoaspisgprbowi dedeby iscrensd tjhethad|vwenlgl devi ce

| oosens sai d, screws. I,s.t SSi t | oC r cutter
fromt heghoucscf%%e l%‘%?%atflllaln% ‘%rﬁee Jpun o%ck)i%ptlé enlg%%wo 'l%%)%l{&ﬁce %An i ng
devi ce towarftbt héwldlilléringut tee Mckiungtposisti ok Wit aTolemkErPossi bl e

the handling, gfi.d-he, £old er Lier feifs-extraction, it is necessary that
the set of 25 elenents pernmanently born the roller cutter be inmobile with

respect to one another so as to forma rigid bl ock.
At this stage, the roller cutter is still

10 preloaded in the housing and locked into the same.

The following step of the method consists of the

release of said preload.

15 To this end, when this preload is provided by

screws, the handling device loosens said screws.

It 1s then posgsible to unlock the roller cutter
from the housing by actuating the unlocking element of
20 the handling device toward the roller cutter unlocking

position.

To make possible the handling of the roller cutter

for its extraction, it is necessary that the set of

25 elements permanently born the roller cutter be immobile

with respect to one another so as to form a rigid
block.

To this end, the locking member of the roller
30 cutter is put back under lcad so that the elements of
the roller cutter become immobkile with respect to one

another.

In the case illustrated in Figures 1B through 6,

35 where the locking member of the roller cutter 1 is a



To this end, the | ocking nmenber of the roller 30 cutter is put back under

| oad so that the elenents of the rollen2cutter becone imobile with respect
to one another. 12 bayonet 4 with a pivot connection to a crossnmenber 6
and where the preloading neans of the roller cutter 1 are screws 5 carried
by the bayonet, this cones down to tightening the screws 5 to put the
bayonet 4 in 5 abutnent against the crossnenber 6 of the roller cutter.

It is then possible to proceed with the extraction of the roller cutter
fromits housing, the conponents 10 of the roller cutter being i mpbile
With respectbayrifie Andtiiér AnAi¥ehsCONRETHGOR Qi @ Hregemember 6 A

relatively hijgh {REEE kHen %&B&Ln@u%éaﬁlé her buhtr essieg residdd ng nainly
fromthe operati ncg | oads 1 C}C;ZP)]{ t_g% %ﬁroller utter into.its housing.
The rol | er G&t% et T g el Hetlef St SAPEEt TN etenent s
(for exarrpl etjﬁett@&uv@l ctharakerietvepossi bloe patexeht thayoeeessaryin

extracti Lg){ﬂ?e al a1n ce é}bee r&lgg %éfl’ é S C?f(t r'l?l?é edjihcg:[f) the

housi ng, the an Vice is unclanpe From t he housi ng, t

housing is Ghsaneﬁ mnth hi gh- 25 pressure water jets for exanple, so as to
be able to nore easily insert the newroller cutter. Finally, the
assenbly consisting of the handling device and_ the roll cutter is

conveyed to the 3 wbt Kshop REFeT R theUsEP R4 é’t’l%ti%hé? %W?a%@on

di sassenbl eths the rolhler STURASSI bfeork 01 pEOCRERE 1ot h (e anbmigotdec handl i ng
device bef Orc?f ' elgeSI rgliértgutt net abelz?g nfrxvmo S; {gl vlrfgh Cyéégéct to one

another and constituting a rigid block.

A relatively high force is necessary due to the
buttressing resulting mainly from the operating loads

15 which jam the roller cutter into its housing.

The roller cutter Thandling device therefore
includes extraction elements (for example jacks) which
make it possible to exert the necessary extraction

20 force.

Once the roller cutter i1s extracted from the
housing, the handling device 1is unclamped from £the
housing, then the housing 1s cleaned, with high-

25 pressure water jets for example, so as to be able to

more easily insert the new roller cutter.

Finally, the assembly consisting of the handling
device and the roller cutter is conveyed to the
30 workshop where the used roller cutter will be

disassembled.

It is possible to proceed with cleaning the
handling device before reusing it to install a new

35 roller cutter.



13 Installation of a replacenent roller cutter 5To install a new roller
cutter in the housing, these steps areilfioll owed in reverse order. To
descri be these nmounting steps, Figures 1B through 1F will be relied on as
an exanple, but it is 10 understood that these figures show only one
particul ar enbodi nent of the roller cutter and that the nethod is not
limted to the installation of this particular roller cutter. 15First of

all, in the workshop, a new roller cutter (nore precisely its |ocking
menber in the case illustrated here, or its grasping interface when the

| ocki ng menber does not fulfill the function of grasping the roller cutter)
is attached on the handling 20 device by neans of the grasping el enent
nment i oned above. So that he roIIer andled, it is
arranged that the'tH bid%e- with respect to
one anot her so that they constltute a rlgld block Wth reference to
Figure 1 the raqller tter 1 is _hel dI g Vi he

bayonet g (the 3 ‘%anaﬁgnéﬁdevi€éw|§“%“$¥ Pﬁgﬁggt tﬁ |&%§§§I¥E t hr ough

1F to aH¢mm@h¢&ﬂt&ﬂewﬂemr@ffwlkpwﬂdfxﬂewﬂveﬂﬁﬁxﬂmﬁﬂg of the roller cutter
and of the housing). housing 2.

To describe these mounting steps, Figures 1B

through 1F will be relied on as an example, but it ig

10 understood that these figures show only one particular
embodiment of the roller cutter and that the method is

not limited to the installation of this particular

roller cutter.

15 First of all, in the workshop, a new roller cutter
(more precigely itg locking member in the case
illustrated here, or its grasping interface when the
locking member does not fulfill the function of
grasping the roller cutter} is attached on the handling

20 device by means of the grasping element mentioned

above.

So that the roller cutter ¢an be handled, it is
arranged that the different components are made
25 dimmobile with respect to one another so that they

constitute a rigid block.

With reference to Figure 1B, the roller cutter 1

is held by the handling device by the bayonet 4 (the

30 handling device is mnot illustrated in Figures 1B
through 1F to allow a better wview of the different

components of the roller cutter and of the housing) .

The handling device supporting the roller cutter

35 is brought into position facing the back face of the



It is specified that the front face of the housing is defined as being the
face fromwhich the rotating 5 part of 1ghe roller cutter extends toward the
cutting face; the back face of the housing is the opposite face, through
which the roller cutter is inserted. The housing 2 has contact surfaces(not
10 illustrated here) which allow pre-centering and gui dance, then cl anping
of the handling device. These contact surfaces are for exanple male
shapes provided on its outer walls, constituting guide rails 15 which
cooperate with conpl enentary fenale shapes provi ded on the handling device.
Once it is iPPUsidion centered on the housing, the handling device is
clanped to the sane by its 20 clanplng el enent s. Wth reference to

1C, the grasping el enent of he h i device is the ved forward to
insert the rollerfcutt &P etg'gessﬁ?ﬁlﬁn thHe” oﬁ‘? Y8 all the

way to the si®pdefined ﬁhﬁnkeim@ the d@mkacﬁr@ﬁeasleﬁ previdedhting he inner

wal | s of _t he houmggt%ﬁtro1 ollec[dt utter Saggﬁg?ﬁ %@I . é%gfged wth
o

respect o th r a e 0 e conta faces 20
i s desi gned facgpr ovhde barptporftacwr @éce‘glef ohouhenendiss 10hef epROFOIS er

cut ter shaft;ia. tha. f5ont pardy, ofnd N PRUsi Aty cilSis inodllithyref erence to

Figure 1D, t e screws d the bayonet 4 under | oad agai nst the
crossnenber 6 are then unscrewed, so as to allow rotation of the bayonet. 5

The housing 2 has contact gurfaces (not
10 illustrated  here)} which allow pre-centering and

gquidance, then clamping of the handling device.

These contact surfaces are for example male shapes
provided on its outer walls, constituting guide rails
15 which cooperate with complementary female shapes

provided on the handling device.

Once it is 1in position centered on the housing,
the handling device 1g clamped to the same by its

20 clamping elements.

With reference to 1C, the grasping element of the
handling device is then moved forward to insert the
roller cutter 1 into its recess within the housing 2

25 ail the way to the stop.

Thanks to the contact areas 20 provided in the
inner walls of the housing 2, the roller cutter 1 is
automatically centered with respect to the same.

30

Further, the shape of the contact surfaces 20 is
designed to provide support surfaces for the ends 10 of
the xroller cutter shaft in the front part of the
housing.

35



Wth reference to Figure 1E, the grasping el enent which holds the bayonet 4
is driven in rotation toward the | ocking position of the roller cutter 1 in
t he housing 2. 10 In the case illustrated here, the bayonet 4 is

pi voted 90 and | odges behind the contact surfaces 21 (also visible in
Figure 6) provided in the housing 2, which has the effect of |ocking the

roller cutter into 15 the housing. It is then a matter of prel oadi ng
the roller cutter so that it can resist the forces to which it is subjected
during cutting. 20 To this end, the actuating nenber of the handling

devi ce actuates tWietlpr sE6ateRge msensF b¥uthelPol | e cEEEBISt & appt§ha

prel oad throyghs the. 2 tileuﬁ@élﬁlitgaatém;élﬁ@ﬁ C@h@%ﬁ@sér@éﬁ&éﬁ% by the
supporting 25 surfaces 20 of the housing catlo of the

: i

prel oad can Be® c&PEPed BRETEVELi MRSy ?Fgﬁan?ﬁéoWhémg%?£§%”5 n the
crossnenber ®ayotepreferably by the use of jacks between the 30 crossnenber
6 and th bayonet 4 foll owed by the abutnent of the screws 5 in the
crossnenter 6. This is an "irreversible" preloading in the sense that the
means of applyi ngiitdte pedtoamceotnoFighlrewlis, 35:¢ (ybespBi@asbeméentt he

absence of aghion M0 ORETBLOEnerlE 1a aribd he, casealusioated

Figure 1F, thée screwdriver hea evice tighten the screws

5 to the desthredtosHine. EOSlthHTH@ i ﬁ@@alqcaﬂﬁﬁl 6HLERE rbl F&r &®ter with
prel oadi ng bghng; conpl eted, the handling device is detached fromthe roller
cutter %%d it is unclanped fromthe housing.

In the case illustrated here, the bayonet 4 1is
pivoted 90° and lodges behind the contact surfaces 21
{also visible in Figure 6) provided in the housing 2,
which has the effect of locking the roller cutter into

15 the housing.

It is then a matter of preloading the roller
cutter so that it can resist the forces to which it is
gubjected during cutting.

20

To this end, the actuating member of the handling
device actuates the preloading means of the zroller
cutter to apply a prelcad through the back of the
housing, this force being resisted by the supporting

25 surfaces 20 of the housing 2.

The application of the preload can be carried out

by gimply tightening the screws 5 in the crossmember 6,

or preferably by the use of jacks between the

30 crossmember 6 and the bayonet 4 followed by the

abutment of the screws 5 in the crossmember 6.

This is an Y“irreversible” prelocading in the sense
that the means of applying the preload do not allow it

35 to be released in the absence of action by an operator.



10 The i npl ementation of the nethod which has just been described has
t heref ore been nade possible by the degisgn of a new structure for the
roller cutter and of a newroller cutter handling device, which will be 15
descri bed consecutively bel ow. Conmpared to the known nmet hod wherein
the roller cutter is installed on the cutting head, then attached and

prel oaded by neans of screws and wedges, the nmethod 20 using the roller
cutter-handling device assenbly has the advantage of bei ng capabl e of

i npl ementati on by a nmechani zed device, which allows a | ong and tedi ous
human i ntervention to be reduced or elimnated. 25Further, centering of the

roller cutter in4he pousi nggks accamlished augomptizaakl y 10y, theaawal |'s of
t he housi ng, which avoids the use of medqeg_as in existing.,roller cutters.

301t can al SFHRIYHOVERE t B&RISt F hbasi M sEi MY d86BT ac of- &R ™G t poses
little risk @frsogregecanchs elpiiesalidtdeerepair. adaptation of the sane.
It is clearly understood, however, that manual installation of the cutting
head as Bracticed inthe 5 prior art is still possible; this installation

is even facilitat®e byitheathetithat athe riot | ercdldietrer qyérbeahentl i bears

all the eleﬁ§Q%$F£E§§€sq£%1{ r QﬁggLitthgriﬁgngg§9?853§v§@§ operators

from handl i e Screws and wedges customarily used. I Exanpl e of
a roller cutdefached edros thee i meldeant @EFoRr ofithel hretiifodunclamped

Arol | ercutt e degi gnsuid.edt@f he
10
The implementation of the method which has just
been described has therefore been made possible by the
design of a new structure for the roller cutter and of
a new roller cutter handling device, which will be

15 described consecutively below.

Compared to the known method wherein the roller
cutter is installed on the cutting head, then attached
and preloaded by means of screws and wedges, the method

20 using the roller cutter-handling device assembly has
the advantage of being capable of implementation by a
mechanized device, which allows a long and tedicus

human intervention to be reduced or eliminated.

25 Further, centering of the roller cutter in the
housing is accomplished automatically by the walls of
the housing, which avoids the use of wedges as in

existing roller cutters.

30 It can alsoc be noted that, the housing being
devoid of threads, it poses little risk of damage and

requires little repair.

Finally, the housing c¢an be installed on an

35 existing cutting head without requiring any special



15 inplementation of this nmethod will now be described wth reference to

Fi gures 2 through 6. This is a ralfler cutter illustrated in Figures
1B t hrough 1F which were comrented on above. 20 Figure 2 illustrates
the roller cutter 1 inside the housing 2, one of the side walls of the
housi ng not being shown. 25In a manner known per se, the roller cutter 1 is
freely novable in rotation about a shaft having two ends 10 arranged on
either side of the roller cutter. The ends 10 of the shaft have for exanple
a 30 polygonal shape which allows themto be socketed into two supports 7
havi ng a conplapent ey shapee (Ivtagonal in the exanple of Figure 2), to

whi ch they are attached by screws. 18 which has a U shape overall.

The supports 7 are attached to the crosangber 6 b scre£§ 70 éalsg vi si bl e
in Figures 3 and B piSac8de8ray tHAGHOor nd¥ ¥ he T 8ghe, MR

Further, theim@tdEraeitt ebrl prr nenenihy beads & | pekingcaentier tiat can be
actuat ed _between a_| ockin ition, . wherein the, roll cutter_i | d

i nsi de t Re 20F Holsthy ﬁsa%%Pgiz%%T%%%p%g p@%?%i%ﬁ?%ﬁfiﬁ&%éﬁt%% %& faction
of the roll efacitiextdd onbyhetheusifmzt that tHer e,ralbies | ocki by nenber

i ncl udes a 4_hi ch_Ls.nounted t hg Lrossmenher. 6. a piyot 15
connecti on g@%u %e%?%\gt %ﬁa}ﬁéio. 4T . t%%he%r(ﬁ eer cuttere alag%)ly per manent |y
bears neans wPupfenvadifg i twHiiesi dedipeemdesi nfhe operators from

handling the screws and wedges customarily used.
10

Example of a roller cutter suited to the

implementaticn of the method

A roller cutter design suited to the
15 implementation of this method will now be described

with reference to Figures 2 through 6.

This is a rcller cutter illustrated in Figures 1B

through 1F which were commented on above.

20
Figure 2 illustrates the roller cutter 1 insgide
the housing 2, one of the side walls of the housing not
being shown.
25 In a manner known per se, the roller cutter 1 is

freely movable in rotation about a shaft having two

ends 10 arranged on either side of the roller cutter.

The ends 10 of the ghaft have for example a

30 polygonal shape which allows them to be socketed into
two supports 7 having a complementary shape {octagonal

in the example of Figure 2), to which they are attached

by screws.

35 Said supports 7 are connected by a crossmember 6



20These prel oading nmeans are preferably irreversible nechani cal nenbers
such as bolts and/or jacks arranged betiseen the | ocking nmenber and the
roller cutter crossnmenber. 25In the present text, the term"irreversible"
means that these nmenbers can not rel ease the applied preload w thout a
del i berate intervention using a dismantling device. 30ln the exanple
illustrated here, these prel oading neans are screws 5 carried in a way that
precl udes | oss on the bayonet 4 and which, when they are tightened to an
appropriate torque, apply to the roller cutter |ocked into the housing a
prel oad of twel¢htlmsiayl 3thajesigerikallg It is inportant to recognize
that the set of conponents necessary for locking the roller cutter into the
housi ng and for preloading the roller cutter (to 5 wit nmainly, in the
exanpl e il ustratB# hererothd Baf%ﬁ%taﬁﬁ%ﬁﬁﬁ@hEOs5ﬁ@M¥@SS§ﬂQ?Q%ﬁd%nentIy
born by the k@l kereayt trer, (atikat \MSSJIHT_LEEV af ermechani galdny connegtieddto the
sane with no sibility of r enov thout del i berate dismantling (for the
purpose of r&® aSW #?HIJEP%&%H%I §' Further, these conponents can be
i mmobi lized with respect to one anot her for the purpose of constituting a

rigid block a”(m%dﬁkﬂg@dlkﬂ &@%néqﬁfgrcﬂt %Emaﬁéntlyaﬁéérés

sel f-evident that a person s e art can conte a ?ferent
roller cuttelO%klmﬁtmﬁ@beal§@aﬁséﬁﬁé ot ﬁﬁéuﬁéﬁﬁo@eéé§@ﬁlb%dl%%%%%g Wi t hout

thereby depagtdng: & ognthe:scepe dfoithe presest 29 iHeventiikde the

10 housing 2 and an unlocking position allowing the

extraction of the roller cutter from the housing.

Here, this locking member includes a bayonet 4
which is mounted on the crossmember 6 by a pivot

15 connection about a pivot pin 40.

The roller cutter also permanently bears means of

preloading it inside the housing.

20 These preloading means are preferably irreversible
mechanical members such as bolts and/or jacks arranged
between the leocking member and the roller cutter

crossmember.

25 In the present text, the term “irreversible” means
that thege members can not release the applied preload
without a deliberate intervention using a dismantling

device.

30 In the example illustrated here, these preloading
means are screws 5 carried in a way that precludes loss
on the bayonet 4 and which, when they are tightened to
an appropriate torgue, apply to the zroller cutter
locked into the housing a preload of the intensity

35 desired.



For exanple, he could use a | ocking principle other than the bayonet 4, so
| ong as the attachnent el enents were pepnmanently born by the roller cutter
and 25 could constitute a rigid assenbly for the handling of the roller
cutter. Li kewi se, the nunber of screws shown in these figure is only
by way of indication, and a person 30 skilled in the art can of course

nodi fy the nunber of screws and/or suggest other neans of applying the

prel oad without departing fromthe scope of the present invention. 35Roller
cutter handling device 20 Figure 9 illustrates an exanple of a
handl i ng device 3 for the roller cutter. 5The device 3 includes a case 31

whi ch supports thg eliementsct-hahcal LOW ddcddh Dae caiMBr ednan £Be hegsi ng.
The centering elenents are for exanple fornms arranged on the franme which
cooper at e W SHRDUDH| BREHT VY i st 1R %%%s?%&ﬁe¥rﬁﬁﬁ??ﬁf}$??ng t he
function of wgd dhbogstihg dgd ceowi bhrenespeeatly tihd heobdusi rngitter (to In the
exanple i_llustrated here, the clanmpin el nts include four pins 33
havi ng t Re shape Gt quartr -@?‘? cl & %Dvlaegf%s 'rnm_Teff%l ation: " Bhd
These pi ns 3xjadge 4 hendetvessawdis nb lgraoy eseanaaagely omotheohoust ng so as
to provide 20 [ gﬁ&ﬁ? devi ce
%%%ﬁﬁgyegﬁ%gér tk%g 5% %%%%h%ﬂx;gﬁ?n : éﬂ%%. conn@cggf

3 also includes an actuating device ouse e 31. 25Here, the
actuati ng neierthies gepablwlilh no possibility of removal without

deliberate dismantling (for the purpose of repair, for

10 example).

Further, these components can be immobilized with
respect to one another for the purpose of constituting
a rigid block allowing handling of the roller cutter.

15

It igs self-evident that a person skilled in the
art can contemplate a  different roller  cutter
structure, also usable in the method described above,
without thereby departing from the scope of the present

20 invention.

For example, he could use a locking principle
other than the bayonet 4, so long as the attachment
elements were permanently born by the roller cutter and

25 could constitute a rigid assembly for the handling of

the rollexr cutter.

Likewise, the number of gcrews shown in these

figure is only by way of indication, and a person

30 skilled in the art can of course modify the number of
screws and/or suggest other means of applying the
preload without departing from the scope of the present

invention.

35 Roller cutter handling device




transl ation (by nmeans of jacks 35) and in rotation with respect to the case
The device 3 also includes2a grasping el enent for 30 hol di ng

31.

the roller cutter,
The graspi ng el ement

and nore particularly the |ocking nenber of the sane.
is nounted on the actuating nenber 36, and can thus be

driven both in translation 35 to insert or extract the roller cutter from

t he housi ng
t he housi ng.

21 and in rotation to lock or unlock the roller cutter

In the exanple illustrated here, the grasping 5

i nsi de

el enent includes jaws 34 designed to seize the bayonet 4 of the roller
The jaws 34 can open to a distance greater than the w dth of

to algQid o be1graspedsorado Jelfasedorand Cadindieidy ought
ermanent|ly hold the bayonet. Thanks to their connection

Y%?ﬁ)}mﬁ%@rth?rﬁp}%ﬁ% %HF%W%°also novabl e in rotation by at

cutter.

t he bayonet
together to
with the act

15 least a quarter-turn betmeen a position where the bayonet

posi tion al

he |nsert

isina

t h | tt d
posi tion vvhe(r)\é\’1 ?%‘E}“eoﬁﬁon]e‘f W‘lc u‘%edsgla;?cas? o% i ngr I néu%é%rgoéﬁ?% or ?Rt oa

t he housi ng.
appl yi ng or

10

15

20

25

30

35

eDfnents tiEwE ah]almihlﬂg de e axchtadised | g | itk shomeaiieg f or

rel easing the preload on the roller cutter, which cooperate
with the prel oading neans of the roller cutter. 25

The centering elements are for example forms
arranged on the Erame which cooperate with
complementary forms of the housing, thus fulfilling the
function of guiding the device with respect to the

housing.

In the example illustrated here, the clamping
elements include four pins 33 having the shape of a

gquarter-circle and movable in rotation.

These ping 33 lodge themselves within grooves
arranged on the housing so as to provide attachment of

the frame 3 on the housing 2.

The device 3 also includes an actuating device 36

housed in the case 31.

Here, the actuating member 1s movable in
translation (by means of jacks 35) and in rotation with

respect to the case 31.

The device 3 also includes a grasping element for
holding the roller cutter, and more particularly the

locking member of the same.

The grasping element is mounted on the actuating
member 36, and can thus be driven both in translation

to insert or extract the roller cutter from the housing



These neans include screwdriving heads 32 connected to screwdriver bodies
37 nmounted in the actuating nenber 36 and designed to tighten or |oosen the

roller cutter preloading screws 5. 30 The device 3 further includes
roller cutter extraction elenents. actuating nmenber 36. In the
situation illustrated in Figure 7A, where the roller cutter is in the

operating position in the 5 housing 2, the case 31 of the device 3 is

cl anped on the housing 2 by nmeans of the pins 33 and the jacks 35 are in
the retracted position, such that the actuating nenber 36, and hence the
jaws 34 and ah@ sSorewdrdtviory headsodl ean urdspect Ehel yadiiere ewet¢rayonet

and the 10 rplles. cutter. pk adi ng screws. In the situation
illustrated ?% Fé%ure 7é? Wﬁgfe the roller cutter 1 is being extracted from
the housing 2, the frame is still clanped to the housing 2 thanks 15 to the

p; ][ls 33,fbut L ge 1raCk$e35 adsgnd1R t hqm%%h;ax@@ pg&'gteir,]ontmhih@feépﬁn@ he )
effect of withdrawi ng the_actuatin er 36, an ence_.t [ aws 34 t hat
hol d the5bay%H@??n%0g%%PH%%?céagscgﬁn§F§&$ﬂ%ﬁlﬁﬂ;%ﬁﬁ??ﬁ?ﬁﬁe% fent t hat
a person ski4lefl ile tihel bet ceersruseful . Thus for exanple it includes
means( not illustrated) for cleaning the housing after the 25

extraction of the used roller cutter. These nmeans can consi st in
particul ar of hidthergssar ddnwatar pPees. B0Ia thetexagplarddtarsttaed in

Figure 9 (astﬁgl%ié§h of the bayonet to allow it to be grasped or
10 releagsed, and can be brought together to permanently
hoid the bayonet,

Thanks to their connection with the actuating

member, the jaws 34 are also movable in rotation by at

15 least a gquarter-turn between a position where the
bayonet is in a position allowing the insertion of the
roller cutter into the housing and a position where the
bayonet is in a position locking the roller cutter into

the housing.

20
The handling device 3 also includes means for
applying or releasing the preload on the roller cutter,
which cooperate with the preloading means of the roller
cutter.
25
These means include screwdriving heads 32
connected to sgcrewdriver bodies 37 mounted in the
actuating member 36 and designed to tighten or loosen
the roller cutter preloading screws 5.
30

The device 3 further includes roller cutter

extraction elements.

In the example illustrated here, these extraction

35 means are jacks 35 arranged between the case 31 and the



in Figure 10A, where it is shown in perspective with the roller cutter),
the case 31 of the handling device is gurrounded by an arch 38 which is
designed to be hooked to a pulley block (not shown). 23 Thi s
corresponds to a sem -automated enbodi nent, which can be inplenmented for
exanpl e in degraded node, during mai ntenance operations. 5As for Figure
10B, it illustrates an enbodi nent of the handling device 3 designed to be
nounted on the termnal part of a robotic handling effector, which is
preferentially used for the operation of the tunnel boring machine. 10
Only a forwerdtpries 42ewfer hed handl i ng robot is shown in this figure,
whi ch has a recess for receiving the handling device. 15Said robot is
particularly noved in translation along the axis of the housing, and has

means for control ¥ nfREhéikEAG PRy HeWteatatk hAngRPRG Sdeit ce"32TS
connected witket heipkat eu2@e42 iy i hexapefeir-ypenpagiosassenblin 4dhahi ch

makes it possible to_no t he devjce for the purpgse of _locking it on the
housi ng, >t h OV@%%%rémﬁ%%%tqase oS é%%éﬂﬁﬁﬁ i glﬁeﬁ%ﬁ?WW§dﬂjis
il lustrated time 2bopaindgchl byl yesust ed ttdust e nsoldZerampltitier Shown. 35 It

is naturally ders d : t hi i eyl vary
accordi ng tda%%eg%hggg 5%E?%8E%§r§g%g%ﬁ %th$%¥?g$g%tD%3$ %%t pﬁ?ﬁﬁhereby
departing 30némipert B, seoge hemachetlpr ederis PAvemd dme screwdihHally, it is

sel f-evidentpthal the examkescMst cdiven-are ey Parthesl and | tustrations
and are in no way limting as_regards the details of 1nplenentation
10 rollér cutter prelcading screws.

In the situation illustrated in Figure 7B, where
the roller cutter 1 is being extracted from the housing
2, the frame is still clamped to the housing 2 thanks
15 to the pins 33, but the jacks 35 are in the deployed
position, which has the effect of withdrawing the
actuating member 36, and hence the jaws 34 that hold

the bayonet.

20 The device 3 can also include any other component

that a person skilled in the art deems useful.

Thus for example it includes means (not
illustrated) for <¢leaning the housing after the

25 extraction of the used roller cutter.

These means can consist 4in particular of high

pressure water jets.

30 In the example illustrated in Figure 9 (as well as
in Figure 10A, where it is shown in perspective with
the roller cutter}, the case 31 of the handling device
ig surrounded by an arch 38 which is designed to be
hooked to a pulley biock (not shown).

25



35 of the invention. 24 CLAIMS 1. Anethod for replacing a roller
cutter (1) nmounted with preload withinz2a housing (2) built into 5 the
cutting head of a tunnel boring nmachine, characterized in that it is

i npl enented with a roller cutter (1) bearing, permanently attached thereto,
a nmenber (4) for locking it within the housing (2) and neans (5) for
applying said preload, and in that it 10 includes the steps consisting of:
a) renoval of a used roller cutter (1) fromsaid housing (2), conprising
the follow ng steps: clanping, onto the housing (2), of a handling 15

devi ce (3) desi griédl 9 oroyrasprngsand g dishg opGltiesr eupeerngny .,
grasping of (iheckobber peuthgli ch¥ntbhe Handldngydeviee d&raded mode,

rel ease of the preload applied to the roller Z0cutter (1), unl ocki ng
of the rol | éfUEHRY P2 FATEHIEI tIRE FHOUSTHY (2), extraction of the
roller cutter (1) fromthe housing (2), 25 uncl anping the handling device

(3) T romSt he housisngféxz)f‘"igb J;ensfc?é,l aJI.1i__ Oﬁi@séragttgeshoéjr%i Qr%’béé%mé) £ %o
the handling device 3 designed to be mounted on the
terminal part of a robotic handling effector, which is
preferentially used for the operation of the tunnel

boring machine.

10
Only a forward plate 42 of the handling rcbot is
shown in this figure, which has a recess for receiving
the handling device.
15 Said robot is particularly moved in translation

along the axis of the housing, and has means for

controlling the handling device.

The handling device 3 is connected with the plate
20 42 by a hexapod type jack assembly 41 which makes it
possible to move the device 3 for the purpose of

locking it on the housing, then withdrawing it.

The handling device which is illustrated in

25 particularly suited to the roller cutter shown.

It is naturally understood that the shape of this
handling device can vary according to the shape of the
corresponding roller cutter without thereby departing

30 from the scope of the present invention.

Finally, it is self-evident that the examples just
given are only particular illustrations and are in no
way limiting as regards the details of implementation

35 of the invention.



repl acenent roller cutter (1), conprising the follow ng 30 steps:
grasping of the roller cutter (1) by tBe handling device (3),

docking, then clanping of the roller cutter handling device (3) on the
housing (2), 35 insertion of the roller cutter (1) into the 25 housing
(2), said roller cutter being guided by the handling device (3), |ocking
the roller cutter (1) into the housing (2), 5 applying a preload to the

roller cutter (1). 2. A nethod according to Caim1l, characterized in
that the roller cutter (1) is held by the handling device (3) by its
| ocki ng nenber (4). 10 3. A nethédM&ccording to one of Clains 1 or 2,

characterized in that it is inplenented by neans of a nechani zed roller

cutter handling device (3). 154. A roller .cutter suited for_the
i mpl ement at i on of'thé r%ﬁ%%%%néﬁ?fpFS?&?glggco?dﬁﬁéjfgro tg?gcjg}%s 1
through 3. mounted with. phglgldderwrubhter aadoosrsling @) Claiiht4, 1200

CharaCte%izqgugn E@%Ei%@id ﬁgggingﬁﬁenger éﬁﬁnéf boring machine,
characterized in that it is implemented with a roller
cutter (1) bearing, permanently attached thereto, a
member {4) for locking it within the housing (2) and
means (5) for applying said preload, and in that it

10 includes the steps consisting of:

a) removal of a used rollexr cutter (1} £from said
housing (2), comprising the following steps:
+ clamping, onto the housing (2), of a handling
15 device (3) designed for grasping and guiding the roller
cutter (1},
+ grasping of the zroller cutter by the handling
device (3},
+ release of the prelcocad applied to the rollexr
20 cutter (1),
« unlocking of the roller cutter (1) from the
housing (2),
s extraction of the roller cutter (1) from the
housing (2),
25 « unclamping the handling device (3) from the

housing (2),

b) installation in said Thousing {2} of a
replacement roller cutter (1), comprising the following
30 steps:
e grasping of the roller cutter (1) by the
handling device (3},
« docking, then clamping of the roller cutter
handling device (3) on the housing (2),

35 e insertion of the roller cutter (1) into the



designed to be immobilized, so that the roller cutter (1) constitutes a
rigid block. 6. Aroller caster according to one of Clains 4 or
25 5, characterized in that the |ocking nenber includes a bayonet (4)
novable in rotation between a position for inserting the roller cutter (1)
into the housing (2) and a position for locking the roller cutter (1) into
the housing (2). 30 7. Aroller cutter according to one of Clains 4
through 6, characterized in that the prel oading neans include screws (5).
26 conbi ned, characterized in that said screws_ (5) for prel oadi n%the
rol | er cutteroysncar d2¢ar rydel by CLRBTbaoHet? (Bp+PA FWeififer P¥hat%r ecl udes
| oss. 59. Aulavite d Aefode handling the roller cutter (1) in the
i npl enentation of the roller cutter repl gcenen t. hod cording. to one of
1 through 3, charact®ff¥8d RSt A&t 4 ccdﬂ:ﬁ}e?%ei.lpgéngﬁ %%’eerrel?ﬁu f or
cl anpi ng ont@ithe housing, an elenent (34) for grasping the roller cutter,
means (32) for releasing or applying prel.qad t tter,
an el ement (35) forap&]tyrgia%qiang[Pli%leoa?iol“loer” a% I](;:Of}lt]tegk(ra,Crd)éée@j’lr &g menber (36)
for actuating the | ocking nmenber (4) of the roller cutter.

2. A method according to Claim 1, characterized in

that the roller cutter {1) i1s held by the handling

device (3} by its locking member ({(4).

10
3. A method according to one of Claims 1 or 2,
characterized in that it is implemented by means of a
mechanized roller cutter handling device (3).

15 4. A roller cutter suited for the implementation
of the replacement process according to one of Claims 1
through 3.

5. A  roller «cutter according to Claim 4,

20 characterized in that said locking wmember (4) 1is

degigned to be immobilized, so that the rollexr cutter

{1} constitutes a rigid block.

6. A roller cutter according to one of Claims 4 or
25 5, characterized in that the locking member includes a
bayonet (4) movable in rotation between a position for
inserting the roller cutter (1) into the housing (2)
and a position for locking the roller cutter (1) into
the housing (2} .
30
7. A roller cutter according to one of Claims 4
through 6, characterized in that the preloading means

include screws (5).

35 8. A roller cutter according to Claims 6 and 7



10. A device according to Caim9, characterized 20 in that it includes
nmeans for cleaning the housing. 281. A device according to one of
Clainms 8 through 10, characterized in that it includes neans (41) of
transporting, docking and/or clanping onto the housing 25 by a robot.

12. A tunnel boring machine including a cutting head and a plurality of
roller cutters (1) according to one of clainms 4 through 8 in housings (2)
built into 30 the cutting head, said housings (2) bearing contact surfaces
(21) for locking the roller cutters (1). .13, Atun 65 bori ng
nmachi ne accorditigiad Crapwrcierdékgfacter iPedF i ﬁaﬂﬁatSCilF?é“’%oE? ng={ 2) have
contact 35 sprdiacesifpr cdeckidm @ndcguidi-ng( B reldeercatttied b7 twndl i ng
device (3) according to one of d ai 9 through.11.. 14, A tunnel boring
machi ne accdt@HRF T o Dnel b S“%ﬁlhefl?rsnaiaf‘ A3 A K ®ri zed in that the

roller cutters (1) and the housings (2) have respective conpl enentary

support contact rf.aces (10, ,20) r terl i di | er

cutter i% t he hoﬁd;'i nAg-c?elvolce (2) fJP h&r?cﬁ]lﬁ{é n@h@%ﬂi’ég ag-Lde (P)I
in the implementation of the roller cutter replacement
method according to one of 1 through 3, characterized

in that it comprises:

10 » an element (33) for clamping ontc the housing,
+ an element (34) for grasping the roller cutter,
« means (32) for releasing or applying prelocad to
the rollexr cutter,
« an element (35) for extracting the roller
15 cutter,
* a member (36) for actuating the locking member
(4) of the roller cutter.

10. A device according to Claim 9, characterized

20 in that it includes meansg for cleaning the housing.

11. A device according to one of Claims 8 through
10, characterized in that it includes means (41) of
transporting, docking and/or clamping onto the housing

25 by a robot.

12. A tunnel boring machine including a cutting
head and a plurality of roller cutters (1) accoxding to
one of claims 4 through 8 in housings (2) built into

30 the cutting head, gaid housings (2) bearing contact

gsurfaces (21) for locking the roller cutters (1).

13. A tunnel boring machine according to Claim 12,
characterized in that the housings (2) have contact

35 surfaces for docking and guiding a roller cutter
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handling device (3) according to one of Claims 9
through 11.

14. A tunnel boring machine according to one of
Claims 12 or 13, characterized in that the roller
cutters (1} and the housings (2} have respective
complementary support contact surfaces (10, 20) for

centering and guiding the roller cutter in the housing.



