
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
45

9 
09

7
A

1

(Cont. next page)

*EP004459097A1*
(11) EP 4 459 097 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
06.11.2024 Bulletin 2024/45

(21) Application number: 22914903.4

(22) Date of filing: 28.12.2022

(51) International Patent Classification (IPC):
E21D 9/10 (2006.01) F16J 15/16 (2006.01)

(52) Cooperative Patent Classification (CPC): 
E21D 9/10; F16J 15/16 

(86) International application number: 
PCT/CN2022/142769

(87) International publication number: 
WO 2023/125651 (06.07.2023 Gazette 2023/27)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL 
NO PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA
Designated Validation States: 
KH MA MD TN

(30) Priority: 28.12.2021 CN 202111682045

(71) Applicant: China Railway Engineering Equipment
Group Co., Ltd.
Zhengzhou, Henan 450016 (CN)

(72) Inventors:  
• JIA, Lianhui

Zhengzhou, Hainan 450016 (CN)
• JIANG, Lijie

Zhengzhou, Henan 450016 (CN)
• YANG, Hang

Zhengzhou, Henan 450016 (CN)
• SUN, Zhihong

Zhengzhou, Henan 450016 (CN)
• WEN, Yongliang

Zhengzhou, Henan 450016 (CN)
• QIAN, Hao

Zhengzhou, Henan 450016 (CN)
• XU, Jiaojiao

Zhengzhou, Henan 450016 (CN)

• ZHENG, Yongguang
Zhengzhou, Henan 450016 (CN)

• WU, Qiankun
Zhengzhou, Henan 450016 (CN)

• WANG, Yixin
Zhengzhou, Henan 450016 (CN)

• LI, Zhengdao
Zhengzhou, Henan 450016 (CN)

• PENG, Feihu
Zhengzhou, Henan 450016 (CN)

• ZHANG, Pei
Zhengzhou, Henan 450016 (CN)

• LI, Mingze
Zhengzhou, Henan 450016 (CN)

• YUAN, Xiaowei
Zhengzhou, Henan 450016 (CN)

• SUN, Yanming
Zhengzhou, Henan 450016 (CN)

• WANG, Ruoyu
Zhengzhou, Henan 450016 (CN)

• WANG, Heng
Zhengzhou, Henan 450016 (CN)

• ZHANG, Honglei
Zhengzhou, Henan 450016 (CN)

(74) Representative: Mannucci, Michele et al
Ufficio Tecnico
Ing. A. Mannucci S.r.l.
Via della Scala, 4
50123 Firenze (IT)

(54) CUTTER DEVICE, TUNNELING MACHINE, AND CUTTER CHANGING METHOD

(57) Disclosed is a cutter device. The cutter device
comprises a sleeve (2), a rotating sleeve (3), and a cutter
assembly (1); the sleeve is provided with an inner cavity;
the rotating sleeve is disposed in the inner cavity of the
sleeve and is rotatably disposed relative to the sleeve
around a first rotating shaft extending in a first direction
(Z), and the rotating sleeve comprises a channel passing
through in a second direction (X); the cutter assembly
comprises a cutter holder (11) and a cutter (12) disposed

in the cutter holder; the cutter is rotatably disposed rela-
tive to the cutter holder around a second rotating shaft
extending in a third direction (Y); the first direction, the
second direction, and the third direction are perpendic-
ular to one another; and the outer wall of the cutter holder
is in sealing fit with the inner wall of the channel, and the
cutter holder is movably disposed in the channel in the
second direction. According to the cutter device, the seal-
ing performance is guaranteed by means of the sealing
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fit of the outer wall of the cutter holder and the inner wall
of the channel, and compared with gate sealing in the
prior art, the sealing saves gate space, thus the arrange-
ment of a smaller cutter distance can be achieved, and
the space of a cutterhead is fully utilized. Further dis-
closed are a tunneling machine and a cutter changing
method.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This disclosure is based on and claims priority
to the application with Application No.
CN202111682045.8 filed on Dec. 28, 2021, the disclo-
sure of which is hereby incorporated herein by reference
in its entirety.

TECHNICAL FIELD

[0002] The disclosure relates to the technical field of
tunneling, in particular to a cutter device, a tunneling ma-
chine and a cutter changing method.

BACKGROUND

[0003] With the rapid development of transportation in-
frastructure construction, shield construction, with its
characteristics of safety, rapidness and high efficiency,
has been increasingly applied in the construction of un-
derground engineering such as urban subways, tunnels
across rivers and underground oil transport pipelines. In
the river crossing engineering, a slurry shield is usually
used due to the large buried depth of the tunnel, the
strong permeability of the stratum and the high water
pressure. As the river bottom and the seabed are mostly
sandy gravel strata formed by flood wash and interbed-
ded strata with uneven hardness, the cutter bearing the
function of tunneling in the shield machine wears out
quickly, and needs to be frequently inspected, repaired
and maintained as well as changed during the construc-
tion engineering.
[0004] Existing conventional tunneling machines with
the normal pressure cutter changing function all depend
on a cutter gate valve to block the pressure of a tunnel
face, so that the cutter changing at normal pressure is
realized. However, the valve seal is easily corroded by
the influx of slurry, and damage to the seal causes the
gate to be not tightly closed, which in turn results in a
greater influx of slurry. Therefore, how to realize the seal
in the process of cutter change at normal pressure is a
problem to be solved urgently.
[0005] It should be noted that the statements in this
background art potion only provide the disclosure related
background art, and may not necessarily constitute prior
art.

SUMMARY

[0006] The disclosure provides a cutter device, a tun-
neling machine and a cutter changing method, which
aims to improve the sealing problem in the cutter chang-
ing process at normal pressure.
[0007] A first aspect of the disclosure provides a cutter
device comprising a sleeve, a rotating sleeve, and a cut-
ter assembly; the sleeve has an inner cavity, the rotating

sleeve is disposed in the inner cavity of the sleeve and
is rotatable relative to the sleeve around a first rotating
shaft extending in a first direction, and the rotating sleeve
comprises a channel passing through in a second direc-
tion; the cutter assembly comprises a cutter holder and
a cutter disposed in the cutter holder; the cutter is rotat-
able relative to the cutter holder around a second rotating
shaft extending in a third direction; the first direction, the
second direction, and the third direction are perpendic-
ular to one another; and the outer wall of the cutter holder
is in sealing fit with the inner wall of the channel, and the
cutter holder is movably disposed in the channel in the
second direction.
[0008] In some embodiments, the cutter assembly has
a working position in which the edge of the cutter projects
beyond the end face of a first end of the sleeve; and a
cutter changing position, which the cutter holder moves
in the channel towards a second end of the sleeve to
reach when a cutter needs to be changed, and in which
the cutter holder rotates under the driving of the rotating
sleeve.
[0009] In some embodiments, in the cutter changing
position the distance between the first rotating shaft and
the edge of the cutter is smaller than the distance be-
tween the first rotating shaft and the inner wall of the
sleeve.
[0010] In some embodiments, the outer wall of the cut-
ter holder comprises a mating surface in sealing fit with
the inner wall of the channel, wherein the inner wall of
the channel comprises a first cylindrical surface and the
mating surface comprises a second cylindrical surface,
and the first cylindrical surface and the second cylindrical
surface are abutted and in sealing fit.
[0011] In some embodiments, a sealing groove is pro-
vided on the mating surface, and the cutter assembly
further comprises a first sealing structure provided within
the sealing groove.
[0012] In some embodiments, the sleeve comprises a
sleeve body and a first flange disposed at a first end of
the sleeve body, wherein an inner wall of the first flange
is flush with an inner wall of the channel.
[0013] In some embodiments, there is a gap between
an end surface of the rotating sleeve and the first flange.
The cutter device further comprises a second sealing
structure provided between the rotating sleeve and the
first flange. The second sealing structure seals the gap
such that a sealed cavity is formed between the rotating
sleeve and the sleeve.
[0014] In some embodiments, the second sealing
structure comprises a sealing ring body and an annular
strip projecting radially inward from the sealing ring body,
wherein the axis of the sealing ring body extends in the
first direction, and the annular strip is disposed within the
gap.
[0015] In some embodiments, the outer wall of the ro-
tating sleeve comprises a spherical surface, and the side
of the sealing ring body close to the rotating sleeve is
adapted to the shape of the spherical surface.
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[0016] In some embodiments, the sleeve body is pro-
vided with an oil injection hole for injecting grease into
the sealed cavity.
[0017] In some embodiments, the cutter device further
comprises a baffle connected to a second end of the cut-
ter holder, wherein the baffle is configured to drive the
cutter assembly to move in the second direction.
[0018] In some embodiments, the sleeve comprises a
sleeve body and a second flange disposed at a second
end of the sleeve body, to which second flange the baffle
is detachably connected.
[0019] In some embodiments, the second flange has
an air hole and an oil drain hole, wherein a height of the
oil drain hole is smaller than a height of the air hole.
[0020] In some embodiments, the cutter device further
comprises a mechanical seal configured to be connected
to a second end of the sleeve when the cutter assembly
is in a cutter changing position.
[0021] In some embodiments, the outer wall of the cut-
ter holder comprises a mating surface in sealing fit with
the inner wall of the channel and a spherical surface con-
nected to a second end of the mating surface.
[0022] A second aspect of the disclosure provides a
tunneling machine, which comprises a cutterhead and a
cutter device provided on the cutterhead.
[0023] A third aspect of the disclosure provides a cutter
changing method based on said cutter device, compris-
ing the steps of:

Causing the cutter holder to move in the channel
towards the second end of the sleeve so that the
cutter assembly enters a cutter changing position
from a working position; and
Causing the rotation of the rotating sleeve to drive
the cutter holder to rotate.

[0024] In some embodiments, the cutter changing
method further comprises injecting grease into the sealed
cavity between the rotating sleeve and the sleeve before
causing the movement of the cutter assembly.
[0025] In some embodiments, the cutter changing
method further comprises mounting a mechanical seal
on the second end of the sleeve after causing the cutter
holder to move in the channel towards the second end
of the sleeve so that the cutter assembly enters the cutter
changing position from the working position, and before
causing the rotating sleeve to rotate.
[0026] In some embodiments, grease in the sealed
cavity formed between the mechanical seal and the
sleeve is drained, the mechanical seal is detached and
the cutter is changed when the rotating sleeve rotates
the cutter assembly so that the cutter rotates to a position
towards the second end.
[0027] Based on the aspects provided by the disclo-
sure, the cutter device comprises a sleeve, a rotating
sleeve, and a cutter assembly; the sleeve has an inner
cavity; the rotating sleeve is disposed in the inner cavity
of the sleeve and is rotatable relative to the sleeve around

a first rotating shaft extending in a first direction, and the
rotating sleeve comprises a channel passing through in
a second direction; the cutter assembly comprises a cut-
ter holder and a cutter disposed in the cutter holder; the
cutter is rotatable relative to the cutter holder around a
second rotating shaft extending in a third direction; the
first direction, the second direction, and the third direction
are perpendicular to one another; and the outer wall of
the cutter holder is in sealing fit with the inner wall of the
channel, and the cutter holder is movably disposed in the
channel in the second direction. The cutter device in the
disclosure guarantees the sealing performance by
means of the sealing fit of the outer wall of the cutter
holder and the inner wall of the channel, which saves the
gate space as compared with the gate sealing in the prior
art, and enables in turn an arrangement of a smaller cutter
distance and fully utilizes the space of a cutterhead. Fur-
ther disclosed are a tunneling machine and a cutter
changing method. Moreover, the cutter device in the em-
bodiments of the disclosure can achieve the cutter
change at normal pressure by rotating the cutter holder
with a swivelble rotating sleeve, which involves simple
operation steps and improves the cutter changing effi-
ciency.
[0028] Other features and advantages of the disclo-
sure will become apparent from the following detailed
description of exemplary embodiments thereof with ref-
erence to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The accompanying drawings illustrated herein,
which are incorporated in and constitute a part of this
disclosure, are used to provide a further understanding
of the disclosure. The exemplary embodiments of the
disclosure and the description thereof serve to explain
the disclosure and not to constitute an undue limitation
of the disclosure. In the drawings:

Fig. 1 is a schematic perspective view of a cutter
device according to some embodiments of the dis-
closure.

Fig. 2 is a schematic perspective view at another
angle of the cutter device of Fig. 1.

Fig. 3 is a schematic side view of the cutter device
of Fig. 1.

Fig. 4 is a schematic front view of the cutter device
of Fig. 1.

Fig. 5 is a schematic sectional view of the cutter de-
vice in the direction A-A in Fig. 4.

Fig. 6 is a perspective schematic view of a cutter
holder according to some embodiments of the dis-
closure.
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Fig. 7 is a perspective schematic view at another
angle of a cutter holder according to some embodi-
ments of the disclosure.

Fig. 8 is a perspective schematic view of a sleeve
body according to some embodiments of the disclo-
sure.

Fig. 9 is a perspective schematic view of a first flange
according to some embodiments of the disclosure.

Fig. 10 is a perspective schematic view of a second
flange according to some embodiments of the dis-
closure.

Fig. 11 is a perspective schematic view at another
angle of a second flange according to some embod-
iments of the disclosure.

Fig. 12 is a perspective schematic view of a rotating
sleeve according to some embodiments of the dis-
closure.

Fig. 13 is a perspective schematic view of a second
sealing structure according to some embodiments
of the disclosure.

Fig. 14 is a schematic view of the cutter assembly in
the working position according to some embodi-
ments of the disclosure.

Fig. 15 is a schematic view of the cutter assembly
moved from the working position to the cutter chang-
ing position according to some embodiments of the
disclosure.

Fig. 16 is a schematic view of the cutter assembly in
the cutter changing position according to some em-
bodiments of the disclosure.

Fig. 17 is a schematic view of the cutter assembly in
the cutter changing position after the cutter holder
has been rotated by the rotating sleeve according to
some embodiments of the disclosure.

Fig. 18 is a flowchart of the steps of a cutter changing
method according to some embodiments of the dis-
closure.

[0030] In the drawings:

1. cutter assembly; 11. cutter holder; 111. cutter
groove; 112. mating surface; 113. sealing groove;
12. cutter; 121. cutter shaft; 114. spherical surface;
115. mounting plane; 13. first seal structure;
2. sleeve; 21. sleeve body; 211. rotating shaft hole;
212. oil injection hole; 22. first flange; 23. second
flange; 231. air hole; 232. oil drain hole;

3. rotating sleeve; 31. rotating sleeve shaft;
4. baffle;
5. second sealing structure;
6. mechanical seal;
7. third sealing structure;
Z. first direction; X. second direction; Y third direc-
tion.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0031] With reference to the accompanying drawings
in the embodiments of the disclosure, the technical so-
lutions in the embodiments of the disclosure will be de-
scribed clearly and completely. Apparently, the embod-
iments described are only some embodiments of the dis-
closure, rather than all embodiments. The following de-
scription of at least one exemplary embodiment is in fact
merely illustrative and is in no way limits the disclosure
and its application, or uses. All other embodiments, which
can be derived by a person skilled in the art from the
embodiments disclosed herein without creative effort,
are intended to be within the scope of the present disclo-
sure.
[0032] The relative arrangement of parts and steps,
numerical expressions and numerical values set forth in
these embodiments do not limit the scope of the disclo-
sure unless specifically stated otherwise. Meanwhile, it
should be understood that the sizes of the respective
portions shown in the drawings are not drawn in an actual
proportional relationship for the convenience of descrip-
tion. Techniques, methods, and apparatus known to one
of ordinary skill in the relevant art may not be discussed
in detail, but are intended to be part of the specification
where appropriate. In all examples shown and discussed
herein, any particular value should be construed as ex-
emplary only and not as limiting. Thus, other examples
of the exemplary embodiments may have different val-
ues. It should be noted that: similar reference signs and
letters refer to similar items in the accompanying draw-
ings bellow, and thus, once an item is defined in one
figure, it need not be discussed further in subsequent
figures.
[0033] For ease of description, spatially relative terms,
such as "above", "over", "on", "upper", and the like, may
be used herein to describe one device or feature’s spatial
positional relationship to another device or feature as il-
lustrated in the figures. It should be understood that the
spatially relative terms are intended to encompass dif-
ferent orientations of the device in use or operation in
addition to the orientation of the device depicted in the
figures. For example, if a device in the figures is inverted,
the device described as "above other devices or config-
urations" or "over other devices or configurations" would
later be oriented as "below other devices or configura-
tions" or "under other devices or configurations". Thus,
the exemplary term "above" may include two orientations
of "above" and "below". The device may also be posi-
tioned in other different ways and the spatially relative
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descriptors used herein interpreted accordingly.
[0034] Referring to Figs. 1 to 5, in some embodiments,
the cutter device comprises a sleeve 2, a rotating sleeve
3 and a cutter assembly 1. The sleeve 2 therein has an
inner cavity. The rotating sleeve 3 is disposed in the inner
cavity of the sleeve 2 and is rotatable relative to the sleeve
2 around a first rotating shaft extending in a first direction
Z. And the rotating sleeve 3 comprises a channel passing
through in a second direction X. The cutter assembly 1
comprises a cutter holder 11 and a cutter 12 disposed in
the cutter holder 11. The cutter 12 is rotatable relative to
the cutter holder 11 around a second rotating shaft ex-
tending in a third direction Y The first direction Z, the
second direction X, and the third direction Y are perpen-
dicular to one another. The outer wall of cutter holder 11
is in sealing fit with the inner wall of the channel and the
cutter holder 11 is movably disposed in the channel in
the second direction X.
[0035] When the cutter of the cutter device needs to
be changed, the cutter holder 11 can be first controlled
to move away from the tunnel face relative to the rotating
sleeve 3 in the channel in the second direction X to reach
a cutter changing position, in which the rotating sleeve 3
is then controlled to rotate relative to the sleeve 2 about
the first rotating shaft (rotating sleeve shaft 31), and fur-
ther to drive the cutter holder 11 in the rotating sleeve 3
to rotate together, so that the cutter 12 rotates from the
position facing the tunnel face to the position facing away
the tunnel face, thereby realizing the cutter change. And
the outer wall of cutter holder 11 is in sealing fit with the
inner wall of the channel to ensure the sealing perform-
ance of the cutter holder 11 during movement in the chan-
nel. This shows that the cutter device in the embodiments
of the disclosure ensures the sealing performance by
means of the sealing fit of the outer wall of the cutter
holder 11 and the inner wall of the channel, which saves
the gate space as compared with the gate sealing in the
prior art, and enables in turn an arrangement of a smaller
cutter distance and fully utilizes the space of a cutterhead.
Further, the cutter device in the embodiments of the dis-
closure can achieve the cutter change at normal pressure
by rotating the cutter holder 11 with a swivelble rotating
sleeve 3, which involves simple operation steps and im-
proves the cutter changing efficiency. Furthermore, when
a cutter is changed in a cutter the cutter device in the
embodiments of the disclosure, the cutter holder 11 is
controlled first to move away from the tunnel face, and
then the rotating sleeve 3 is controlled to rotate, thereby
avoiding interference problem between the cutter 12 and
the tunnel face during rotation process.
[0036] Referring to Figs. 1 and 5, in the description of
the embodiments of the disclosure, the first direction Z
refers to the extending direction of the first rotating shaft,
about which the rotating sleeve 3 rotates relative to the
sleeve 2, in particular, the direction in which the rotating
sleeve shaft 31 extends. The second direction X refers
to the direction in which the cutter holder 11 moves rel-
ative to the rotating sleeve 3. The third direction Y refers

to the extending direction of the second rotating shaft,
about which the cutter 12 rotates relative to the cutter
holder 11, in particular, the direction in which the cutter
shaft 121 extends. The first direction Z, the second di-
rection X, and the third direction Y are perpendicular to
one another. In particular in the following description, the
direction near the tunnel face in the second direction X
is referred to as front, and the direction away from the
tunnel face in the second direction X is referred to as rear.
[0037] Referring to Figs. 14 to 17, in some embodi-
ments, the cutter device 1 has a working position and a
cutter changing position. Referring to Fig. 14, in the work-
ing position the edge of the cutter 12 projects beyond the
end face of a first end of the sleeve 2. Referring to Figs.
15 and 16, the cutter holder 11 moves in the channel
towards a second end of the sleeve 2 to reach the cutter
changing position when a cutter change is required. Re-
ferring to Fig. 17, in the cutter changing position the cutter
holder 11 rotates under the driving of the rotating sleeve
3.
[0038] In particular, as shown in Fig. 14, in the working
position the end face of the first end of the cutter holder
11 is flush with the end face of the first end of the sleeve
2, so that the edge of the cutter 12 projects beyond the
end face of the first end of the sleeve 2, and in turn the
cutter 12 can be embedded into the tunnel face F, thus
realizing the cutting of the tunnel face. When a cutter
change is required, as shown in Fig. 15, the cutter holder
11 moves in the channel of the rotating sleeve 3 towards
the second end of the sleeve 2, so that the cutter 12
retracts into the sleeve 2, and then the rotating sleeve 3
is controlled to rotate about the first rotating shaft and
thus rotate the cutter 12 to the position as shown in Fig.
17, facing the manned cabin, thereby realizing the cutter
change. This shows that, when the rotating sleeve 3 ro-
tates about the first rotating shaft, it needs to rotate to-
gether with the cutter assembly 1, wherein the rotating
sleeve 3 and the cutter assembly 1 rotate as a whole in
the inner cavity of the sleeve 2. In order to avoid interfer-
ence of the cutter 12 of the cutter assembly 1 with the
inner wall of the sleeve 2, in some embodiments, in the
cutter changing position the distance between the first
rotating shaft and the edge of the cutter 12 is smaller
than the distance between the first rotating shaft and the
inner wall of the sleeve 2.
[0039] That is to say, in the channel of the rotating
sleeve 3, the cutter assembly 1 in the embodiment moves
backward in the second direction X, in order to avoid
interference of the cutter 12 with the tunnel face during
rotation on one hand, and on the other hand, when the
cutter assembly 1 moves backward to the cutter changing
position, it is necessary to make the distance of the ro-
tating sleeve shaft 31 to the edge of the cutter 12 smaller
than the distance of the rotating sleeve shaft 31 to the
inner wall of the sleeve 2, thus avoiding interference of
the cutter 12 with the inner wall of the sleeve 2 during
rotation process. Further, the cutter assembly 1 is moved
backward and then rotated, so that the inner cavity of the
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sleeve 2 can be designed to be relatively small, and fur-
ther the structure of the entire cutter device more compact
and the size is reduced.
[0040] In some embodiments, referring to Figs. 6 and
7, the outer wall of the cutter holder 11 comprises a mat-
ing surface 112 in sealing fit with the inner wall of the
channel. The inner wall of the channel comprises a first
cylindrical surface and the mating surface comprises a
second cylindrical surface, and the first cylindrical sur-
face and the second cylindrical surface are abutted and
in sealing fit. The cutter holder 11 is movably disposed
in the channel of the rotating sleeve 3, and the outer wall
of the cutter holder 11 and the inner wall of the channel
need to maintain a sealing fit. By using the sealing fit
between the cylindrical surfaces, the above embodi-
ments can realize both the movement of the cutter holder
11 relative to the channel and the sealing connection
between the two. And the sealing fit between the cylin-
drical surfaces also enables the cutter holder 11 to realize
the relative rotation along its own axis with respect to the
channel, so as to facilitate adjusting the circumferential
position of the cutter 12 relative to the sleeve 2.
[0041] Of course, in other embodiments, the outer wall
of the cutter holder 11 and the inner wall of the channel
may also adopt sealing fit in other structures and forms,
such as prismatic surfaces, which can also achieve the
relative movement and sealing connection between
them.
[0042] In particular, as shown in Figs. 6 and 7, a sealing
groove 113 is provided on the mating surface 112. As
shown in Fig. 5, the cutter assembly 1 further comprises
a first sealing structure 13 provided within the sealing
groove 113. The first sealing structure 13 may be, for
example, a sealing ring made of rubber, which can de-
form during movement, thereby acting as a seal.
[0043] In some embodiments, referring to Figs. 6 and
7, the outer wall of the cutter holder 11 comprises a mat-
ing surface 112 in sealing fit with the inner wall of the
channel and a spherical surface 114 connected to a sec-
ond end of the mating surface 112. The rear end of the
spherical surface 114 is the mounting plane 115, on
which a plurality of bolt holes are provided. The rear end
of the mating surface is configured as spherical surface,
which can avoid the interference problems when the cut-
ter holder 11 is rotating.
[0044] In some embodiments, as shown in Fig. 5, the
sleeve 2 comprises a sleeve body 21 and a first flange
22 disposed at a first end of the sleeve body 21. The
inner wall of the first flange 22 is flush with an inner wall
of the channel. The inner wall of the first flange 22 is flush
with an inner wall of the channel of the rotating sleeve 3,
i.e. the inner diameter of the first flange 22 equals to the
inner diameter of the channel of the rotating sleeve 3.
When the cutter assembly 1 is in the working position,
the front section of the outer wall of the cutter holder 11
is located in the first flange 22, and the rear section of
the cutter holder 11 is located in the channel of the ro-
tating sleeve 3. When a cutter change is required, as

shown in Fig. 15, the cutter holder 11 moves backward,
such that the cutter holder 11 is disposed within the ro-
tating sleeve 3, thereby reducing the overall volume of
the rotating sleeve 3 and the cutter assembly 1. The ar-
rangement of the first flange 22 provides space for the
retraction of the cutter 12.
[0045] When the cutter holder 11 moves backward in
the second direction X relative to the rotating sleeve 3
into its inside, substances such as slurry and sand may
possibly enter the cutter device through the gap between
the rotating sleeve 3 and the sleeve 2. In order to solve
this problem, referring to Fig. 5, a gap is provided be-
tween the end face of the rotating sleeve 3 and the first
flange 22 in some embodiments. The cutter device fur-
ther comprises a second sealing structure 5 provided be-
tween the rotating sleeve 3 and the first flange 22. The
second sealing structure 5 seals the gap such that a
sealed cavity is formed between the rotating sleeve 3
and the sleeve 2.
[0046] In particular, as shown in Fig. 12, the outer wall
of the rotating sleeve 3 comprises a spherical surface,
and the inner wall of the rotating sleeve 3 comprises a
first cylindrical surface. And the central axis of the rotating
sleeve 3 extends in a second direction X. As shown in
Fig. 13, the axis of the second sealing structure 5 also
extends in the second direction X, so that the gaps be-
tween the entire circumferential end surface of the rotat-
ing sleeve 3 and the sleeve 2 are all sealed by the second
sealing structure 5, thereby preventing the entry of slurry
and the like.
[0047] In other embodiments not shown in the draw-
ings, the outer wall of the rotating sleeve 3 may be other
curved surfaces and not limited to a spherical surface,
as long as the rotating sleeve 3 can realize the shape of
rotation in the sleeve 2.
[0048] Referring to Fig. 13, in some embodiments, the
second sealing structure 5 comprises a sealing ring body
and an annular strip projecting radially inward from the
sealing ring body. The axis of the sealing ring body ex-
tends in the second direction X, and the annular strip is
disposed within the gap.
[0049] In some embodiments, as shown in Fig. 12, the
outer wall of the rotating sleeve 3 comprises a spherical
surface, and the side of the sealing ring body close to
the rotating sleeve 3 is adapted to the shape of the spher-
ical surface. In particular, the side of the sealing ring body
close to the rotating sleeve 3 is also a spherical surface,
so that the sealing ring body abuts the outer wall of the
rotating sleeve 3, achieving a better sealing performance.
[0050] Referring to Fig. 8, in some embodiments, the
sleeve body 21 is provided with an oil injection hole 212
for injecting grease into the sealed cavity. In particular,
as shown in Fig. 8, a plurality of oil injection holes 212
are evenly disposed in the circumferential direction of the
sleeve body 21. Before the cutter holder 11 moves back-
ward, grease has been injected into the sealed cavity at
the oil injection holes 212 by means of an oil pump, there-
by ensuring the sealing performance between the rotat-
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ing sleeve 3 and the sleeve 2 during the movement of
the cutter holder 11 and preventing slurry and the like
from entering the interior. And the efficiency of oil injection
is improved by injecting grease through the plurality of
oil injection holes 212 at the same time.
[0051] Further, the action of injection of grease into the
sealed cavity through the oil injection holes 212 starts
before the cutter holder 11 moves backward and contin-
ues till the rotation of the cutter holder 11 under the driving
of the rotating sleeve 3 is finished. That is, the injection
of grease should be continued during the cutter changing
process, in order to ensure better sealing performance.
[0052] In some embodiments, referring to Fig. 5, the
cutter device further comprises a baffle 4 connected to
a second end of the cutter holder 11. The baffle 4 moves
the cutter holder 11 in the second direction X. On the rear
end of the cutter holder, the baffle 4 fixedly connected
thereto is disposed, so that the movement of the cutter
holder 11 can be achieved as soon as the baffle 4 is
pulled, which is a simple and convenient operation.
[0053] Of course, in other embodiments, the move-
ment of the cutter holder 11 can also be achieved by the
direct connection of the driving device with the cutter
holder 11.
[0054] Referring to Fig. 5, in some embodiments, the
sleeve 2 comprises a sleeve body 21 and a second flange
23 disposed at a second end of the sleeve body 21. The
baffle 4 is detachably connected to the second flange 23.
When the cutter assembly 1 is in the working position,
the baffle 4 is connected to the second flange 23, which
has the function of preventing intrusion of slurry and the
like into the rear side. When a cutter change is required,
it is necessary to detach the connector between the baffle
4 and the second flange 23 first, and then pull the baffle
4 in such a way that the cutter holder 11 is moved back-
ward to the predefined position.
[0055] As described above, the injection of grease is
to be carried out continuously during the cutter changing
process. However, as shown in Fig. 12, the outer wall of
the rotating sleeve 3 is a partial spherical surface, so
during the rotation of the rotating sleeve 3 relative to the
sleeve 2, when the rotating sleeve 3 rotates to 90°, it is
possible to pass through the inside of the cutter device,
and the inner cavity is filled with grease. If no mechanical
seal is provided, slurry and grease will pour into the
manned cabin behind the cutter holder. Therefore, before
the rotating sleeve 3 rotates, it is necessary to mount a
mechanical seal 6 on the second end of the sleeve 2. As
shown in Fig. 16, in some embodiments, the cutter device
further comprises a cutter assembly 6. The mechanical
seal 6 is configured to be connected to a second end of
the sleeve 2 when the cutter assembly 1 is in the cutter
changing position.
[0056] When the cutter holder 11 is rotated in place
under the driving of the sleeve 3, it is further necessary
to detach the mechanical seal 6, so that the cutter 12 can
be changed. At this time, the cutter device is filled with
grease, and thus it is also necessary to drain the grease

inside the cutter device before the mechanical seal 6 is
detached. Referring to Figs. 10 and 11, in some embod-
iments, the second flange 23 has an air hole 231 and an
oil drain hole 232. The height of the oil drain hole 232 is
smaller than the height of the air hole 231. In particular,
high-pressure gas can be introduced through the air hole
231 by the air pump, and grease inside the cutter device
is drained from the oil drain hole 232. The mechanical
seal 6 is then detached, the old cutter is removed and
replaced with a new one.
[0057] The embodiments of the disclosure further pro-
vide a tunneling machine, which comprises a cutterhead
and said cutter device provided on the cutterhead. In par-
ticular, the tunneling device comprises a shield machine.
[0058] The embodiments of the disclosure further pro-
vide a cutter changing method based on said cutter de-
vice. Referring to Fig. 18, the cutter changing method
comprises the steps of:

S701, causing the cutter holder 11 to move in the
channel towards the second end of the sleeve 2 so
that the cutter assembly 1 enters the cutter changing
position from the working position; and
S702, causing the rotation of the rotating sleeve 3
to drive the cutter holder 11 to rotate.

[0059] The cutter changing method according to the
embodiments of the disclosure moves the cutter assem-
bly 1 in the cutter changing position from the working
position by first causing the cutter holder 11 to move
backward in the channel, and then causing the rotating
sleeve 3 to rotate, so as to drive the cutter holder 11 to
rotate, thereby achieving the cutter changing. This cutter
changing method involves simple operation steps and
improves the cutter changing efficiency.
[0060] In some embodiments, the cutter changing
method further comprises injecting grease into the sealed
cavity between the rotating sleeve 3 and the sleeve 2
before causing the movement of the cutter assembly 1.
By the action of injection grease into the sealed cavity,
the slurry carried by the cutter holder 11 during the back-
ward movement is prevented from entering the sealing
ring and causing damages to the seal. Therefore, con-
tinuous injection of grease into the sealed cavity can im-
prove the sealing reliability of the cutter changing process
in the embodiments of the disclosure.
[0061] In some embodiments, the cutter changing
method further comprises mounting a mechanical seal 6
on the second end of the sleeve 2 after controlling the
cutter holder 11 to move in the channel towards the sec-
ond end of the sleeve 2 so that the cutter assembly 1
enters the cutter changing position from the working po-
sition, and before controlling the rotating sleeve 3 to ro-
tate. During rotation of the cutter holder 11, there will be
the problem that it is possible to pass through the cutter
device. If no mechanical seal is provided, slurry and
grease will pour into the manned cabin behind the cutter
holder. Therefore, before the rotating sleeve 3 is control-
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led to rotate, a mechanical seal 6 is mounted on the sec-
ond end of the sleeve 2, preventing grease and slurry
from pouring into the manned cabin and causing hazards
to the staff.
[0062] In some embodiments, when the rotating sleeve
3 rotates the cutter assembly 1 so that the cutter 12 ro-
tates to a position towards the second end, grease in the
sealed cavity formed between the mechanical seal 6 and
the sleeve 2 is drained, the mechanical seal 6 is detached
and the cutter is changed.
[0063] The structure of the cutter device and the cutter
changing method based on this cutter device in one em-
bodiment of the disclosure will be described in detail be-
low according to Figs. 1 to 17.
[0064] As shown in Figs. 1 to 5, the cutter device of
the embodiment comprises a cutter assembly 1, a sleeve
2, a rotating sleeve 3 and a baffle 4.
[0065] Here, the cutter assembly 1 comprises a cutter
holder 11 and a cutter 12. The cutter 12 may be a hob.
As shown in Figs. 6 and 7, the cutter holder 11 comprises
a cutter groove 111 for mounting the cutter 12. The cutter
12 is rotatably mounted in the cutter groove 111. The
cutter holder 11 further comprises a mating surface 112,
at least two sealing grooves 113 disposed on the mating
surface 112, a spherical surface 114 disposed at a rear
end of the mating surface 112, and a mounting plane 115
disposed on the end of the spherical surface. The axis
of the cutter holder 11 extends in a second direction X.
The mating surface 112 is a cylindrical surface, and the
mating surface 112 is provided with at least two sealing
grooves 113 that are axially spaced from one another.
Each of the sealing grooves 113 extends in the circum-
ferential direction of the mating surface 112. The spher-
ical surface 114 is disposed on the rear end of the mating
surface 112. The mounting plane 115 is provided with a
plurality of bolt holes evenly distributed in the circumfer-
ential direction for connecting with the baffle 4 by screw
connection. The outer wall of the cutter holder 11 as de-
scribed above is configured as a cylindrical surface in fit
with the channel of the rotating sleeve 3, which can fa-
cilitate the cutter holder 11 to rotate about its own axis.
In this way, the mounting plane 115 is provided with a
plurality of bolt holes evenly distributed in the circumfer-
ential direction, so that the baffle 4 can be connected to
the cutter holder 11 through the bolt holes on the mount-
ing plane 115 regardless of the angle to which the cutter
holder 11 rotates relative to the rotating sleeve 3.
[0066] As shown in Fig. 5, the sleeve 2 comprises a
sleeve body 21, a first flange 22 and a second flange 23
respectively disposed at the front and rear end of the
sleeve body 21. The first flange 22 and the second flange
23 are connected to the sleeve body 21 by screw con-
nection, and the diameter of the first flange 22 and the
diameter of the second flange 23 are both greater than
the inner diameter of the sleeve body 21, so that the inner
cavity of the sleeve 2 forms a stepped surface.
[0067] Of course, in other embodiments, the sleeve 2
can also be integrated.

[0068] As shown in Fig. 8, the sleeve body 21 is a cy-
lindrical barrel-like structure, i.e. the inner cavity of the
sleeve body 21 is a cylindrical inner cavity. The sleeve
body 21 is provided with two rotating shaft holes 211
disposed symmetrically with respect its axis. The rotating
shaft holes 211 serve to allow the rotating sleeve shaft
31 of the rotating sleeve 3 to pass through, so that the
rotating sleeve 3 is rotatable relative to the sleeve 2. The
sleeve body 21 is further provided with a plurality of oil
injection holes 212 spaced apart from one another in the
circumferential direction. And the plurality of oil injection
holes 212 have the same axial positions, and they are
all located at the front side of the rotating shaft holes 211
and close to the front face of the sleeve body 21.
[0069] As shown in Fig. 9, the first flange 22 is fixedly
connected to the front end of the sleeve body 21 through
a plurality of bolt holes on its flanged disc. In conjunction
with Fig. 5, the inner diameter of the first flange 22 is
smaller than the inner diameter of the sleeve body 21,
so that the first flange 22 and the sleeve body 21 collec-
tively enclose to form a rotary inner cavity of the rotating
sleeve 3.
[0070] As shown in Figs. 10 and 11, the second flange
23 is fixedly connected to the rear end of the sleeve body
21 through a plurality of bolt holes on its flanged disc. In
order to avoid interference formed between the second
flange 23 and the cutter holder 11 when the cutter holder
11 moves backward to the cutter changing position, a
chamfer is provided at one end of the inner wall of the
second flange 23 near the sleeve body 21 with reference
to Fig. 5. The second flange 23 further comprises sym-
metrically arranged air holes 231 and oil drain holes 232
for draining grease from the sealed cavity. Referring
again to Fig. 5, the inner diameter of the second flange
23 is larger than the inner diameter of the first flange 22,
so that the opening area of the second flange 23 is rel-
atively small and the flow area of slurry can be reduced.
The baffle 4 is connected to the second flange 23 by
screw connection.
[0071] As shown in Fig. 12 in conjunction with Fig. 5,
the outer wall of the rotating sleeve 3 is a spherical sur-
face. The inner wall of the rotating sleeve 3 is a cylindrical
surface. And the rotating sleeve 3 has a channel passing
through in the second direction X, and thus the spherical
surface of the outer wall of the rotating sleeve 3 is not a
complete spherical surface, and is equivalent to the par-
tial spherical surface formed after the two ends of a com-
plete spherical surface are cut off. The upper and lower
ends of the rotating sleeve 3 are both fixedly provided
with a rotating sleeve shaft 31. The rotating sleeve shaft
31 is inserted into the rotating shaft hole 211 of the sleeve
body 21, so that the rotating sleeve 3 is rotatable about
the rotating sleeve shaft 31.
[0072] As shown in Fig. 5, the inner wall of the first
flange 22 is flush with an inner wall of the rotating sleeve
3. A part of the mating surface of the cutter holder 11 is
in sealing fit with the inner wall of the first flange 22, and
the other part of the mating surface of the cutter holder
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11 is in sealing fit with the inner wall of the rotating sleeve
3, thereby guaranteeing the sealing performance of the
cutter holder 11 during the entire movement process.
[0073] In order to further improve the sealing perform-
ance of the cutter device in the embodiment during the
cutter changing process, a second sealing structure 5
and a third sealing structure 7 are further provided be-
tween the rotating sleeve 3 and the sleeve 2 as shown
in Fig. 5. Here, the second sealing structure 5 is disposed
between the rotating sleeve 3 and the first flange 22, and
the third sealing structure is disposed between the rotat-
ing sleeve 3 and the second flange 23. The structure of
the second sealing structure 5 is as shown in Fig. 13,
and the second sealing structure 5 is a sealing ring. As
shown in Fig. 5, the second sealing structure 5 seals the
gap between the rotating sleeve 3 and the second flange
23, and further seals the cavity between the outer wall
of the rotating sleeve 3 and the sleeve 2 to form a sealed
cavity.
[0074] As shown in Fig. 14, when the cutter assembly
1 is in the working position, the edge of the cutter 12
projects beyond the front end face of the sleeve 2 to em-
bed into the tunnel face F. When it is determined that the
cutter 12 is seriously worn and needs to be changed,
grease is first injected into the sealed cavity between the
rotating sleeve 3 and the sleeve 2 through the oil injection
holes 212 on the sleeve body 21, preventing the slurry
carried by the cutter holder 11 during the backward move-
ment from entering the sealed cavity and causing dam-
ages to the sealing ring. The connection bolt between
the baffle 4 and the second flange 23 is then detached,
as shown in Fig. 15, the baffle 14 is pulled out to move
the cutter holder 11 and the cutter 12 backward simulta-
neously to the cutter changing position. Here, the cutter
holder 11 has fully retracted into the rotating sleeve 3
and is further rotatable together with the rotating sleeve
3. Since the outer wall of the rotating sleeve 3 is not a
complete spherical surface, a whole process sealing be-
tween the rotating sleeve 3 and the sleeve 2 cannot be
achieved during rotation of the rotating sleeve 3. For ex-
ample, when the rotating sleeve 3 rotates by 90°, the
cutter device presents a state in which it is possible to
pass through it, so that slurry and grease inside the
sealed cavity will invade the manned cabin. In order to
solve this problem, as shown in Fig. 16, before the rotat-
ing sleeve 3 is controlled to rotate, the baffle 4 is first
detached from the rear end of the cutter holder 11, and
the mechanical seal 6 is mounted on the rear end of the
second flange 23 to ensure the sealing inside the cutter
device. Then, as shown in Fig. 17, by controlling the ro-
tating sleeve shaft 31 to rotate, the rotating sleeve 3, the
cutter holder 11 and the cutter 12 are rotated together,
starting from the working position as 0° and rotating by
180°, so that the cutter 12 faces the rear end. After the
rotation of the cutter holder 11 is completed, the cavity
formed by the mechanical seal 6 and the cutter assembly
1 as well the second flange 23 is filled with grease. At
this time, the oil injection is stopped and meanwhile the

air hole 231 and the oil drain hole 232 on the second
flange 23 are opened. High-pressure gas is injected into
the interior through the air hole 231 by the air pump and
the grease is drained from inside through the oil drain
hole 232. The mechanical seal 6 is detached and the
cutter 12 is replaced. After the cutter 12 is replaced, the
mechanical seal 6 is further mounted on the rear end of
the second flange 23, grease is then injected into the
interior through the oil drain hole 232, the rotating sleeve
3 is then controlled to rotate the cutter holder 11 to the
working position and then the grease injection is stopped.
[0075] It is to be noted here, both the movement of the
cutter holder 11 relative to the rotating sleeve 3 and the
rotation of the rotating sleeve 3 relative to the sleeve 2
as described in the above embodiments can be achieved
through the automatic driving by the driving device. Fur-
thermore, by providing a sensor, the position of the cutter
holder 11 is detected, the controller automatically con-
trols the driving device to drive the movement of the cutter
holder 11 relative to the rotating sleeve 3 depending on
the position of the cutter holder 11, and automatically
controls another driving device to drive the rotation of the
rotating sleeve 3, thus achieving the automatic control of
the cutter device.
[0076] Finally, it should be noted: the above embodi-
ments are only intended to illustrate the technical solution
of the disclosure and not to limit it; although the disclosure
has been described in detail with reference to preferred
embodiments, the ordinary skill in the art will understand
that: modifications to the specific embodiments of the
disclosure or equivalent substitutions for parts of the
technical features may still be made; all of which are in-
tended to be covered by the scope of the technical solu-
tions claimed in this disclosure without departing from
the spirit thereof.

Claims

1. A cutter device, comprising:

A sleeve (2) having an inner cavity;
A rotating sleeve (3) that is disposed in the inner
cavity of the sleeve (2) and is rotatable relative
to the sleeve (2) around a first rotating shaft ex-
tending in a first direction (Z), the rotating sleeve
(3) comprising a channel passing through in a
second direction (X); and
A cutter assembly (1), comprising a cutter holder
(11) and a cutter (12) disposed in the cutter hold-
er (11), the cutter (12) being rotatable relative
to the cutter holder (11) around a second rotating
shaft extending in a third direction (Y), the first
direction (Z), the second direction (X), and the
third direction (Y) being perpendicular to one an-
other, and the outer wall of cutter holder (11)
being in sealing fit with the inner wall of the chan-
nel, and the cutter holder (11) being movably

15 16 



EP 4 459 097 A1

11

5

10

15

20

25

30

35

40

45

50

55

disposed in the channel in the second direction
(X).

2. The cutter device according to claim 1, wherein the
cutter assembly (1) has a working position in which
the edge of the cutter (12) projects beyond the end
face of a first end of the sleeve (2), and a cutter
changing position, which the cutter holder (11)
moves in the channel towards a second end of the
sleeve (2) to reach when a cutter needs to be
changed, and in which the cutter holder (11) rotates
under the driving of the rotating sleeve (3).

3. The cutter device according to claim 2, wherein in
the cutter changing position the distance between
the first rotating shaft and the edge of the cutter (12)
is smaller than the distance between the first rotating
shaft and the inner wall of the sleeve (2).

4. The cutter device according to any one of claims 1-3,
wherein the outer wall of the cutter holder (11) com-
prises a mating surface (112) in sealing fit with the
inner wall of the channel, the inner wall of the channel
comprising a first cylindrical surface, the mating sur-
face comprising a second cylindrical surface, and
the first cylindrical surface and the second cylindrical
surface being abutted and in sealing fit.

5. The cutter device according to claim 4, wherein a
sealing groove (113) is provided on the mating sur-
face (112), and the cutter assembly (1) further com-
prises a first sealing structure (13) provided within
the sealing groove (113).

6. The cutter device according to any one of claims 1-5,
wherein the sleeve (2) comprises a sleeve body (21)
and a first flange (22) disposed at a first end of the
sleeve body (21), an inner wall of the first flange (22)
being flush with an inner wall of the channel.

7. The cutter device according to claim 6, wherein there
is a gap between an end surface of the rotating
sleeve (3) and the first flange (22), the cutter device
further comprises a second sealing structure (5) pro-
vided between the rotating sleeve (3) and the first
flange (22), wherein the second sealing structure (5)
seals the gap such that a sealed cavity is formed
between the rotating sleeve (3) and the sleeve (2).

8. The cutter device according to claim 7, wherein the
second sealing structure (5) comprises a sealing ring
body and an annular strip projecting radially inward
from the sealing ring body, the axis of the sealing
ring body extending in the first direction (X), the an-
nular strip being disposed within the gap.

9. The cutter device according to claim 7, wherein the
outer wall of the rotating sleeve (3) comprises a

spherical surface, a side of the sealing ring body
close to the rotating sleeve (3) being adapted to the
shape of the spherical surface.

10. The cutter device according to claim 6, wherein the
sleeve body (21) is provided with an oil injection hole
(212) for injecting grease into the sealed cavity.

11. The cutter device according to any one of claims
1-10, further comprising a baffle (4) connected to a
second end of the cutter holder (11), the baffle (4) is
configured to drive the cutter assembly (1) to move
in the second direction (X).

12. The cutter device according to claim 11, wherein the
sleeve (2) comprises a sleeve body (21) and a sec-
ond flange (23) disposed at a second end of the
sleeve body (21), to which second flange the baffle
(4) is detachably connected.

13. The cutter device according to claim 12, wherein the
second flange (23) has an air hole (231) and an oil
drain hole (232), a height of the oil drain hole (232)
being smaller than a height of the air hole (231).

14. The cutter device according to any one of claims
1-10, further comprising a mechanical seal (6) con-
figured to be connected to a second end of the sleeve
(2) when the cutter assembly (1) is in the cutter
changing position.

15. The cutter device according to any one of claims
1-10, wherein the outer wall of the cutter holder (11)
comprises a mating surface (112) in sealing fit with
the inner wall of the channel and a spherical surface
(114) connected to a second end of the mating sur-
face (112).

16. A tunneling machine, comprising a cutterhead and
a cutter device according to any one of claims 1 to
15 provided on the cutterhead.

17. A cutter changing method based on the cutter device
according to any one of claims 1 to 15, comprising
the steps of:

causing the cutter holder (11) to move in the
channel towards the second end of the sleeve
(2) so that the cutter assembly (1) enters a cutter
changing position from a working position; and
causing the rotation of the rotating sleeve (3) to
drive the cutter holder (11) to rotate.

18. The cutter changing method according to claim 17,
further comprising injecting grease into the sealed
cavity between the rotating sleeve (3) and the sleeve
(2) before causing the cutter assembly (1) to move.
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19. The cutter changing method according to claim 18,
further comprising mounting a mechanical seal (6)
on the second end of the sleeve (2) after causing the
cutter holder (11) to move in the channel towards
the second end of the sleeve (2) so that the cutter
assembly (1) enters the cutter changing position
from the working position, and before causing the
rotating sleeve (3) to rotate.

20. The cutter changing method according to claim 19,
further comprising draining grease in the sealed cav-
ity formed between the mechanical seal (6) and the
sleeve (2), detaching the mechanical seal (6) and
changing the cutter when the rotating sleeve (3) ro-
tates the cutter assembly (1) so that the cutter (12)
rotates to a position towards the second end.
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