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(57) Abrege/Abstract:
The Invention relates to a roller cutter arrangement (/) for a cutting wheel of a tunneling machine, which comprises an
Interchangable pot (11), a bearing block (24) which Is mounted In the interchangebale pot (11) such that it can move along a
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(57) Abrege(suite)/Abstract(continued):

movement axis (20), and a roller cutter unit (23) which comprises at least one roller cutter (8) which Is rotationally mounted in the
bearing block (24) and which acts along a working axis (29). Said working axis (29) is inclined with respect to the movement axis
(20) such that the roller cutter (8) of the roller cutter units (23) can be arranged closely adjacent to each other, in particular, in the
central area of the cutting wheel.
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ABSTRACT

A roller cutter arrangement (7) for a cutting wheel of a tunnel boring machine, comprising an
interchangeable cup (11), a bearing block (24) which is supported in the interchangeable cup
(11) 1n such a way that it is displaceable along a displacement axis (20), and a cutting roller unit
(23) having at least one cutting roller (8), which is rotatably supported in the bearing block (24)
and which acts along a working axis (29). The working axis (29) is angled with respect to the
displacement axis (20), so that cutting rollers (8) of the cutting roller units (23) may be situated

in close proximity to one another, in particular in the central area of the cutting wheel.
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Roller cutter arrangement and cutting wheel equipped with

said roller cutter arrangement

The 1invention relates to a roller cutter arrangement according to the preamble of Claim 1.

The invention further relates to a cutting wheel equipped with roller cutter arrangements.

A roller cutter arrangement of this type and a cutting wheel equipped with roller cutter
arrangements are known from DE 94 15 897 Ul. This previously known roller cutter
arrangement for a cutting wheel of a tunnel boring machine has an interchangeable cup, and a
bearing block which is supported in the interchangeable cup in such a way that 1t 1s displaceable
along a displacement axis. In addition, a cutting roller unit 1s present, which has at least one
cutting roller which is rotatably supported in the bearing block and which acts along a working

axis that is tilted with respect to the displacement axis.

Another roller cutter arrangement and a cutting wheel equipped with roller cutter arrangements
are known from DE 44 08 992 C1. This previously known roller cutter arrangement for a cutting
wheel of a tunnel boring machine has an interchangeable cup, and a bearing block, which 1s
supported in the interchangeable cup in such a way that it is displaceable along a displacement
axis. In addition, a cutting roller unit 1s present, which has at least one cutting roller which is
rotatably supported in the bearing block and which acts along a working axis. In the previously
known roller cutter arrangement, the displacement axis and the working axis are aligned. In the
previously known cutting wheel of a tunnel boring machine, roller cutter arrangements are

spaced relatively far apart from one another in a radial direction
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The object of the invention 1s to provide a roller cutter arrangement of the type mentioned at the
outset, which allows a closely spaced arrangement, in particular in the central area of a cutting

wheel of a tunnel boring machine when a displacement unit which moves the roller cutter is

relieved of load.

Moreover, the object of the invention 1s to provide a cutting wheel for a tunnel boring machine,

in which roller cutter arrangements in the central area are situated in close proximity to one

another.

For a roller cutter arrangement of the type mentioned at the outset, the first-mentioned object 1s

achieved according to the invention by the characterizing features of Claim 1.

For a cutting wheel for a tunnel boring machine, the second-mentioned object 1s achieved

according to the invention by the features of Claim 7.

As a result of the displacement axis and the working axis being oriented at an angle relative to
one another, and the parallel walls absorbing forces, in the roller cutter arrangement according to
the invention, when a displacement unit which moves the roller cutter 1s relieved of load,
multiple roller cutter arrangements according to the invention may be situated in close proximity

to one another, in particular in the central area of a cutting wheel, the interchangeable cups being

situated pointing away from one another at an angle, thus providing space for additional

equipment that is required, in particular for interchanging cutting rollers.

Further advantageous embodiments of the invention are the subject matter of the subclaims.

Further advantageous embodiments and advantages of the invention result from the following

description of one exemplary embodiment, with reference to the figures of the drawing, which

show the following:
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Figure 1  shows an end-face view of one exemplary embodiment of a cutting wheel according
to the invention of a tunnel boring machine, which in a central area is equipped with

a number of exemplary embodiments of roller cutter arrangements according to the

Invention,

Figure 2  shows a perspective view of the arrangement according to Figure 1 in the central

arca with a view of the front side, in the excavation direction, of a cutting wheel

plate of the cutting wheel,

Figure 3  shows a perspective view of the arrangement according to Figure 2 1n the central
arca with a view of the rear side, in the excavation direction, of the cutting wheel

plate of the cutting wheel,

Figure 4  shows a sectional view of one exemplary embodiment of a roller cutter arrangement

according to the invention, with a cutting roller unit in an extended working position,
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Figure 5  shows a sectional view of the exemplary embodiment of a roller cutter arrangement

according to the invention according to Figure 4, with the cutting roller unit in an

intermediate position,

Figure 6 shows a sectional view of the exemplary embodiment of a roller cutter arrangement
according to the mvention according to Figure 4, with the cutting roller unit in a

retracted maintenance position, and

Figure 7 shows a sectional view of another exemplary embodiment of a roller cutter

arrangement according to the invention, with two cutting roller units 1n an extended

working position.

Figure 1 shows one exemplary embodiment of a cutting wheel 1 according to the invention of a
tunnel boring machine in an end-face view of the front side, in the excavation direction. The
cutting wheel 1 has a flat cutting wheel plate 2 which 1s fitted with a number of peripheral roller
cutter arrangements 3, known per se. The peripheral roller cutter arrangements 3 are situated on
the radially outer side of a centrally located central area 4 of the cutting wheel plate 2, and in
each case are spaced relatively far apart from one another in a radial direction. In this
embodiment, a singly fitted central cutting roller arrangement 5, a doubly fitted central cutting
roller arrangement 6, and at least one transition cutting roller arrangement 7 are present in the
central arca 4 as exemplary embodiments of roller cutter arrangements according to the

invention.

Figure 2 shows a perspective view of the arrangement according to Figure 1 in the central area 4
with a view of the front side, in the excavation direction, of the cutting wheel plate 2 of the

cutting wheel 1. In addition, in the central area 4 transition cutting roller arrangements 7 are
present on the radially outer side of the central cutting roller arrangements 5, 6, and are designed,
at least in part, as exemplary embodiments of roller cutter arrangements according to the
invention. It is apparent from the illustration according to Figure 2 that the central cutting roller

arrangements 5, 6 and the transition cutting roller arrangements 7 have double cutting rollers 8 as
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cutting rollers, each of which has two cutting disks 9. The central cutting roller arrangements 5, 6

and the transition cutting roller arrangements 7 are respectively surrounded by a contour-adapted
wear protection plates 10, which for protection are mounted on the front side, in the excavation

direction, of the cutting wheel plate 2.

Figure 3 shows a perspective view of the arrangement according to Figure 2 1n the central area 4
with a view of the rear side, in the excavation direction, of the cutting wheel plate 2 of the
cutting wheel 1. It 1s apparent from the illustration according to Figure 3 that the central cutting
roller arrangements 5, 6 and exemplary embodiments according to the invention of transition
cutting roller arrangements 7 each have an angled interchangeable cup 11 as an interchangeable
cup, which 1s oriented at an angle with respect to the plane of the cutting wheel plate 2, and
which, preferably except for rounded corner areas, has a rectangular or square cross section for
preferably optimal utilization of the available space. A number of rigid cylinder suspension rods
13, which, with their ends facing away from the cutting wheel plate 2, are each connected to a
cylinder suspension 14 associated in each case with an angled interchangeable cup 11, are
mounted on a number of angled interchangeable cups 11 via radially outwardly protruding
fastening tongues 12. Each cylinder suspension 14, which is sttuated on the side facing away
from the associated angled interchangeable cup 11 of the cutting wheel plate 2, in turn bears a
retraction cylinder 15 as a displacement unit, which extends from the cylinder suspension 14 in

question into the particular angled interchangeable cup 11.

Additional transition cutting roller arrangements 7 each have a parallel interchangeable cup 16

which is oriented at right angles to the plane of the cutting wheel plate 2.

Retraction cylinders 15 as displacement units, which, with their ends facing away from the
cutting wheel plate 2, are mounted on cylinder suspension flanges 17, which in turn are
connected to the cutting wheel 1, likewise engage with the angled interchangeable cups 11,

which are not provided with cylinder suspension rods 13, and with the parallel interchangeable

cups 16, which advantageously have different lengths.



CA 02946680 2016-10-21

Transtek Document No. GEQ0815
WO 2016/012156 PCT/EP2015/063275

The central cutting roller arrangements 5, 6 as well as the transition cutting roller arrangements 7
are equipped with shut-off sliders 18 of slider units. Each shut-off slider 18 is displaceably
supported in a slider housing 19 of the displacement unit, which is integrated into the particular

angled interchangeable cup 11 or parallel interchangeable cup 16.

Figure 4 shows a sectional view of one exemplary embodiment of a roller cutter arrangement
according to the invention in the form of a transition cutting roller arrangement 7. It is apparent
from Figure 4 that the illustrated angled interchangeable cup 11 as well as the other angled
interchangeable cups 11 have a two-part design, in each case with a slider housing 19 supported
in between. Each angled interchangeable cup 11 has a number of parallel walls 21 oriented in
parallel to a displacement axis 20, which 1s illustrated by a dashed line in Figure 4 and in the
subsequent figures. On the side facing the cutting wheel plate 2 when properly installed, each
angled interchangeable cup 11 1s designed with an angled wall 22, which is integrally molded

onto a parallel wall 21 and angled with respect to the displacement axis 20, but oriented at right

angles to the cutting wheel plate 2.

In addition, it 1s apparent from the illustration according to Figure 4 that the illustrated transition
cutting roller arrangement 7 as an exemplary embodiment of a roller cutter arrangement
according to the invention, as well as the central cutting roller arrangements 5, 6 (not 1llustrated
in Figure 4) as further exemplary embodiments of roller cutter arrangements according to the

invention, have a cutting roller unit 23, which, in addition to the double cutting roller 8 already

explained in conjunction with Figure 1, has a solid bearing block 24. The bearing block 24,
corresponding to the angled interchangeable cup 11, 1s designed with a number of parallel walls
25 which are oriented 1n parallel to the displacement axis 20 and situated in such a way that they
are supported on the radially inwardly facing inner sides of the parallel walls 21 of the angled
interchangeable cup 11, so as to be displaceable along the displacement axis 20 essentially
without play. For displacement of the bearing block 24, the retraction cylinder 15 via a

connecting unit 26 engages with the side of the bearing block 24 facing away from the double

cutting roller 8.
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Situated on the bearing block 24, on the side facing away from the connecting unit 26, is an
angled wall 27 which, the same as the angled wall 22 of the angled interchangeable cup 11, is
oriented at an angle with respect to the displacement axis 20. On its side facing away from the
connecting unit 26, the bearing block 24 bears a bearing axis 28 of the cutting roller unit 23, on
which the double cutting roller 8 1s mounted. The bearing axis 28 is held at one end on the
angled wall 27, and at the other end 1s held on the parallel wall 25 of the bearing block 24
opposite from the angled wall 27, so that a working axis 29, which is illustrated by a dash-dotted
line 1n Figure 4 and in the subsequent figures and oriented at right angles to the cutting wheel

plate 2, 1s angled with respect to the displacement axis 20.

In the illustration according to Figure 4, the cutting roller unit 23 1s 1n an extended working
position in which, after the retraction cylinder 15 is extended, the cutting disks 9 protrude
beyond the cutting wheel plate 2. In the working position, the bearing block 24, in particular in
the arca of its angled wall 27 and the parallel wall 25 which adjoins the angled wall 27 of the
bearing block 24, rests in a form-fit manner against the corresponding areas of the angled
interchangeable cup 11, so that forces acting on the cutting roller unit 23 in the direction of the
working axis 29 are partially introduced into the angled interchangeable cup 11 due to the
displacement axis 20, which 1s angled with respect to the working axis 29. As a result, the force
to be absorbed by the retraction cylinders 15 1s reduced compared to a parallel, flush alignment

of the working axis 29 and the displacement axis 20.

Figure 5 shows a sectional view of the exemplary embodiment of a roller cutter arrangement
according to the invention in the form of a transition cutting roller arrangement 7 according to
Figure 4, with the cutting roller unit 23 in an intermediate position which, starting from the
working position according to Figure 4, has been assumed by shortening the working length of
the retraction cylinder 15. It 1s apparent from the illustration according to Figure 5 that a cutting
roller outer edge 30 situated opposite from the angled wall 27 of the bearing block 24 1s 1n tlush
alignment with the parallel wall 25 of the bearing block 24 situated opposite from the angled
wall 27 of the bearing block 24, so that the cutting roller unit 23 is displaceable, with
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engagement along the displacement axis 20, into the angled interchangeable cup 11 without

hindrance.

Figure 6 shows a sectional view of the exemplary embodiment of a roller cutter arrangement
according to the invention in the form of a transition cutting roller arrangement 7 according to
Figure 4, with the cutting roller unit 23 in a retracted maintenance position that has been
assumed by maximum shortening of the working length of the retraction cylinder 15. In the
matntenance position, the cutting roller unmit 23 1s retracted far enough into the angled
interchangeable cup 11 that the shut-off slider 18, which closes off the angled interchangeable
cup 11 i1n a pressure-tight manner against the front side of the cutting wheel plate 2 in the
excavation direction, 1s insertable into the angled interchangeable cup 11. In the working
position according to Figure 6, the cutting disks 9, which for example have been subjected to

relatively high wear, may now be exchanged 1n the open.

Figure 7 shows a sectional view of another exemplary embodiment of a roller cutter arrangement
according to the invention, which has a doubly fitted central cutting roller arrangement 6 with
two cutting roller units 20 [sic; 23]. The angled interchangeable cups 11 of the central cutting
roller arrangement 6 are situated in such a way that the displacement axes 20 converge toward
one another in the direction of the cutting wheel plate 2, and intersect at a distance from the

cutting wheel plate 2 in the excavation direction.

In the illustration according to Figure 7, the cutting roller units 20 [sic; 23] are in an extended
working position, and are closely spaced due to the converging orientation of the two angled
interchangeable cups 11 1n the direction of the cutting wheel plate 2, and at the same time, at a
distance from the cutting wheel plate 2 opposite the excavation direction, due to the inclined
angled interchangeable cups 11 of the central cutting roller arrangements 5, 6 and adjacent
exemplary embodiments of transition cutting roller arrangements 7 according to the invention, a

comparatively large amount of space 1s present in the central area 4 for situating the retraction

cylinders 15 and, in particular, the cylinder suspension rods 13, with a relatively simple design.
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CLAIMS

1. A roller cutter arrangement for a cutting wheel (1) of a tunnel boring machine, comprising
an interchangeable cup (11, 16), a bearing block (24), which 1s supported in the
interchangeable cup (11, 16) in such a way that it is displaceable along a displacement axis
(20), and a cutting roller unit (23) having at least one cutting roller (8), which 1s rotatably
supported in the bearing block (24) and which acts along a working axis (29), wherein the
working axis (29) 1s angled with respect to the displacement axis (20), characterized In
that the interchangeable cup (11) has parallel walls (21) oriented in parallel to the
displacement axis (20), and at one end on the front side has an angled wall (22) which 1s

angled with respect to the displacement axis (20) and oriented in parallel to the working

axi1s (29).

2.  The roller cutter arrangement according to Claim 1, characterized in that a number of

interchangeable cups (11) are situated [pointing away] from one another at an angle.

3.  The roller cutter arrangement according to Claim 1 or Claim 2, characterized in that the

interchangeable cup (11) has an essentially rectangular or square cross section.

4.  The roller cutter arrangement according to Claim 2 or Claim 3, characterized in that the

cutting roller unit (23) has a bearing block (24) on which the, or each, cutting roller (8) 1s
rotatably mounted and which has parallel walls (25) oriented in parallel to the displacement

axis (20), as well as an angled wall (27), which 1s angled with respect to the displacement

axis (20) and oriented in parallel to the working axis (29).

5.  The roller cutter arrangement according to Claim 4, characterized in that a cutting roller
outer edge (30) situated opposite from the angled wall (27) of the bearing block (24) 1s in
flush alignment with the parallel wall (25) of the bearing block (24) situated opposite from
the angled wall (27) of the bearing block (24).
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10.

The roller cutter arrangement according to one of Claims 1 to 5, characterized in that a
displacement unit (15) 1s present, by means of which the cutting roller unit (23) is
displaceable along the displacement axis (20) between an extended working position and a

retracted maintenance position.

The roller cutter arrangement according to one of Claims 1 to 6, characterized in that a
displacement unit (18) is present, by means of which the interchangeable cup (11) may be

closed off in a pressure-tight manner in a retracted maintenance position of the cutting

roller unit (23).

A cutting wheel having a number of roller cutter arrangements (5, 6, 7) according to one of
Claims 1 to 7, wherein the roller cutter arrangements (5, 6, 7) are situated in the central

area (4) of the cutting wheel (1).

The cutting wheel according to Claim 8, characterized in that the displacement axes (20) of

at least two interchangeable cups (11) converge toward one another in the direction of the

cutting wheel plate (2).

The cutting wheel according to Claim 9, characterized i1n that the cutting rollers (8) of
cutting roller units (23) situated in the interchangeable cups (11) with displacement axes

(20) converging toward one another in the direction of the cutting wheel plate (2) are

situated n close proximity to one another.

11
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