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The invention relates to a device and to a method for sinking a shaft (1). During a sinking cycle, a support unit (2) is moved once
and a boring unit (3) is moved at least twice by means of support cylinders (11) and displacement cylinders (13). Due to said
configuration, an efficient sinking operation is obtained.
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Abstract
The invention relates to a device and to a method for sinking a shaft (1).
During a sinking cycle, a support unit (2) is moved once and a boring unit (3) is
moved at least twice by means of support cylinders (11) and displacement
cylinders (13). Due to said configuration, an efficient sinking operation is

obtained.
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Device for sinking a shaft and method for sinking a shaft

The invention relates to a device for sinking a shaft according to the preamble of Claim 1.
The invention further relates to a method for sinking a shaft.

A generic device and a method for sinking a shaft are known from DE 19 04 684 Al. The
generic device for sinking a shaft has a carrier unit, situated on the rear side in the sinking
direction, which is connected to a suspension unit which has only one axial operating direction
that faces in the direction of the boring unit. In addition, a boring unit situated on the front side
in the sinking direction is present, the carrier unit and the boring unit being connected via a
number of carrier cylinders which operate in the sinking direction, and the boring unit having a
number of bracing modules for radial and axial bracing, a number of displacement cylinders
which operate in the sinking direction, and a bore head which is connected to the displacement
cylinders and which is configured for sinking the shaft when bracing modules are activated for
bracing. As platforms, the boring unit according to the generic prior art has an auxiliary platform
and a working platform, both of which are independently radially and axially braceable via their
own bracing modules. The carrier cylinders are situated between the carrier unit und the
auxiliary platform, while the displacement cylinders are situated between the auxiliary platform
and the working platform. In the generic method, the auxiliary platform and the working
platform are alternately released and braced in the manner of a walking mechanism, and
therefore must be correctly placed in relative alignment with one another after each releasing and

bracing operation.
A corresponding device and a corresponding method are also known from DE 26 57 573 Al.

A further device and method for sinking a shaft are known from US-A-4,646,853. This device
has a carrier unit situated on the rear side in the sinking direction and a boring unit situated on

the front side in the sinking direction. The carrier unit and the boring unit are connected to one



another via a number of carrier cylinders which operate in the sinking direction. The boring unit
has a number of bracing modules for radial and axial bracing, a number of displacement
cylinders which operate in the sinking direction, and a bore head which is connected to the
displacement cylinders and which is configured for sinking the shaft when bracing modules are
activated for bracing. In addition, the generic device is equipped with securing modules, which
are mounted on the carrier unit and which are configured for radially and axially bracing the

carrier unit intermittently in alternation with bracing of the boring unit.

During sinking of a shaft, a sinking cycle begins with activation of the brdcing modules and the
securing modules for bracing the boring unit and the carrier unit. The carrier cylinders are fully
extended, while the displacement cylinders are retracted. After the bore head starts operation,
the displacement cylinders are maximally extended until the maximum sinking depth is reached
during a sinking cycle. The displacement cylinders are subsequently fully retracted and lift the
‘bore head. The securing modules are then deactivated and the carrier cylinders are retracted, so
that the carrier unit is lowered, while the boring unit remains braced. The securing modules are
subsequently reactivated, so that the carrier unit is braced. The bracing modules are then
deactivated, and the boring unit which is thus released is lowered by extending the carrier
cylinders. The bracing modules are subsequently reactivated for axially and radially bracing the

boring unit, so that a new sinking cycle may begin.

The object of the invention is to provide a device of the type mentioned at the outset and a

method for sinking a shaft, with which a shaft may be efficiently sunk.

This object ié achieved according to the present invention, which in a broad respect provides a
device for sinking a shaft including a boring unit situated on a front side of the device in a
sinking direction and including a carrier unit, situated on a rear side of the device in the sinking
direction, which is conﬁected to a suspension unit, which has only one axial operating direction
that faces in the direction of the boring unit, and via which the carrier unit is positionable in
various axial cycle start positions in the axial direction, against the force of gravity, , the carrier
unit and the boring unit being connected to one another via a number of carrier cylinders which

operate in the sinking direction, and the boring unit having a number of bracing modules for
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radial and axial bracing, a number of displacement cylinders which operate in the sinking
direction, and a bore head which is connected to the displacement cylinders and which is
configured for sinking the shaft when bracing modules are activated for bracing, characterized in
that the boring unit has a single boring platform on which all carrier cylindérs, all displacement

cylinders, and all bracing modules are mounted.

This object is further achieved with a method for sinking a shaft according to another broad

aspect of the present invention, comprising the following steps a-k from claim 8.

a) situating a carrier unit (2) in an axial cycle start position with carrier cylinders (11) in a
retracted position, and situating a boring unit (3) at a minimal distance from the carrier unit (2),

with displacement cylinders (13) in a retracted position,

b) bracing a single boring platform (16), on which all carrier cylinders (11) and all
displacement cylinders (13) are mounted, of the boring unit (3) in the axial and radial directions
by means of bracing modules (15), wherein all bracing modules (15) are likewise mounted on the

single boring platform (16).

c) actuating a bore hqad (14) of the boring unit (3) for sinking the shaft (1), with extension

of the displacement cylinders (13) to an extended position,

d) detaching the bracing modules (15),

e) extending the carrier cylinders (11) to an extended position and retracting the

displacement cylinders (13) to a retracted position,

1y once again bracing the boring platform (16) in the axial and radial directions by means of

the bracing modules (15),

2) actuating the bore head (14) for further sinking the shaft (1), once again extending the

displacement cylinders (13) to an extended position,

2a
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k) once again detaching the bracing modules (15),
i) lowering the carrier unit (2) into the next axial cycle start position, with retraction of the
carrier cylinders (11) and of the displacement cylinders (13) to a retracted position in each case,

and

k) continuing to carry out steps a) through i) until a predetermined sinking depth is reached.

2b
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According to the invention, at least two advancing strokes of the boring unit, which has only a
single boring platform to be braced, may now be carried out between two lowering strokes of the
carrier unit, which in the device according to the invention is only fastened in a suspended
manner and in particular is not braced in the axial direction, which keeps the setup times between

successive sinking cycles relatively short.

Further advantageous embodiments and advantages of the invention result from the following
description of exemplary embodiments, with reference to the figures of the drawing, which show

the following:

Figure 1 shows a schematic side view of one exemplary embodiment of a device according
to the invention at the beginning of a sinking cycle, having a carrier unit and a

boring unit which are separated at a minimal distance from one another,

Figure 2 shows a schematic side view of the exemplary embodiment according to Figure 1,
with a bore head of the boring unit, which with respect to the arrangement
according to Figure 1 is advanced in the sinking direction via displacement

cylinders,

Figure 3 shows a schematic side view of the exemplary embodiment according to Figure 1,
with a boring unit which is lowered with respect to the arrangement according to
Figure 1 via carrier cylinders, and a bore head which is retracted with respect to

the arrangement according to Figure 2,

Figure 4 shows a schematic side view of the exemplary embodiment according to Figure 1,
with a bore head which is advanced in the sinking direction by means of the
displacement cylinders, corresponding to the arrangement according to Figure 2,

starting from the arrangement according to Figure 3,
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Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

Figure 13

shows a schematic side view of the exemplary embodiment according to Figure 1
at the beginning of a next sinking cycle, with a carrier unit and boring unit which
together are displaced, relative to the arrangement according to Figure 1, in the

sinking direction,

shows a schematic side view of a refinement of the exemplary embodiment
according to Figures 1 through 5, which is configured for lining the wall of the

shaft with tubbings,

shows a schematic side view of the exemplary embodiment according to Figure 6

in the final assembly of a tubbing ring,

shows a schematic side view of another exemplary embodiment of a device
according to the invention, with a conveying unit which includes a conveyor

bucket,
shows a sectional view of the exemplary embodiment according to Figure 8,

shows, in another sectional view through the carrier unit, the exemplary

embodiment according to Figure 8,

shows a schematic side view of a refinement of the exemplary embodiment of a
device according to the invention according to Figures 8 through 10, with a

conveying unit which includes two conveyor buckets,

shows, in a sectional view through a carrier unit, the refinement according to

Figure 11, with a swivel chute which is oriented toward a conveyor bucket,

shows, in a sectional view through the carrier unit, the refinement according to

Figure 11, with the swivel chute oriented toward the other conveyor bucket,
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Figure 14 shows a schematic side view of another exemplary embodiment of a device

according to the invention which is designed with a hydraulic conveying unit,

Figure 15 shows the exemplary embodiment according to Figure 14 in a sectional view, and
Figure 16 shows anothcer sectional view of the exemplary embodiment according to Figure
14.

Figure 1 shows a schematic side view of one exemplary embodiment of a device according to the
invention for sinking a main shaft 1 as a shaft in a direction which extends essentially vertically,
following the direction of the force of gravity. The exemplary embodiment according to Figure
1 has a carrier unit 2 situated on the rear side in the sinking direction, and a boring unit 3 situated

on the front side in the sinking direction.

The carrier unit 2 has a number of shaft platforms 4, 5, 6, 7 which extend radially over the largest
region of the cross section of the main shaft 1 and which are situated one above the other in the
sinking direction when properly arranged in the main shaft 1. Radial stabilizers 8 are present for
stabilizing the carrier unit 2 in the radial direction. A group of radial stabilizers 8 is mounted on
the shaft platform 4 on the shaft floor side, closest to the boring unit 3. Another group of radial
stabilizers 8 is fastened to braces 9 which extend between the shaft platform 7 on the shaft
opening side, situated farthest from the shaft platform 4 on the shaft floor side, and a shaft
platform 6, situated in between, adjacent to the shaft platform 7 on the shaft floor side, and are

connected to same.

The radial stabilizers 8 are configured only for stabilizing the carrier unit 2 against movement in
the radial direction without play. However, the radial stabilizers 8 are not configured for bracing
the carrier unit 2 in the radial and axial directions of the main shaft 1, in the sense that the carrier
unit 2 is able to absorb forces which stabilize the boring unit 3 in the radial and axial directions

during operation of the boring unit 3 for sinking the main shaft 1.
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[n addition, mounted on the shaft platform 4 on the shaft floor side are a number of cables 10 of

a suspension unit which extend through the main shaft 1, away from the carrier unit 2.

Mounted on the shaft platform 4 on the shaft floor side, opposite from the boring unit 3, are a
number of carrier cylinders 11 which operate in the sinking direction and which extend away
from the shaft platform 4 on the shaft floor side, in the direction of the boring unit 3, and which

are connected to the boring unit 3.

The boring unit 3 has a support frame 12 on which the carrier cylinders 11 on the one hand, and
displacement cylinders 13 which operate in the sinking direction on the other hand, are mounted,
which extend away from the shaft platform 7 on the shaft floor side in the direction of a bore

head 14 of the boring unit 3, and are connected to same.

In addition, it is apparent from the illustration according to Figure 1 that the boring unit 3 is
equipped with a number of bracing modules 15 which engage with a boring platform 16 of the
boring unit 3 and which are equipped with bracing cylinders 17 which extend in the radial
direction, are connected to the boring platform 16 on the radially inner side, and are provided
with bracing plates 18 on the radially outer side. The bracing modules 15 are configured for
bracing the boring unit 3 radially as well as axially in such a way that essentially all forces
generated during operation of the boring unit 3 for sinking the main shaft 1, in particular

generated by the bore head 14, are absorbed by the boring unit 3.

The boring unit 3 advantageously has an outer sealing collar 19 which is adaptable to the cross
section of the main shaft 1 in the radial direction, optionally while maintaining a minimal
residual gap that is unobjectionable with regard to safety, and which radially closes off the

boring unit 3 with respect to the carrier unit 2 in the area of the boring platform 16.
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The bore head 14 is equipped with a number of drive motors 20 via which a rotary drive 21,
which is stabilized by a support cylinder 22, is drivable for rotation about a rotary axis extending
in parallel to the sinking direction. The rotary drive 21 is supported with respect to the boring
platform 16 by a bore head drive bearing 23, and has a number of drive arms 24 which extend
between the rotary drive 21 and an excavation bevel gear 25. The excavation bevel gear 25 has a

discharge opening 25' in its area situated farthest from the rotary drive 23.

The excavation bevel gear 25 is fitted with a number of excavation tools 26, and extends in the
sinking direction along a main shaft floor 27, having a complementary conical shape, facing
radially outwardly away from the boring platform 16 in the arrangement according to Figure 1,
to a pilot shaft 29, which has a much smaller cross section compared to the main shaft 1, and
which extends, in an extension of the main shaft 1, from a main shaft opening 28 in the sinking
direction. The discharge opening 25' opens into the pilot shaft 29, so that material excavated by

the bore head 14 may be discharged via the pilot shaft 29.

Figure 1 shows the exemplary embodiment of a device according to the invention at the
beginning of a sinking cycle in an axial cycle starting position, in which in this exemplary
embodiment the carrier cylinders 11 and the displacement cylinders 13 are in a maximally
retracted retracted position, so that the carrier unit 2 is at an absolute minimal distance from the
boring unit 3 together with the shaft platform 4 on the shaft floor side and the boring platform
16.

The position of the carrier unit 2 in the sinking direction at the beginning of a sinking cycle is
illustrated in Figure 1 and the subsequent figures by a dash-dotted reference line 31, whose

absolute position remains unchanged.

At the beginning of a sinking cycle, the boring unit 3 is braced in the axial and radial directions
by means of the bracing modules 15 by extending the bracing cylinders 17 and pressing the

bracing plates 18 against the main shaft inner wall 30 of the main shaft 1 in such a way that the
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forces which act in the radial and axial directions during operation of the bore head 14 are

essentially completely absorbed by the boring unit 3.

The bore head 14 of the boring unit 3 is subsequently set in operation for sinking the main shaft
1. The displacement cylinders 13 of the boring unit 3 extend in the sinking direction, depending

on the excavating speed in the sinking direction.

Figure 2 shows a schematic sectional view of the exemplary embodiment according to Figure 1,
in a stage of the sinking cycle in which the displacement cylinders 13, together with the bore
head 14 in an advanced position, are now in an extended position. In the illustrated exemplary
embodiment, this extended position corresponds to the maximum lift of the displacement
cylinders 13. The vertical position of the carrier unit 2 in the arrangement according to Figure 2

is unchanged compared to the arrangement according to Figure 1.

Figure 3 shows the exemplary embodiment according to Figure 1 in a further stage of a sinking
cycle with respect to the arrangement according to Figure 2, in which the bracing modules 15,
starting from the arrangement according to Figure 2, have been detached from the main shaft
inner wall 30 by retracting the bracing cylinders 17, the carrier cylinders 11 have subsequently
been extended to an extended position by advancing the boring unit 3 together with the bore head
14, and the displacement cylinders 13 have been retracted to a retracted position with withdrawal
of the bore head 14. In the illustrated exemplary embodiment, the extended position of the
carrier cylinders 11 illustrated in Figure 4 corresponds to the maximum lift of the carrier
cylinders 11. The boring unit 3 has subsequently been braced again by means of the bracing
modules 15 by extending the bracing cylinders 17, with the bracing plates 18 resting against the

main shaft inner wall 13.

Starting from the arrangement according to Figure 3, the bore head 14 is once again set in
operation, and the displacement cylinders 13 are once again extended to an extended position in

the sinking direction, corresponding to the sinking speed.
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Figure 4 shows a schematic side view of the exemplary embodiment according to Figure 1 at the
end of a sinking cycle, in which, with the position of the carrier unit 2 still unchanged
corresponding to the arrangement according to Figure 1, the displacement cylinders 13 are now

once again in a maximally extended position with respect to the arrangement according to Figure

3.

Figure 5 shows a schematic side view of the exemplary embodiment according to Figure 1 at the
beginning of the next sinking cycle, for which purpose, compared to the arrangement according
to Figure 1, the carrier unit 2 has now been lowered in the sinking direction by the sum of the
extension lifts of the carrier cylinders 11 and of the displacement cylinders 13 by tracking the

cables 10 of the suspension unit.

The lowering of the carrier unit 2 and of the boring unit 3 with respect to the arrangement
according to Figure 1 is clearly apparent in Figure 5 by virtue of the distance of the shaft

platform 7 on the shaft opening side from the reference line 31.

In a modified exemplary embodiment, the device according to the invention is configured for
moving the carrier cylinders 11 through multiple intermediate positions, from a maximally
retracted retracted position to a maximally extended extended position, before the carrier unit 2

is lowered in the sinking direction.

Figure 6 shows a schematic side view of a refinement of the exemplary embodiment of a device
according to the invention with reference to Figures 1 through 5; in the exemplary embodiment
according to Figures 1 through S and in the refinement according to Figure 6, mutually
corresponding elements are provided with the same reference numerals, and their mode of
functioning while carrying out the method explained with reference to Figures 1 through 5 is not
described in greater detail below in order to avoid repetitions. The refinement according to
Figure 6 is configured for lining the main shaft inner wall 30 with tubbing elements 32 that are

backed by a backfill 33, which is preferably made of concrete. For this purpose, the refinement
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according to Figure 6 has a tubbing mounting rim 34 which is equipped on the radially outer side
with an inflatable tubbing mounting sealing ring and which is mounted on the boring platform
16, and, as illustrated in Figure 6, via which the tubbing elements 32 are positionable in the

radial direction via radial positioning cylinders 35.

Figure 7 shows a schematic side view of the refinement according to Figure 6 with tubbing
elements 32 situated on the shatt floor side, which as a circumferentially closed tubbing ring are
pressed against the tubbing elements 32, already completely mounted in the sinking direction, in
the axial direction opposite the sinking direction, by means of axial positioning cylinders 36. In
addition, it is apparent in the illustration according to Figure 7 that, after the tubbing mounting
sealing ring is inflated, for the sealing the material for the backfill 33, preferably liquid concrete,
is axially downwardly suppliable, by means of a supply line 37, between the tubbing elements 32

held by the axial positioning cylinders 36 and the main shaft inner wall 30.

Figure 8 shows a schematic side view of another exemplary embodiment of a device according
to the invention; in the exemplary embodiment according to Figure 8 and in the exemplary
embodiment according to Figures 1 through 5, mutually corresponding elements are provided
with the same reference numerals, and, the same as the procedure for sinking a shaft, in part are
not explained in greater detail below. The exemplary embodiment according to Figure 8 differs
from the exemplary embodiment according to Figures 1 through 5 and from the refinement
according to Figures 6 and 7 in that the bore head 14 is closed in the area of the main shaft floor

27.

For discharging material excavated by the bore head 14, the exemplary embodiment according to
Figure 8 is equipped with a conveying unit which has a suction line 38 that opens into the lowest
region of the excavation bevel gear 25 on the main shaft floor side and extends away from the
boring unit 3 into the carrier unit 2. On the side facing away from the boring unit 3, the suction
line 38 opens into a suction container 39 of the conveying unit, which is situated in the carrier
unit 2. On its end facing the boring unit 3, the suction container 38 is provided with a pivotable

discharge flap 40 and is equipped with a fixed, stationary chute 41 which opens into a conveyor

10
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bucket 42 that is movable in the axial direction. Thus, when the discharge flap 40 is opened,
material present in the suction container 39 is transferable into the conveyor bucket 42 and

dischargable from the main shaft 1 via the conveyor bucket 42.

On the end of the suction container 39 facing away from the boring unit 3, one end of a Y-like
connecting line 43 of the conveying unit is present which with its two other ends opens into a
first suction fan 44 and a sccond suction fan 45. A relative negative pressure may be generated
via the suction fans 44, 45, by means of which the material that arises during the excavation
operation is dischargeable from the floor area of the main shaft 1, which is a single shaft here,

via the suction line 38 and the suction container 39.

Figure 9 shows the exemplary embodiment according to Figure 8 in a sectional view in the plane
IX-IX according to Figure 8. It is apparent from Figure 9 that for the conveyor bucket 42 (not
illustrated in Figure 9), a conveyor bucket guide cage 46 is present in order to guigie the conveyor
bucket 42 in the axial direction. In addition, it is apparent from the illustration according to
Figure 9 that the conveying platform 4 on the shaft floor side bears a number of pieces of
operating equipment, such as a shotcrete container 47, a control cabin 48, an electrical cabinet
49, and a hydraulic unit 50. Also apparent in Figure 9 is a ventilation line 51, via which fresh air

is suppliable to the main shaft 1.

In addition, it is particularly clearly apparent from the illustration according to Figurc 9 that the
carrier unit 2 is suspended via a plurality of cables 10, which with their ends on the shaft side are

anchored in the shaft platform 4 on the shaft zone side.

Figure 10 shows the exemplary embodiment according to Figure 8 in a sectional view in the
plane X-X from Figure 8. It is clearly apparent from Figure 10 how the fixed, stationary chute
41 opens into the conveyor bucket 42, so that the material which is fed into the suction container

39 is reliably dischargeable from the main shaft 1.
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Figure 11 shows a refinement of the exemplary embodiment of a device according to the
invention explained with reference to Figures 8 through 10; in the exemplary embodiment
according to Figures 8 through 10 and in the refinement according to Figure 11, mutually
corresponding elements are provided with the same reference numerals, and in part are not
explained in greater detail below. The refinement according to Figure 11 differs from the
exemplary embodiment according to Figures 8 through 10 in that a first conveyor bucket 52 and
a second conveyor bucket 53, represented in dashed lines in the illustration according to Figure
11, are present in the conveying unit, and during operation are selectively positionable in the
carrier unit 2 for efficiently receiving material from the suction container 38. For loading the
conveyor buckets 52, 53, a pivotable swivel chute 54 is present which may be oriented toward

either the first conveyor bucket 52 or the second conveyor bucket 53.

Figure 12 shows, in a section along the plane XII-XII according to Figure 11, a sectional view of
the refinement according to Figure 11, with the swivel chute 54 in a position oriented toward the
first conveyor bucket 52. In this orientation, the first conveyor bucket 52 may now be loaded

with material from the suction container 39.

Figure 13 shows the refinement according to Figure 11 in a section in the plane XII-XII
according to Figure 11, with a second conveyor bucket 53 which is now situated in the area of
the carrier unit 2, and a swivel chute 54 which is oriented toward the second conveyor bucket 53.
In this orientation of the swivel chute 54, the second conveyor bucket 53 is now fillable with
material from the suction container 39 and is removable by extending the second conveyor
bucket 53, while the first conveyor bucket 52, not illustrated in Figure 13, once again returns to

the arrangement according to Figure 12.

Figure 14 shows a sectional view of another exemplary embodiment of a device according to the
invention, which, as an alternative to the exemplary embodiments explained above with a
pneumatically operating conveying unit, is equipped with a hydraulically operating conveying
unit. In the exemplary embodiment according to Figure 14, a main conveying line 55 is present,

which at one end terminates in the area of the bore head 14, and pumping liquid 57, which is

12



CA 02916440 2016-04-14

Transtek Doc. No. GE0120
WO 2014/206688 PCT/EP2014/061374

present in the area of the bore head 14, may be pumped out by means of a main conveying pump

56, likewise situated in the area of the bore head 14.

The end of the main conveying line 55 facing away from the bore head 14 opens into a sand trap
58, with which larger components contained in the pumping liquid 57 discharged from the area
of the bore head 14 are removable as a coarse-grained discharge 59 into a surge tank 60. For
removal from the main shaft 1, the coarse-grained discharge 59 is transferable from the surge

tank 60 into a conveyor bucket 42.

The pumping liquid 57, from which the larger components have been removed, and which is
discharged from the area of the bore head 14, is transferred into a collection tank 61 downstream
from the sand trap 58, and by means of a shaft conveying pump 62 is removed from the main

shaft 1 via a shaft conveying line 63.

A shaft return line 64 and a main return line 65 which opens into the area of the bore head 14 are

used for delivering pumping liquid 57 to the area of the bore head 14.

Figure 15 shows the exemplary embodiment according to Figure 14 in a sectional view along the
line XV-XV. It is apparent from the illustration according to Figure 15 that the coarse-grained
discharge 59 is transferable from the surge tank 60 into the conveyor bucket 42 via a stationary

chute 41.
Figure 16 shows the exemplary embodiment according to Figure 14 in a sectional view along the

line XVI-XVI. It is apparent from Figure 16 that the coarse-grained discharge 59 freely falls into
the surge tank 60, which is open in the direction of the sand trap 58.

13



CLAIMS

1. A device for sinking a shaft including a boring unit (3) situated on a front side of the
device in a sinking direction and including a carrier unit (2), situated on a rear side of the
device in the sinking direction, which is connected to a suspension unit (10), which has
only one axial operating direction that faces in the direction of the boring unit (3), and via
which the carrier unit (2) is positionable in various axial cycle start positions in the axial
direction, against the force of gravity, the carrier unit (2) and the boring unit (3) being

- connected to one ano';her via a number of carrier cylinders (11) which operate in the
sinking direction, and the boring unit (3) having a number of bracing modules (15) for
radial and axial bracing, a number of displacement cylinders (13) which operate in the
sinking direction, and a bore head (14) which is connected to the displacement cylinders
(13) and which is configured for sinking the shaft (1) when bracing modules (15) are
activated for bracing, characterized in that the boring unit (3) has a single boring platform
(16) on which all carrier cylinders (11), all displacement cylinders (13), and all bracing

modules (15) are mounted.

2. The device according to Claim 1, characterized in that the suspension unit has a number of

cables (10) which are connected to the carrier unit (2).

3. The device according to Claim 2, characterized in that the carrier unit‘ (2) has a shaft
platform (4) on the shaft floor side opposite from the boring unit (3), on which the cables

(10) and the carrier cylinders (11) are mounted.

4. = The device according to one of Claims 1 to 3, characterized in that the carrier cylinders
(11) and the displacement cylinders (13) are mounted on a support frame (12) of the
boring unit (3).

14
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5. The device according to one of Claims 1 to 4, characterized in that a pneumatic conveying
unit having a suction line (38) is present, via which the material excavated by the boring

unit (3) is conveyable in the direction of the carrier unit (2).

6. The device according to Claim 5, characterized in that the conveying unit has two
conveyor buckets (52, 53) and a swivel chute (54), via which material that is fed into a

suction container (39) by the suction line (38) is dischargeable.

7. The device according to one of Claims 1 to 4, characterized in that a hydraulic conveying
unit having a main conveying line (55) is present, via which material excavated by the

boring unit (3) is conveyable in the direction of the carrier unit (2).

8. A method for sinking a shaft by means of a device according to one of Claims 1 to 7,

comprising the following steps:

a) situating a carrier unit (2) in an axial cycle start position with carrier cylinders
(11) in a retracted position, and situating a boring unit (3) at a minimal distance

from the carrier unit (2), with displacement cylinders (13) in a retracted position,

b) bracing a single boring platform (16), on which all carrier cylinders (11) and all
displacement cylinders (13) are mounted, of the boring unit (3) in the axial and
radial directions by means of bracing modules (15), wherein all bracing modules

(15) are likewise mounted on the single boring platform (16).

c) actuating a bore head (14) of the boring unit (3) for sinking the shaft (1), with

extension of the displacement cylinders (13) to an extended position,

d) detaching the bracing modules (15),

e¢) extending the carrier cylinders (11) to an extended position and retracting the

.displacement cylinders (13) to a retracted position,
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10.

11.

f) once again bracing the boring platform (16) in the axial and radial directions by

means of the bracing modules (15),

g) actuating the bore head (14) for further sinking the shaft (1), once again extending

the displacement cylinders (13) to an extended position,
h) once again detaching the bracing modules (15),

i) lowering the carrier unit (2) into the next axial cycle start position, with retraction
of the carrier cylinders (11) and of the displacement cylinders (13) to a retracted

position in each case, and

k) continuing to carry out steps a) through i) until a predetermined sinking depth is

reached.

The method according to Claim 8, characterized in that the displacement cylinders (13) in
steps a), ¢), €), g), and 1) in each case are in their maximally retracted retracted position or

maximally extended extended position.

The method according to Claim 8 or Claim 9, characterized in that the carrier cylinders
(11) in steps a), e), and 1) in each case are in their maximally retracted retracted position or

maximally extended extended position.

The method according to Claim 8 or Claim 9, characterized in that the carrier cylinders
(11) in step €) are in at least one intermediate position situated betweén a maximally
retracted retracted position and a maximally extended extended position, and that steps b),
¢), d), e), ), g), and h) are carried out in the, or each, intermediate position, and step €),
extension of the carrier cylinders (11), is carried out to an extended position or further

intermediate position.
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