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Description
FIELD OF THE INVENTION

[0001] The invention concerns a boring rig for extrac-
tion boring below ground, including a boring unit, and,
supported by the boring unit, a boring aggregate having
a cutting head. The cutting head is pivotally adjustable
for boring in different directions. The invention also con-
cerns a method of maneuvering a boring rig.

BACKGROUND OF THE INVENTION

[0002] Bore rigs for extraction boring are previously
known, wherein a carrier vehicle supports a boring unit
with a cutter head. The boring unitis swingable in a plane
at aright angle to a general direction of movement of the
boring rig with respect to the substructure of the boring
rig. The cutter head is driven axially from a position inside
the thrusting device by means of rotation and forcing in
order to provide the boring operation.

[0003] A boring rig according to the background art is
intended for and functions well for underground operation
but are time consuming to set up and its usefulness for
production boring is limited to specific applications.
[0004] From US 7,357,458 is previously known a bor-
ing rig as initially mentioned which is particularly suitable
and adapted for extracting ore from ore carrying rock
where the ore is presentin relatively thin layers extending
through the rock.

[0005] Such oreoften comes in very large shallow cup-
shaped formations whereby excavating of the ore is car-
ried out in directions relatively closed to a horizontal
plane.

[0006] Normally a boring unit of this kind is pivotal for
action only over an angle of about 10° below a horizontal
plane to about 30° over a horizontal plane.

AIM AND MOST IMPORTANT FEATURES OF THE IN-
VENTION

[0007] Itis an aim of this invention to provide a further
development of a boring rig being suitable for production
boring in limited locations according to US 7,357,458. In
particular the invention relates to a boring rig being more
flexible and allowing boring with further enhanced preci-
sion at the same time as reduced set-up time. This aims
are achieved in that the boring unit, which has a length
direction and two lateral directions, at one end, as seen
in said length direction, is connected over a first swing
joint to a first drive unit, that the boring unit at its second
end, as seen in said length direction, is connected over
a second swing joint to a second drive unit, that each
drive unit has at least two wheels which are arranged
individually drivable, said atleast two individually drivable
wheels being positioned in sideways relationship to each
other, and that a first angular position of the first swing
joint as well as a second angular position of the second
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swing joint are adjustable, whereby the position of the
boring unit in lateral direction as well as an angular di-
rection of the length direction of the boring unit are ad-
justable. The invention also concerns a method of ma-
noeuvring a boring rig. A first angular position of the first
swing joint as well as a second angular position of the
second swing joint are adjustable, whereby the position
of the boring unit in lateral direction as well as an angular
direction of the longitudinal direction of the boring unit
are adjustable.

[0008] Said at least two individually drivable wheels
can be arranged on a common wheel axis or be provided
with separate wheel axes.

[0009] Boringrig here means a machine equipped with
aboring unit, which supports a boring aggregate, to drive
units and further optionally one or more support units
connected to the boring unit.

[0010] "Longitudinal direction" here means the direc-
tion from the first to the second swing joint irrespectively
if the boring unit is constructed such that any other one
of its dimensions, for example laterally, exceeds the di-
mension in this longitudinal direction.

[0011] "Lateral directions" here means directions per-
pendicular to said longitudinal direction as seenin a base
plane for the boring unit, said base plane being defined
as an imagined plane through the boring unit being par-
allel to a horizontal plane when the boring unit is ideally
positioned horizontally.

[0012] Theinvention makes alternative movement pat-
terns for the boring unit possible:

i) Setting of the angular position of one of the swing
joints.
ii) Setting of angular position of both swing joints.

[0013] This gives the possibility of freedom of adjust-
ment of the position of the boring unit after different needs
and starting positions.

[0014] The result will be fine-adjustment of an exactly
desired position in lateral direction, angular direction and
also in longitudinal direction.

[0015] Through the invention is provided great free-
dom of uncomplicated accurate adjustment of the set-up
position of the boring rig such that it will be possible to
drill with high precision also relatively long holes in dif-
ferent directions, i.e. in such directions that truly follow a
rock formation intended for extraction.

[0016] The invention finds its application, besides in
rock boring machines of so called slot-boring type, also
in respect of rock boring machines for raise boring and
for box hole boring.

[0017] During slot boring, it is important that the boring
of each hole being performed by the inventive boring rig,
starts at an accurate level and with accurate direction in
a drift formed through the formation, a drift, wherein the
boring rig is positioned during boring. This can be easily
achieved through the invention by the individually ma-
noeuvrable swing joints allowing precision positioning of
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the boring unit, through adjustment of the swing joints for
adequate position in the lateral direction and an adequate
angle of the longitudinal direction within the drift directly
after having forwarded the boring rig to an approximate
boring position.

[0018] The achievement of adequate positioning and
direction can be verified through conventional navigating
equipment which is typically accessible in the mine.
Thereupon the boring rig is stabilised vis-a-vis the side
walls of the drift and possibly against its roof, possible
the rig will be lifted with lifting jacks and the boring ag-
gregate be pivoted to an intended production or elevation
direction and be stabilized, whereupon boring can be in-
itiated.

[0019] Adjustment of the swing joints is suitably per-
formed in a particular setting mode. In this mode the ad-
justment can be performed entirely manually through in-
dividual/sequential or at least partly simultaneous ma-
noeuvring of the swing joints/the drivable wheels, where-
by a resulting positioning direction of the boring unit can
be verified, with ocular inspection or with the aid of in-
struments in respect of a should-position and a should-
direction.

[0020] According to the invention it is, however, also
possible, depending on accessible hard ware and soft
ware support to provide a control system for manoeuvring
the boring rig in set-up mode, wherein for example an
operator over entry devices such as for example a joy-
stick or any other per se known entry device feeding data
into the control system which in turn actuates the swing
joints and/or the drivable wheels for obtaining positioning
and direction as desired.

[0021] Itis possible during certain situations to ensure
that the first and the second swing joints in a particular
driving mode are manoeuvrable together for facilitating
driving of the boring rig for example in case of tight pas-
sage of curves between extractions sites. Having the
swing joints manoeuvrable together here means that the
same swing angle is automatically set for both swing
joints for swinging the boring rig.

[0022] Itis preferred that one of the first or the second
drive units is provided with a lockable rocking joint for
allowing rocking in respect of the boring unit. Through
the rocking movement, unevennesses in the ground are
absorbed during driving and locking gives the possibility
of stabilization of a standing, possibly lifted boring rig.
The lockable rocking joint suitably adjoins to the swing
joint between the drive unit in question and the boring
unit which gives the possibility of a simplified pendulum
construction.

[0023] Itis preferred that the first drive unit includes a
power unitfor supplying the boring rig with hydraulicliquid
under pressure and that the second drive unit is arranged
for receiving drill string components and for providing drill
string components to the boring unit. The power unit can
be a combustion motor or an electric motor.

[0024] It is, however, also possible to arrange sepa-
rate, individually controllable hydraulic motors and/or
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electric motors in respect of each one of the wheels.
[0025] Itis further preferred that the second drive unit
is an operator’s unit and exhibits an interface for operator
co-operation. This can for example be realised through
an operator’s cabin been equipped with the usual driving
controls and switches for set-up mode and driving mode.
Possibly the boring rig is equipped with distance control
means including driving controls and switches allowing
manoeuvring of the boring rig from a distance.

[0026] According to an important aspect of the inven-
tion the first and the second drive units are constructed
as modules being connectable as desired to the boring
unit forming a boring module in order to form said first or
second swing joint together therewith. Hereby the boring
rig can be easily rearranged such that it can be adapted
for boring in a desired lateral direction. This is accentu-
ated by the first and second swing joints being construct-
ed as quick release joints with mechanical as well as
hydraulic quick couplings. This can be realised when it
comes to the swing joints in that a swing shaft is simply
retractable from a seat being formed by swing joint com-
ponents on each module.

[0027] Said first and second swing joints are suitably
manoeuvrable through any one of:

- 1) Through driving of at least one wheel and brak-
ing/locking of the remaining wheels. Driving can be
in opposite direction and with the same or different
rotational speeds for different wheels.

- 2) Through activation of swing motors such as hy-
draulic cylinders between the boring unit and the re-
spective drive unit.

- 3) Through a combination of 1) and 2).

[0028] It is preferred that the boring unit is provided
with lifting jacks for lifting the entire boring rig. This gives
firstly an opportunely to align the boring rig at an accurate
level in the drift, secondly to align the parts of the boring
rig to each other after having determined the position of
the boring unit. Normally the second drive unit has to be
aligned in respect of and lined up with the boring unit for
allowing drill string components to be transferred be-
tween these bore rig parts.

[0029] Preferably the boring unit is provided with sta-
bilizing jacks (for fastening the entire boring rig against
adjacent rock sides.

[0030] The invention also concerns a method for
maneuvering a boring rig for boring below ground, where-
in the boring rig includes: a boring unit with a longitudinal
direction and two lateral directions, and a boring aggre-
gate being supported by the boring unit and being
equipped with rotation and thrusting means for a cutting
head for boring in directions at an angle to said longitu-
dinal direction. The boring unit at one end, as seenin a
length direction, over afirst swing jointis swunginrespect
of a first drive unit, and at its second end, as seen in said
length direction, over a second swing joint in respect of
a second drive unit. Each drive unit is driven by two
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wheels which are arranged individually drivable on a
wheel axis, and the first and the second swing joint are
maneuvered individually in an adjusting mode to adjust
the position of the boring unit in lateral direction as well
asanangulardirection of the length direction of the boring
unit.

[0031] Advantages corresponding to what is indicated
for corresponding device features are achieved in re-
spect of features characterizing the inventive method.
Further features and advantages are evident from the
following description of an embodiment.

BRIEF DESCRIPTION OF DRAWINGS

[0032] The presentinvention will be described in great-
er detail below with reference to the annexed drawings,
wherein:

Fig. 1 is alongitudinal section through a drift extend-
ing through rock, and with a boring rig drilling a series
of overlapping holes,

Fig. 2 is a cross section through the drift in Fig. 1,
Fig. 3 is a perspective view of a boring rig according
to the invention,

Figs. 4 and 5 are plane views of differently ranged
boring rigs according to the invention,

Fig. 6 shows diagrammatically a method sequence
according to the invention,

Figs. 7a - 7c show the boring rig during a set-up
phase in a drift, and

Fig. 8 shows a swing joint arrangement.

DESCRIPTION OF EMBODIMENT

[0033] AboringriginFig. 1globallyincludes three mod-
ules, that is a boring module in the form a boring unit 1
with a boring aggregate having means for rotation and
thrusting of a cutting head 6, a power module in the form
of a first drive unit 2 and an operator module in the form
of a second drive unit 3. Different machine part such as
driving means, stabilisation means, a drill string compo-
nent supply and drill string joining means are included in
the boring rig. Some of these machines are not shown
in the Figures. The operation of the boringrig is controlled
by a computerised control system 28.

[0034] Inthe Figs. 1 and 2, 10 is a rock having a rela-
tively thin ore-bearing formation 11 extending there-
through. The extension and approximate thickness of the
ore-bearing formation has been determined by drilling
from the surface of the ground above the formation. A
drift 12 has been made through the rock so as to have
the ore-bearing formation 11 extending therealong. The
extension and approximate thickness t of the ore-bearing
formation determined is indicated in Figs. 1 and 2 by two
spaced interrupted lines extending along the drift.
[0035] As seenin Fig. 2, the ore-bearing formation 11
is shown to be inclined and the boring aggregate has
consequently been pivoted to an elevation angle o.
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[0036] A base plane of the boring unit 1 is indicated
with B. The cutting head 6 having a diameter d substan-
tially corresponding to the approximate thickness t of the
ore-bearing layer 11 determined is used to drill a first hole
H, along an axis A, extending along an approximate mid-
plane M of the layer 11 (Fig. 1).

[0037] After completion of the first hole H, (see Fig. 1),
a second hole H, is drilled along a second axis A, also
extending along the approximate mid-plane of the ore-
bearing layer 11. The axes A4 and A, are parallel if the
layer is a 'plane’ layer, but they may as well be non-par-
allel if the layer is curved. The spacing s between the
axes A, and A, is chosen such that the holes H; and H,
intersect or overlap one another as shown in Fig. 1. In
other words, the spacing s is less than the drill diameter
d. Evidently, depending on the spacing chosen, more or
less material is left unbroken in areas where two holes
do not intersect.

[0038] The drill cuttings yielded are continuously col-
lected. An example how this can be realised is to arrange
a suction equipment adjacent to the cutter head, said
suction equipment discharging loosened material to a
collecting station for subsequent further handling.
[0039] In order to achieve acceptable economy of the
boring rig in the process of boring the holes H4, Hy, Hs,
H,4 and Hs, rapid and accurate set-up of the boring rig is
essential. This is provided for by the present invention.
[0040] The bore string consists of a number of axially
aligned, connected bore string components 30, which
are added to the bore string in a manner which is not part
of the invention and therefore not further discussed here.
[0041] In Fig. 3 is shown an alternative boring rig in
greater detail. The boring unit 1 which includes the base
plane B, (see Figs. 1 and 2), has a body 4 which supports
a boring aggregate 5 with rotation and trusting means for
a cutter head 6. The boring aggregate 5 is in the shown
example swingably adjustable for boring in directions es-
sentially perpendicular to a longitudinal direction L of the
boring unit 1.

[0042] It shall be emphasized that the invention also
relates to boring rigs having boring units equipped with
boring aggregates being swingably adjustable for boring
in other directions than essentially perpendicular to the
longitudinal direction L. Such boring aggregates can
even be swingable 360° around an axis being perpen-
dicular to the base plane of the boring unit besides being
swingable in an elevation direction a.

[0043] The boring unit 1 is over a first swing joint 14
connected to a first drive unit 2 being a power module,
which in a housing includes a power unit, hydraulic
pumps etc for supply to the boring rig with hydraulic oil
under pressure. The first drive unit 2 includes two indi-
vidually drive controllable/drivable wheels on one wheel
axis, whereof one is indicated with 8 in the Figure. As is
indicated above it is also possible to arrange supported
wheels otherwise than on a common wheel axis and also
to arrange separate individually controllable electric mo-
tors at each one of the wheels.
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[0044] On the opposite side of the boring unit 1 it ad-
joins over a second swing joint 15 to a second drive unit
3 being operator’s module. This unit has an interface for
the co-operation with an operator in an operator’s cabin
31 and a supply of drill string components 31 which
through a suitable supply mechanism are made acces-
sible for the boring unit 1 during boring operation of the
boring rig.

[0045] The first and the second swing joints 14 and 15
are only moveable in the base plane B and prevent move-
ments at angles thereto.

[0046] In connection with the first swing joint 14, there
is arranged a lockable rocking joint 19 (indicated with
interrupted lines), in the first drive unit 2, allowing a rock-
ing movement of the first drive unit 2 in respect of the
boring unit 1 and the second drive unit 3 for facilitating
driving on uneven ground.

[0047] Also the second drive unit 3 includes two indi-
vidually drivable wheels on a wheel axis, whereof one is
indicated with 10 on Fig. 3. The boring unit 1 exhibits
lifting jacks 13 arranged on its body 4, in principle one
lifting jack 13 in each one of the four corners of the body
4, for the application against ground and for support
and/or lifting of the entire boring rig from its support.
[0048] When the entire boring rig is lifted by the lifting
jacks 13, the drive units 2 and 3 are free to be aligning
in line with the boring unit 1. In particular it is normally
required to align the second drive unit 3 with its supply
of drill string components with the boring unit 1 for making
it possible or at least facilitate transfer of drill string com-
ponents between these units.

[0049] On the body 4, there are also shown stabilizing
jacks 16, which when actuated will come into stabilizing
application againstarock side in the drift where the boring
rig is arranged to operate. Corresponding stabilizing
jacks are provided on the second side of the boring rig
for stabilizing application to an adjacent rock side.
[0050] Figs. 4 and 5 show the boring rig according to
Fig. 3 in two plane views and arranged in two different
ways. The boring unit 1 has a length direction L and a
first and a second lateral direction S1 and S2, respec-
tively.

[0051] The boring rig according to the invention is suit-
ably made modular in such a way that the first and the
second drive unit 2 and 3 respectively can be connected
to an optional side (seen in the length direction L) of the
boring unit 1. This way the boring rig can be arranged for
boring in the desired lateral direction S1 or S2 in a drift
where it is arranged to operate. For this purpose, the
modules are releasable from each other and fastenable
to each other in both the intended positions. This is re-
alized in an embodiment illustrated in the Figures by the
first as well as the second swing joint being constructed
to be simply releasable swing joints. For example, in the
swing joints there can be included extractable swing
shafts allowing separation of the modules when they are
extracted. Hydraulic conduits are advantageously ar-
ranged with quick couplings for quick switching during

10

15

20

25

30

35

40

45

50

55

rearranging the boring rig.

[0052] The firstand the second drive units are suitably
individually drivable such that they for example with the
addition of one or two support wheels can be individually
brought to be driven their selves and be controlled for
displacement to a chosen position for (re-) arranging or
for any other purpose.

[0053] The boring unit 1 has no drive wheels and is
normally displaced only with the firstand the second drive
units connected. Itis, however, not excluded that the bor-
ing unit 1 is provided with or connectable with wheels to
facilitate displacement, swinging etc. through for exam-
ple towing thereof in order to, for example, change boring
directions 180°.

[0054] For maneuvering the swing joints 14 and 15,
suitably there are arranged hydraulic cylinders 7 posi-
tioned between the adjacent parts/modules. This is indi-
cated with interrupted lines on Figs. 4 and 5. As alterna-
tives the swing joints can be maneuvered through preci-
sions maneuvering of the drivable wheels on the drive
units. As a further alternative, a combination of these
variants can be adapted.

[0055] These principles can in turn be combined with
control through a control system controlling wheel - driv-
ing/braking/locking of the individually drivable wheels re-
spectively the movements of the hydraulic cylinders start-
ing out from data entered by an operator or from given
should-values of the position of the boring unit 1 in lateral
direction and alignment position of the boring unit 1 in
the length direction L. This procedure can be automated
in different degrees all the way to complete automatiza-
tion with computer-supported control starting out from
detected position of the rig.

[0056] Fig. 6 shows diagrammatically a method se-
quence according to the invention, wherein:

Position 20 indicates the start of the sequence.
Position 21 indicates driving of the boring rig into an
approximate boring position, wherein each drive unit
is driven by two individually drivable wheels arranged
on the wheel axis.

Position 22 indicates that the boring unit at its one
end, as seen in said length direction, is swung rela-
tive to a first drive unit over a first swing joint.
Position 23 indicates that the boring unit at its second
end, as seen in said length direction, over a second
swing joint is swung relative to a second drive unit.
Position 24 indicates that the position in the lateral
direction as well as a length direction of the boring
unit is adjusted by setting a first angular position of
the first swing joint as well as a second angular po-
sition of the second swing joint. Thereupon follows
verification that the set position is accurate.
Position 25 indicates that lifting jacks lift the boring
rig and that the boring rig is aligned.

Position 26 indicates the end of the sequence.

[0057] The events above can in certain cases occur
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simultaneously or partly simultaneously. The above is
followed by fastening into the drift, setting the boring ag-
gregate, performing boring etc.

[0058] Figs. 7a - 7c show diagrammatically different
positions during a set-up sequence for the boring rig ac-
cording to the invention. In Fig. 7a, the boring rig has
been driven into a drift at a suitable distance from the
rock wall 27 against which extraction boring is to be per-
formed.

[0059] Fig. 7b shows maneuvering of one of the swing
joints 14 for side displacement of the corresponding end
of the boring unit 1 towards said rock wall 27.

[0060] Fig. 7c shows that also the second swing joint
15 has been swung for side displacement also of the
second end of the boring unit 1 towards said rock wall
27 and wherein is ensured that the length direction L of
the boring unitandits side position in the lateral directions
S1 and S2in respect of the rock wall 27 and in particular
to the rock formation to be extracted is according to what
has been planned.

[0061] A control unit being included in the control sys-
tem of the boring rig (28 in Fig. 3) advantageously con-
trols the different stabilization means and motors for piv-
oting the boring aggregate 5 before operation in order to
obtain an elevation angle for boring purposes.

[0062] Fig.8showsaswingjointarrangement;wherein
on the body 4 at each side of the swing joint 14 there are
fastened piston rods of hydraulic cylinders 7. These hy-
draulic cylinders 7 are in turn fastened on a component
associated with any one of the drive units fastened to the
swing joint. The swing joint 14 can be maneuvered
through controlled hydraulic flow to the sides of the hy-
draulic cylinders in a per se known manner.

[0063] The invention can be modified within the scope
of the following claims. For this purpose the different
means and elements can be constructed otherwise than
what is shown in the Figures. The modules comprising
drive units can be equipped otherwise, and it is not ex-
cluded that one or further more use can also be attached
(connected) to the boring rig, even if this is not preferred.
[0064] In an alternative embodiment of the invention,
the boring unit 1 itself is equipped with power unit, hy-
draulic pumps etc. for supply of the boring rig with hy-
draulic oil under pressure. The individual drive controlla-
ble/drivable wheels on the first as well as on the second
drive unit can in this case be driven from the boring unit
to the extent that they do not have individual separate
driving, for example electric or hydraulic.

[0065] Itis also possible that in further alternative em-
bodiments of the invention, instead or also equip a boring
unit 1 as operating module with interface for co-operation
with an operator in the form of a operator’s cabin and/or
with a supply of drill string components.

Claims

1. Boring rig for extraction boring below ground, where-
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in the boring rig includes:

- a boring unit (1), and

- a boring aggregate (5) being supported by the
boring unit (1) said boring aggregate (5) being
equipped with rotation and thrusting means for
a cutting head (6) and being pivotally adjustable
for boring in different direction,

- the boring unit (1) having a length direction (L)
and two lateral directions (S1,S2), character-
ized in

- that said boring rig further comprises a first
and a second drive unit (2, 3),

- that the boring unit (1) at one end, as seen in
said length direction, is connected over a first
swing joint (14) to the first drive unit (2),

- that the boring unit (1) at its second end, as
seen in said length direction, is connected over
a second swing joint (15) to the second drive
unit (3),

- that each drive unit (2,3) has at least two
wheels (8,10) which are arranged individually
drivable, said at least two individually drivable
wheels being positioned in sideways relation-
ship to each other, and

- that a first angular position of the first swing
joint (14) as well as a second angular position
of the second swing joint (15) are adjustable,
whereby the position of the boring unit (1) in lat-
eral direction (S1,S2) as well as an angular di-
rection of the length direction (L) of the boring
unit are adjustable.

Boring rig according to claim 1,
characterizedinthatthe first and the second
swing joints (14,15) in a driving mode are maneu-
verable together.

Boring rig according to claim 1 or 2,

characterized in that the first or the second drive
unit (2,3) exhibits a lockable rocking joint (19) for
allowing rocking in respect of the boring unit (1), and
in that the lockable rocking joint (19) adjoins to the
swing joint (14,15) between the associated drive unit
(2,3) and the boring unit (1).

Boring rig according to any one of the previous
claims,
characterized in

- that the first drive unit (2) includes a power unit
for supplying the boring rig with hydraulic liquid
under pressure.

Boring rig according to any one of the previous
claims,
characterized in
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- that the second drive unit (3) is arranged for
receiving drill string components and for provid-
ing drill string components to the boring unit (1).

Boring rig according to claim 5, characterized in
that the second drive unit (3) is an operator’s unit
and exhibits an interface for operator co-operation.

Boring rig according to any one of the previous
claims,

characterized in that the boring unit (1) and the first
and the second drive units (2,3) are constructed as
modules being connectable as desired to the boring
unit (1) forming a boring module in order to form said
first or second swing joint (14,15) together therewith.

Boring rig according to claim 7, characterized in
that said first and second swing joints (14,15) are
constructed as quick releasable joints with mechan-
ical as well as hydraulic quick couplings.

Boring rig according to any one of the previous
claims,

characterized in that said first and second swing
joints (14, 15) are maneuverable through anyone of:
hydraulic cylinders (7) acting between the boring unit
and the respective drive unit; individual control of the
drivable wheels (8,10) of the drive units.

Boring rig according to any one of the previous
claims,

characterized in that the boring unit (1) is provided
with lifting jacks (13) for lifting the entire boring rig.

Boring rig according to any one of the previous
claims,

characterized in that the boring unit (1) is provided
with stabilizing jacks (16) for fastening the entire bor-
ing rig against adjacent rock sides.

Method for maneuvering a boring rig for boring below
ground, wherein the boring rig includes:

- a boring unit (1), and

- a boring aggregate (5) being supported by the
boring unit (1) said boring aggregate (5) being
equipped with rotation and thrusting means for
a cutting head (6) and being pivotally adjustable
for boring in different direction,

characterized in

- that the boring unit (1) at one end, as seen in
a length direction, over a first swing joint (14) is
swung in respect of a first drive unit (2),

- that the boring unit (1) at its second end, as
seen in said length direction, over a second
swing joint (15) is swung in respect of a second
drive unit (3),

- that each drive unit (2,3) is driven by two
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wheels (8,10) which are arranged individually
drivable on a wheel axis, and

- that a first angular position of the first swing
joint (14) as well as a second angular position
of the second swing joint (15) are adjusted,
whereby the position of the boring unit (1) in lat-
eral direction (S1,S2) as well as an angular di-
rection of the length direction (L) of the boring
unit are adjusted.

Method according to claim 12,
characterized in

- that the second drive unit (3) receives drill
string components and provides drill string com-
ponents to the boring unit (1).

Method according to claim 12 or 13,
characterized in that the entire boring rig is lifted
through lifting jacks (13) being provided on the boring
unit (1).

Method according to any one of the claims 12 - 14,
characterized in that the entire boring rig is fas-
tened against adjacent rock sides through stabilizing
jacks (16) provided on the boring unit (1).

Patentanspriiche

1.

Bohranlage zur Férderbohrung unter Tage, wobei
die Bohranlage Folgendes umfasst:

- eine Bohreinheit (1) und

- ein Bohraggregat (5), das von der Bohreinheit
(1) getragen wird, wobei das Bohraggregat (5)
mit einer Dreh- und Stichvorrichtung fiir einen
Schneidkopf (6) versehen ist und zur Bohrung
in unterschiedlicher Richtung schwenkbar ver-
stellbarist, wobeidie Bohreinheit (1) eine Langs-
richtung (L) und zwei seitliche Richtungen (S1,
S2) aufweist, dadurch gekennzeichnet, dass
- die Bohranlage ferner eine erste und eine zwei-
te Antriebseinheit (2, 3) umfasst,

- die Bohreinheit (1) an einem Ende, in der
Langsrichtung gesehen, lber ein erstes Dreh-
gelenk (14) mit der ersten Antriebseinheit (2)
verbunden ist,

- die Bohreinheit (1) an ihrem zweiten Ende, in
der Langsrichtung gesehen, uber ein zweites
Drehgelenk (15) mit der zweiten Antriebseinheit
(3) verbunden ist,

-jede Antriebseinheit (2, 3) mindestens zwei ein-
zeln antreibbar angeordnete Rader (8, 10) auf-
weist, wobei die mindestens zwei einzeln an-
treibbaren Rader in seitlicher Beziehung zuein-
ander platziert sind und

- eine erste Winkelstellung des ersten Drehge-
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lenks (14) sowie eine zweite Winkelstellung des
zweiten Drehgelenks (15) einstellbar sind, wo-
bei die Position der Bohreinheit (1) in seitlicher
Richtung (S1, S2) sowie eine Winkelrichtung der
Langsrichtung (L) der Bohreinheit einstellbar
sind.

Bohranlage nach Anspruch 1, dadurch gekenn-
zeichnet, dass das erste und das zweite Drehge-
lenk (14, 15) im Antriebsmodus zusammen mandv-
rierfahig sind.

Bohranlage nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die erste oder die zweite An-
triebseinheit (2, 3) eine verriegelbare Kippverbin-
dung (19) aufweist, um ein Kippen in Bezug auf die
Bohreinheit (1) zu erméglichen, und dass die verrie-
gelbare Kippverbindung (19) an das Drehgelenk (14,
15) zwischen der zugehdrigen Antriebseinheit (2, 3)
und der Bohreinheit (1) angrenzt.

Bohranlage nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass

- die erste Antriebseinheit (2) ein Aggregat zur
Versorgung der Bohranlage mit unter Druck ste-
hender Hydraulikflissigkeit umfasst.

Bohranlage nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, dass

- die zweite Antriebseinheit (3) dafiir ausgelegt
ist, Bohrstrangkomponenten aufzunehmen und
Bohrstrangkomponenten fiir die Bohreinheit (1)
bereitzustellen.

Bohranlage nach Anspruch 5, dadurch gekenn-
zeichnet, dass die zweite Antriebseinheit (3) eine
Bedieneinheit ist und eine Schnittstelle zur Zusam-
menwirkung mit dem Bediener aufweist.

Bohranlage nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass die Boh-
reinheit (1) und die erste und die zweite Antriebsein-
heit (2, 3) als Module konstruiert sind, die nach
Wunsch zur Bildung eines Bohrmoduls mit der Boh-
reinheit (1) verbunden werden kénnen, um das erste
oder das zweite Drehgelenk (14, 15) zusammen mit
diesen zu bilden.

Bohranlage nach Anspruch 7, dadurch gekenn-
zeichnet, dass das erste und das zweite Drehge-
lenk (14, 15) als schnell I6sbare Gelenke mit mecha-
nischen sowie hydraulischen Schnellkupplungen
konstruiert sind.

Bohranlage nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass das erste
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12.

13.

und das zweite Drehgelenk (14, 15) durch eines der
Folgenden mandvrierfahig sind:

hydraulische Zylinder (7), die zwischen der Boh-
reinheit und der jeweiligen Antriebseinheit wir-
ken; individuelle Steuerung der antreibbaren
Rader (8, 10) der Antriebseinheiten.

Bohranlage nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass die Boh-
reinheit (1) mit Hebern (13) zum Heben der gesam-
ten Bohranlage versehen ist.

Bohranlage nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass die Boh-
reinheit (1) mit Stabilisierungshilsen (16) zur Befes-
tigung der gesamten Bohranlage an benachbarten
Felsenseiten versehen ist.

Verfahren zum Mandvrieren einer Bohranlage zur
Bohrung unter Tage, wobei die Bohranlage Folgen-
des umfasst:

- eine Bohreinheit (1) und

- ein Bohraggregat (5), das von der Bohreinheit
(1) getragen wird, wobei das Bohraggregat (5)
mit einer Dreh- und Stichvorrichtung fiir einen
Schneidkopf (6) versehen ist und zur Bohrung
in unterschiedlicher Richtung schwenkbar ver-
stellbar ist, dadurch gekennzeichnet, dass

- die Bohreinheit (1) an einem Ende, in Langs-
richtung gesehen, Uber ein erstes Drehgelenk
(14) in Bezug auf eine erste Antriebseinheit (2)
gedreht wird,

- die Bohreinheit (1) an ihrem zweiten Ende, in
Langsrichtung gesehen, iber ein zweites Dreh-
gelenk (15) in Bezug auf eine zweite Antriebs-
einheit (3) gedreht ist,

- jede Antriebseinheit (2, 3) von zwei auf einer
Radachse angebrachten einzeln antreibbaren
Radern (8, 10) angetrieben wird, und dass

- eine erste Winkelstellung des ersten Drehge-
lenks (14) und eine zweite Winkelstellung des
zweiten Drehgelenks (15) eingestellt werden,
wobei die Position der Bohreinheit (1) in seitli-
cher Richtung (S1, S2) sowie eine Winkelrich-
tung der Langsrichtung (L) der Bohreinheit ein-
gestellt werden.

Verfahren nach Anspruch 12, dadurch gekenn-
zeichnet, dass

- die zweite Antriebseinheit (3) Bohrstrangkom-
ponenten aufnimmt und Bohrstrangkomponen-
ten der Bohreinheit (1) bereitstellt.

14. Verfahren nach Anspruch 12 oder 13, dadurch ge-

kennzeichnet, dass die gesamte Bohranlage durch
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Heber (13) gehoben wird, die an der Bohreinheit (1)
vorgesehen sind.

Verfahren nach einem der Anspriiche 12-14,
dadurch gekennzeichnet, dass die gesamte Bohr-
anlage mit Stabilisierungshulsen (16) an benachbar-
ten Felsenseiten befestigt ist, die an der Bohreinheit
(1) vorgesehen sind.

Revendications

1.

Appareil de sondage destiné au sondage d’extrac-
tion sous le sol, I'appareil de sondage comportant :

- une unité de sondage (1), et

- un module de sondage (5) supporté par l'unité
de sondage (1) ledit module de sondage (5)
étant équipé de moyens de rotation et de pous-
sée de la téte de forage (6) et étant réglable de
fagon pivotante pour sonder dans des sens dif-
férents,

- 'unité de sondage (1) ayant un sens longitu-
dinal (L) et deux sens latéraux (S1, S2), carac-
térisé en ce que

- ledit appareil de sondage comprend en outre
une premiére et une seconde unité d’entraine-
ment (2, 3),

- I'unité de sondage (1) a une extrémité, vue
dans ledit sens longitudinal, est reliée par une
premiére genouillere (14) a la premiére unité
d’entrainement (2),

- 'unité de sondage (1) a sa seconde extrémité,
vue dans ledit sens longitudinal, est reliée par
une seconde genouillére (15) a la seconde unité
d’entrainement (3),

- chaque unité d’entrainement (2,3) comporte
au moins deux roues (8,10) qui sont agencées
pour étre entrainées individuellement, lesdites
au moins deux roues individuellement entraina-
bles étant positionnées l'une latéralement a
'autre, et

- une premiére position angulaire de la premiére
genouillere (14) ainsi qu’une seconde position
angulaire de la seconde genouillere (15) sont
réglables, si bien que la position de I'unité de
sondage (1) dans le sens latéral (S1,S2) ainsi
que dans un sens angulaire du sens longitudinal
(L) de l'unité de sondage sont réglables.

Appareil de sondage selon la revendication 1, ca-
ractérisé en ce que les premiére et seconde ge-
nouilleres (14,15) dans un mode d’entrainement
sont manoeuvrables ensemble.

Appareil de sondage selon la revendication 1 ou 2,
caractérisé en ce que la premiére ou la seconde
unité d’entrainement (2,3) présente un raccord bas-
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culant verrouillable (19) pour permettre un bascule-
ment par rapport a I'unité de sondage (1), et en ce
que le raccord basculant verrouillable (19) est ratta-
ché a la genouillére (14,15) entre l'unité d’entraine-
ment associée (2,3) et I'unité de sondage (1).

Appareil de sondage selon I'une quelconque des re-
vendications précédentes, caractérisé en ce que

- la premiére unité d’entrainement (2) comporte
un groupe générateur pour fournir un liquide hy-
draulique sous pression a l'appareil de sondage.

Appareil de sondage selon I'une quelconque des re-
vendications précédentes, caractérisé en ce que

- la seconde unité d’entrainement (3) est agen-
cée pour recevoir des composants de train de
forage et fournir des composants de train de fo-
rage a l'unité de sondage (1).

Appareil de sondage selon la revendication 5, ca-
ractérisé en ce que la seconde unité d’entraine-
ment (3) est une unité d’opérateur et présente une
interface pour la coopération de I'opérateur.

Appareil de sondage selon I'une quelconque des re-
vendications précédentes, caractérisé en ce que
'unité de sondage (1) et les premiére et seconde
unités d’entrainement (2,3) sont construites sous
forme de modules pouvant étre reliés comme on le
souhaite a I'unité de sondage (1) formant un module
de sondage afin de former ladite premiére ou secon-
de genouilléere (14,15) avec celui-ci.

Appareil de sondage selon la revendication 7, ca-
ractérisé en ce que lesdites premiére et seconde
genouilleres (14,15) sont construites sous forme de
raccords a dégagement rapide avec des raccords
rapides mécaniques ainsi qu’hydrauliques.

Appareil de sondage selon I'une quelconque des re-
vendications précédentes, caractérisé en ce que
lesdites premiére et seconde genouilléres (2,3) sont
manoeuvrables au moyen de I'un quelconque : de
cylindres hydrauliques (7) agissant entre I'unité de
sondage et I'unité d’entrainement respective ; d’'une
commande individuelle des roues entrainables
(8,10) des unités d’entrainement.

Appareil de sondage selon I'une quelconque des re-
vendications précédentes, caractérisé en ce que
I'unité de sondage (1) est dotée de vérins de levage
(13) pour lever 'ensemble de I'appareil de sondage.

Appareil de sondage selon I'une quelconque des re-
vendications précédentes, caractérisé en ce que
I'unité de sondage (1) est dotée de vérins de stabi-
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lisation (16) pour fixer 'ensemble de I'appareil de
sondage contre des parois rocheuses adjacentes.

Procédé servant a manoeuvrer un appareil de son-
dage sous le sol, dans lequel 'appareil de sondage
comporte :

- une unité de sondage (1), et

- un module de sondage (5) supporté par l'unité
de sondage (1) ledit module de sondage (5)
étant équipé de moyens de rotation et de pous-
sée de la téte de forage (6) et étant réglable de
fagon pivotante pour sonder dans des sens dif-
férents, caractérisé en ce que

- I'unité de sondage (1) a une extrémité, vue
dans un sens longitudinal, est balancée sur une
premiére genouillere (14) par rapport a une pre-
miére unité d’entrainement (2),

- 'unité de sondage (1) a sa seconde extrémité,
vue dans ledit sens longitudinal, est balancée
sur une seconde genouillére (15) par rapport a
une seconde unité d’entrainement (3),

- chaque unité d’entrainement (2,3) est entrai-
née par deux roues (8,10) agencées pour étre
entrainables individuellement sur un axe de
roue, et,

- une premiére position angulaire de la premiére
genouillere (14) ainsi qu’une seconde position
angulaire de la seconde genouillere (15) sont
réglables, si bien que la position de I'unité de
sondage (1) dans le sens latéral (S1,S2) ainsi
que dans un sens angulaire du sens longitudinal
(L) de l'unité de sondage sont réglées.

Procédé selon la revendication 12,
caractérisé en ce que

- la seconde unité d’entrainement (3) recoit des
composants de train de forage et fournit des
composants de train de forage a l'unité de son-
dage (1) .

Procédé selon la revendication 12 ou 13, caracté-
risé en ce que I'ensemble de I'appareil de sondage
est levé au moyen de vérins de levage (13) fournis
sur l'unité de sondage (1).

Procédé selon I'une quelconque des revendications
12 a 14, caractérisé en ce que I'ensemble de 'ap-
pareil de sondage est fixé contre des parois rocheu-
ses adjacentes au moyen de vérins de stabilisation
(16) fournis sur l'unité de sondage (1) .
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