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an adjacent rock face so as to transmit forces from the boring unit (20), that are occurring during boring, to said rock face.
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BORING RIG

Field of the Inventiocn

The present invention concerns a boring rig according to the

im.

preamble of the independent cle

Background of the Invention

There are previously known boring rigs for underground boring,

wherein a carrier vehicle at an end position carries a

launching device which is pilvotal 1n a plane parallel to a
general travel direction of the boring rig with respect to the
substructure of the boring rig. A boring unit is extendable
from a positioﬁ inside the launching device axially by means

of cutter head rotation and forcing means in order to provide

the boring operation.

A boring rig according to the background art is intended and

functions well for underground operation, but is time-

consuming to set up and its usefulness for production boring

is limited in specific applications.

Aim and most important features of the invention

It is an aim of this invention to provide a further

development of the boring rig according to the above which is
more flexible, allows reduced set-up time and is suitable for

production boring in closed locations.

These aims are achieved through the features of the

characterizing portion of the independent claim.

Hereby stable set-up may be obtained, fast and effectively so

ey

that a boring rig is particularly suitable for extracting ore

from ore bearing rock where the ore 1s present in relatively

thin layers extending through said rock.
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Such ore is often present in very large shallow cup-shaped

formations whereby excavating the ore 1s carried out in

directions relatively close to the horizontal. For that reason
the boring unit is pivotal for operation in directions

sideways from the travel direction of the boring rig and

pivotal in a plane perpendicular to that direction.

Normally it is satisfactory that the boring unit is pivotal

over an angle of about 10° below the horizontal to an angle of

about 30° above the horizontal.

Having the rotation joints directly attached to the

substructure separated along the first direction increases

rigidity of the construction.

This is enhanced in that there 1s a force transmitting means

provided between each rotation joint and an adjacent holder

for a horizontal jack. Hereby forces occurring during boring

are transmitted and resisted in an effective way. This is

" enhanced in that each holder for a horizontal jack is integral

with a stationary part of a respective pivot means.

By the boring unit including a front and a rear frame portion

which are separated by linear guide means for guiding bore

string rotation and forcing means, an effective, stable and

cost effective boring unit 1s provided.

In particular it 1s preferred that the boring unit is

pivotally attached to the substructure over its rear frame

portion because of stability and the possibility of having a

compact solution.

By providing the boring unit with sideways stabilizing means

at an upper, rear portion for action against a rock phase in
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directions opposite to the boring direction, the boring rig is

further advantageously stabilized during operation.

In a particularly preferred embodiment, a boring rig includes
a control unit for controlling setting of the stabilizing
means and for controlling boring unit positioning and

elevation.

It is further preferred that the control unit i1s capable of

setting the stabilizing means so as to raise or lower and/or
tilt the boring rig at predetermined angles with respect to a

supporting ground.

This allows for accurate and simple 1nitial positioning of the

cutter head before starting the boring operation and to

contribute in achieving the accurate boring direction.

Further features and advantages are explained in the following

description of an embodiment.

Brief Description of the Drawings

The method according to the present invention will be

described more in detail hereinafter, reference being made to

the accompanying drawings, wherein:

Fig. 1 is a section through a drift extending through a rock

and having a drilling machine therein drilling a series of

intersecting holes;

Fig. 2 is a section through a hole drilled between adjacent

drifts;

Fig. 3 is a side view of the drilling machine;
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c p—

Fig. 4 is a perspective view of a part of a boring rig

according to the invention and including a boring unit

—

illustrated in a the process of positioning; and

Fig. 5 is a perspective view of the unit of fig. 4

illustrating forces appearing during boring.

Description of embodiment
A boring rig 14 as shown in figs. 1-3 includes various
machinery, such as propulsion means, stabilizing means, a

boring unit having cutter head rotation and forcing means, a

bore string component supply and bore string joining means.

The boring rig has a first direction of general travel, (to

the right in fig 1) and a substructure comprising support body

of the boring rig. The operation of the boring rig is

controlled by a computerilized control unit.

. In the figs. 1 - 3, 10 is shown a rock having a relatively

thin ore-bearing formation 11 extending therethrough. 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 (in one direction) and

approximate thickness t of the ore-bearing formation

determined is indicated 1n Figs. 1 and 3 by two spaced dashed

lines extending along the drift.

As seen in Figs. 2 and 3, the ore-bearing formation 11 is

shown to be inclined.

A drill 13 having a diameter d substantially corresponding to

the approximate thickness ¢t of the ore-bearing laver 11
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determined is used to drill a first hole H; along an axis A4;

extending along an approximate mid-plane M of the layer 11

(Fig. 1).

After completion of

drilled along a second a

the first hole Hi,

a second hole H, is

x1is Az also extending along the

approximate mid-plane of the ore-bearing layer 11. The axes A;

and A; are parallel if the layer is a ‘plane’ layer, but they

may as well be non-parallel if the layer is curved. The

spaclng s between the axes A; and A; 1s 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 materis

1 1s left unbrok

not intersect.

N 1n areas where two holes do

The drill cuttings yielded are continuously collected.

In order to achieve accepte

the process of boring the holes H;, Hy,

e

ble economy of the boring rig 14 in

Hs, H, and Hs, rapid and

accurate set-up of the boring rig 14 is essential. This is

provided for by the present invention.

In fig. 4 a section of a boring rig similar to the one shown

in figs. 1-3 1s shown 1n detail

boring unit 20 which i1s supported on a

. In fig. 4 1is thus shown a

substructure of a

boring rig, whereof there are shown two longitudinal side

members of said rig substructure which are indicated at 21 and

22.

The boring unit 20 i1s comprised of a front frame portion 23

and a rear frame portion 24 which are separated by separation

and strengthening elements formed as linear guide means 25 for
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a bore string rotation and forcing means which is indicated as

an integral unit with numeral

206.

It should be noted that “front” and “rear” concerns front part

and rear part respectively of

the boring unit 20 and does not

concern the front or rear part of the boring rig carrying the

boring unit.

A bore string rotation and forcing means 26 is active so as to

rotate and press forward a bore string 27, carrying at its

distal end a cutter head 29, which is used for obtaining the

rock disintegrating/excavating operation.

g—

The bore string 27 consists of a number of axlally aligned,

connected bore string components 28, which are added to the

bore string in a manner which

is not part of the invention and

therefore not further discussed here.

The boring unit 20 is pivotally connected to the substructure

over pivot means 30 in the form of rotation joints between the

rear frame portion 24 and a force transmitting means 34

positioned on a side member 22 of the rig substructure. In

particular, the rotation joint 30 is positioned at the bottom

part of the boring unit and in more in particular at the

bottom part of the rear frame

portion 24.

Pivotal movement of the boring unit 20 in a plane which is

perpendicular to the longitudinal direction of the

substructure and in particular of the direction of general

travel of the boring rig is obtained through linear actuators

41, one of which being active

on each side of the front frame

portion 23. In detail each actuator 41 includes a rotator,
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which may be a hydraulic, pneumatic or electric rotator, which

1S pivotaily attached to a side member 21 and is arranged to

rotate a threaded bar, which in turn is engaged with a nut

which is pivotally attached to the front frame portion 23.

o

Rotation of the actuators 41 results in altered elevation of

the boring unit with respect to the horizontal. It should be

noted that the actuators 41 can be comprised of other kinds of

linear motors such as for example hydraulic cylinders.

Attached to the rig substructure are a number of stabilizing

means which are formed by on the one hand horizontal

stabilizing means and on the other hand by vertical

stabilizing means.

The horizontal stabilizing means 31 and 32 are comprised of

horizontally acting horizontal jacks having engagement ends

for engagement with the rock face of the drift, inside which

the rig is intended to be positioned in operation. Each

horizontal jack 31 is attached to the rig substructure over a

holder 33 which in the shown embodiment i1s integral with the

force transmitting means 34, whereby advantageous force

transmission is obtained between the cutter head, the boring

unit, the substructure and the horizontal stabilizing means.

At the side of the substructure being opposite to the side of

the rotation joints, each corresponding holder for a

—

horizontal jack 32 is attached to a side member 21 of the rig

substructure and may for stability reasons be directly or

indirectly connected to a holder for the actuator 41 for

pivoting the boring unit 20.
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The vertical stabilizing means include in the shown embodiment

four vertical support jacks 35, 36, 37 (the fourth is not

shown) which are active against the drift floor, and which may

be set so as to lift the boring rig and in particular its

propulsive wheels from the drift floor in order to allow

accurate positioning in respect of said floor as is mentioned

above.

Further more, there are provided vertical roof jacks 38 and

39, which are active to engage against the drift roof. The

holder of each vertical roof jack 38, 39 is preferably

connected to or may even be integral with the holder for a

vertical support Jjack. In any case there is preferably

provided for force transmission over a force transmitting

means 40 between a vertical roof jack 38 and adjacent vertical

support jack.

g

In fig. 4 only two vertical roof jacks are shown but it should

be understood that a pair vertical roof jacks also could be

provided adjacent the rear frame portion 24 of the boring

unit.

For further stabilization during boring there are provided, in

the shown embodiment, a pair of sideways stabilizing means in

the form of hydraulic jacks 42 which are positioned at the top
of the boring unit. They are in particular constructed as

having thelr cylinder tubes forming stabilizing tubes

separating the front frame portion and the rear frame portion

of the boring unit 20. The sideways stabilizing means are

intended to be engaged against a drift wall so as to resist

axial forces in the bore string 27 which would otherwise tend

to tilt the boring rig during operation.
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A computerized control unit controls the different stabilizing

mearis

position both the boring rig and

and the actuators for pivoting the bofing unit so as to

the boring unit prior to

operation so as to obtain a silde elevation angle for boring

purposes. The means for positioning and controlling the boring

unit therefore can be said to include the means for

positioning and stabilizing the boring rig as well as the

means acting between a boring rig substructure and the boring

unit 20. Also the boring rig propulsion and steering means

contribute in positioning and directing the bore string.

The filled simple arrows in fig. 4 indicate setting directions

for the dif:

stabilization. The double arrows

ferent stabilllzing means upon positioning and

indicate movement up and down

of the front frame portion upon actuation on the actuators 41

Fig. 5 bs

is also brie:

there

for pivoting the boring unit.

sically shows the same elements as fig. 4, but here
"ly 1llustrated (by the filled simple arrows) the

forces acting on this part of the boring rig. To this end

1s indicated that on the cutter head there is acting a

torque as well as an axial force

because of the rotational and

pressing power supplied to the bore string.

On the different jacks making up

the stabilizing means there

are 1n principle only axial forces active with respect of the

vertical stabilizing means, i.e.

the vertical support jacks

and the vertical roof jacks, whereas on the horizontal

stabilizing means as well as the

side ways stabilizing means

there are acting axial forces as well as shear forces. The

main load resulting from the boring operation is intended to

be trsa

nsmitted over the horizonts

1l stabilizing means, which
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for that purpose are essentially more powerful than the

vertical stabilizing means.

P

The invention may be modified within the scope of the annexed

claims. To that end it should be understood that the different

n

members and elements could be constructed differently from

what 1s shown in the figures.

For example, the substructure could be made up from different

elements, such as from plate-shaped elements. The boring unit

may be constructed having for example box-like structure

instead of the relatively open structure shown in order to

separated frames. The jacks may be operated differently, for

example as screw jacks instead of hydraulic jacks.

The boring unit may be attached differently to the

substructure, for example over a centrally positioned rotation

~Joint 1nstead of a sideways positioned rotation joint as is

shown. As an alternative, the boring unit can have the

rotation joints attached at its front region so as to allow it

to be pivoted around the front portion. This gives greater

possibllities of having the elevation angle negative and to

excavate in directions obliquely downwards.
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Claims:

L. Borxing rig (14) for underground excavating boring and

including a substructure (21,22), propulsion means,
stabilizing means (31,32,35,36,37,38,39,42), and a boring unit

(20) having cutter head (29) rotation and forcing means (26),

wherein the rig has a first direction of general travel and

two sideways directions, and wherein the boring unit (20) is

pivotally attached to the substructure for pivotal movement of

the boring unit into an operating direction, characterized in

- that the stabilizing means include horizontal (31,32) and

vertical (35,36,37,38,39) stabilizing means that are attached

to the substructure (21,22) in order, in active positions, to

be pressed against an adjacent rock face so as to transmit

forces from the boring unit (20), that are occurring during

boring, to saild rock face.

2. Boring rig according to claim 1, characterized in that the
boring unit (20) 1is pivotal for operation in directions
essentially perpendicular to the first direction and including

one sideways direction.

3. Boring rig according to claim 1 or 2, characterized in that

the boring unit (20) is pivotal over pivot means (30) that are

comprised of rotation joints being attached to the

substructure (22) at separate locations along the first

direction.

4. Boring rig according to any of the previous claims,
characterized in that at least one  actuator (41) is arranged
petween the substructure (21) and the boring unit (20) for

pivotally moving the boring unit.
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5.

12

Boring rig according to any of the previous claims

~

dependent of claim 2, characterized in that the horizontal

stabilizing means are sideways directed horizontal -jacks

(31,32) positioned on each side of the substructure.

0.

Boring rig according to claim 5, characterized in that

there 1s a force transmitting means (34) provided between each

rotation joint (30) and an adjacent holder (33) for a

horizontal jack.

7.

Boring rig according to claim 5 or 6, characterized in that

each holder (30) for a horizontal jack is attached to a

o~

respective side member of the substructure.

3 .

Boring rig according to claim 5, 6 or 7, characterized in

that each holder (30) for a horizontal jack is integral with a

stationary part of a respective pivot means.

9,

Boring rig according to any of the previous claims

dependent on claim 2, characterized in that the vertical

St

bilizing means (35,36,37,38,39) are vertically directed

vertical jacks positioned on the substructure.

10.

Boring rig according to any of the previous claims,

characterized in that the boring unit (20) is pivotally

attached at a bottom portion to the substructure.

11. Boring rig according to any of the previous claims,

characterized in that the boring unit (20) is pivotally

attached at a rear portion to the substructure.

12. Boring rig according to any of the previous claims,

characterized in that the boring unit includes a front (23)
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and a rear (24) frame portilion which are separated by linear

gulde means (25) for guiding bore string rotation and forcing

means (20).

13. Boring rig according to claim 12, characterized in that

sald pivot means (30) are attached to the rear frame portion

(24) .

14. Boring rig according to claim 12 or 13, characterized in

that each frame portion is comprised of a piece of metal

plate.

15. Boring rig according to any of the previous claims,

characterized in that the boring unit (20) at an upper, rear
portion 1s provided with sideways stabilizing means (42) for

acting against a rock face in directions which are essentially

opposite to the operating direction of the boring unit (20).

16. Boring rig according to any of the previous claims,

characterized in that it includes a control unit for

g—

controlling setting of the stabilizing means

(31,32,35,36,37,38,39,42) and for controlling boring unit (20)

positioning and elevation.

17. Boring rig according to claim 15, characterized in that

the control unit is capable of setting the stabilizing means

(31,32,35,36,37,38,39,42) so as to tilt the boring rig (14) at

predetermined angles with respect to a supporting ground.

18. Boring rig according to any of the previous claims,

characterized in that it includes a drill string component

supply and drill string joining means.
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