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(57) Abrege/Abstract:
This Invention relates to a rock drilling device comprising a feed beam (4), which has a drill end (41) from which the drill point

protrudes at drilling and a rear end (42) opposite said drill end; a rock driling machine (5) movable along the feed beam (4); a

Sk AN LA
RN T

( : d http://opic.ge.ca - Ottawa/Gatineau K1A 0C9 - http:/cipo.gcca o prc 4B ‘“ CIPO
L
dllddd OPIC - CIPO 191 i




CA 2595083 C 2014/01/21

anen 2 595 083
(13) C

(57) Abrege(suite)/Abstract(continued):

pressure cylinder (6), which is arranged in connection with the feed beam (4) with one end (622) movable relative to the feed beam
(4) and one end (611) fixedly arranged relative to the feed beam (4). The pressure cylinder (6) drives a feed line (51) for feeding the
drilling machine (5) to and fro along the feed beam (4). The feed line (51) Is routed over two outer sheaves (52,53) that are
arranged at each end (41,42) of the feed beam (4) and a measuring device (/) for measuring the location of the drilling machine (5)

relative to the feed beam (4) Is arranged to the shaft (9) of one of the sheaves (52,53) and the sheave and the shaft (9) are
arranged such that they rotate together.
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(57) Abstract: This invention relates to a
rock drilling device comprising a feed beam
(4), which has a drill end (41) from which
the drill point protrudes at drilling and a rear
end (42) opposite said drill end; a rock drilling
machine (5) movable along the feed beam (4);
a pressure cylinder (6), which is arranged in
connection with the feed beam (4) with one
end (622) movable relative to the feed beam
(4) and one end (611) fixedly arranged relative
to the feed beam (4). The pressure cylinder (6)
drives a feed line (51) for feeding the drilling
machine (5) to and fro along the feed beam
(4). The feed line (51) is routed over two outer
sheaves (52,53) that are arranged at each end
(41,42) of the feed beam (4) and a measuring
device (7) for measuring the location of the
drilling machine (5) relative to the feed beam
(4) is arranged to the shaft (9) of one of the
sheaves (52,53) and the sheave and the shaft

(9) are arranged such that they rotate together.
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1 .
Rock drilling device and drill rig incorporating a device
for measuring the location of the drilling machine

Technical field of the invention
‘The present invention relates to a drilling device.

The invention also relates to a drill rig comprising such a
drilling device.

Background of the invention

On a drill rig it is important to know the exact location of the drilling machine along
the feed beam. This serves two purposes. firstly it indicates at what depth the drill '
bit is located and secondly it helps the operator when manoeuvring the drilling
machine, for instance when a drill rod is added to the drill string. -

Generally, a rock drill rig (see fig. 1) comprises a movable carrier 1, a boom 2 and a
feed beam 4 connected to the boom 2 via e.g. a feed beam holder 3. The feed beam

‘and the feed beam holder are movable in relation to each other along at least part of

the length of the feed beam, which permits relative movement between the feed
beam and the boom. A drilling machine 5 is movably arranged on the feed beam.

It has proven advantageous to use a hydraulic cylinder or a pressure cylinder for

moving the drilling machine along the feed beam as it provides a reliable and steady
feeding.

A problem that arises when a pressure cylinder is used as feed engine is the

- placement of a measuring device.

US 6 550 544 B1 discloses a rock drilling device, in which a pressure cylinder is
used for moving the drilling machine along the feed beam. In this arrangement a
feed line is routed over a sheave that is arranged at a movable end of the pressure
cylinder. A separate measuring device is arranged to measure the movement of the
outer end of the pressure cyljnder. which corresponds to half the movement of the
drilling machine. The measuring device comprises a wire that is routed over a
wheel, which is connected to a sensor that registers the rotation of the wheel. This
anangement; which is used today, has two main problems. Firstly it is not always

accurate enough since the wire slides around the wheel, and secondly the wire and
the.wheel may be subjected to mechanical efforts, which might damage the device.
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Brief description of the invention

-
-

Some embodiments disclosed herein may achieve a simple and reliable way of
measuring the location of a pressure cylinder fed drilling machine without the

5 drawbacks presented above.

10 According to one asp,e’ct, the present invention relates to a rock drilling device
 comprising a feed beam, which has a drill end from which the drill point protrudes '
at drimng and a rear end opposite said drill end; a rock drilling machine movable
along the feed b.ean.:t; a pressure cylinder, which is arranged in connection with the
feed beam with one end movable relative to the feed beam and one end fixedly
15 arranged felat;ve to the feed beam. The rock drilling device further comprises a feed
- line, which is dﬂven by the pressure cylinder and connected to the.drilling machine

for feeding it to an_d fro along the feed beam. The feed line passes over two outer
sheaves. A measuring device for measuring the location of the drilling machine

relative to the feed beam is arranged relative to the shaft of one of the sheaves and the
20 sheave and the shaft are arranged such that they rotate together.

Some'embodi_ments may provide a reliable arrangement for
measuring the location of the drilling machine that is easy to implement and
supervise. o ' | ' -

25 | | , | .
B These and other aspects and advantages of the present invention will be apparent

from the detailed description and the aCCOmpanying drawings.

Short description of the drawings
30 In the detafled description of the present invention reference is made to the

accompanying drawings, wherein::

Fig. 1 shows a scheinatic view of a rock drill rig;

35 TFig. 2 - shows a schematic view of a feed beam with a drilling machine driven by a

pressure cylinder;
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Fig. 3 shows an end view of a measuring device on a shaft arrangement in

accordance with one embodiment of the invention;

Fig. 4 shows a side view of the shaft arrangement;

Fig. 5 shows cross sectional view of the shaft arrangement with measuring device

along the line A-A in fig. 4;

Fig. 6 shows a top view of the shaft arrangement with measuring device;

Fig. 7 shows another-view of the shaft arrangement with measuring device;

Detailed description .
As briefly discussed above, fig, 1 shows a schematic view of a rock drill rig

comprisﬁlg a movable carrier 1, a boom 2 and a feed beam 4 connected to the boom
2 via a feed beam holder 3. The feed beam 4 and the feed beam holder 3 are
movable in relation to each other along at least part of the length of the feed beam
4. A drilling machine b is slidably attached to the feed beam 4, and is movable |
along the feed beam 4. The drilling machine holds a drill string 10, which consists
of a drill point (drill bit) and joined rod. The feed beam 4 has a drill end 41 from

which the drill point protrudes at drﬂling. and a rear end 42 opposite the drill end
41. '

Now with reference to fig. 2, a pressure cylinder 6 is arranged inside the feed beam
4. The pressure cylinder 6 is adapted to drive the drilling machine 5 to and fro
along the feed beam using a feed line 51. The feed line can be a chain or a wire or
any other line that is sufficiently strong and unyielding In the preferred |
embodiment of this invention a wire is used as feed line. Sheaves 52, 53 are
arranged ai; both ends of the feed beam and the feed line 51 passes over both these
sheaves. The drilling machine b is slidably arranged on the feed beam 4 via sliding

clements 50. The movement of the cy]inder and the drﬂling machine is indicated by
arrows A and B.

In practise it may be advantageous to use two feed lines, one at each side of the
drilling machine, which are fixed to opposite sides of the drilling machine. However,
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the number of feed lines does not affect the general arrangement involved in the
invention except for the fastening arrangements for fastening the feed line or feed

lines to the drilling machine. Suitable fastening arrangements are well known in the

art and is not covered by this application.

The pressure cylinder 6 can be of a conventional type involving two cylinders, one
outer cylinder 61 and one inner cylinder 62 that slides hydraulically within the
outer. The outer cylinder 61 has one outer end 611, which preferably is fixedly
arranged to the rear end 42 of the feed beam and one inner end 612, from which
the inner cylinder 62 extends.

The inner cylinder 62 has one end inside the outer cylinder at all times. The other
end 622 of the inner cylinder is provided with a holder 625 that holds two sheaves
54, 55 over which the feed line 51 passes. A first end 511 of the feed line 51 is fixed
to the inner end 612 of the outer cylinder 61 and passes over the closest sheave 55
of the two sheaves arranged on the holder 625 on the inner cylinder to and over the
sheave 52 at the rear end, where it exits the feed beam and eventually reaches the
drilling machine 5. The feed line 51 continues on the other side of the drilling
machine and passes over the sheave 53 at the drill end 41 of the feed beam where it
enters the feed beam 4, it then passes over the foremost sheave 54 of the two
sheaves on the holder 625 on the inner cylinder, and is routed back towards the
drill end 41 of the feed beam where its second end 512 is fixedly arranged. Hence,
the feed line is for most parts running inside the feed beam. Generally, the only part
of it that runs outside the feed beam is the part where it is attached to the drilling

machine, between the two sheaves 52, 53 at the respective ends of the feed beam.

For best performance the feed line is kept completely stretched at all times. With
the arrangement used in the preferred embodiment of the present invention the
tension of the feed line will not vary as the drilling machine is moved along the feed
beam. However, an arrangement for stretching the line is preferably arranged along
the line for compensating slacking of the line if any. These arrangements are well

known to a person skilled in the art and are not depicted in the drawings.

The two sheaves 52, 53, constitute ideal locations for the placing of a measuring
device for measuring the exact location of the drilling machine along the feed beam.

With the arrangement according to the invention the measuring device can be
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placed at either one of the outer sheaves. However, in the preferred embodiment, as
indicated in fig. 2, the measuring device 7 is placed at the rear end 42 of the feed
beam. It is advantageous to arrange the measuring device at this end as it is not

exposed to such extreme conditions as the drill end 41.

Figs. 3-7 shows how the sheave 52 is arranged on a shaft 9. The sheave 52 is fixed
to the shaft 9 such that the shaft and sheave rotate together. There is in other
words no bearing between the shaft 9 and the sheave 52. Instead two bearings 93,
94, one at each end of the shaft, hold the shaft such that it may rotate around its
axis. With this arrangement the measuring device 7, which may be of any
conventional type, may be arranged to a shaft extension 91. The shaft extension
may be attached to the shaft 9, with e.g. screws 911 as in the preferred
embodiment, or may form part of the shaft. The bearings 93, 94 are arranged inside
housings 96, 97 that are attached to a holding device 11 via two bolts 98. The
holding device 11 in turn has openings 110 for attachment to the pressure cylinder
0. A second sheave 92, over which a second feed line (not shown) passes, is
arranged on the shaft 9. This second feed line feeds a “hose cradle” (not shown) to
which hydraulic hoses for the drilling machine are attached. The second sheave 92
is arranged on an individual bearing 95 so that it can rotate independently of the

shaft 9 and the sheave 52 over which the feed line 51 for the drilling machine 5.

passes.

The measuring device is shielded by a bent protection plate 8. A cable that leads the
signals from the measuring device passes through the bent protection plate 8. The
measuring device is generally so light and sensitive that no other holding device is
needed. [t rotates with practically no friction at all, why the attachment 72 of the
cable 71 provides sufficient counter-action to keep it from rotating as the shaft
rotates. A conventional measuring device arranged in this manner provides a well
sufficient accuracy. The error range has proven to be about 2 millimetres over the 7
metre beam, and for most applications it is sufficient with an accuracy of 5
millimetres over the 7 metres. The length of the feed beam may vary according to

the specific application, but is in most cases between 5 and 10 metres.

A guard member 100 is provided to help keeping the feed line 51 for the drilling
machine and the feed line for the hose cradle (not shown) in place. The guard

member is attached to the housings 96, 97 with screws 101. It may be
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advantageous to use two or three guard members or one semicircular guard
member that covers a greater part of the sheaves. However, as the wire is kept
stretched at all times it is unlikely to slide off of the sheaves.
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CLAIMS:
1. A rock drilling device comprising:

a feed beam, which has a drill end from which a drill point protrudes at drilling
and a rear end opposite said drill end; a rock drilling machine movable along the feed beam; a

pressure cylinder, which 1s arranged in connection with the feed beam with one end movable

‘relative to the feed beam and another end fixedly arranged relative to the feed beam; a teed

line, which 1s driven by the pressure cylinder and connected to the drilling machine for

feeding 1t to and fro along the feed beam; wherein the feed line 1s routed over two outer
sheaves that are arranged at each end of the feed beam; and a measuring device for measuring
a location of the drilling machine relative to the feed beam 1s arranged relative to a shaft of

one of the outer sheaves; and said one of the outer sheaves and the shaft are arranged such that

they rotate together.

2. The rock drilling device according to claim 1, wherein the measuring device 1s

arranged relative to a sheave at the rear end of the feed beam.

3. The rock drilling device according to claim 1 or claim 2, wherein the shaft 1s

carried in two bearings placed near ends of the shatft.

4, The rock drilling device according to any one of claims 1 to 3, wherein the

measuring device is arranged on an extension of the shatt.

J. The rock drilling device according to any one of claims 1 to 4, wherein a

second sheave over which a second feed line passes 1s arranged on said shatft.

6. The rock drilling device according to claim 5, wherein the second sheave 1s

arranged relative to the shaft via a bearing such that it rotates independently ot the shatt.

7. The rock drilling device according to any one of claims 1 to 6, wherein the

measuring device is shielded by a protection plate, and a cable that leads from the measuring

device passes through the protection plate.
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8. A drill rig comprising the rock drilling device according to any one of claims 1

to 7.
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