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(57) Abrégée/Abstract:

A rock drilling machine comprising a rotating device (1), a percussion device (2) and a shank (17) where a tool (18) Is to be
fastened. According to the inventive idea, lubricant used for lubricating the shank is supplied In suitable conduits to pressurize the
holes (3a'-3f') of coupling bolts that join together the different parts of the drilling machine and delivered further in suitable conduits
to serve as lubricant on the bearing surfaces between the rock drill and the feed equipment (21).
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ABSTRACT OF THE DISCLOSURE

A rock drilling machine comprising a rotating device (1), a percussion device
(2) and a shank (17) where a tool (18) is to be fastened. According to the
inventive idea, lubricant used for lubricating the shank is supplied in suitable
conduits to pressurize the holes (3a'-3f') of coupling bolts that join together the
different parts of the drilling machine and delivered further in suitable conduits
to serve as lubricant on the bearing surfaces between the rock drill and the

feed equipment (21).
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ROCK DRILLING MACHINE

Field of the invention

[0001] The invention relates to a rock drilling machine comprising at
least two blocks joined together with coupling bolts, which drilling machine
further comprises a rotating device, a percussion device and a shank, and in
which there is provided at least one feed conduit for delivering pressurized
lubricant to the shank, the drilling machine being mounted on bearings to be
movable with respect to feed equipment.

Background of the invention

[0002] In mining, rock drill apparatuses are used in which one or
more drilling booms are arranged on a platform, the end of each boom being
further provided with a feed beam and rock drill. The rock drilling machine
comprises a percussion device and a rotating device which are conventionally
joined together by means of binding bolts, the entity being then fastened to a
separate carriage. The carriage in turn is arranged to be movable with respect
to the feed beam and it is moved using feed means arranged to the feed
beam. The carriage is usually provided with slide blocks serving as bearing
surfaces between the carriage and the guides of the feed beam. The slide
blocks are typically made of a bearing metal or plastic material. The slide
blocks are usually not lubricated in any way, because they are wearing parts
which are changed from time to time. However, slide blocks have been noticed
to wear too quickly for example because of impurities that attach on the
surfaces of the guides. To prevent the wearing, some manufacturers provide
the feed mechanism with means to lubricate the slide surface between the
guides and the slide blocks. This arrangement requires, however, a separate
lubrication assembly and the related piping to be arranged to the feed beam.
This causes extra costs and increased need for servicing. Moreover, a

lubrication system arranged to the feed beam is subject to blows and
impurities.

Summary of the invention

[0003] It is an object of the present invention to provide a novel
arrangement for lubricating the bearing surfaces between a rock driflling

machine and feed equipment and to prevent impurities from entering the rock
drilling machine structure.
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[0004] The rock drilling machine of the invention is characterized in
that the rock drilling machine comprises at least one return conduit for
delivering the lubricant used for lubricating the shank from the shank into at
least some of the holes of the coupling bolts, whereby at least some of the
spaces surrounding the coupling bolts being pressurized, and that the rock
drilling machine further comprises at least one conduit for supplying the
lubricant further to lubricate the bearing surface between the rock drill and the
feed equipment.

[0005] An underlying idea of the invention is that the lubricant used
for lubricating the shank is first delivered through conduits formed into the
structure of the rock drill into the holes of the coupling bolts connecting the
different blocks of the rock drilling machine, the lubricant pressurizing at least
some of the coupling bolt spaces. In addition, the lubricant used for lubricating
the shank is delivered to a feed mechanism, where it is used for lubricating the
bearing surfaces between the feed equipment and the drilling machine.

[0006] An essential idea of an embodiment of the invention is that
at least some of the coupling bolts are provided with longitudinal conduits in
which the lubricant can be carried.

[0007] An advantage of the invention is that the lubrication of the
bearing surfaces between the rock drill and the feed equipment is carried out
using the lubricant leaving the shank, i.e. lubricant already used once, which
would otherwise be discharged from the drilling machine into the air. Oil mist
led into ambient air produces a gas cloud at the drilling site, thereby causing
health risks to those working in the area. Oil mist also spreads far and dirties
the drilling equipment and the environment. Because of these drawbacks, also
drilling machines provided with separate collecting conduits for recovering the
oll mist into a collecting container have been designed. However, the recovery
system and its use (emptying and servicing) increase costs. In the present
invention, the after-treatment of the lubricant is not a problem or a cause of
extra cost, but, on the contrary, the lubricant allows the slide surfaces of the
feed equipment to be efficiently lubricated without the need to build a separate
lubrication assembly or to add extra lubricant. Moreover, the lubricant,
particularly oil mist formed of pressurized air and lubricant, cleans the slide
surfaces from impurities, which further reduces the wearing of the feeding
devices. Since the oil mist is usually blown to metallic guides having a lower
temperature than the oil mist, the oil may be condensed into droplets on the
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surface of the guides, whereby no significant amounts of oil mist is spread into
ambient air. In the invention, the shank lubricant is also used for sealing the
spaces of the coupling bolts that join the separate drilling machine blocks
together. The oil mist pressurizes the spaces surrounding the coupling bolts,
thereby blocking the entry of water, chippings and other impurities into the
drilling machine structures through these spaces and thus preventing the
wearing of the drilling machine. Further, if the seal between the joint surfaces
becomes damaged or if the fastening of the blocks becomes looser over time,
or due to any errors in servicing, the lubricant may fill any gaps between the
joint surfaces and blows impurities outward.

Brief description of the figures

[0008] The invention will be described in greater detail with
reference to the accompanying drawings, in which

Figure 1 is a schematic view of a disassembled rock drilling
machine construction,;

Figure 2 is a schematic, sectional side view of a part of the rock
drilling machine in the Figure 1;

Figure 3 is a schematic, perspective view of a mounting frame
belonging to the rock drilling machine;

Figure 4 is a schematic view of a rock drilling machine structure:

Figures 5, 6 and 7 are schematic views of alternative joint surfaces
of a moduie belonging to the rock drilling machine:

Figure 8 and 9 are schematic, sectional side views of coupling bolts;
and

Figure 10 is a schematic side view of another rock drilling machine
In which the invention can be applied.

Detailed description of the invention

[0009] Figure 1 shows a rock drilling machine which comprises a
rotating device 1 arranged to its front end for rotating a shank 17 and a tool 18
fastened thereto. In addition, the drilling machine comprises a percussion
device 2 used for causing blows to the tool. For the sake of clarity, the different
parts of the drilling machine are shown detached. In the solution of Figure 1,
the rotating device and the percussion device are separate modules attached
10 a mounting frame 4 by means of coupling bolts 3a-3h. In this construction
the mounting frame 4 is an essential part of the drilling machine construction
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because it serves as a member transmitting feed and recoil forces and as a
mounting base for the modules. The mounting frame is used for mounting the
rock drill to feed equipment 21 of the rock drilling apparatus, whereby a
separate carriage conventionally used between the feed beam and the rock
drill is not needed. The bottom surface of the mounting frame may be provided
with slide blocks Sa and 5b comprising slide pieces 22 and 23 that allow the
rock drill to be mounted on bearings to the feed equipment. The slide pieces
can be made of a bearing metal or wear-resistant plastic material and they can
be changed when they have been worn. In addition, the mounting frame
comprises means 6a and 6b for connecting feed means, such as feed wires,
to allow the rock drill to be moved.

[0010] At the front part of the rotating device there is the shank 17,
arranged in a manner known per se, transmitting rotation and percussion
forces to the drill rod, which is why the shank is one of the most critical parts of
the drilling machine. The shank is typically lubricated and cooled using oil mist
which may be supplied to the rear end of the rock drill by means of a
lubrication port 19 and delivered in a supply conduit 20 towards to the front
part of the rock drill, the lubricating oil being circulated at least through the
shank surfaces that are to be lubricated. After the necessary lubrication has
been completed, in prior art solutions the lubricant is discharged into air from
the front part of the drilling machine. As already stated, this is problematic. In
the solution of the invention, oil mist is used to pressurize the necessary
coupling bolts spaces, after which it serves as a lubricant on the bearing
surface between the rock drill and the feed beam. The shank oi may be
circulated such that it is first delivered into the bolt holes and only finally to the
bearing surfaces. This allows the number of conduits to be kept reasonable.

[0011] Figure 2 shows a schematic sectional view of the drilling
machine structure. As shown in Figures 1 and 2, the rotating device 1 may be
fastened to the mounting frame with coupling bolts 3a-3d driven through an
axial support 8 and further by means of bolts 3e and 3f screwed to the axial
support. The percussion device 2 may also be fastened by means of bolts 3a-
3d and, further, by means of bolts 3g and 3h screwed to the axial support. The
bolts 3a-3d on the rotating device thus bind the rock drill modules together.
Bolts 3e and 3f screwed to the mounting frame and, correspondingly, bolts 3g

and 3h in turn secure the rotating and percussion devices in place even when
bolts 3a-3d are unscrewn. According to the inventive idea, the rotating device
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comprises a return conduit 13 which carries the shank lubricant towards the
rear end of the rotating device and further delivers the lubricant directly to
each coupling bolt 3a-3d, as illustrated in Figures 1 and 2 with a line of dots
and dashes. Coupling bolts 3a-3d may comprise a conduit 14 in which the oil
mist is carried to the axial support 8. The shank lubricant thus pressurizes the
space formed in the axial support between a coupling bolt and its hole, thereby
preventing water and other impurities from flowing under the nut or through the
joint surface into the bolt holes to penetrate into the rock drill. Naturally the oil
mist can also be led to the axial support using only one coupling bolt for further
delivery to each coupling bolt hole in conduits formed to the axial support. It is
to be noted that sufficient pressurization of the coupling bolts is achieved when
the pressure of the lubricant is higher than the pressure prevailing outside the
rock drill. The free end of a coupling bolt may be provided with a seal, such as
an O-ring, to prevent impurities from entering the rock drill through the bolt
hole. The space around the coupling bolt may be pressurized up to the seal. If,
for any reason, the seal is damaged, or no seals are used at all, the lubricant
flows outward through the coupling bolt space, which also prevents the access
of impurities. Further, the conduits of lower coupling bolts may be connected
to conduits 9a and 9b formed to the axial support through which the oil mist is
further supplied to the slide surface between the rock drill and the feed beam.
The magnitude of the pressurization is influenced not only by the magnitude of
the pressure of the oil mist coming from the shank but also by the flow
resistance in the conduits leading to the slide surfaces. The rock drill may also
comprise a valve, or the like, to allow the amount of oil mist to be supplied to
the guides to be adjusted, when necessary. When the oil mist flow is throttled,
the pressure acting on the pressurized surfaces increases. The slide block 5
may be provided with an opening through which the oil mist is supplied
between the slide pieces 22 and 23 at the end of the slide block. Alternatively,
the oll mist is supplied directly to the slide surface between the feed beam
guide and the slide pieces in conduits 24 formed to the slide blocks.

[0012] Figure 3 shows the mounting frame used in the rock drilling
machine when seen from the percussion device module. The axial support 8
may comprise through-drillings 3a’-3d’ and threaded blind holes 39’ and 3h’ for
the coupling bolts. According to the inventive idea, drillings 3¢’ and 3d’ are
connected to the conduits 9a and 9b leading to the slide blocks, the oil mist
being carried in the conduits to the bearing surfaces of the feed equipment.
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[0013] Figure 4 shows another rock drilling machine construction in
which the mounting frame consist of a substantially U-shaped bar 15 provided
with a rotating device jacket arranged to its closed end. Further, the rear end
of the jacket of the rotating device 1 is provided with a joint surface 10 for
mounting the percussion device 2. The percussion device may be mounted to
the joint surface 10 by means of coupling bolts 3a-3d and 3g and 3h. The
Figure shows return conduits 13a and 13b drawn with a line of dots and
dashes, the conduits being used for supplying the oil mist discharged from the
shank to the upper coupling bolts 3a and 3b and further to the joint surface 10
in conduits 14 formed to the bolts. The joint surface 10 may be provided with
vertical grooves 25 and 27 on which the lubricant is supplied from the spaces
around the upper coupling boits to the holes of the lower coupling bolts. The
conduit 14 of the coupling bolts is further used to supply the lubricant to a
mounting flange 11 of the percussion device module, whereby also the bolt
holes formed to the mounting flanges are pressurized. In addition, the lubricant
Is supplied to the bearing surfaces in conduits 16 connected to the lowest bolt
holes of the mounting flange.

[0014] Figure 5 shows a joint surface comprising the conduits
needed for carrying the lubricant coming from the shank. In this case the
return conduit 13 is directly connected from the front part of the rock drill to the
Jjoint surface 10 of the first block, the lubricant being led from there further on a
groove 25 formed on the frontal surface to the upper and lower side bolts on
the right-hand side of the drilling machine. The coupling bolts may be provided
with conduits connected to the grooves which allows the lubricant to pass
along the upper bolt 3b towards the front part of the drilling machine. At the
front end of the first block, at a distance from the joint surface, there is
provided a transverse drilling 26 connecting the holes 3a’ and 3b’ of the upper
coupling bolts such that the lubricant is allowed to pass in the conduit provided
In the coupling bolt 3a to the joint surface 10. Also on the left-hand side of the
frontal surface, there is provided a vertical groove 27 on which the lubricant is
allowed to pass on the frontal surface into the lower hole of coupling bolt 3d’.
The coupling bolts employed in this construction are shown in Figure 9, the
coupling bolts allowing the lubricant to pass further from the joint surface in
coupling bolt conduits 14a, 14 and 14b to the axial support of the mounting
frame. The axial support comprises conduits suitable for supplying the
lubricant inside the axial support to the slide blocks. The amount of lubricant to
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be supplied to the bearing surfaces can be influenced by the dimensioning of
the flow conduits. This allows also variations caused in the amount of lubricant
by the flow resistance in the conduits to be taken into account on the different
sides. Further, the conduits can be provided with a throttle to regulate the
lubrication.

[0015] Figure 6 shows a block the joint surface 10 of which is
provided with a transverse groove 28 on which the lubricant is supplied from
the upper bolt hole 3b’ on the right-hand side to the upper bolt hole 3a’ on the
left-hand side. A groove 29, for example, shown with a dashed line is also
possible. Grooves are relatively simple to make on the joint surface. In
addition, a difference from drillings is that no plugging of ends is needed.
Another advantage of grooves made to the frontal surface is that grooves
pressurized with the lubricant serve at the same time in a way as sealing
members and prevent the entry of impurities from the joint surface between
the blocks, should the seal between the blocks be damaged.

[0016] Figure 7 shows an application similar to that of Figure 4
where the oil coming from the shank is led in two separate return conduits 13a
and 13b on both sides of the drilling machine to holes 3a’ and 3b’ of the upper
coupling bolts. Here, too, the joint surface 10 is provided with vertical grooves
25 and 27 between the upper and lower coupling bolt holes, but a transverse
conduit or groove between the right-hand side and left-hand side bolt holes is
not necessarily needed.

[0017] Figure 8 shows a coupling bolt comprising a longitudinal
conduit 14. The conduit extends approximately to the middle of the bolt and is
provided with a transverse conduit 14a leading to the outer surface.

[0018] Figure 9 shows another coupling bolt comprising two
transverse conduits 14a and 14b. The use of this type of bolt is described in
connection with Figure 4, for example.

[0019] The invention can also be applied in conventional
constructions such as the one shown in Figure 10 where long binding bolts 30,
31 join the different rock drill blocks to provide an entity, the rock drill being
arranged to a carriage 32. Also in this case the oil mist used for lubricating the
shank can be led in suitable conduits into the holes of the binding bolts to
pressurize the holes. The entire length of the space occupied by the long
binding bolt does not have to be pressurized, but seals 33 may be used to
define the portion needed (the upper binding bolt), however, preferably such
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that at least a bolt hole portion extending beyond the joint surface 34 between
the blocks is pressurized. When necessary, only the other side (the lower
binding bolt) can be sealed, or sealing is not used at all, in which case the
lubricant flows outward from the binding bolt space. Also in the last-mentioned
cases, impurities are prevented from penetrating into the drilling machine
through block seams or under the nut. Furthermore, in a construction
employing a carriage to make the rock drill movable with respect to the feed
equipment, the lubricant coming from the shank can be supplied in a suitable
conduit to the underside of the drilling machine and then through the carriage,
in another conduit connected to the previous one, to the bearing surfaces
between the feed beam and the carriage.

[0020] The drawings and the related specification are only meant to
illustrate the inventive idea. The details of the invention may vary within the
claims. Consequently, the arrangement of the invention can be applied
irrespective of the method of mounting the feed equipment on bearings and

the lubricant used. In addition to oil mist, the lubricant may be liquid oil, for
example, suitable for the purpose.
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WHAT IS CLAIMED IS:

1. A rock driling machine, being mounted on bearings to be
movable with respect to feed equipment,

the drilling machine comprising: |

at least two blocks joined together with coupling bolts,

a rotating device,

a percussion device,

a shank,

at least one feed conduit for delivering pressurized lubricant to the
shank, |

at least one return conduit for delivering the lubricant used for
lJubricating the shank from the shank into at least some of the holes of the
coupling bolts, whereby at least some of the spaces surrounding the coupling
bolts are pressurized, and

at least one conduit for supplying the lubricant further to lubricate a
bearing surface between the rock drill and the feed equipment.

2. A rock drilling machine according to claim 1, wherein

the lubricant is supplied in the return conduit directly to the joint
surface between the blocks, and

the joint surface is provided with one or more grooves for supplying
the lubricant on the joint surface from the return conduit to the coupling bolt
holes.

3, A rock drilling machine according to claim 1, wherein the coupling
bolt comprises a longitudinal conduit and at least one transverse conduit for
supplying the lubricant in the longitudinal direction of the coupling bolt.

4. A rock drilling machine according to claim 1, wherein

the rock drilling machine comprises a mounting frame provided with
an axial support transverse to the feed equipment for fastening of modules,
and

the mounting frame is provided with slide blocks comprising slide
pieces for mounting the rock drill on bearings with respect to the feed
equipment.

5. A rock drilling machine according to claim 4, wherein

a module comprising the shank is fastened with one or more
coupling bolts to the axial support,
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the return conduit is connected at least to some of the coupling
bolts, the coupling bolts being provided with a longitudinal groove for supplying
lubricant from said module to the axial support, and

the axial support is provided with a conduit connected to the
coupling bolt conduit for supplying the lubricant further to the bearing surface
between the rock drill and the feed equipment.

6. A rock drilling machine according to claim 1, wherein

the rock drill is mounted to the feed equipment using slide pieces as
bearings, and

the lubricant is supplied between the slide pieces.

7. A rock drilling machine according to claim 1, wherein

the rock drill is mounted to the feed equipment using a slide block
as a bearing, the slide block being provided with slide pieces, and

the slide block is provided with a longitudinal conduit for supplying
lubricant to the bearing surface between the slide piece and the feed
equipment.

8. A rock drilling machine according to claim 1, wherein the lubricant
IS oil mist.
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FIG. 1
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FIG. 10
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