EP 3 147 448 A1

(19)

(12)

(43)

(21)

(22)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 3 147 448 A1

EUROPEAN PATENT APPLICATION

Date of publication:
29.03.2017 Bulletin 2017/13

Application number: 15186657.1

Date of filing: 24.09.2015

(51)

Int Cl.:

E21B 7/02 (2006.01) E21B 19/14 (2006.0)

(84)

(71)

Designated Contracting States:

AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR

Designated Extension States:

BA ME

Designated Validation States:

MA

Applicant: Sandvik Canada Inc.
Mississauga, Ontario L5N 8C2 (CA)

(72)

(74)

Inventors:
CHOMOKOVSKI, Steve
Mississauga, Ontario (CA)
LETKEMAN, Jordan
Mississauga, Ontario (CA)

Representative: Lyytinen, Veera Elise et al
Sandvik Mining and Construction Oy
Pihtisulunkatu 9

33330 Tampere (Fl)

(54)

(57)

LOADING DRILL RODS FROM CASSETTE TO DRILLING POSITION

There s provided an apparatus, a cassette (106)

for drill rods (104) and a rock drilling machine that com-
prise a loading arm (102) for loading drill rods (104) from
a cassette (106) to a drilling position in a rock drilling
machine. The loading arm (102) has two loading posi-
tions for receiving drill rods (104), said two positions com-
prising a first position for receiving drill rods (104) from
the cassette (106), and a second position for receiving
drill rods (104) from an external source.

Figure 1d
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to loading drill
rods from a cassette to a drilling position in a rock drilling
machine

BACKGROUND OF THE INVENTION

[0002] In mines and other work sites rock drilling rigs
are used for drilling bore holes on rock surfaces. Typically
the rock drilling rig comprises one or more drilling booms
which are provided with drilling units. In many cases drill
holes having a greater length than one drill rod need to
be drilled. Then two or more drill rods need to be con-
nected to each other in order to form an extension rod.
This is called extension rod drilling. Typically several drill
rods are stored in a rod cassette which is arranged in the
drilling unit. However, with many rods the rod cassette
becomes large and heavy, whereby it may hamper the
drilling. With not that many rods in the rod cassette, the
size of the rod cassette can be smaller, but the re-loading
the rod cassette can occur frequently which decreases
the operational efficiency of the drilling unit.

BRIEF DESCRIPTION OF THE INVENTION

[0003] An object of the present invention is to provide
an apparatus, a cassette for drill rods and a rock drilling
machine so as to alleviate some of the above disadvan-
tages. The objects of the invention are achieved by an
apparatus, a cassette and a rock drilling machine which
are characterized by what is stated in the independent
claims. The preferred embodiments of the invention are
disclosed in the dependent claims.

[0004] Some embodiments provide loading rods from
a cassette and an external source by a single loading
arm.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] In the following the invention will be described
in greater detail by means of preferred embodiments with
reference to the attached drawings, in which

Figures 1a to 1d illustrate an apparatus having a
loading arm according to an embodiment;

and

Figure 2 illustrates a rock drilling machine according
to an embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0006] Figures1ato 1dillustrate anapparatus 100 hav-
ing a loading arm 102 according to an embodiment. The
apparatus is capable of loading drill rods 104 from a cas-
sette 106 to a Drilling Position (DP) in a rock drilling ma-

10

15

20

25

30

35

40

45

50

55

chine by the loading arm. The loading arm may be a
longitudinal structure extending parallel to the cassette
and the rods in the cassette. The loading arm is capable
of receiving at least one rod and attaching to the rod for
moving the rod in and/or out of the cassette.

[0007] In the DP, rods may be connected to a tool for
drilling a hole, i.e. adrill hole, by the rock drilling machine.
The loading arm may be capable of movement that has
a direction that is transverse to a longitudinal direction of
the rods. Accordingly, the loading arm may move rods
out of the cassette to the DP such that the longitudinal
direction of the rods may be maintained for fast connec-
tion to the tool or other rods at the DP. The movement
of the loading arm is described by Figures 1a to 1d that
illustrate the loading arm in different positions. It should
be appreacited that the loading arm may be turned from
one position to another and vice versa such that rods
may be moved between various positions by the loading
arm.

[0008] Figure 1 cillustrates the loading arm in the drill-
ing position. The loading arm has two loading positions
for receiving drill rods. In each position at least one drill
rod may be received to the loading arm. The rod received
to the loading arm is attached to the loading arm, e.g. by
a clamp, such that the rod may be moved between var-
ious positions by the loading arm. One of the positions
is a position for receiving rods from the cassette. One of
the positions is a position for receiving rods from an ex-
ternal source. This position is illustrated in Figure 1 a. In
the position for receiving rods from the cassette, the rods
may be received on at a time through a cassette gate
108. Accordingly, this position may be referred to as a
Gate Position (GP). In the position for receiving rods from
the external source, the rods may be received outside
the cassette. This position is illustrated in Figure 1d. This
position may be referred to as an Auxiliary (AUX) Position
(P), AP. In both the AP and GP the rods may be received
one by one. Since the loading arm has two positions for
loading rods, the single loading arm is sufficient for load-
ing rods to the drilling position. In case the cassette is
empty for rods, the loading arm can be used to re-load
the cassette from outside the cassette. In loading the
cassette, rods may be fed to the cassette at the GP by
moving rods from the AP to the GP.

[0009] In an embodiment a loading arm 102 may be
arranged pivotably on the cassette 106, whereby the
loading arm can be pivotally turned between the two load-
ing positions, GP and AP, and the DP. Consequently a
rod attached to the loading arm may be moved between
the GP, AP and DP.

[0010] In an embodiment, a loading arm 102 may be
arranged pivotably on the cassette 106 and the loading
arm can be turned at least 90 degrees, preferably 100 to
180 degrees, even more preferably over 180 degrees,
for example 270 degrees, between the two loading po-
sitions. The loading arm may be turned from one position
to another and vice versa. This provides freedom to in-
stalling cassettes to rock drilling machines. The greater
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the angle between the AP and the GP is, the more free-
dom is provided to the position of the GP and the position
of the cassette with respect to the AP. Accordingly, the
cassette may be installed into a rock drilling machine to
a position, where the distance between the AP and the
GP. In such a case a large angle between the AP and
the GP may provide that the AP is easily reachable for
feeding a rod to the loading arm at the AP.

[0011] In an embodiment a loading arm 102 may be
arranged pivotably on the cassette 106 and the loading
arm may be capable of being turned from the GP to the
AP past the drilling position without stopping at the drilling
position. Accordingly, the loading arm may be moved
from the GP past the drilling position to the AP. Between
the drilling position the loading arm may be turned past
an intermediate position illustrated in Figure 1c, before
the loading may arrive to the AP illustrated in Figure 1d.
[0012] In an embodiment at least one rotating device
110, 112 may be operatively connected to a loading arm
102. A lever arm 114 may be operatively connected to a
mounting point 116 in the loading arm. In this way the
loading arm may be rotated around its longitudinal axis
illustrated by dashed lines in Figures 1a, 1b, 1c and 1d.
The rotating device may be capable of exerting a force
that may be transferred to a movement of the loading
arm by turning.

[0013] In an embodiment, the loading arm 102 may be
rotated by the lever arm. The rotating device 112 may be
connected to the loading arm via the lever arm 114. In
this way the lever arm may be driven by the rotating de-
vice such that the loading arm may be turned. This allows
positioning the rotating device and the loading arm at a
distance of at least the length of the lever arm from each
other.

[0014] In an embodiment, the loading arm 102 may be
rotated directly by the rotating device 110. In this way the
loading arm may be rotated by the rotating device and
the lever arm 114 may act as a support and/or guide
means for the loading arm. Accordingly, rotation of the
rotating device may be communicated to the loading arm
directly from the rotating device. In one example of the
connection between the rotating device and the loading
arm, the rotating device may have an axis that may be
connected to the axis of the loading arm such that rotation
of the axis of the rotating device causes rotation of the
loading arm. The axes may be connected by connecting
the ends of the axes.

[0015] It should be appreciated that the loading arm
102 may be driven by more than one rotating device 110,
112. One of the rotating devices may be directly connect-
ed to the loading arm and another rotating device may
be connected to the end of the lever arm 114 remote from
the mounting point 116. In this way the loading arm may
be driven by two rotating devices, one of which is con-
nected to the loading arm vie the lever arm and one of
which is connected directly to the loading arm.

[0016] The lever arm 114 and the rotating device 110
directly connected to the loading arm 102 may be capable
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of rotating the loading arm simultaneously or separately.
When the loading arm is simultaneously rotated by the
rotating device and the lever arm, both the lever arm and
the rotating device communicate forces to the loading
arm at the same time such that the loading arm is caused
to rotate. When the loading arm is rotated by the rotating
device and the lever arm separately, the lever arm and
the rotating device exert forces to the loading arm at sep-
arate times such that the loading arm is caused to rotate.
In this way the work of rotating loading arm can be shared
to separate phases in the rotation of the loading device
which allows controlling the rotation of the loading arm
in each phase by only one of the lever arm and the rotating
device.

[0017] In an embodiment a rotating device 110 oper-
atively connected to the loading arm may be an electric
device. The electric device may transform electricity into
movement of the loading arm 102. The electric device
may be directly connected to the loading arm for driving
the loading arm such that the loading arm may be turned.
In one example, the electric device may be an electric
motor.

[0018] In an embodiment a rotating device 112 oper-
atively connected to the loading arm 102 may be a hy-
draulic device. The hydraulic device may transform
changes of hydraulic pressure into movement of the load-
ing arm. The loading arm may comprise a hydraulic cyl-
inder that may be driven by the hydraulic device. The
hydraulic device may be connected to the loading arm
by the lever arm for driving the loading arm such that the
loading arm may be turned. In one example, the hydraulic
device may be a hydraulic pump.

[0019] In an embodiment, a rotating device 110, 112
may be directly connected to the loading arm 102 for
driving the loading arm and a lever arm may be opera-
tively connected to a mounting point 116 in the loading
arm for rotating the loading arm around its longitudinal
axis. The loading arm may be caused to rotate less than
90 degrees or substantially 90 degrees from the GP to a
drilling position by the lever arm. After the drilling position,
the loading arm may be caused to rotate to the AP by
the rotating device directly connected to the loading arm.
In this way the movement of the loading arm may be
driven in phases, where one of the lever arm and the
rotating device directly connected to the loading arm may
drive the loading arm at a time.

[0020] It should be appreciated that the movement of
the loading arm in phases may be supported by the cas-
sette comprising mechanical stopping means. The me-
chanical stopping means may setthe lever armto operate
between the GP and the DP such that the lever arm can-
not drive the loading arm beyond the DP. In this way the
lever arm may be driven between the GP and the DP
even without sensors for determining when the loading
arm is the GP and DP. The stopping means may be pro-
vided by a mechanical structure that may prevent move-
ment of the lever arm away from the GP and to a position
beyond the DP. In an example the stopping means may
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be a screw fixed to a position in the cassette for stopping
the movement of the lever arm beyond the DP. In a further
example a hydraulic cylinder in the lever arm may have
an eye that prevents the hydraulic cylinder to operate the
lever arm beyond the DP.

[0021] Inanembodiment, aloadingarm 102 may com-
prise gripping means 118 arranged to extend in a trans-
verse direction to the longitudinal axis of the loading arm
for receiving drill rods in the two loading positions, GP
and AP. Examples of the gripping means comprise a
clamp. The clamp may be designed and dimensioned to
hold a single rod at a time.

[0022] Figure 2 illustrates a rock drilling machine 200
according to an embodiment. The rock drilling machine
may comprise an apparatus 202 described in the above
embodiments with reference to Figures 1 ato 1 d. The
apparatus may be or constitute a part of a cassette for
drill rods. The rock drilling machine may comprise a drill-
ing unit 204 capable of drilling holes at a drilling position.
A plurality of drilling rods may be interconnected and fed
to a drill hole 206 from the cassette and from the external
source.

[0023] In an example the rock drilling machine may
comprise a percussion device for generating impact puls-
es on a tool, and a rotating device for rotating the tool.
At a drilling site, one or more drill holes may be drilled
with the rock drilling machine. The drill holes may be
drilled in a vertical direction or any other direction.
[0024] It should be appreciated that the various em-
bodiments described herein may be applied also to other
drilling machines than rock drilling machines. Drilling ma-
chines according to the embodiments may be capable
of drilling rock and also other materials. Accordingly, ad-
vantages of the embodiments described above may be
obtained with various drilling machines and materials that
include but are not limited to rock.

[0025] It will be obvious to a person skilled in the art
that, as the technology advances, the inventive concept
can be implemented in various ways. The invention and
its embodiments are not limited to the examples de-
scribed above but may vary within the scope of the
claims.

Claims

1. An apparatus comprising a loading arm (102) for
loading drill rods (104) from a cassette (106) to a
drilling position in a rock drilling machine character-
ized in that the loading arm (102) has two loading
positions for receiving drill rods (104), said two po-
sitions comprising a first position for receiving drill
rods (104) from the cassette (106), and a second
position for receiving drill rods (104) from an external
source.

2. An apparatus according to claim 1, characterized
in that the loading arm (102) is arranged pivotably
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10.

1.

12.

onthe cassette (106), whereby the loading arm (102)
can be turned pivotally between the two loading po-
sitions and the drilling position.

An apparatus according to claim 2 or characterized
in that the loading arm (102) is turned at least 90
degrees, preferably 100 to 180 degrees, even more
preferably over 180 degrees, for example 270 de-
grees, between the two loading positions.

An apparatus according to claim 2 or 3, character-
ized in that the loading arm (102) is capable of turn-
ing from the first loading position to the second load-
ing position past the drilling position without stopping
at the drilling position.

An apparatus according to claim 1, 2, 3 or 4, char-
acterized in that the apparatus comprises at least
one rotatingdevice (110, 112) operatively connected
to the loading arm (102) and a lever arm (114) op-
eratively connected to a mounting point (116) in the
loading arm (102) for rotating the loading arm (102)
around its longitudinal axis.

An apparatus according to claim 5, characterized
in that the rotating device (110) is an electric device.

An apparatus according to claim 5, characterized
in thattherotating device (112) is a hydraulic device.

An apparatus according to claim 5, characterized
in that the loading arm (102) is rotated by the lever
arm (114).

An apparatus according to claim 5, characterized
in that the loading arm (102) is rotated directly by
the rotating device (110).

An apparatus according to claim 5, characterized
in that the loading arm (102) is caused to rotate less
than 90 degrees or substantially 90 degrees from
the first loading position to the drilling position by the
leverarm (114) and after the drilling position the load-
ing arm (102) is caused to be moved to the second
loading position by the rotating device (110) directly
connected to the loading arm (102) for driving the
loading arm (102).

An apparatus according to any one of claims 1 to 10
characterized in that the loading arm (102) com-
prises gripping means arranged to extend in a trans-
verse direction to the longitudinal axis of the loading
arm (102) for gripping to drill rods (104) in the two
loading positions.

A cassette (106) for drill rods (104), characterized
in that the cassette (106) comprising an apparatus
according to any one of claims 1to 11.
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13. Acassette (106) fordrillrods (104) according to claim
12, characterized in that drill rods (104) are loaded
from the external source to the cassette (106) and
to the drilling position, and drill rods (104) are un-
loaded from the cassette (106) to the drilling position 5
and/or to the external source.

14. A rock driling machine characterized in that the
rock drilling machine comprises a cassette (106) for
drillrods (104) according to any one of claims 12and 70
13.

15. A rock drilling machine according to claim 14, char-
acterized in that the rock drilling machine comprises
adrilling unit capable of drilling at the drilling position 75
by interconnected drilling rods (104) fed to a drill hole
fromthe cassette (106) and from the external source.
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