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ing the control cabin. The inner module
is arranged as one piece in the control
cabin space (35) and isolated from the
surrounding structures by means of
damping elements (21).
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CONTROL CABIN AND METHOD OF MANUFACTURING THE SAME, AND MIN-
ING VEHICLE

BACKGROUND OF THE INVENTION

[0001] The invention relates to a mining vehicle control cabin which
is formed of a control cabin space and at least one inner module. The inner
module is arranged as one piece in the control cabin space which forms a shell
for protecting an operator. The invention further relates to a method of manu-
facturing a control cabin, and to a mining vehicle equipped with such a control
cabin.

[0002] The fields of the invention are defined in closer detail in the
preambles of the independent claims.

[0003] Mining vehicles, such as loading vehicles, dumpers, rock
drilling rigs and the like, include a control cabin in which the controls of the ve-
hicle are provided and which protects a driver of the vehicle e.g. against pieces
of falling rock, dust, and noise. In addition, the control cabin protects the driver
during collisions and in the event of a roll-over. Typically, a control cabin is a
separately manufactured module which, during the assembly of the mining ve-
hicle, is fastened to a control cabin site provided on a carrier. Different vehicles
require different control cabins, which causes high costs. Therefore, modular
control cabins provided with a shell part and an inner part arranged therein
have been developed. In the known solutions, the inner part of a modular con-
trol cabin is fastened to the shell part, and the shell part is by means of damp-
ers fastened to the carrier of the vehicle. It has been noted that the known con-
trol cabins are inadequate in terms of manufacture and vibrodamping.

BRIEF DESCRIPTION OF THE INVENTION

[0004] An object of the invention is to provide a novel and improved
mining vehicle control cabin, a method of manufacturing the same and, further,
a mining vehicle equipped with such a control cabin.

[0005] A control cabin according to the invention is characterized in
that the inner module comprises damping members which enable it to be en-
gaged in place in the control cabin space with no rigid engagement with the
surrounding structures.

[0006] A method according to the invention is characterized by pro-
viding the inner module with damping members; and arranging the inner mod-
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ule in the control cabin space with no rigid engagement with the surrounding
structures.

[0007] A mining vehicle according to the invention is characterized
in that the inner module is arranged in the control cabin space and supported
in place by means of damping members with no rigid engagement with the sur-
rounding structures.

[0008] An idea of the invention is that the control cabin space con-
stitutes a shell for protecting the operator. One or more inner modules are ar-
ranged in the control cabin space as one piece and supported in place by
means of damping members such that they are not rigidly engaged with the
protective shell or a protective structure defining the control cabin space, such
as the carrier or a roll cage of the vehicle, nor with other surfaces or structures
surrounding the control cabin space.

[0009] An advantage of the invention is that the relatively light-
weight and small inner module can be isolated effectively from the vibration of
the carrier by means of the damping members. Further, it is relatively easy and
quick to replace the mere inner part e.g. in situations where the working envi-
ronment of the operator is to be changed later or when the properties of the
vehicle are changed and new control equipment is needed. The control cabin
may thus be updated by replacing the inner module only. It is not usually nec-
essary to update the control cabin space, i.e. the shell protecting the operator.

[0010] An idea of an embodiment is that the inner module has stan-
dard dimensions irrespective of the vehicle. The dimensioning of the control
cabin space, in turn, is carried out vehicle-specifically, taking the space re-
served for the control cabin site into account. This enables the control cabin
space to be designed taking aspects associated with the use, service and ap-
pearance of each vehicle into account. In addition, the structure of the roll cage
or a corresponding safety structure may be designed taking into account the
layout of the carrier, the components and devices provided on the carrier as
well as the support points to which the roll cage may be fastened in a reliable
manner. The inner module, in turn, may be of a standard component type so
that it is also suitable for use in vehicles different from one another. It is for in-
stance possible to manufacture an inner module which may be installed in a
rock drilling rig, loading vehicle, transport vehicle or in any other mining vehi-
cle. The physical structure of the inner module may thus be constant, and it will
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suffice that the controls are adjusted or programmed as required by each vehi-
cle.

[0011] An idea of an embodiment is that the control cabin comprises
at least two inner modules. It is possible to arrange at least one first inner
module and one or more second inner modules inside the large control cabin
space. The first inner module comprises at least a frame, an operator support,
such as a seat, and at least one set of controls. The second inner module may
comprise a frame, another set of controls, and a display device. In some
cases, it may be easier to install more than one inner module than only one
large module.

[0012] An idea of an embodiment is that the inner module is en-
gaged directly with the carrier of the vehicle by means of the damping mem-
bers. In such a case, the damping members are arranged between the frame
of the inner module and the carrier.

[0013] An idea of an embodiment is that the inner module has no
physical contact whatsoever with the surfaces of the control cabin space, the
support structures or the like.

[0014] An idea of an embodiment is that the inner module is en-
gaged with the surfaces of the control cabin space, the support structures or
the like by means of the damping members.

[0015] An idea of an embodiment is that the roof of the control cabin
space may be opened and closed, enabling the inner module to be installed as
one piece into its place in the control cabin space through the open upper part
of the control cabin space and, correspondingly, to be lifted as one piece out of
the control cabin space.

[0016] An idea of an embodiment is that one side wall of the control
cabin space may be opened and closed or, alternatively, a door provided in the
control cabin space is dimensioned to be sufficiently large so as to enable the
inner module to be installed as one piece into its place in the control cabin
space through a lateral opening and, correspondingly, to be removed as one
piece out of the control cabin space by a lateral movement.

[0017] An idea of an embodiment is that the inner module com-
prises, at a predetermined position, a coupling point for all connections of the
control cabin. In such a case, the electric, pressure medium and data connec-
tions to be supplied to the control cabin are collected in one standard place in
the inner module. Similarly, the control cabin space is provided with a second
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coupling point at the same location, whereby when the inner module is ar-
ranged in the control cabin space, the coupling points settle close to one an-
other, so that they are easy to interconnect by suitable connecting leads or
corresponding connecting members. This embodiment makes the modules
easier to design and assemble. In addition, it makes an inner module simpler
to replace by a new one, if necessary, when the connections are located at a
predetermined coupling point. The coupling points may be provided with suit-
able quick coupling members, which makes the inner module even quicker to
install and replace later, if necessary.

[0018] An idea of an embodiment is that the inner module com-
prises at least one display device.

[0019] An idea of an embodiment is that the control cabin space
comprises at least one control panel.

[0020] An idea of an embodiment is that the control cabin space is
formed as an integrated part of the frame structure of the carrier of the vehicle.
On two oppsite sides, the control cabin space may be defined by side plates
which belong to the carrier and which may be dimensioned to extend higher in
the vertical direction at the control cabin than at other sections. In such a case,
the side plates constitute a safety structure to protect the operator.

[0021] An idea of an embodiment is that the control cabin comprises
a shell module inside which one or more inner modules are arranged. The
shell module is pre-assembled and it is by means of fastening members fas-
tened rigidly to the carrier of the vehicle such that the safety structure of the
shell module is capable of receiving vertical loads required of a roll cage. The
shell module thus forms a control cabin space into which the inner module is
arranged as one piece.

BRIEF DESCRIPTION OF THE FIGURES

[0022] Some embodiments of the invention are described in closer
detail in the accompanying drawings, in which

Figure 1 is a schematic side view showing a rock drilling rig,

Figure 2 is a schematic side view showing a transport vehicle,

Figure 3 is a schematic side view showing an inner module of a con-
trol cabin according to the invention,

Figure 4 is a schematic side view showing a shell module of a con-
trol cabin according to the invention,
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Figure 5 is a schematic side view showing a control cabin according
to the invention, assembled by arranging an inner module inside a shell mod-
ule,

Figure 6 schematically shows another control cabin whose shape
follows dimensions and shapes of a control cabin site provided on a carrier, as
seen in a travel direction of a vehicle,

Figure 7 is a schematic top view showing still another control cabin
comprising two inner modules in a space defined by a shell module,

Figure 8 is a schematic side view showing a principle of an active-
damped inner module,

Figure 9 is a schematic side view showing a part of a mining vehicle
wherein a control cabin space is provided directly in a frame structure of a car-
rier, and

Figure 10 is a schematic top view showing the control cabin struc-
ture according to Figure 9 in a highly simplified manner.

[0023] For the sake of clarity, the figures show some embodiments
of the invention in a simplified manner. Like reference numbers identify like
elements.

DETAILED DESCRIPTION OF THE INVENTION

[0024] Figure 1 shows a rock drilling rig 1 comprising a movable
carrier 2 with one or more booms 3 arranged therein. The boom 3 is provided
with a drilling unit 4 which comprises a feed beam 5 which supports a rock drill
machine 6 while it is moved. The carrier 2 carries a motor 7, a hydraulic pump
8, a flushing and dust collecting system 9 as well as a control cabin 10 neces-
sitated by the rock drilling rig 1. A control cabin site 11 is reserved on the car-
rier 2 for receiving the control cabin 10. The control cabin 10 consists of a con-
trol cabin space and at least one separately manufactured module, as will be
shown in greater detail later in this application. The rock drilling rig 1 is an ex-
ample of a mining vehicle referred to in the present application.

[0025] Figure 2 shows a transport vehicle 12, i.e. a dumper, which
is another example of a mining vehicle. The transport vehicle 12 also com-
prises a movable carrier 2 provided with a control cabin site 11 wherein a
modular control cabin 10 according to the invention is arranged. As can be
seen by comparing Figures 1 and 2, the appearance and dimensions of the
control cabin 10 may differ greatly. According to the idea of the invention, how-
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ever, it is possible to use even identical inner modules in mining vehicles dif-
ferent from one another. A shell module of the control cabin 10 or another
structure forming the control cabin space may be provided taking e.g. the
available space, i.e. the shape and dimensions of the control cabin site, the
protection needs of the control cabin as well as the esthetic aspects into ac-
count. Yet another mining vehicle is a loading vehicle whose movable carrier is
equipped with a loading bucket.

[0026] Figure 3 shows an inner module 13 which may be pre-
assembled in a separate stage so that it may be installed as one entity in its
place inside a shell module 14, as can be seen in Figure 5. The inner module
13 comprises a frame 15, which may be e.g. a plate-like piece to which com-
ponents belonging to the inner module may be fastened. In the embodiment
shown in the figure, the frame 15 is a bottom plate having a seat 16 supported
against the upper surface side thereof. The inner module 13 may further com-
prise a display device 17, which may be supported by suitable support mem-
bers against the frame 15 or structures of the seat 16. Instead of a seat, the
inner module may comprise another operator support. The inner module 13
may still further comprise controls 18, such as one or more pedals 18a, a
pointing device 18b, such as a joystick, trackball mouse, keypad or the like.
The pointing device 18b and various switches may be arranged in one or more
arm rests or a corresponding panel so that they are ergonomically available to
the operator. The inner module 13 may still further comprise one or more con-
trol units 19 which may comprise a computer or a corresponding control de-
vice. The inner module 13 may be provided with a coupling point 20 whose
location may be standard in all modules of the control cabin. The coupling
point 20 is equipped with coupling members by means of which the controls
18, the control unit 19, the display device of the inner module 13 as well as
possible other instruments contained in the inner unit are connectable with the
electric, pressure medium and data transfer lines of the carrier.

[0027] The inner module 13 comprises no roll cage or the like but is
a light-weight and easily installable inner part which has a considerable influ-
ence on the working environment and ergonomics of the operator as well as on
the functionality of the control cabin.

[0028] The inner module 13 is equipped with one or more damping
members 21 which enable it to be supported in place against the structures
defining the control cabin space in a shock and vibration damping manner. The
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damping member 21 may comprise a mechanical spring 21a, or it may be a
pressure medium operated spring member 21b. Further, a spring member 21¢
based on an elastic material may be used. In addition to a flexible structure,
the damping members 21 may also comprise return motion damping. The type
and number of damping members 21 may be selected as necessary. One or
more damping members may be arranged to support the inner module higher
in the vertical direction, which enables a better stability to be achieved.

[0029] The shell module 14 shown in Figure 4 comprises a roll cage
22, which may be formed of tubular beams or the like or, alternatively, the roll
cage is formed of sufficiently strong wall panels. In the present application, a
roll cage 22 generally refers to a structure which protects the operator in the
event of an accident. Typically, a roll cage has to be strong enough to with-
stand a roll-over of the vehicle, i.e. it has to be a ROPS (Roll Over Protective
Structure) protected structure. For the sake of clarity, the figures show the roll
cage 22 in a highly simplified manner. The shell module 14 also forms the visi-
ble outer and inner surfaces of the control cabin 10. Thus, the shell module 14
may be provided with a window 23, a roof 24, side panels 25, and at least one
door 26, which can be seen in Figure 2. Some of the side panels 25 may be
windows 27. The roof 24 may be fastened detachably or it may be hinged by
its one edge so that it may be opened in a manner shown in Figure 5 to enable
the inner module 13 to be installed. Alternatively, a side panel forming one side
of the shell module 14 may be arranged easily detachably, or it may be hinged
so that it may be opened easily, in which case the inner module 13 may be
installed inside the shell module 14 in a lateral direction. An openable side
panel is illustrated in dashed line 28 in Figure 4.

[0030] The shell module 14 may comprise fastening flanges 29, fas-
tening loops or corresponding fastening members by means of which it may be
reliably fastened to the control cabin site 11, which may also be equipped with
corresponding fastening members 30, provided on the carrier 2. The fastening
members 29, 30 may be interconnected by a bolt joint, a fastening pin or some
suitable quick-fastening device. Alternatively, the shell module 14 is fastened
to the carrier 2 by welding. The shell module 14 is fastened to the carrier 2 by
using a strong physical joint.

[0031] The shell module 14 may be equipped with one or more con-
trol panels 31, which may include switches, control devices 32, gauges, and a
display device 33. The control panel 31 may be provided with vehicle-specific
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equipment and controls while the inner module 13 comprises standard controls
and control devices. Further, the shell module 14 may have a coupling point 34
in @ manner similar to that in connection with the inner module 13.

[0032] Figure 5 illustrates installation of the inner module 13 into a
space 35 defined by the shell module 14. The roof 24 may be opened with re-
spect to hinging or it may be detached completely for the duration of the instal-
lation of the inner module 13. In this case, installation direction A is vertical.
The damping members 21 of the inner module 13 may be supported directly
against the control cabin site on the carrier 2 since the shell module 14 has no
floor at the inner module 13. After the inner module 13 has been supported in
place, the couplings of electric, data and pressure medium lines may be car-
ried out at the coupling points 20, 34.

[0033] Figure 6 shows another control cabin 10 whose shell module
14 differs from the embodiment shown in Figures 4 and 5. In Figure 6, the
shape of the shell module 14 is influenced by the shapes of components 36
surrounding the control cabin site 11. In the embodiment of Figure 6, the shell
module 14 comprises a floor 37, in which case the inner module 13 is sup-
ported against the floor 37 by means of the damping members 21. In this em-
bodiment, installation direction A is horizontal. The door in the shell module 14
may be dimensioned such that the inner module 13 may be arranged through
the door into the control cabin space 35 defined by the shell module 14. Alter-
natively, a side panel 25a may be opened for installation.

[0034] Figure 7 is a top view showing a control cabin 10 wherein
two inner modules 13a, 13b have been arranged in the control cabin space 35
defined by the shell module 14. At least a first inner module 13a comprises a
seat and controls, as shown in the previous figures. A second inner module
13b may also comprise a seat and necessary controls or, alternatively, the
second inner module may only comprise additional controls, an additional con-
trol panel, and an additional display. In the embodiment shown in the figure,
the shell element 14 is formed of side panels 25 and a roof that are strong
enough to provide a sufficient roll cage 22 against accidents.

[0035] Figure 8 shows an inner module 13 equipped with an active
damping system. The system comprises one or more sensors 40 for identifying
movements of the inner module 13 and/or the carrier 2 of the vehicle. The sen-
sor 40 may be e.g. an acceleration sensor which very quickly detects if the ve-
hicle is driven e.g. onto an inclined surface, into a pit or to another point caus-
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ing inclination or vibration. A control unit 41 included in the damping system is
provided with a control strategy according to which it controls one or more ac-
tive damping elements 42 to generate a necessary counter-movement in order
to damp the inclination or vibration detected by the sensor 40. The active
damping element 42 may be e.g. a pressure medium cylinder. As can be seen
in the figure, at least one damping element may be supported against the
structure of the inner module higher in the vertical direction, which enables
stability to be achieved more easily.

[0036] Figures 9 and 10 show a control cabin which is different from
the previous constructions and which comprises no separate shell module but
the control cabin space 35 is formed directly in the structure of the carrier 2.
The frame structure of the carrier 2 may comprise two mutually space-apart
side plates 43a, 43b between which the control cabin space 35 is provided. If
the carrier 2 is particularly narrow, it is possible to arrange the side plates 43a,
43b more widely spaced apart at the control cabin than at other sections. Fur-
ther, the side plates 43a, 43b may be dimensioned to extend a greater dis-
tance upwards in the vertical direction at the control cabin, in which case the
side plates 43a, 43b constitute the necessary roll cage. The control cabin
space 35 may also be defined by transverse walls 44 or corresponding support
structures between the side plates 43a, 43b. Further, the shell of the control
cabin space 35 may comprise an openable and closable roof 24 through which
the inner module 13 may be arranged in the control cabin space 35. The shell
of the control cabin space 35 may further comprise the necessary other shell
panels, a window 23, and a door 26. The control cabin space 35 may be pro-
vided with a fixed control panel 31 which may be equipped with the basic
gauges and controls of the vehicle. The devices, gauges, displays, controls
and other equipment which are possibly to be updated later and which influ-
ence the working environment of the operator may be arranged in the replace-
able inner module 13.

[0037] In some cases, the features disclosed in the present applica-
tion may be used as such, irrespective of other features. On the other hand,
when necessary, the features set forth in the present application may be com-
bined so as to provide different combinations.

[0038] The drawings and the related description are only intended
to illustrate the idea of the invention. The details of the invention may vary
within the scope of the claims.
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CLAIMS

1. A mining vehicle control cabin, comprising

a control cabin space (35) defined by surfaces arranged to form a
protective shell surrounding an operator; and

at least one inner module (13), which is arranged in the control
cabin space (35), and which comprises damping members (21) by means of
which it is engaged in place in the control cabin space (35) with no rigid en-
gagement with the surrounding structures,

characterized inthat

the inner module (13) is one pre-assembled piece,

the inner module (13) is arranged as one piece in the control cabin
space (35),

the inner module (13) comprises a first coupling point (20) and the
control cabin space (35) comprises a second coupling point (34) for all electric
and pressure medium connections of the control cabin (10),

the first coupling point (20) and the second coupling point (34) are
arranged close to one another.

2. A control cabin as claimed inclam 1, characterized in that

the control cabin space (35) is an integral part of the structure of a
carrier (2) of the vehicle.

3. A control cabin as claimed inclaim 2, characterized in that

the control cabin space (35) is defined on at least two sides by side
plates (43a, 43b) included in a frame structure of the carrier (2) of the vehicle,
the side plates (43a, 43b) also forming a roll cage of the control cabin (10).

4. A control cabin as claimed inclaim1,characterized in that

the control cabin (10) comprises a shell module (14) which is pre-
assembled and separate from the carrier (2) of the vehicle,

the shell module (14) encases the control cabin space (35), and

the shell module (14) comprises fastening members (29) for fasten-
ing it rigidly to the carrier (2) of the vehicle.

5. A control cabin as claimed inclaim4,characterized in that

the shell module (14) comprises at least a roll cage (22), side panels
(25), a door (26), a window (23), and a roof (24).

6. A control cabin as claimed in any one of the preceding claims,
characterized inthat
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the inner module (13) comprises at least one frame part (15), an
operator support (16), and at least one set of controls (18).

7. A control cabin as claimed in any one of the preceding claims,
characterized inthat

the inner module (13) has standard dimensions irrespective of vehi-
cle, and

the dimensions of the control cabin space (35) mainly depend on
the vehicle.

8. A control cabin as claimed in any one of the preceding claims,
characterized inthat

the control cabin space (35) is provided with at least two inner
modules (13a, 13b).

9. A control cabin as claimed in any one of the preceding claims,
characterized inthat

the inner module (13) is engaged directly with the carrier (2) of the
vehicle by means of the damping members (21).

10. A control cabin as claimed in any one of preceding claims 4 to 9,
characterized inthat

the inner module (13) is engaged with the shell module (14) by
means of the damping means (21).

11. A control cabin as claimed in any one of the preceding claims,
characterized inthat

at least one shell part of the control cabin space (35) is openable
and closable, whereby the inner module (13) is installable as one piece in its
place in the control cabin space (35) and, correspondingly, removable as one
piece out of the control cabin space (35).

12. A control cabin as claimed in any one of the preceding claims,
characterized inthat

the control cabin space (35) comprises at least one control panel
(31).

13. A control cabin as claimed in any one of the preceding claims,
characterized inthat

the inner module (13) is provided with an active damping system
comprising: at least one sensor (40) for identifying movements of the inner
module (13) or the carrier (2) of the vehicle, a damping system control unit
(41), and at least one active damping element (42), and
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the damping system control unit (41) is arranged to control the at
least one damping element (42) and damp the movements of the inner module
(13) actively on the basis of information received from the sensor (40).

14. A method of manufacturing a mining vehicle control cabin, the
method comprising

forming at least one inner module (13),

forming a control cabin space (35) which comprises a protective
shell constituting the outer surfaces of the control cabin (10),

providing the inner module (13) with damping members (21), and

supporting the inner module (13) by means of the damping mem-
bers (21) to the control cabin space (35) with no rigid engagement with the sur-
rounding structures,

characterized by

pre-assembling the inner module (13) separately relative to the con-
trol cabin space (35),

arranging the inner module (13) as one piece in the control cabin
space (35) from one installation direction (A),

providing the inner module (13) with a first coupling point (20) and
the control cabin space (35) with a second coupling point (34) for all electric
and pressure medium connections of the control cabin (10),

arranging the first coupling point (20) and the second coupling point
(34) close to one another, and

connecting the first coupling point (20) and the second coupling
point (34) to another.

15. A method as claimed in claim 14, characterized by

forming the control cabin (10) of at least two pre-assembled mod-
ules, namely a shell module (14) and the inner module (13),

forming the control cabin space (35) on the basis of available space
and shape of a control cabin site (11) provided on a carrier (2),

equipping the shell module (14) with at least a roll cage (22) and an
outer shell constituting the outer surfaces of the control cabin (10),

equipping the shell module (14) further with fastening members (29)
and fastening the shell module (14) rigidly to the carrier (2) of the vehicle, and

equipping at least one inner module (13) with at least one frame part
(15), operator support (16) and at least one set of controls (18).

16. A method as claimed in claim 14, characterized by
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forming the control cabin space (35) in the fixed frame structure of
the carrier (2) of the vehicle.
17. A mining vehicle comprising
a movable carrier (2),
5 at least one mining device (4),
a control cabin (10) arranged on the carrier (2) in a control cabin site
(11) assigned to the control cabin (10), and wherein
the control cabin (10) comprises at least one inner module (13) and
a control cabin space (35), and
10 the inner module (13) is supported in place in the control cabin
space (35) by means of damping members (21) with no rigid engagement with
the surrounding structures,
characterized inthat
the inner module (13) is a pre-assembled piece which is arranged
15 as one piece in the control cabin space
the inner module (13) comprises a first coupling point (20) and the
control cabin space (35) comprises a second coupling point (34) for all electric
and pressure medium connections of the control cabin (10),
the first coupling point (20) and the second coupling point (34) are
20 arranged close to one another.
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