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The invention relates to an arrangement for mounting an energy
device to a frame of a mobile reach machine. The arrangement
comprises an energy module (10) provided with one or more energy
devices (7) and a sub frame (26). The energy module is mountable in
one piece to a mounting place (31, 32) formed on a side surface of a
main frame (3) of the reach machine (1). The fastening of the energy
module comprises two fastening systems, namely an initial fastening
system and a locking fastening system. The invention relates also to
an energy module, a reach machine and a method of mounting an
energy device to a mobile reach machine.

Keksintd liittyy jarjestelyyn energialaitteen asentamiseksi liikuteltavan
kurottajan runkoon. Jarjestely kasittdd energiamoduulin (10)
varustettuna yhdella tai useammalla energialaitteella (7) ja
apurungolla (26). Energiamoduuli on asennettavissa yhtena
kappaleena asennuspaikkaan (31, 32), joka on muodostettu
kurottajan (1) pdarungon (3) sivupintaan. Energiamoduulin kiinnitys
kasittda kaksi kiinnitysjariestelmaa, nimittéin alkukiinnitysjarjestelmén
ja lukituskiinnitysjarjestelman. Keksintd liittyy myds energiamoduuliin,
kurottajaan sekd menetelmaan energialaitteen kiinnittamiseksi
liikuteltavaan kurottajaan.
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Arrangement for mounting energy device of mobile reach ma-
chine

Background of the invention

The invention relates to an arrangement for mounting at least one
energy device to a frame of a mobile reach machine.

The invention further relates to an energy module of a mobile reach
machine, a movable reach machine and a method of mounting at least one
energy device to the frame of a mobile reach machine.

The field of the invention is defined more specifically in the pream-
bles of the independent claims.

Reach machines are mobile material handling vehicles, which are
typically used in freight terminals and in different loading and unloading sites.
The reach machines are capable of lifting and transporting loads such as con-
tainers, trailers and sheet metal coils, for example. Depending on the load
handling tools and means, the reach machine may also be suitable for han-
dling bulk material such as logs. The reach machine comprises a carrier and a
boom hinged to the carrier. The boom is arranged above the carrier and is in
longitudinal direction of the reach machine. The carrier comprises a longitudi-
nal main frame and is typically provided with a fixed front axle with wheels and
a steerable wheel setting at a rear part of the frame. The carrier is further pro-
vided with one or more energy devices mounted on the main frame. The
known solutions relating to the energy devices and their mounting have shown
to contain some disadvantages. Document US 2003094325 A1 discloses an
arrangement for mounting at least one energy device to a main frame of a mo-
bile reach machine. Document US 2009236478 A1 discloses an arrangement
for mounting at least one device to a frame of a truck. Document EP 2554420
A1 discloses an electric drive module for a vehicle. Document WO
2009016976 A1 discloses a battery box structure of a hybrid electric automo-
bile. Document GB 2443272 A discloses a hybrid vehicle with detachable
charging module. Document EP 1712115 A1 discloses a lifting vehicle with a
support frame with a closed section. Document US 2009121510 A1 discloses
a frame structure for vertically mounting an integrated package. Document DE
102009036306 A1 discloses a load handling vehicle.
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Brief description of the invention

An object of the invention is to provide a novel and improved ar-
rangement and method for mounting one or more energy devices to a frame of
a mobile reach machine. A further object is to provide a novel and improved
energy module and a mobile reach machine comprising the same.

The arrangement according to the invention is characterized by the
features of claim 1.

The energy module according to the invention is characterized by
the features of claim 6.

The mobile reach machine according to the invention is character-
ized by the features of claim 7.

The method according to the invention is characterized by the fea-
tures of claim 9.

An idea of the disclosed solution is that an energy module compris-
ing one or more energy devices and a sub frame is formed, and one or more
such modules are mountable to one or more lateral mounting places on side
surfaces of a frame of a mobile reach machine. The mounting of the energy
module comprises two fastening phases, wherein the energy module is at first
arranged to be hung by means of a first fastening system and the fastening is
completed by means of a second fastening system.

An advantage of the disclosed solution is that the mounting and
dismounting of the energy modules is facilitated and quicken. The two phase
fastening of the energy module allows the module to be at first lifted on place
and allowed to be initially supported by means of the first fastening system
comprising hang mounting means. The actual or final fastening to the main
frame is executed by means of the second fastening system. Since the energy
module is supported by the hang mounting means there is no need to support
the energy module by any lifting device during the final fastening phase,
whereby more space and better visibility are offered for completing the second
fastening step.

A further advantage of the disclosed solution is the use of the one
or more modules, which may be equipped with needed devices and auxiliary
components, and preassembled into units which may connected in one piece
to the sub frame of the module. Thus, the preassembled energy module may
comprise all the needed devices and systems in one unity, which can be
mounted and dismounted easily and fast. If the energy module fails, it may be
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dismounted and substituted by a new energy module. Thanks to this, down
time of the reach machine may be short. The dismounted energy module may
be transported to a workshop for repair and service. At the work shop the re-
pair and service work may be carried out in good circumstances and by com-
petent maintenance personnel. An additional advantage of the module struc-
ture is that it offers good access to the components and devices of the module
and thereby facilitates repair and service work. Further, the use of preassem-
bled modules facilitates making updates to an energy system of the reach ma-
chine. Existing energy units may be substituted with new energy modules hav-
ing different output capacity, operating principle, dimensions or utilizing new
and improved technology.

All in all, the disclosed solution increases operating time of the
reach machines, improves thereby productivity and also provides operational
flexibility to maintenance and updating procedures of the reach machine.

According to an embodiment, the arrangement comprises a first lat-
eral mounting place on a first side of the main frame and a second lateral
mounting place on an opposing second side of the main frame. A first energy
module comprising a power generating device is arranged to the first lateral
mounting place, and a second energy module, which may comprise one or
more energy storages, is arranged to the second lateral mounting place. The
first energy module may be a so-called power pack. Thanks to this embodi-
ment, all the primary devices and components relating to energy production
and storage are arranged to energy modules, which are easily mounted and
dismounted when manufacturing the reach machine and, also later, when re-
pairing, servicing and updating the systems of the reach machine.

According to an embodiment, the reach machine is provided with
one or more energy modules only on one lateral side of the main frame. Then
the main frame may comprise one or more mounting places on one side of the
main frame. The main frame may comprise at the mounting places a frame
portion which is located asymmetrically relative to central axis of the reach ma-
chine, whereby more space is provided for the one or more energy modules.
When two or more energy modules are arranged on the same side of the main
frame, the modules may be located one after each other in the longitudinal di-
rection.
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According to an embodiment, the hang mounting means of the first
fastening system comprise matching shape-locking elements on the opposing
surfaces of the energy module and the main frame.

According to an embodiment, the hang mounting means of the first
fastening system comprise one or more hook elements and one or more loop
elements. The hook elements are mounted to the side surface of the main
frame, and the sub frame is provided with the loop elements connectable to the
hook elements. The system comprising hooks and loops is simple and easy to
manufacture.

According to an embodiment, the hang mounting means of the first
fastening system comprise one or more hook elements and one or more sup-
port surfaces. The sub frame is provided with the hook elements and the side
surface of the main frame is provided with the support surfaces such as ele-
ments protruding from the side surface, shoulders, bended edges or openings
made to the side surface.

According to an embodiment, the hang mounting means of the first
fastening system are designed to transmit only vertical forces caused by gravi-
ty of the energy module. Thereby, the purpose of the first fastening system is
to provide mounting assistance and the second fastening system serves as a
primary fastening system receiving operational forces during the use between
the energy module and the main frame.

According to an embodiment, the second fastening means are con-
figured to generate a locking force pressing the sub frame against a side sur-
face of the main frame at the mounting place. Thus, the second fastening
means generate friction forces between the fastened components. Further, the
second fastening means may also provide support against shearing forces and
torque.

According to an embodiment, the fastening of the energy module is
completed by means of screw fastening. Then, the locking means of the sec-
ond fastening system comprise one or more fastening screws. The sub frame
may comprise openings through which the fastening screws are passing. Fur-
ther, side surfaces of the main frame comprise openings provided with threads,
whereby they may receive the fastening screws and allow screw mounting be-
tween the energy module and the main frame. An advantage of the screw fas-
tening is that it is inexpensive and endures well fatigue loads.
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According to an embodiment, the fastening of the energy module is
completed by means of other second fastening means than the above dis-
closed screw fastening means. Possible other second fastening means may be
quick coupling means or fastening systems based on wedges, for example.

According to an embodiment, the sub frame of the energy module
comprises two L-shaped support elements comprising vertical portions and
horizontal portions. Sometimes the number of the support elements may be
three, four or even more. The L-shaped support elements are locating at a dis-
tance from each other and may be connected to each other by means of one
or more connecting pieces or intermediate elements. The vertical portions of
the L-shaped support elements are provided with openings at their distal end
portions. The openings serve as loop elements for the first fastening system
and are connectable to hook elements, which are located on a side surface of
the main frame. Instead of the hook elements bar or shaft like members may
be used to support the L-shaped support elements. Further, the vertical por-
tions of the L-shaped support elements may also be provided with several
screw holes allowing screw mounting to the main frame. Moreover, the hori-
zontal portions of the L-shaped support elements may comprise several up-
wardly facing energy device supports for connecting the energy device to the
sub frame. The use of the L-shaped support elements is advantageous since
no support elements are preventing access to the components and devices of
the energy module. The structure is also simple, endures loads well and is
easy to manufacture.

According to an embodiment, the energy module is an energy stor-
ing module comprising energy storing means such as pressure accumulators.
Further, the sub frame of the energy module comprises two L-shaped support
elements comprising vertical portions and horizontal portions. The vertical por-
tions of the L-shaped support elements are provided with form surfaces, which
form mounting recesses for horizontally mountable pressure medium accumu-
lators or corresponding elongated storage elements. The shape of the recess-
es may be semi-circular. Thanks to this embodiment, the components of the
module may be positioned effectively and with sufficient support.

According to an embodiment, the sub frame of the energy module
consists of a framework, which may surround the energy device and other
components of the module. The framework may be made of bars or tubes and
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may have lattice type configuration. The framework may be provided with fas-
tening means for the mounting.

According to an embodiment, the sub frame of the energy module is
provided with a bottom plate or corresponding one or more protective ele-
ments. Thereby the energy module may comprise a protective under shield at
the bottom of the sub frame. Thanks to this embodiment the energy module
may be protected against dents and dirt, for example.

According to an embodiment, the main frame of the reach machine
has mounting places for energy modules on both lateral sides of the main
frame. Further, side surfaces of the mounting places facing into opposite direc-
tions are at different transversal distances from longitudinal central axis of the
reach machine. Thanks to the asymmetrical positioning of the mounting plac-
es, energy modules having different size, and especially different lateral di-
mensions, may be arranged on opposing sides of the main frame. Typically an
energy module comprising a primary operating power generating device, such
as a combustion engine, has greater lateral dimensions compared to an ener-
gy module comprising energy storing means, such as pressure accumulators,
fuel tanks and alike. Thus, the energy module being provided with the primary
energy or power source is mounted to the mounting place having greater lat-
eral depth and the energy module comprising storage and auxiliary means is
mounted to the mounting place with minor lateral depth.

According to an embodiment, the main frame of the reach machine
comprises a longitudinal body part. At least a front part of the longitudinal body
part of the frame is located asymmetrically in relation to a longitudinal central
axis of the reach machine, whereby opposite side surfaces of the front part of
the longitudinal body part are located at different lateral distances from lateral
outer surfaces of the reach machine. A first side of the front part of the longitu-
dinal body part is provided with a first mounting place for a first energy module
and a second side of the front part of the longitudinal body part is provided with
a second mounting place for a second energy module, whereby the first ener-
gy module and the second energy module are located asymmetrically in rela-
tion to the longitudinal central axis of the reach machine.

According to an embodiment, the main frame of the reach machine
comprises a central longitudinal body part. The longitudinal body part is pro-
vided with lateral side surfaces which are provided with fastening places for
energy modules. The longitudinal body part may be located at the central axis
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of the reach machine whereby the mounting places are positioned symmetri-
cally relative to the central axis. This embodiment provides an alternative to the
above disclosed asymmetrical positioning of the mounting places and may be
used in situations wherein the energy modules arranged on opposite sides of
the main frame have substantially similar lateral dimensions, or when no extra
space is needed for any other reason.

The above-disclosed embodiments can be combined to form suita-
ble solutions provided with necessary features disclosed in this patent applica-
tion.

Brief description of the figures

Some embodiments are described in more detail in the accompany-
ing drawings, in which

Figure 1 is a schematic side view of a mobile reach machine,

Figure 2 is a schematic bottom view of a carrier of a reach machine,

Figure 3 is a schematic diagram showing some features of an ener-
gy module,

Figure 4 is a schematic view of a main frame of a reach machine
and two sub frames allowing mounting of energy modules to mounting places
on side surfaces of the main frame,

Figure 5 is a schematic view of a frame seen longitudinally towards
a rear portion of the frame,

Figure 6 is a schematic view of an energy module comprising a pri-
mary power device of the reach machine, transmission and hydraulic pumps,

Figure 7 is a schematic view of a sub frame of an energy module,

Figure 8 is a schematic top view of an alternative carrier of a reach
machine,

Figures 9a — 9c are schematic and sectional views illustrating a
mounting principle of an energy module, and

Figures 10 and 11 are schematic and sectional views illustrating
some alternative hang mounting systems.

For the sake of clarity, the figures show some embodiments of the
disclosed solution in a simplified manner. In the figures, like reference numer-
als identify like elements.
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Detailed description of some embodiments

Figure 1 shows a reach machine 1 comprising a mobile carrier 2
provided with a main frame 3, and a plurality of wheels 4a, 4b. At a front end
portion 3a of the main frame 3 may be a rigid non-steerable front axle 5 with
front wheels 4a, and at the rear end portion 3b of the main frame 3 may be a
steerable rear axle setting 6 with rear wheels 4b. The reach machine 1 may be
front axle driven, whereby driving power may be transmitted from an energy
device 7 via transmission means 8 to the front axle 5 by means of a cardan
shaft 9. Alternatively, the power transmission may be hydraulic, for example.
The energy device 7 of the reach machine 1 may comprise a combustion en-
gine. The energy device 7 and the related auxiliary devices may be configured
to form an energy module 10, as has been discussed above. The energy mod-
ule 10 may be mounted against a side surface of the main frame 3. The energy
module 10 may be covered by means of body panels or cover elements and is
thereby not visible during the operation of the machine.

The main frame 3 comprises a mounting bracket 11 at the rear end
portion 3b for mounting a boom 12 above the carrier 2. The boom 12 is in a
longitudinal direction of the reach machine 1 and may be located at the central
axis of the machine. The boom 12 may be connected to the mounting bracket
11 by means of a horizontal joint 13 comprising a hinge pin 14, or a corre-
sponding connecting element. The boom 12 may be pivoted R relative to the
joint 13 by means of one or more lifting actuators 14, which may hydraulic cyl-
inders, for example. Figure 1 illustrates by means of broken lines the boom 12
in a lifted position. A distal end portion of the boom 12 is provided with load
carrying means 15. In the solution shown in Figure 1, the boom 12 comprises
clamping means 16 for handling logs 17. Length of the boom 12 may be al-
tered L telescopically. In Figure 1 forward driving direction is indicated by an
arrow A and a reverse driving direction is indicated by an arrow B.

Figure 2 shows a carrier 2 of a reach machine seen from below. A
main frame 3 may comprise a longitudinal body part 18 and a transversal body
part 19, which is arranged at a front portion 3a of the main frame 3. Thereby,
the main frame 3 may have a shape that resembles letter T. The front axle 5
may be fastened to the transversal body part 19. At least the front part of the
longitudinal body part 18 of the main frame 3 is located asymmetrically relative
to centre line 20 of the main frame 3. The centre line 20 passes in a longitudi-
nal direction of the main frame through a middle point of the transversal body
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part 19. The front portion of the longitudinal body part 19 has centre line 21,
which is located at a transverse distance C from the centre line 20 of the main
frame 3. The front part of the longitudinal body part 19 may be a tubular piece
having a closed outer shell. The cross section of the front part of the longitudi-
nal body part 19 has lateral side surfaces 22 and 23 facing into opposite direc-
tions. Since the body part 19 is positioned asymmetrically, the lateral side sur-
faces 22 and 23 are located at different transversal directions from outlines 24
passing longitudinally through outermost lateral surfaces of the reach machine.
Then, the first side surface 22 is located at greater first lateral distance D1 from
the outline 24 compared to second lateral distance D2 of the second side sur-
face 23.

The side surfaces 22 and 23 may be provided with energy modules
10a, 10b. A first energy module 10a comprising a power generating device 25,
such as a combustion engine, electrical motor or a hybrid power pack, may be
mounted to the first side surface 22 by means of a sub frame 26a. The first
energy module 10a may also comprise a hydraulic pump, transmission means
and needed additional devices. The power generating device 25 and the hy-
draulic pump are examples of energy devices.

The second energy module 10b also comprises a sub frame 26b
and pressure accumulators 27, fuel storages 28 and other storage elements 29
and 30 may be arranged to the sub frame 26b. The listed components 27, 28,
29 and 30 are also energy devices.

Thereby, the first side surface 22 may be provided with a first
mounting place 31, and the second side surface 23 may be provided with a
second mounting place 32. The first mounting place 31 comprises a larger free
space for mounting the energy modules than the second mounting place 32.
Typically, the power generating device 25 requires more space than the ener-
gy storage devices, wherefore the power generating device may be arranged
to the first mounting place 31.

Figure 2 further shows that, thanks to the disclosed asymmetrical
positioning of the first energy module 10a, an angle 9a of a cardan shaft 9 rela-
tive to the front axle 5 may be decreased. This improves durability of the
transmission.

Figure 3 illustrates that an energy module 10 comprises a sub frame
26 and one or more energy devices 7. The sub frame 26 is provided with a first
fastening system 33 and second fastening system 34, whereby the mounting
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and fastening of the energy module 10 is executed in two successive phases.
The energy device 7 may comprise one or more energy generating devices 35
or alternatively it may comprise energy storing or transforming devices 36.

Figure 4 discloses a main frame 3, which has a longitudinal body
part 18, a transverse body part 19 and a mounting bracket 11. As can be seen,
the longitudinal body part 18 and the mounting bracket 11 may both have
structures having closed outer shells, whereby they comprise box-like struc-
tures which are beneficial regarding withstanding and transmitting loads sub-
jected to the main frame 3 during the operation of a reach machine. The
mounting bracket 11 may comprise side plates or bracket plates 37, a front
plate 38 and a rear plate 39. At an upper portion of the mounting bracket 11
there may be connecting lugs 40 facing upwards and serving as boom con-
necting means.

The mounting bracket 11 may be integrated to be part of the struc-
ture of the longitudinal body part 18. The bracket plates 37 may be connected
to inner or outer surfaces of side plates of the longitudinal body part. At a lower
portion of the mounting bracket 11 there may also be an extension part 41 for
improving transmission of loads between the mounting bracket 11 and the lon-
gitudinal portion 18. The mounting bracket 11 may be located symmetrically at
the central axis 20 of the machine. However, at least the front part of the longi-
tudinal body part 18 is located asymmetrically, whereby central axis 20 and 21
do not coincide. The rear most part of the main frame 3 may comprise support
surfaces 42 for supporting a counter weight, and further, support surfaces 43
for mounting a rear axle setting.

Figure 4 further discloses that the main frame 3 may be provided
with energy modules 10a, 10b, which may be mounted to lateral mounting
places 31, 32 on the side surfaces of the front part of the longitudinal body part
18. The energy modules 10a, 10b comprise sub frames 26a, 26b, which be
formed of two or more substantially L-shaped support elements 44. The sup-
port elements 44 are located at longitudinal distances from each other and
may be connected to each other by means of a bottom plate 45 or any other
connecting element 46 so that the sub frame can be handled as one piece
having sufficient rigidity. The L-shaped support element 44 comprises a sub-
stantially vertical part 47 and a substantially horizontal part 48. An upper part
of the vertical part 47 may be provided with one or more openings 49, which
may be part of a first fastening system of the energy module. The vertical part
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47 may also comprise several openings 50 allowing screw coupling and serv-
ing as a part of a second fastening system of the module. At the mounting
places 31 and 32 there may be support surfaces such as hook-elements 51,
which are part of the first fastening system and allow the sub frame 26a, 26b to
be supported initially by passing the hooks-elements through the openings 49.
The mounting places 31, 32 also comprise threaded openings 52 for receiving
fastening screws and thereby serving as a part of the second fastening sys-
tem.

The horizontal parts 48 of the support elements 44 may comprise
upwardly facing energy device supports 53 for connecting desired energy de-
vices to the modules.

Figure 5 shows the main frame 3 seen longitudinally towards a rear
portion of the frame. The main features of this Figure are disclosed already
above. However, it can be seen that the sub frame 26b may be provided with
support spaces or recesses 54 for receiving elongated storage elements such
as pressure accumulators 27. Figure 5 also illustrates that the centre axis 20
and 21 are at a lateral distance from each other. Then, later distances L1 to L2
from ends of the transversal body part 19 to the central axis 21 of the longitu-
dinal body part 19 are different in size.

Figure 6 discloses an energy module 10a comprising a primary
power device 55 of the reach machine, a transmission device 8 and a hydraulic
pump 56, which all may be energy devices 7. The sub frame 26a may com-
prise a shaped stand 57 for receiving the transmission device 8 or any other
energy device 7. Figure 7 discloses the sub frame 26a from another view an-
gle.

Figure 8 discloses an alternative carrier 2 of a reach machine. In
this embodiment, a main frame 3 is without asymmetrical front part whereby on
both sides of the longitudinal body part 18 are mounting places having sub-
stantially similar depth. The energy modules 10a, 10b may be mounted against
the side surfaces of the main frame 3, as it is disclosed in this patent applica-
tion.

Figures 9a — 9c illustrate a mounting principle of an energy module.
In Figure 9a a lifting phase 58 is shown, wherein the module is lifted to the
mounting place by means of an overhead bridge crane or a forklift truck, for
example. In Figure 9b an initial first fastening phase 59 is shown, wherein the
module is hang fastened by means of an opening 49 and a hook-element 51.



20155445 PrRH 29 -12- 2017

10

15

12

Thereby, gravity G of the module may be transmitted to the side surface 22 of
the main frame. Figure 9c discloses a locking phase 60, wherein the sub frame
is fastened and secured immovably against the side surface 22. Fastening
screws 61 may be utilized for generating force F for keeping the module locked
in place.

Figure 10 and 11 disclose some alternative hang mounting systems.
In Figure 10, the first fastening system is without any opening in the sub frame,
but instead, there is a bending 62 or corresponding support surface, which
may be set against a hook-element 51 or corresponding support surface.

In Figure 11 the hook element is substituted by a shaft, pin or corre-
sponding protruding element 63, which may penetrate through an opening of
the sub frame, and may then thereby provide an initial support until the second
fastening phase is executed.

The drawings and the related description are only intended to illus-
trate the idea of the invention. In its details, the invention may vary within the
scope of the claims.
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Claims

1. An arrangement for mounting at least one energy device to a
main frame of a mobile reach machine, wherein the arrangement comprises:

at least one energy module (10) comprising at least one energy de-
vice (7) and a sub frame (26), which are arranged to form a pre-assembled unit
allowing assembly and disassembly as one piece; and

at least one lateral mounting place (31, 32) formed on a side of the
main frame (3);

characterized inthat the arrangement further comprises:

two fastening systems comprising a first fastening system (33) and
a second fastening system (34);

wherein the first fastening system (33) is provided with hang mount-
ing means for transmitting vertical loads of the energy module (10) to the main
frame (3);

the hang mounting means of the first fastening system (33) com-
prises at least one hook element (51) mounted to the side surface (22, 23) of
the frame, and the sub frame (26) is provided with at least one loop element
connectable to the hook element (51); and

wherein the second fastening system (34) is provided with locking
means for securing the sub frame (26) immovably against the lateral mounting
place (31, 32) of the main frame (3).

2. The arrangement as claimed in claim 1, characterized in
that

the arrangement comprises a first lateral mounting place (31) on a
first side (22) of the main frame (3) and a second lateral mounting place (32)
on an opposing second side (23) of the main frame (3); and

a first energy module (10a) comprising a power generating device is
arranged to the first lateral mounting place (31), and a second energy module
(10b) comprising at least one energy storage is arranged to the second lateral
mounting place (32).

3. The arrangement as claimed inclaim1or2, characterized
in that
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the locking means of the second fastening system (34) comprises at
least one fastening screw (61).

4. The arrangement as claimed in any one of the preceding claims 1
to3,characterized inthat

the sub frame (26) comprises at least two L-shaped support ele-
ments (44) comprising vertical portions (47) and horizontal portions (48), and
the L-shaped support elements (44) are locating at a distance from each other;

the vertical portions (47) of the L-shaped support elements (44) are
provided with openings (49) at their distal end portions, whereby the openings
(49) serve as loop elements for the first fastening system (33);

the vertical portions (47) of the L-shaped support elements (44) are
further provided with several screw holes (50) allowing screw mounting to the
main frame (3); and

the horizontal portions (48) of the L-shaped support elements (44)
comprise several upwardly facing energy device supports (53) for connecting
the energy device (7) to the sub frame (26).

5. The arrangement as claimed in any one of the preceding claims 1
to4,characterized inthat

at the bottom of the sub frame (26) is a bottom plate (45) serving as
a protective under shield.

6. An energy module of a mobile reach machine,

the energy module (10) comprises at least one energy device (7)
and a sub frame (26), which form a pre-assembled unit;

characterized inthat

the sub frame (26) comprises two fastening systems, wherein a first
fastening system (33) comprises hang mounting means and a second fas-
tening system (34) comprises locking means; and

the hang mounting means of the sub frame (26) is provided with at
least one loop element.

7. A mobile reach machine comprising:
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a movable carrier (2) provided with a main frame (3) comprising a
longitudinal body part (18) and a protruding mounting bracket (11) at a rear
end portion (3b) of the longitudinal body part (18);

a transversal rigid front axle (5) at a front end (5a) of the main frame
(3) and being provided with at least two front wheels (4a);

a steerable transversal rear axle setting (6) at the rear end portion
(3b) of the main frame (3) and being provided with at least two rear wheels
(4b);

at least one energy device (7) for providing operating energy for the
reach machine (1);

an elongated boom (12), which is located longitudinally above the
main frame (3), and which comprises a first end mounted pivotally (R) to the
mounting bracket (11), and a distal second end is provided with load carrying
means (15);

at least one lifting actuator (14) for moving the boom (12) relative to
the pivotal mounting (13) whereby the second end of the boom (12) is allowed
to be lifted and lowered; and

the reach machine (1) comprises at least one energy module (10)
provided with the at least one energy device (7) and a sub frame (26), which
form one mountable and dismountable unit;

characterized inthat

the energy module (10) is mounted to a side surface (22, 23) of the
longitudinal body part (18) by utilizing two separate fastening systems between
the sub frame (26) and the side surface (22, 23) of the main frame (3), wherein
a first fastening system (33) comprises hang mounting means for receiving
vertical loads, and a second fastening system (34) comprises locking means
for fastening the energy module (10) immovably against the side surface (22,
23); and

the hang mounting means of the first fastening system (33) com-
prises at least one hook element (51) mounted to the side surface (22, 23) of
the frame, and the sub frame (26) is provided with at least one loop element
connectable to the hook element (51).

8. The mobile reach machine as clamed inclaim 7, character-
ized inthat
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at least a front part (3a) of the longitudinal body part (18) of the
frame (3) is located asymmetrically in relation to a longitudinal central line (20)
of the reach machine (1), whereby opposite side surfaces (22, 23) of the front
part of the longitudinal body part are located at different lateral distances (D1,
D2) from lateral outer surfaces (24) of the reach machine (1); and

a first side (22) of the front part of the longitudinal body part (18) is
provided with a first mounting place (31) for a first energy module (10a) and a
second side (23) of the front part of the longitudinal body part (18) is provided
with a second mounting place (32) for a second energy module (10b), whereby
the first energy module (10a) and the second energy module (10b) are located
asymmetrically in relation to the longitudinal central line (20) of the reach ma-
chine (1).

9. A method of mounting at least one energy device to a main frame
of a mobile reach machine, the method comprising:

pre-assembling at least one energy module (10) comprising at least
one energy device (7) and a sub frame (26);

providing the main frame (3) with at least one lateral mounting place
(31, 32) on at least one side surface (22, 23) of the main frame (3); and

mounting the energy module (10) in one piece to the lateral mount-
ing place (31, 32), whereby the energy module (10) is located outside the main
frame (3);

characterized by

lifting (58) the energy module (10) to the mounting place (31, 32)
and fastening it initially (59) to the main frame (3) by means of hang fastening
means, wherein the main frame is provided with at least one hook element (51)
and the sub frame (26) is provided with at least one loop element; and

keeping the energy module (10) vertically supported (59) by means
of the initial hang fastening means (33) until the fastening of the energy mod-
ule (10) is completed by means of a second fastening system (34) provided
with locking means, which secure the sub frame (26) of the energy module
(10) immovably against the lateral mounting place (31, 32) of the main frame

(3).
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Patenttivaatimukset

1. Jéarjestely ainakin yhden energialaitteen asentamiseksi liikutelta-
van kurottajan paarunkoon, joka jarjestely kasittaa:

ainakin yhden energiamoduulin (10) kasittden ainakin yhden ener-
gialaitteen (7) ja apurungon (26), jotka ovat jarjestetyt muodostamaan ennalta
kokoonpannun yksikén mahdollistaen asentamisen ja purkamisen yhtena kap-
paleena; ja

ainakin yhden sivuttaisen asennuspaikan (31, 32) muodostettuna
paarungon (3) sivulle;

tunnettu siita, ettd jarjestely kasittaa lisaksi:

kaksi kiinnitysjarjestelmaa kasittden ensimmaisen kiinnitysjarjestel-
man (33) ja toisen Kiinnitysjarjestelman (34);

jossa ensimmainen kiinnitysjarjestelma (33) on varustettu ripustus-
kiinnitysvalineilla energiamoduulin (10) vertikaalisten kuormien valittdmiseksi
paarungolle (3);

ensimmaisen kiinnitysjarjestelman (33) ripustuskiinnitysvalineet ka-
sittavat ainakin yhden koukkuelementin (51) kiinnitettynéd rungon sivupintaan
(22, 23), ja apurunko (26) on varustettu koukkuelementtiin (51) kytkettavissa
olevalla ainakin yhdella lenkkielementillg; ja

jossa toinen kiinnitysjarjestelméa (34) on varustettu lukitusvalineilla
varmistamaan apurunko (26) likkumattomasti vasten paarungon (3) sivuttaista
asennuspaikkaa (31, 32).

2. Patenttivaatimuksen 1 mukainen jarjestely, tunnettu siita, etta

jarjestely kasittaa sivuttaisen ensimmaisen asennuspaikan (31) paa-
rungon (3) ensimmaisella sivulla (22) ja sivuttaisen toisen asennuspaikan (32)
paarungon (3) vastakkaisella toisella sivulla (23); ja

tehoa tuottava ensimmainen energiamoduuli (10a) on sovitettu si-
vuttaiseen ensimmaiseen asennuspaikkaan (31), ja ainakin yhden energiava-
raston kasittdva toinen energiamoduuli (10b) on sovitettu sivuttaiseen toiseen
asennuspaikkaan (32).

3. Patenttivaatimuksen 1 tai 2 mukainen jarjestely, tunnettu sii-
ta, etta
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toisen Kkiinnitysjarjestelman (34) lukitusvalineet kasittavat ainakin
yhden Kiinnitysruuvin (61).

4. Jonkin edellisen patenttivaatimuksen 1 — 3 mukainen jarjestely,
tunnettu siita, etté

apurunko (26) kasittada ainakin kaksi L-muotoista tukielementtia (44),
jotka kasittavat pystyosuudet (47) ja vaakaosuudet (48), ja L-muotoiset tuki-
elementit (44) sijaitsevat etaisyyden paassa toisistaan;

L-muotoisten tukielementtien (44) pystysuuntaiset osuudet (47) ovat
varustetut aukoilla (49) niiden uloimmissa paatyosissa, jolloin aukot (49) toimi-
vat lenkkielementteind ensimmaista kiinnitysjarjestelmaa (33) varten;

L-muotoisten tukielementtien (44) pystysuuntaiset osuudet (47) ovat
liséksi varustetut useilla ruuvin rei‘illa (50) mahdollistaen ruuvikiinnityksen paa-
runkoon (3); ja

L-muotoisten tukielementtien (44) vaakasuuntaiset osuudet (48) ka-
sittavat useita yléspain osoittavia energialaitetukia (53) energialaitteen (7) kyt-
kemiseksi apurunkoon (26).

5. Jonkin edellisen patenttivaatimuksen 1 — 4 mukainen jarjestely,
tunnettu siita, etté

apurungon (26) pohjassa on pohjalevy (45), joka toimii suojaavana
pohjapanssarina.

6. Liikuteltavan kurottajan energiamoduuli,

energiamoduuli (10) kasittdd ainakin yhden energialaitteen (7) ja
apurungon (26), jotka muodostavat ennalta kokoonpannun yksikén;

tunnettu siita, ettéa

apurunko (26) kasittda kaksi kiinnitysjarjestelmaa, joista ensimmai-
nen kiinnitysjarjestelma (33) kasittaa ripustuskiinnitysvalineet ja toinen kiinni-
tysjarjestelma (34) kasittda lukitusvalineet; ja

apurungon (26) ripustuskiinnitysvalineet ovat varustetut ainakin yh-
delld lenkkielementilla.

7. Liikuteltava kurottaja, joka kasittaa:
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likuteltavan alustan (2), jossa on paarunko (3) kasittaen pitkittaisen
runko-osan (18) ja ulkonevan kiinnityskorvakkeen (11) pitkittaisen runko-osan
(18) takapaan (3b) osuudella;

paarungon (3) etupaassa olevan poikittaisen kiintean etuakselin (5),
joka on varustettu ainakin kahdella etupyéralla (4a);

paarungon (3) takapaan osuudella olevan ohjattavan poikittaisen
taka-akseliasetelman (6), joka on varustettu ainakin kahdella takapyoralla (4b);

ainakin yhden energialaitteen (7) kayttétehon muodostamiseksi ku-
rottajalle (1);

pitkdnomaisen puomin (12), joka sijaitsee pitkittéisesti pdarungon
(3) ylapuolella ja kasittdad ensimmaisen paan, joka on Kiinnitetty kdantyvasti (R)
kiinnityskorvakkeeseen (11), sekd ulomman toisen paan, joka on varustettu
kuormankantovalineilla (15);

ainakin yhden nostotoimilaitteen (14) puomin (12) liikuttamiseksi
kaantyvan kytkennan (13) suhteen, jolloin puomin (12) toinen p&a on nostetta-
vissa ja laskettavissa; ja

kurottaja (1) kasittdd ainakin yhden energiamoduulin (10), joka on
varustettu ainakin yhdelld energialaitteella (7) ja apurungolla (26), jotka muo-
dostavat yhden asennettavan ja purettavan yksikén;

tunnettu siita, etté

energiamoduuli (10) on asennettu pitkittaisen runko-osan (18) sivu-
pintaan (22, 23) hybdyntaen kahta erillistd kiinnitysjarjestelmaa apurungon (26)
ja paarungon (3) sivupinnan (22, 23) valilla, jolloin ensimmainen kiinnitysjarjes-
telméa (33) kasittaa ripustuskiinnitysvalineet vertikaalisten kuormien vastaanot-
tamiseksi, ja toinen kiinnitysjarjestelma (34) kasittda lukitusvalineet energia-
moduulin (10) kiinnittdmiseksi likkumattomasti vasten sivupintaa (22, 23); ja

ensimmaisen kiinnitysjarjestelman (33) ripustuskiinnitysvalineet ka-
sittavat ainakin yhden koukkuelementin (51) kiinnitettynéd rungon sivupintaan
(22, 23), ja apurunko (26) on varustettu koukkuelementtiin (51) kytkettavissa
olevalla ainakin yhdella lenkkielementilla.

8. Vaatimuksen 7 mukainen liikuteltava kurottaja, tunnettu siita,
etta

ainakin rungon (3) pitkittéisen runko-osan (18) etuosa (3a) sijaitsee
epasymmetrisesti suhteessa kurottajan (1) pituussuuntaiseen keskilinjaan, jol-
loin pitkittaisen runko-osan etuosan vastakkaiset sivupinnat (22, 23) sijaitsevat
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erisuuruisten sivuttaisten etaisyyksien (D1, D2) paassa kurottajan sivuttaisista
ulkopinnoista (24); ja

pitkittaisen runko-osan (18) etuosan ensimmainen sivu (22) on va-
rustettu ensimmaiselld asennuspaikalla (31) ensimmaistd energiamoduulia
(10a) varten ja pitkittaisen runko-osan (18) etuosan toinen sivu (23) on varus-
tettu toisella asennuspaikalla (32) toista energiamoduulia (10b) varten, jolloin
ensimmainen energiamoduuli (10a) ja toinen energiamoduuli (10b) sijaitsevat
epasymmetrisesti suhteessa kurottajan (1) pituussuuntaiseen keskilinjaan (20).

9. Menetelmé ainakin yhden energialaitteen asentamiseksi liikutel-
tavan kurottajan paarunkoon, joka menetelméa kasittaa:

kokoonpannaan etukateen ainakin yksi energiamoduuli, joka kasit-
taa ainakin yhden energialaitteen (7) ja apurungon (26);

varustetaan paarunko (3) ainakin yhdelld sivuttaisella asennuspai-
kalla (31, 32) paarungon (3) ainakin yhdella sivupinnalla (22, 23); ja

asennetaan energiamoduuli (10) yhten&d kappaleena sivuttaiseen
asennuspaikkaan (31, 32), jolloin energiamoduuli (10) sijaitsee paarungon (3)
ulkopuolella;

tunnettu siita, ettéa

nostetaan energiamoduuli (10) asennuspaikkaan (31, 32) ja kiinnite-
taadn se alustavasti paarunkoon (3) ripustuskiinnitysvalineiden avulla, jolloin
paarunko on varustettu ainakin yhdella koukkuelementilla (51) ja apurunko (26)
on varustettu ainakin yhdella lenkkielementillg; ja

pidetdan energiamoduuli (10) vertikaalisesti tuettuna alustavien rip-
pustuskiinnitysvalineiden avulla siihen saakka kunnes energiamoduulin (10)
kiinnitys tdydennetaan toisen kiinnitysjarjestelman (34) avulla, joka on varustet-
tu lukitusvalineilld, jotka varmistavat energiamoduulin (10) apurungon (26) liik-
kumattomasti vasten paarungon (3) sivuttaista asennuspaikkaa (31, 32).
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