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Description

[0001] The invention relates to a support structure for
supporting an enclosed belt conveyor between two trans-
port units, the support structure extending between first
and second ends. The invention further relates to a meth-
od for supporting an enclosed belt conveyor using said
support structure.

[0002] Inmining, itis generally anobjective to transport
fragmented material being mined by a cutting or mining
device from a mining location, for example in a mining
shaft underground, to a dispose location, for example a
dump or a further conveyor inside or outside the mining
shaft. Usually, a mining device, such as a drill, releases
the drilled material in a fragmented form to a conveyor
device, preferably a conveyor belt, through which the ma-
terial is conveyed away from the mining location to a dis-
pose location. Atthe dispose location, the material is usu-
ally disposed from the conveyor device. Since the path
from mining location to dispose location will not always
be straight an even, it is necessary to provide a mecha-
nism to compensate for changes in direction of the con-
veyor belt.

[0003] Document US 2013/0334864 A1, for example,
discloses a foldable conveyor to be used as part of a
transport machine. The foldable conveyor has a first con-
veyor section and a second conveyor section pivotally
connected to it, such as to pivot in an upward and down-
ward direction relative to a substantially horizontal
ground level by means of a complex pivoting mechanism.
A disadvantage of this arrangementiis its lack in flexibility
and modularity, as the pivoting mechanismis permanent-
ly provided for a single application, and its complexity of
said pivoting mechanism.

[0004] Document US 5749452 A discloses an articu-
lated mobile conveyor. The mobile conveyor includes a
first section having first and second ends that are provid-
ed at a certain length from each other, a second section
having firstand second ends that are provided ata certain
length from each other, and a ball joint that is connecting
the second end of the first section to the first end of the
second section for pivotal movement about a vertical and
a horizontal axis. A disadvantage of this arrangement is
also its lack in flexibility and, furthermore, in stability.
[0005] WO 2012/149596 A1 discloses drivable move-
able conveyor systems for transporting a material, one
of the conveyor systems comprising a conveyor belt for
conveying material from a loading location to a discharge
location; a support frame comprising at least one support
module for supporting the belt so that the conveyor sys-
tem is flexible along at least a portion of the length of the
conveyor system; a drive connected to the support frame
for driving the conveyor system in a controlled way in any
one or more of a forward direction, a rearward direction,
and a lateral direction; and a controller for controlling the
drive. There are also provided support frames for the
movable conveyor systems and a method of transporting
a material comprising loading the material onto the con-
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veyor belt of the above mentioned movable conveying
systems. W02012/149596 A1 discloses more particular-
ly a support structure according to the preamble of claim
1.

[0006] From WO 2012/129597 A1 a continuous con-
veyor system for bulk material is known including a feed
end and a discharge end, and an endless conveyor belt
adapted to convey material, the belt extending between
the feed and discharge ends and having a feed section
to receive bulk material, a discharge section to remove
bulk material. The endless belt is carried on articulated
frames providing a flexibly adaptive conveying path al-
lowing for movement of the feed or discharge end and
maintaining a continuous conveying path.

[0007] Itis therefore an object of the invention to pro-
vide a support structure and a method for supporting an
enclosed belt conveyor, which reduce or eliminate one
or several of the disadvantages of the prior art.

[0008] In particular, it is an object of the invention to
provide a support structure and a method for supporting
an enclosed belt conveyor, which increase the efficiency,
stability, flexibility and/or modularity of the mining proc-
ess and/or equipment. Further, it is an objection of the
invention to provide a support structure and a method for
supporting an enclosed belt conveyor, which reduce
complexity of the mining process and/or equipment.
[0009] This object is achieved by a support structure
for supporting an enclosed belt conveyor between two
transport units, the support structure comprising: a first
end element with a main extension in a longitudinal di-
rection, a width extension in a width direction orthogonal
to the longitudinal direction and a height extension in a
height direction orthogonal to the longitudinal and the
width direction, at least one guide assembly for engaging
opposite longitudinal edges of a belt of an enclosed belt
conveyor, a first telescopic element connected to the first
end element, wherein an outer end of the first end ele-
ment has a first end connector adapted to form a con-
nection with a first transport unit, the connection allowing
for rotation about an axis parallel to the width direction
and about an axis parallel to the longitudinal direction,
the first end element has an inner connector adapted to
form a connection allowing for rotation about an axis par-
allel to the height direction, and the first telescopic ele-
ment is arranged to form a connection with a second end
element, a link element or a transport unit connected to
the inner connector of the first end element.

[0010] Preferably, a support structure is a structure
provided as a bridge between two transport units, for ex-
ample, of a mobile haulage arrangement as described
below. A transport unit in this case is arranged to form a
ground support unit, i.e. a unitthat may support the whole
arrangement on the ground. Preferably, the support
structure extends between a first end and a second end,
whereby the first end and the second end are preferably
connected to one of the two transport structures, respec-
tively.

[0011] The support structure comprises a first end el-
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ement. This first end element has a main extension in a
longitudinal direction, a width extension in a width direc-
tion orthogonal to the longitudinal direction and a height
extension in a height direction orthogonal to both, the
longitudinal and the width direction. In a basic operation
position of a mobile haulage arrangement comprising at
least one support structure, the mobile haulage arrange-
ment is used on a substantially horizontal ground. In this
case, the longitudinal direction preferably is a direction
along an axis that is substantially parallel to said sub-
stantially horizontal ground. Likewise, the width direction
is preferably a direction along an axis that is substantially
parallel to said substantially horizontal ground and ex-
tends orthogonal to the axis in the longitudinal direction.
The height direction is the direction along an axis that is
extending substantially orthogonal to the substantially
horizontal ground and, accordingly, orthogonal to the lon-
gitudinal and the width direction, respectively. In the fol-
lowing, a reference to the longitudinal, width and height
direction, respectively, refers to the respective axes in-
dicating these directions, which are considered to be de-
fined for a basic operation position of a mobile haulage
arrangement provided on a substantially horizontal
ground.

[0012] At least one guide assembly is provided that
engages two opposite longitudinal edges of a belt of an
enclosed belt conveyor. Preferably, the belt of an en-
closed belt conveyor is arranged on the atleast one guide
assembly. A guide assembly consists of a plurality of
guide rollers that are brought into friction contact with the
enclosed belt conveyor. An enclosed belt conveyor com-
prises an endless conveyor belt for conveying loads, typ-
ically in the form of fragmented material, comprising two
opposite longitudinal edges that are arranged along the
whole length of the belt. Preferably, the term opposite is
to be understood such that the two longitudinal edges
are arranged on opposite sides of the belt relative to the
conveyingorreturn direction. Whenthe beltis inaloading
or discharge position, the edges preferably are spaced
apart from each other to allow loads to be put onto the
belt or to be discharged from the belt. When the belt is
in a closed or conveying position, the two longitudinal
edges of the belt are arranged in close proximity to one
another. This spacing and enclosing is achieved by
means of the respective guide assemblies guiding the
belt of the enclosed belt conveyor in the respective po-
sitions.

[0013] A telescopic elementis an element that is con-
nected to the first end element. The telescopic element
is arranged in a plane that is parallel to the plane that is
formed by the longitudinal direction and the width direc-
tion. The telescopic element is further configured to be
extendable and/or retractable in said plane.

[0014] In order to achieve a connection of the first end
element with a first one of the two transport units, a first
end connector is provided at an outer end of the first end
element. This connector is configured such as to allow a
rotation about a rotation axis that is parallel to the width
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direction. Further, the connector is also configured to al-
low a rotation about a rotation axis parallel to the longi-
tudinal direction. As such, the connector preferably al-
lows for two degrees of freedom in the rotation movement
of the connection between the first transport unit and the
support structure. Preferably, the telescopic element is
arranged at or near the first end connector.

[0015] Additionally, the first end element comprises an
inner connector thatis configured to allow a rotation about
a rotation axis that is parallel to the height direction. The
first telescopic element is further configured to be con-
nected to a further element, such as a second end ele-
ment, alink element, or a transport unit. Thus, an element
that is connected to the first end element via the inner
connector will preferably also be in connective contact
with the telescopic element. Preferably, the telescopic
element is arranged closer to the first end connector than
to the inner connector.

[0016] An advantage of the support structure as de-
scribed herein is its capability to provide for a rotational
movement of the elements connected to it about three
rotation axes. In particular, the support structure enables
to compensate for irregularities and height differences of
the ground by rotating the connectors accordingly. Fur-
ther, the support structure provides for a non-complex
pivoting mechanism by using respective connectors.
This provision of connectors also provides for flexibility
and modularity of the arrangement.

[0017] Ina preferred embodiment of the support struc-
ture, the first telescopic element is arranged to control a
rotational movement about the inner connector of the first
end element.

[0018] Preferably, the first telescopic element is con-
figured to actuate a controlled rotational movement about
the inner connector of the first end element. Accordingly,
the first telescopic element may preferably also prevent
arotational movement if itis not desired. Finally, itis also
preferable that the first telescopic element is configured
to allow for a free, uncontrolled rotational movement
about the inner connector if desired.

[0019] This embodiment has the advantage that it is
possible to avoid undesired rotational movement about
a certain rotation axis at the first end element. This em-
bodiment allows for precisely controlling the rotational
movement, in particular the extent to which a rotation is
allowed or prevented. As a result, this embodiment fur-
ther enhances stability and efficiency of the whole ar-
rangement.

[0020] In a further preferred embodiment, the support
structure comprises a second end element with a main
extension in a longitudinal direction, a width extension in
a width direction orthogonal to the longitudinal direction
and a height extension in a height direction orthogonal
to the longitudinal and the width direction, wherein an
outer end of the second end element has a second end
connector adapted to form a connection with a second
transport unit, the connection allowing for rotation about
an axis parallel to the width direction, and the second
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end element has an inner connector adapted to form a
connection allowing for rotation about an axis parallel to
the height direction.

[0021] Preferably, the support structure also compris-
es a second end element comprising extensions along
respective extension directions similar to the first end el-
ement. The second end element is configured to be con-
nected to the second one of the two transport units. In
order to achieve this connection, the second end element
is provided with a respective second end connector. Con-
trary to the first end connector, the second end connector
only allows a rotation about an axis parallel to the width
direction, i.e. provides one degree of freedom. Prefera-
bly, a rotation about an axis parallel the longitudinal di-
rection is not provided for. Further, similar to the first end
element, the second end element is provided with an
inner connector that allows for a rotation about an axis
parallel to the height direction.

[0022] Thus, the second end elementis preferably im-
plemented in a manner similar to that of the first end
element, whereby the second end connector and the in-
ner connector of the second end element preferably only
allow for a rotation movement about two axes. Indeed, a
rotation abouta third axis is not necessary, as this rotation
is already achieved by the connector of the first end el-
ement of the support structure. This reduces the com-
plexity of the arrangement, in particular in relation to the
connectors, and further enhances the overall stability of
the arrangement.

[0023] In a preferred embodiment, the support struc-
ture further comprises a link element with a main exten-
sion in a longitudinal direction, a width extension in a
width direction orthogonal to the longitudinal direction
and a height extension in a height direction orthogonal
to the longitudinal and the width direction; the link element
having two opposite inner connectors, each inner con-
nector being adapted to form a connection allowing for
rotation about an axis parallel to the height direction.
[0024] A link element is a further element that may be
inserted between the first end element and the second
end element or between the first end element and a sec-
ond transport unit. Preferably, the connection of the link
element with the first end element is achieved by a first
one of the two opposite inner connectors. Likewise, the
connection of the link element with the second element
or the second transport unit is preferably achieved by a
second one of the two opposite inner connectors.
[0025] In order to maintain functionality of the inner
connectors of the first and second end element, each
inner connector, comprising the two opposite connec-
tors, is preferably configured to provide a connection that
allows for a rotational movement about an axis that is
parallel to the height direction. Thus, the connection be-
tween the first end element, the link element and the sec-
ond end element or the second transport unit is such that
the first end element may, for example, be arranged in
under a horizontal angle relative to the link element and
the second end element or the second transport unit,
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such as to follow a bend along the conveying direction,
whereas the link element and the second end element
or the second transport unit may be provided along a
straight line. Further, the link element may also be posi-
tioned under a horizontal angle relative to the first end
element and/or the second end element or the second
transport unit, respectively, due to such a bend. Since
the link element is preferably rigid, the stability of the
arrangement is not affected.

[0026] This embodiment has the advantage that even
small curvatures/bends along the conveying direction
may be provided for. Thus, the embodiment further en-
hances flexibility and efficiency of the arrangement, while
at the same time maintaining the necessary stability.
[0027] The previous embodiment may be improved in
that the support structure further comprises a second tel-
escopic element connected to the second end element,
wherein the second telescopic element is arranged to
form a connection with the link element connected to the
inner connector of the second end element.

[0028] Preferably, the second end elementis also con-
nected to a second telescopic element. This second tel-
escopic elementis also arranged and extendable and/or
retractable in the plane that is parallel to the plane that
is formed by the longitudinal direction and the width di-
rection. By means of this second connective contact be-
tween the second end element and the element that is
also connected to its inner connector, the stability of the
arrangement is even further increased.

[0029] The previousimprovement may be even further
improved in that the second telescopic element is ar-
ranged to control a rotational movement about the inner
connector of the second end element.

[0030] Preferably, the second telescopic elementis al-
so configured to actuate a controlled rotational move-
ment about the inner connector of the first end element,
i.e. apivoting about an axis parallel to the height direction.
The second telescopic element may also preferably pre-
vent said rotational movement or allow for a free, uncon-
trolled rotational movement about the inner connector.
[0031] This embodiment has the advantage that it is
possible to avoid undesired rotational movement about
the rotation axis at the second end element. By means
of this precise control of the rotational movement, the
stability and efficiency of the arrangement may be en-
hanced.

[0032] In afurther preferred embodiment, the support
structure is characterized in that the first end connector
is fixed against rotation about an axis parallel to the height
direction, and/or the second end connector is fixed
against rotation about an axis parallel to the height direc-
tion and/or an axis parallel to the longitudinal direction,
and/or the inner connectors are fixed against rotation
about an axis parallel to the width direction and/or an axis
parallel to the longitudinal direction.

[0033] Preferably, the first end connector may also be
fixed against horizontal pivoting, i.e. against a rotation
about an axis parallel to the height direction. In this case,
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a horizontal movement may only be achieved by means
ofthe inner connectors and/or the second end connector.
Accordingly, itis also possible to fix the second end con-
nector, alternatively or additionally, against a rotation
about an axis parallel to the height direction.

[0034] If both, the first and second end connectors are
fixed against rotation about this direction, the horizontal
movement - the movement about the axis parallel to the
height direction - is effected only by the inner connectors
either connecting the first and second end element or
connecting a link element to the first and second end
element, respectively. Further, the inner connectors may
be selectively fixed against rotation about an axis that is
parallel to the axes indicating the width direction and/or
the longitudinal direction respectively. In such a case,
the inner connectors may be used to provide horizontal
movement only. Alternatively or additionally, they may
be used to provide a rotation either about an axis parallel
to the width direction (vertical up- and down movement)
or about an axis parallel to the longitudinal direction (ver-
tical twisting movement).

[0035] This embodiment has the further advantage
that the rotational properties of each connector may be
selected in accordance with environmental parameters.
Thus, it may be possible, for example, to prevent vertical
twisting movement of the link elements in cases where
an elevation of a certain slope on an otherwise even
ground has to be covered. Likewise, it may be possible
to allow for vertical twisting movement and prevent ver-
tical up- and down movement of the link element when
the ground does not have a slope, but is covered with
irregularities. This embodiment thus provides for further
flexibility, reliability and adjustment possibility to environ-
mental influences, while at the same time providing nec-
essary stability.

[0036] According to a preferred embodiment, the sup-
portstructure is characterized in thatthe inner connectors
of the first and second end elements are connected to
each other, or the inner connector of the first end element
is connected to one of the inner connectors of the link
element and the inner connector of the second end ele-
ment is connected to the other one of the inner connec-
tors of the link element.

[0037] Preferably, the inner connectors may be used
to connect either the first and second end element with
each other orto connect the first and second end element
to both sides of a link element. This further enhances the
flexibility of the arrangement, in particular since both, size
and stability may be hand-tailored to each situation.
[0038] In a further preferred embodiment, the support
structure is characterized in that the first telescopic ele-
ment is adapted to bridge at least one connection formed
between two inner connectors and/or the second tele-
scopic element is adapted to bridge at least one connec-
tion formed between two inner connectors.

[0039] Preferably, the first and second telescopic ele-
ments are provided such as to bridge a connection be-
tween either the first and second end element via the
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inner connector or between the first end element and the
link element and/or the second element and the link el-
ement via the inner connectors, respectively. In this way,
a relative movement of the elements connected by the
telescopic elements may be initiated and/or limited. The
telescopic elements preferably ensure that the arrange-
ment remains stable and accordingly rigid, even while
being moved.

[0040] This particular embodiment allows for an addi-
tional connection between the respective elements and
a higher mobility of the arrangement. This enhances the
stability, safety and flexibility of the arrangement.
[0041] According to a preferred embodiment, the sup-
port structure is characterized in that the first and/or the
second telescopic element is a hydraulic cylinder.
[0042] Preferably, hydraulic cylinders are used as the
first and/or second telescopic element. This has the ad-
vantage that the telescopic elements may be controlled
by means of a hydraulic pressure. This is specifically ben-
eficial if the support structure is implemented in a mobile
haulage system comprising a drive arrangement as de-
scribed herein, as, preferably, a single hydraulic system
may be provided to drive all hydraulic components. A
hydraulic cylinder has the further advantage of remaining
inits current position, even ifthe power is cut off. As such,
employing hydraulic cylinders as telescopic elements fur-
ther enhances stability of the arrangement.

[0043] According to a further preferred embodiment,
the support structure is characterized in that the first
and/or the second telescopic element is adapted to reg-
ister a distance by which it is retracted and/or extended.
In this way, a history of retracting and extending of the
telescopic elements can be stored.

[0044] In a preferred embodiment, the support struc-
ture is characterized in that at least one guide assembly
is arranged at at least one connection formed between
two inner connectors such that the guide assembly is
rotatable about an axis parallel to the height direction.
[0045] Preferably, this guide assembly is used to guide
the enclosed belt conveyor, for example, in the direction
of a drive arrangement as described herein. The guide
assembly is preferably arranged such that it will rotate -
together with the rotation of the connector) - about an
axis parallel to the height direction. By means of this ar-
rangement, the guide assembily is capable of guiding the
enclosed belt conveyor more reliably, when the support
structure performs a horizontal movement, for example
in case of a bend along the conveying direction. In par-
ticular, the guide assembly is capable of providing con-
sistent guiding, even during bending of the enclosed belt
conveyor, thereby further enhancing flexibility and sta-
bility of the arrangement, while at the same time increas-
ing reliability.

[0046] The previous embodiment may be improved
such that the support structure is characterized in that
the at least one guide assembly arranged at at least one
connection formed between two inner connectors com-
prises at least two sets of guide rollers, wherein each set
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of guide rollers is adapted for engaging opposite longi-
tudinal edges of a belt of an enclosed belt conveyor.
[0047] Preferably,these guide rollers are engaged with
the two opposite longitudinal edges of the belt by being
brought into friction contact with the belt. These guide
rollers may be idle or they may be drive rollers driven by
a driving arrangement as described herein. In case they
are provided as idle, the guide rollers will be actuated to
rotate around their center axis by a friction force that is
transferred from the (moving) enclosed belt conveyor to
the guide rollers. In case they are provided as drive roll-
ers, they will drive due to an actuating force transferred
from respective drive units to the drive rollers, thereby
driving the belt by means of a friction force transfer. This
improvement thus provides for a higher flexibility and ef-
ficiency of the arrangement.

[0048] In accordance with a further embodiment, the
support structure is characterized in that the first and/or
the second end connector is adapted to limit the rotation
about the axis parallel to the width direction and/or that
the first end connector is adapted to limit the rotation
about the axis parallel to the longitudinal direction.
[0049] Preferably, the rotation about the axis parallel
to the width direction and/or the longitudinal direction,
respectively, may not be fully prevented, such as to
achieve arigid connection, but it may be limited to a cer-
tain degree of rotation. This degree of rotation may be
different for both axes or it may be the same. Preferably,
the degree of rotation is selected in accordance with the
conditions at the mining site. Alternatively or additionally,
it may be selected in accordance with further influences,
such as maintenance requirements. This limitation may
be performed for only the first end connector or only the
second end connector or both. Likewise, it may differ
between the first end connector and the second end con-
nector. It may be permanent, by using an accordingly
manufactures connector as first and/or second end con-
nector, or it may be variable, by using an adjustable con-
nector as first and/or second end connector.

[0050] This embodiment ensures that the rigidity of the
arrangement may be adjusted, such as to prevent dan-
gerous situations, in which the arrangement may move
in a manner that would lead to damage to the enclosed
belt conveyor and/or a person close to it. Thus, this em-
bodiment enhances the overall safety of the arrange-
ment.

[0051] According to a further embodiment, the support
structure is characterized in that the inner connectors
and/or the first and/or the second telescopic element
and/or the at least one guide assembly arranged at at
least one connection formed between two inner connec-
tors is adapted to limit the rotation about an axis parallel
to the height direction.

[0052] Preferably, the rotation of the inner connectors
about an axis parallel to the height direction, i.e. the hor-
izontal rotation, may also be limited. Such a limitation
may be achieved by the inner connectors themselves,
which may be provided such as to have a certain limita-

10

15

20

25

30

35

40

45

50

55

tion permanently or such as to have a variable limitation
value. It may also be achieved by the telescopic elements
by means of their retraction and/or extension. Further to
that, a combination of both elements may be used to
achieve the limitation. For example, an inner connector
may be used which allows for a certain range of rotation
and the telescopic element may be used to adjust the
rotation in accordance with the desired limitation within
this certain range. This embodiment further enhances
safety and flexibility of the arrangement.

[0053] In a preferred embodiment, the support struc-
ture is characterized in that the first end element and/or
the second end element and/or the link element is a
framework element with longitudinal and width exten-
sions exceeding the height extension. Preferably, the di-
mensions of the first and/or second end element and/or
the link element are such that the length of the longitu-
dinal direction exceeds the length of the height direction
and the length of the width direction also exceeds the
length of the height direction. The length of the longitu-
dinal direction may also exceed the length of the width
direction, thereby achieving a support structure that has
the shape of an elongated frame.

[0054] In a further preferred embodiment, the support
structure is characterized in that the support structure is
free of ground supporting elements. Preferably, the sup-
port structure is instead supported by the transport units
arranged at the first and second end, respectively. This
embodiment achieves a signification reduction of com-
ponents and, thus, achieves a reduction in costs and
complexity.

[0055] In accordance with a further preferred embod-
iment, the support structure is characterized in that the
combined extension along the longitudinal direction of
the first and second end element and a link element is
about 6m. This length has been shown to be applicable
to most conventional mining conditions.

[0056] A further aspectrelates to a method for support-
ing an enclosed belt conveyor between two transport
units, the method comprising: providing a support struc-
ture as described herein, connecting the first end con-
nector to a first transport unit, connecting the second end
connector to a second transport unit.

[0057] By means of this connection process, it is pos-
sible to arrange a supportunit between a plurality of trans-
port units. This arrangement forms modules that may be
connected to each other in a manner, such as to suit the
respective requirements at the mining site. In particular,
it is possible to connect as many of the modules to one
another as necessary to bridge the distance from loading
to discharge location. The support structure arranged in
between the respective transport units ensures an ideal
relation between flexibility and stability of the arrange-
ment - by means of fixing and/or releasing and/or con-
trolling the rotation movement of the connectors - that
may be adjusted to certain conditions at the mining site,
such as the unevenness and/or irregularity of the ground
or elevations along the conveying direction. Further, the
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support structure reduces the amount of transport units
necessary, thereby reducing costs and complexity of the
arrangement.

[0058] As to the advantages, preferred embodiments
and details of the method for supporting an enclosed belt
conveyor of a mobile haulage arrangement and its pre-
ferred embodiments, reference is made to the corre-
sponding aspects and embodiments of the support struc-
ture and mobile haulage arrangement described herein.
[0059] The support structure for supporting an en-
closed belt conveyor preferably is used in a mobile haul-
age arrangement and its preferred embodiments as de-
scribed below. Further, the support structure preferably
is used in combination with a drive arrangement and its
preferred embodiments as described below.

[0060] A transport unit for a mobile haulage arrange-
ment for continuously conveying fragmented material in
a conveying direction preferably comprises two ground
transportation structures arranged for movement along
the conveying direction; a support frame connecting the
two ground transportation structures and suitable for fit-
ting a belt of an enclosed belt conveyor thereunder; each
of the two ground transportation structures comprising
at least one height adjustment device; wherein the sup-
port frame comprises at least one connector, which is
adapted for connecting a support structure thereto; and
wherein each of the height adjustment devices is adapted
to vary the position of at least a portion of the support
frame in relation to one or both of the ground transpor-
tation structures.

[0061] The transport unit comprises two ground trans-
portation structures and a support frame connecting the
two ground transportation structures with each other. The
transport unit is suitable for a mobile haulage arrange-
ment for continuously conveying fragmented material in
a conveying direction. A mobile haulage arrangement is
a setup to facilitate transportation of material, which re-
sults from a mining device, such as a drill or a cutting
device, at a mining location. The material may be in a
fragmented form, for example rocks, ore, sand, or peb-
bles being released by the mining device. To support the
propulsion of the mining device and to clear the mining
location, the released fragmented material is transported
from the mining location away to a discharge location,
which is located in a certain distance from the mining
location. The material is continuously conveyed by the
mobile haulage arrangement in a conveying direction.
[0062] The conveying direction can be described as
leading away from the mining location towards a dis-
charge location. The conveying direction does not nec-
essarily mean that it is in form of a straight line but can
be curved in any direction and vary in routes and over
varying distances. Continuous conveying preferably is to
be understood, that the mobile haulage arrangement is
adapted to convey fragmented material without any sig-
nificant pauses or interruption, in particular not in a batch
process. This is usually performed with an endless belt
conveyor, preferably with an enclosed belt conveyor,

10

15

20

25

30

35

40

45

50

55

moving continuously from the mining location to the dis-
charge location, adapted to transport the fragmented ma-
terial. Such a mobile haulage arrangement has the ad-
vantage of an increased mobility and variability, as it is
possible to adjust the length of the mobile haulage ar-
rangement to the environmental requirements of each
mining site by introducing a variable number of transport
units.

[0063] The two ground transportation structures each
have - in a basic operation position on a substantially
horizontal ground - a main extension in a longitudinal
direction, preferably substantially parallel to the convey-
ing direction, an extension in a substantially vertical
height direction, and an extension in substantially hori-
zontal width direction orthogonal to the conveying direc-
tion. The ground transportation structures are arranged
for a movement along the conveying direction and are in
connection with or placed on the ground, for example the
floor of a mining shaft on the bottom side. The two ground
transportation structures are also arranged for a move-
ment in an opposite direction of the conveying direction.
Further, the ground transportation structures are also ar-
ranged for a movement, which is different from the con-
veying direction, forexample amovementunderanangle
away from the conveying direction.

[0064] The supportframe s preferably arranged above
the two ground transportation structures with - in a basic
operation position on a substantially horizontal ground -
a main extension in a substantially horizontal width di-
rection orthogonal to the conveying direction, an exten-
sion in a longitudinal direction, preferably substantially
parallel to the conveying direction, and an extension in
a substantially vertical height direction and connects the
two ground transportation structures in a way that a belt
of an enclosed belt conveyor can be fitted below the sup-
port frame, under the bottom side of the support frame,
preferably between the two ground transportation struc-
tures. The supportframe is preferably made from a strong
and rigid material as for example steel or the like. Pref-
erably, two runs (a conveyor run and a return run) of an
enclosed belt conveyor can be fitted below the support
frame, bridging a gap between the two ground transpor-
tation structures above the two ground transportation
structures.

[0065] Each of the ground transportation structures
comprises atleastone heightadjustmentdevice, wherein
each of the height adjustment devices is adapted to vary
the position of at least a portion of the support frame in
relation to one or both of the ground transportation struc-
tures. Preferably, at least one height adjustment device
is arranged at the top end of the ground transportation
structure, preferably between the top end of the ground
transportation structure and one side of the support
frame, thus being able to adjust the height of one side of
the support frame towards one or both ground transpor-
tation structures. At least one height adjustment device
is further preferably adapted to vary the position of at
least a portion of the support frame in a vertical or sub-
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stantially vertical direction in relation to the ground.
[0066] Furthermore, atleastone height adjustmentde-
viceis preferably arranged such that by varying the height
of at least a portion of the support frame towards one or
both of the ground transportation structures, the one
and/or two runs of an enclosed belt conveyor fitted under
the support frame can be adjusted relative to the ground.
This is advantageous, as the transport unitis able to com-
pensate height differences, for example caused by
bumps or dips, of the ground, thus being able to avoid
contact of the one or two runs of the enclosed belt con-
veyor fitted under the support frame with the ground. This
may also be advantageous if there are two runs fitted
under the support frame because they can vary in load,
possibly leading to a tipover of the transport unit, if the
support frame is not kept in balance, which is prevented
by the at least height adjustment device on each of the
ground transportation structures. Preferably, the height
adjustment devices both comprise at least one height
adjustment support structure, increasing the support of
the support frame, facilitating a better balancing of heavy
loads. It is particularly preferred that each of the height
adjustment devices comprises two height adjustment
support structures.

[0067] The support frame comprises at least one con-
nector, which is adapted for connecting a support struc-
ture thereto. The connector is preferably located at one
side of the support frame, in conveying direction or in
opposite direction. The connector could be, for example,
a snap-on or a fixed connector, engaging with a support
structure. The connector is preferably in form of a bar.
This is particularly advantageous, as the application of
supportstructures reduces the necessity for further trans-
port units within the mobile haulage arrangement.
[0068] The transport unit may be improved in that the
that the transport unitis arranged such that a longitudinal
extension of the support frame is parallel to a longitudinal
extension of the two ground transportation structures in-
dependent from a position of the height adjustment de-
vices. This is particularly advantageous, as the one or
two runs of the belt of the enclosed belt conveyor being
fitted under the support frame of the transport unit would
be easily damaged by a rotation about a horizontal axis
orthogonal to the conveying direction, as a rotation of the
support frame about a horizontal axis orthogonal to the
conveying direction could hamper the movement, lead-
ing to bruises of the belt, or even block or the movement
of the belt. In particular, the transport unit is arranged
such that the support frame exhibits no relative move-
ment in longitudinal direction in relation to the two ground
transportation structures, independent from a position of
the height adjustment devices. Preferably, the transport
unit is arranged such that the support frame is fixed in
longitudinal direction in relation to the two ground trans-
portation structures, independent from a position of the
height adjustment device.

[0069] The transport unit may be improved in that the
support frame comprises two connectors, wherein each
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of the connectors is adapted for connecting a support
structure thereto. This is further advantageous, as it in-
creases the flexibility, and interchangeability of the trans-
port unit. The connectors are preferably located at oppo-
site ends, further preferably on opposite ends of the sup-
port frame in the conveying direction.

[0070] The transport unit may be further improved in
that the transport unitis a crawler unit and the two ground
transportation structures are crawler tracks, wherein the
transport unit comprises at least one crawler drive for
driving the crawler. The crawler drive drives at least one
crawler track, preferably both crawler tracks thus driving
the crawler, for example, in a conveying direction. Pref-
erably, the crawler drive is adapted to drive the crawler
tracks in a forward direction, which is substantially the
same direction as the conveying direction, and also in a
backward direction, which is substantially the same di-
rection as the opposite direction. The crawler unit is pref-
erably adapted to drive the crawler tracks independent
of each other. By this, the crawler unit is able not only to
move in a forward and backward direction, but also in a
turning direction. This is achieved by driving one crawler
track at a different speed than the other, resulting in a
turning of the crawler unit towards the track that is driven
at the slower speed than the other track

[0071] The crawler tracks are usually made of a rigid
material to be robust against the ground structure and
comprise multiple chain links being formed into a chain.
This has the advantage that the transport unit is robust
and can drive on different undergrounds. Each crawler
preferably comprises one or more main crawler drive
means, driven by the crawler drive, and one or more aux-
iliary crawler drive means, which are preferably notdriven
by the crawler drive, supporting the crawler track and the
main crawler drive means. The crawler drive is preferably
powered by a hydraulic drive but can also be driven by
an electric drive or a combustion engine, for example. A
hydraulic drive has the advantage that when the hydraulic
drive is actuated, the crawler tracks move and when the
hydraulic drive is switched of, the crawler tracks are
braked. Thus, the crawler tracks are not able to move
when the hydraulic drive is not actuated. This has the
further advantage that no brakes are required as the
speed and stoppage can be easily controlled through the
actuation of the hydraulic crawler drive.

[0072] The crawler tracks preferably comprise a set of
crawler spike, increasing the friction between ground and
the crawler unit facilitating the crawler to climb steep hills,
thus increasing the safety. The crawler unit is preferably
adapted to carry a weight larger than 1.000kg, more pref-
erably a weight larger than 10.000kg, more preferably a
weight of more than 13.000kg.

[0073] The transport unit may also be improved in that
that the transport unit is a wheel unit and the two ground
transportation structures each comprise at least one
wheel, wherein the transport unit comprises a brake unit
for braking the wheels. A wheel can for example be a
solid tire or an air pneumatic tire, preferably arranged at
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a wheel rim. Preferably, each ground transportation
structure comprises at least two wheels. Each ground
transportation structure can comprise more than two
wheels to increase the rolling stability of the transport
unit. Preferably, each ground transportation unit compris-
es the same number of wheels. Preferably, a wheel unit
does not comprise a drive for driving the wheels. This
embodiment has the advantage that the transport unit is
light and can be built in a cost effective way while being
robust and yet easy to service.

[0074] The brake unit can be arranged as a braking
pad or brake shoe being located on the outside of the
wheels, to brake the wheel, in particular the rubber out-
side of the wheel, directly. The brake unit can also be
arranged on the axis, to brake the rolling axis of the wheel.
The brake unit is preferably hydraulically powered but
can also be electrically or manually powered. Preferably,
the wheel unit comprises atleast two brake units, to brake
at least two wheels of the wheel unit. More preferably,
the wheel unit comprises a brake unit on each wheel of
the wheel unit. This has the advantage for the wheel unit
to brake the wheels in a simultaneous way, avoiding a
lateral movement of the wheel unit during the braking
process.

[0075] The transport unit may also be improved in that
the height adjustment devices are hydraulic cylinders ar-
ranged in - in a basic operation position on a substantially
horizontal ground - a vertical direction. A vertical direction
is a direction vertical to the ground and/or the conveying
direction and/or the transport direction. The hydraulic cyl-
inders are preferably adapted to extend and retreat in a
vertical direction.

[0076] The transport unit may be further improved in
that an extension of the support frame in the conveying
direction is smaller than an extension of one or both of
the ground transportation structures in the conveying di-
rection. This is in particular advantageous as the support
frame can have a small outline, resulting in a more com-
pact design, while the ground transportation structures
can maintain a large footprint to provide a robust and
stable ground support.

[0077] The transport unit may be further improved by
at least one guide assembly for engaging opposite lon-
gitudinal edges of a belt of an enclosed belt conveyor. It
is particularly preferred that the transport unit has two
guide assemblies each capable of engaging opposite
longitudinal edges of a belt of an enclosed belt conveyor.
More preferably, the guide assembly or the guide assem-
blies is/are arranged on the lower side of the support
frame, between the ground transportation structures. In
a basic operation position on a substantially horizontal
ground, a lower side means that side of the support
frame, which is closer to the ground than an opposite
upper side. The lower side faces the ground while the
upper side faces away from the ground. Both, the lower
side and the upper side are preferably parallel to the hor-
izontal ground in a basic operation position on a substan-
tially horizontal ground.
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[0078] The guide assembly preferably comprises at
least one guide roller, guiding the opposite longitudinal
edges of the belt on an enclosed belt conveyor in an
engaged position. More preferably, the guide assembly
comprises at least two guide rollers. More preferably, the
guide assembly comprises three guide rollers. Even
more preferably, the guide assembly comprises four, five,
six, seven or eight guide rollers. The guide roller can be,
for example, a side guide roller, engaging one or both
longitudinal edges of a belt of an enclosed belt conveyor
from the side. The guide roller can also be a lower guide
roller, engaging one or both longitudinal edges of the belt
from below. The guide roller can also be a top guideroller,
engaging one or both longitudinal edges of the belt from
the top. A guide assembly with two guide rollers prefer-
ably comprises a side guide roller and a lower guide roller
for engaging the opposite longitudinal edges of a belt of
an enclosed belt conveyor and can also be called a single
guide assembly. A guide assembly with three guide roll-
ers preferably comprises a side guideroller, alower guide
roller and a top guide roller for engaging opposite longi-
tudinal edges of a belt of an enclosed belt conveyor and
can be called a half guide assembly. A guide assembly
with four guide rollers preferably comprises two side
guide rollers on opposite sides of the longitudinal edges
of the belt, a lower guide roller and a top guide roller for
engaging opposite longitudinal edges of a belt of an en-
closed belt conveyor and can also be called a full guide
assembly. A guide assembly with six guide rollers pref-
erably comprises a total of four side guide rollers, two on
each side of the longitudinal edges of the belt, a top guide
roller and a lower guide roller, engaging the opposite lon-
gitudinal edges of a belt of an enclosed belt conveyor.
[0079] The transport unit may be further improved by
at least one drive arrangement for driving the belt of an
enclosed belt conveyor. The drive unit is preferably ar-
ranged at the support frame, more preferably on the lower
side of the support frame. Preferable embodiments of
the drive arrangement are described below.

[0080] The transport unit may also be improved in that
the transport unit comprises a hydraulic valve block. The
hydraulic valve block is preferably adapted to drive and/or
control one or more hydraulically operated or powered
devices, such as drives and cylinders, arranged on the
transport unit, forexample the height adjustmentdevices,
and/or the crawler drive and/or the brake unit. Further
preferably, the hydraulic valve block can also drive and/or
control one or more hydraulically operated or powered
devices not arranged on the same transport unit the hy-
draulic valve block is arranged at. This can be, for exam-
ple, the devices like the brake unit of a wheel unit, con-
nected to a crawler unit. This can also be device of a
support structure, connected to one of the connectors of
the transport unit, such as, for example, a hydraulic cyl-
inder arranged on the support structure. The hydraulic
valve block is preferably connected with the hydraulically
operated or powered devices through a hydraulic struc-
ture, such as, for example, a hydraulic hose. This em-
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bodiment has the advantage that not every transport unit
and especially not the support structures connected to
the transport unit, have to provide an individual valve
block. This leads to lighter transport units, in particular
to lighter wheel units. This also leads to reduced costs
due to reduced service requirements of a mobile haulage
arrangement.

[0081] The transport unit may also be improved in that
the transport unit comprises an energy supply unit for
providing electric energy. The energy supply unit can, for
example, be a battery, a capacitor, an accumulator or a
power wire, supplying energy to a device arranged on
the transport unit, as, for example, lighting arrangements
and/or control arrangements and/or operation arrange-
ments.

[0082] Accordingtoafurtheraspect, a materialtransfer
structure for a mobile haulage arrangement for continu-
ously conveying fragmented material in a conveying di-
rection is provided, the material transfer structure com-
prising a base frame with a first and second end; a plu-
rality of guide assemblies for engaging opposite longitu-
dinal edges of a belt of an enclosed belt conveyor; rolling
means for turning the belt between a conveyor run and
a return run arranged at the second end of the base
frame; wherein the plurality of guide assemblies is ar-
ranged on the base frame for opening and/or closing the
conveyor run and/or the return run of the belt between
the first end and the second end of the base frame; and
the conveyor run and the return run are positioned sub-
stantially at the same level at the first end of the base
frame.

[0083] A material transfer structure comprises of a
base frame with first and second ends, preferably in op-
posite directions in a longitudinal extension, a plurality of
guide assemblies for engaging opposite longitudinal edg-
es of a belt of an enclosed belt conveyor and rolling
means for turning the belt between a conveyor run and
a return run arranged at the second end of the base
frame. A material transfer structure is preferably used to
transfer material, preferably fragmented material, pro-
duced by a mining device, to and/or from of a belt of an
enclosed belt conveyor, i.e. to load and/or discharge ma-
terial to and/or from the belt of an enclosed belt conveyor.
[0084] The material transfer structure can be located
atthe mining location at the beginning of the mobile haul-
age arrangement and can be used for taking up the frag-
mented material from the mining device and loading the
material onto an endless enclosed conveyor belt, for ex-
ample. The material transfer structure can also be locat-
ed atthe discharge location at the end of a mobile haulage
arrangement, and can be used for discharging the frag-
mented material from the endless enclosed conveyor
belt, for example, to the ground or to a further conveying
device.

[0085] The base frame preferably is a framework that
has - in a basic operation position on a substantially hor-
izontal ground - a main extension in a longitudinal direc-
tion, preferably substantially parallel to the conveying di-
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rection, an extension in substantially horizontal width di-
rection, orthogonal to the conveying direction, and a sub-
stantially vertical height extension in a vertical direction
from the conveying direction. The base frame is prefer-
ably made of steel or another strong and rigid material,
being able to hold together the material transfer structure.
[0086] The rolling means are preferably mounted ro-
tatably on an axis. The axis is preferably arranged at the
base frame or a part of it and preferably arranged in a
vertical direction, substantially parallel to the width ex-
tension of the base frame. The rolling means further pref-
erably turn the belt of an enclosed belt conveyor between
a conveyor run and a return run by 180°. Preferably, the
rolling means turn the belt in a way that the inside of the
conveyor run is turned into the outside of the return run
and/or the inside of the return run is turned into the outside
of the conveyor run.

[0087] The plurality of guide assemblies is arranged
on the base frame, preferably on the framework, for ex-
ample through holders adapted to adjust the position of
each guide assembly. The guide assemblies are adapted
for opening and/or closing the conveyor run and/or the
return run of the belt between the first end and the second
end of the base frame Preferably, the guide assemblies
are spaced along the conveying direction and/or return
direction so that the engaged opposite longitudinal edges
of the belt of the enclosed belt conveyor are spread or
brought together. In an application at a mining location,
the return run of the belt is spread by the plurality of guide
assemblies from a closed position to an open position.
The return run of the belt is then guided over the rolling
means and turned around so that the outside of the return
run is turned into the inside of the conveyor run of the
belt. Then, the opposite longitudinal edges of the belt are
brought together from an open position into a closed po-
sition, guided a plurality of guide assemblies. In an ap-
plication at a discharge location, the conveyor run of the
belt is spread by the plurality of guide assemblies from
a closed position to an open position. The conveyor run
of the belt is then guided over the rolling means and
turned around so that the outside of the conveyor run is
turned into the inside of the return run of the belt. Then,
opposite longitudinal edges of the belt are brought to-
gether from an open position into a closed position, guid-
ed by a plurality of guide assemblies.

[0088] At the first end of the base frame, the conveyor
run and the return run of the belt are positioned substan-
tially at the same level. This is advantageous, as the sub-
stantially same level of the conveyor run and the return
run of the belt increases the flexibility and interchange-
ability of the material transfer structure, as it can easily
be applied in different locations and functions, such as
location loading station or a discharge station. In partic-
ular, this embodiment allows connecting the material
transfer structure to a further part of the enclosed belt
conveyor of a mobile haulage arrangement with the belt
and the conveyor run in an interchangeable interface po-
sition. Additionally, this embodiment is very advanta-
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geous, as no additional transfer guiding structure is re-
quired to adjust the conveyor run and the return run of
the belt to the substantially same level. Preferably, the
conveyor run and the return run of the belt are positioned
on the same level at the first end of the base frame.
[0089] The material transfer structure can be improved
in that the rolling means comprise at least one return disc
and/or a roller. The at least one return disc preferably
has a substantially circular circumference and a small
width in relation to the diameter. The roller preferably has
a substantially cylindrical shape. The at least one return
disc and/or the roller are preferably arranged on the axis
of rotation of the rolling means, with the radius of the at
least one return disc and/or the roller being orthogonal
to the axis of rotation.

[0090] The material transfer structure can be further
improved in that the rolling means comprise two return
discs arranged rotatably independent from each other,
wherein each return disc is arranged to guide one of the
opposite longitudinal edges of the belt while turning the
belt between the conveyor run and the return run. Pref-
erably, the two return discs are arranged on each end of
the axis of rotation of the rolling means. More preferably,
the roller is arranged between the two discs, with a di-
ameter smaller than the diameter of the return discs, sup-
porting the belt between the two return discs.

[0091] The material transfer structure can be further
improved in that the plurality of guide assembilies is ar-
ranged to guide the opposite longitudinal edges of the
belt run between the first end of the base frame in a first,
inclined section adjacent the first end of the base frame
and a lower side of the second end of the base frame in
asecond, less or not inclined section adjacent the second
end of the base frame. It is preferred that one of the con-
veyor run or the return run is guided by the guide assem-
blies in a way such that one of the conveyor run and the
returnrunis arranged below the other one of the conveyor
run and the return run at the second end of the base
frame. For example, while the conveyor run is guided at
substantially the same height level as it entered the base
frame on the first end, the return run is guided through
thefirst, inclined section to alowerlevel of the base frame,
being guided underneath the conveyor run on the second
end of the base frame. It is also possible that the return
run is guided at substantially the same heightas itentered
the base frame on the first end, while the conveyor run
is guided through the first, inclined section to a lower level
of the base frame, being guided underneath the return
run on the second end of the base frame. This embodi-
ment has the advantage of having a compact design.
[0092] The material transfer structure can also be im-
proved in that the plurality of guide assemblies is ar-
ranged such that the opposite longitudinal edges of the
belt run between the first end of the base frame and a
lower side of the second end of the base frame are partly
open in the first, inclined section adjacent the first end of
the base frame, and are guided from partly to fully open
in the second, less or not inclined section adjacent the
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second end of the base frame. This embodiment has the
advantage of providing a compact design that allows for
opening and/or closing of the conveyor run and/or return
run on a short length.

[0093] The material transfer structure can be further
improved in that the material transfer structure has a lon-
gitudinal extension in the conveying direction of about
6m. Preferably, the overall length of the material transfer
structure does not exceed 6m in a longitudinal extension
in the conveying direction.

[0094] The material transfer structure can also be im-
proved in that the base frame comprises two parts which
are arranged to allow for relative translational movement
in conveying direction between them, wherein the plural-
ity of guide assemblies being arranged for opening and/or
closing the conveyor run and/or the return run of the belt
and the rolling means are arranged at one of the two
parts of the base frame. The base frame comprises two
parts, which can be moved relative to each other. The
two parts are connected with each other, together form-
ing the base frame. The two parts are preferably arranged
such that the translational movement in the conveying
direction is a sliding movement. Preferably, one of the
two parts engages with the other through a sliding ar-
rangement, for example through engaging rails and
grooves or such. Preferably, the other part of the base
frame is connected with another element of the mobile
haulage arrangement, for example a support structure,
through the connector arranged at the first end of the
base frame. Through this embodiment, itis possible, that
the guide assembilies for opening and/or closing the con-
veyor run and/or the return run can be moved in a trans-
lational movement in conveying direction, independent
of the other part of the base frame, which is connected
to the rest of the mobile haulage arrangement. This is in
particular advantageous as it is possible to loosen and
tighten the belt of the enclosed belt conveyor within the
mobile haulage arrangement. This is further advanta-
geous as the relative position, angle and/or orientation
of plurality of guide assemblies for opening and/or closing
the conveyor run and/or the return run relative to the roll-
ing means, for example, does not change in case the belt
has to be tightened or loosened.

[0095] The material transfer structure can be further
improved in that the two parts of the base frame are con-
nected by a hydraulic cylinder arranged to effect arelative
translational movement in conveying direction between
the two parts. Preferably, the hydraulic cylinder is mount-
ed to each part of the two parts of the base frame, facil-
itating a relative translational movement between the two
parts. Preferably, the hydraulic cylinder is powered by a
hydraulic valve block being arranged at a transport unit.
Further preferably, the hydraulic cylinder is arranged in
a substantially horizontal direction, parallel to the con-
veying direction, and extrudes and retracts substantially
in a direction substantially parallel to the conveying di-
rection. As the cylinder is hydraulically actuated, the cyl-
inder is moving, when itis actuated by the hydraulic valve
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block, for example, and is locked when it is not actuated.
This has the advantage that an unwanted movement be-
tween the two parts of the base frame can be avoided.
[0096] The material transfer structure can be further
improved in that the material transfer structure is a load-
ing structure. The loading structure preferably comprises
aloading arrangement, adapted to guide and focus frag-
mented material onto the belt of the enclosed belt con-
veyor. The loading arrangement is preferably arranged
atthe second end of the base frame of the material trans-
fer structure, preferably in a section of the base frame
where the belt of the enclosed belt conveyor is fully open.
This has the advantage that the fragmented material to
be conveyed by the enclosed belt conveyor is easily load-
ed onto the belt without or reduced spillage.

[0097] The material transfer structure can be further
improved in that the material transfer structure is a dis-
charge structure. The discharge structure preferably
comprises a discharge arrangement, adapted to guide
and focus fragmented material discharged from the belt
of the enclosed belt conveyor to a discharge location.
The discharge arrangement is preferably arranged at the
second end of the base frame of the material transfer
structure, preferably in a section of the base frame where
the belt of the enclosed belt conveyor is fully open. This
has the advantage that the fragmented material con-
veyed by the enclosed belt conveyor is easily discharge
from the belt without spillage or the like.

[0098] Accordingtoafurtheraspect, a material transfer
unit for a mobile haulage arrangement for continuously
conveying fragmented material in a conveying direction
is provided, the material transfer unit comprising a ma-
terial transfer structure arranged at a transport unit. The
material transfer structure is preferably mounted on the
transport unit, preferably on the lower side of the support
frame of the transport unit. The transport unit to which
the material transfer structure is mounted is preferably a
crawler unit. This has the advantage that the material
transfer unit can be actively moved by the crawler tracks.
[0099] According to a further aspect, a mobile haulage
arrangement for continuously conveying fragmented ma-
terial in a conveying direction is provided, the haulage
arrangement comprising a loading unit, comprising a ma-
terial transfer unit for receiving fragmented material, a
discharge unit, comprising a material transfer unit for dis-
charging fragmented material, at least one transport unit
arranged between the loading unitand the discharge unit;
and a belt of an enclosed belt conveyor. Preferably, the
loading unit comprises a loading structure, connected to
a transport unit and the discharge unit comprises a dis-
charge structure, connected to a transport unit. Further
preferably, the loading unit is arranged at a mining loca-
tion and the discharge unit is arranged at a discharge
location. Further preferably, at least one transport unit is
arranged between the loading unit and the discharge unit.
This has the advantage that the mobile haulage arrange-
ment can be moved, for example, through mining shafts
of an underground mining site. For example, the mobile
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haulage arrangement can be moved following the pro-
pulsion of a mining device, continuously drilling, produc-
ing fragmented material to be conveyed away from the
mining location. This embodiment is particularly advan-
tageous as the mobile haulage arrangement is moveable
while conveying the fragmented material. Preferably, the
fragmented material is loaded to the belt of an enclosed
belt conveyor through the loading station. The fragment-
ed material is further conveyed away from the mining
location to a discharge location, preferably via the belt of
an enclosed conveyor belt. The belt of an enclosed con-
veyor belt is preferably supported by the at least one
transport unit between the loading unit and the discharge
unit. At the discharge unit, the fragmented material can
be discharged from the belt of the enclosed conveyor
belt to a discharge location. Preferably, the loading unit,
the discharge unit and the transport unit are connected
with each other, for example via a support structure, al-
lowing for a continuous conveying movement.

[0100] The mobile haulage arrangementcan be further
improved in that a first support structure connecting the
loading unit and the at least one transport unit and a
second support structure connecting the discharge unit
and the at least one transport unit. Preferably, a support
structure is arranged between the loading unit and the
transport unit and another support structure is arranged
between the transport unit and the discharge unit in this
embodiment. The support structures may be connected
via connectors on the transport unit and/or the loading
unit and/or the discharge unit. Preferably, the belt of an
enclosed belt conveyoris supported by the support struc-
ture, thus reducing the necessity of further transport units
between the loading unit and the discharge unit, advan-
tageously prolonging the length of the mobile haulage
arrangement at reduced costs.

[0101] The mobile haulage arrangement can also be
improved inthatitis further comprising a plurality of trans-
port units interconnected by a plurality of support struc-
tures. By this embodiment, it is possible to interconnect
as many transport units and support structures as re-
quired in the mining shaft of the mine. The length and
setup of the mobile haulage arrangement can easily be
adapted to the local needs. For further advantages, it is
herewith referred to the advantages described in the em-
bodiments of the individual parts of the mobile haulage
arrangements.

[0102] Preferably, the mobile haulage arrangement
further comprises a bridge structure connected to the
loading unit for receiving fragmented material, preferably
from a cutting or mining device, and conveying the frag-
mented material to the loading unit. The bridge structure
can be, for example, a bridge conveyor, preferably with-
out direct ground contact). The bridge structure can also
be realized as or employ one or more transport devices,
like shuttle cars. Further, the bridge structure may include
a crushing device or other complementary devices. Pref-
erably, a first end of the bridge structure is provided with
a universal joint for a connection with a cutting or mining
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device, or the like. The universal joint preferably allows
for a rotational movement about a substantially vertical
axis and/or a rotational movement about one or two sub-
stantially horizontal axes (in a basic operation position
of the mobile haulage arrangement and the cutting or
mining device on a substantially horizontal ground) Fur-
ther preferably, a second end of the bridge structure is
adapted to form a connection with the loading unit to pro-
vide fragmented material to the loading unit.

[0103] According to a further embodiment, a discharg-
ing end of the mobile haulage arrangement, preferably
the discharging unit, will discharge fragmented material
onto a semi-permanent conveyor structure, which is pref-
erably approximately 1m above the ground. The dis-
charging end of the mobile haulage arrangement prefer-
ably is adapted to advance or retracted according to the
mining cycle. Therefore, it is preferred that the mobile
haulage arrangement, in particular its discharge unit, is
adapted to straddle or be positioned alongside the semi-
permanent conveyor structure for some length.

[0104] Accordingto afurther aspect, a method for con-
tinuously conveying fragmented material in a conveying
direction is provided, the method comprising providing a
mobile haulage arrangement; moving the mobile haulage
arrangement such that the loading unit is positioned
where fragmented material can be fed to the mobile haul-
age arrangement and the discharge unit is positioned
where fragmented material can be discharged from the
mobile haulage arrangement; feeding fragmented mate-
rial to the loading unit; conveying fragmented material
via the belt of the enclosed belt conveyor; discharging
fragmented material from the discharge unit.

[0105] As to the advantages, preferred embodiments
and details of method for continuously conveying frag-
mented material in a conveying direction and its preferred
embodiments, reference is made to the corresponding
device aspects and theirembodiments described herein.
[0106] A drive arrangement for driving a belt of en-
closed belt conveyor preferably comprises a conveyor
drive assembly arranged to drive the belt of the conveyor
run inthe conveying direction and a return drive assembly
arranged to drive the belt of the return run in an opposite
direction.

[0107] The drive arrangement comprises at least two
drive assemblies that are preferably controlled and ac-
tuated as a unit. Each of these drive assemblies is ca-
pable of driving the belt of an enclosed belt conveyor in
a pre-defined, respective direction, whereby these re-
spective directions differ from one another, in particular
are opposite to each other.

[0108] The conveyor drive assembly is configured to
drive the belt of the enclosed belt conveyor from the load-
ing unit toward the discharge unit. This direction is de-
fined as the conveying direction. Accordingly, the return
drive assembly is configured to provide a movement of
the belt of the enclosed belt conveyor in the direction
from the discharge unit toward the loading unit, i.e. in the
opposite direction. This direction can be referred to as
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the return direction.

[0109] An enclosed belt conveyor comprises an end-
less conveyor belt for conveying loads, typically in the
form of fragmented material. The enclosed belt conveyor
comprises an endless conveyor belt with two opposite
longitudinal edges that are arranged along the whole
length of the belt. Preferably, the term opposite is to be
understood such that the two longitudinal edges are ar-
ranged on opposite sides of the belt relative to the con-
veying or return direction. When the belt is in a loading
or discharge position, the edges preferably are spaced
apart from each other to allow loads to be put onto the
belt or to be discharged from the belt. When the belt is
in a closed or conveying position, the two longitudinal
edges of the belt are arranged in close proximity to one
another. In doing so, the belt is bended into the form of
a closed loop, thereby forming a pouch for enclosing the
load. ltis preferred that the two opposite longitudinal edg-
es are brought into contact with each other, such that
they are arranged above each other in relation to a di-
rection substantially orthogonal to the conveying direc-
tion of the belt and running from a bottom part of the
enclosed belt conveyor to a top part of the enclosed belt
conveyor. Alternatively, they may be arranged adjacent
to each other in said direction.

[0110] The belt of the conveyor run is that part of the
conveyor belt that is currently driven in the conveying
direction. Accordingly, the belt of the return run is that
part of the same conveyor belt that is currently driven in
the return direction. The change in direction of the belt
may be achieved by respective rolling means arranged
at a material transfer structure at the two ends of the
mobile haulage arrangement.

[0111] Preferably, the drive arrangement is further
configured to change the driving direction of the belt of
the enclosed belt conveyor, such that the belt of the con-
veyor run is driven in the opposite direction (the return
direction) and the belt of the return run is driven in the
conveying direction. This configuration may preferably
be used in cases where the belt is overloaded with frag-
mented material, for example to remove all or parts of
the fragmented material already loaded on the enclosed
belt conveyor.

[0112] An advantage of a drive arrangement as de-
scribed herein is that it is configured to drive the belt in
both, the conveying and the return direction. This kind of
arrangement allows for a constant driving movement of
the closed conveyor belt in the conveying direction as
well as in the return direction of said conveyor belt by a
shared drive arrangement. The drive arrangement pref-
erably is one group or unit, structurally and/or functionally
coupled. Thus, it increases the stability of the return
movement compared to arrangements where the belt is
only driven in the conveying direction and is allowed to
run freely in the return direction, in particular since the
return movement is less affected by adverse effects such
as an increased friction or fullimmobility of certain rollers.
As a result, the drive arrangement further provides for a
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very reliable driving movement, even in cases where the
length of the enclosed belt conveyor is increased.
[0113] Further, by providing a drive arrangement driv-
ing both, the conveyor and the return run, a flexible mod-
ule is provided, which can be used, forexample, in certain
intervals along the conveyor belt. Thereby, for example,
itis possible to provide conveyor belts of different lengths
in an easy manner, since simply the corresponding
number of drive arrangements needs to be employed in
the respective intervals. Thus, the drive arrangement ac-
cording to the present invention provides for a system
that is both, flexible and reliable.

[0114] Ina preferred embodiment of the drive arrange-
ment, the conveyor drive assembly comprises a convey-
or run drive roller in friction connection with at least one
of two opposite longitudinal edges of the belt of the con-
veyor run driven by a conveyor drive unit, and the return
drive assembly comprises a return run drive roller in fric-
tion connection with at least one of the two opposite lon-
gitudinal edges of the belt of the return run driven by a
return drive unit. The conveyor run drive roller is config-
ured to transfer a driving force from the conveyor drive
unit to the belt of the conveyor run in order to move the
belt of the conveyor run in the conveying direction and
the return run drive roller is configured to transfer adriving
force from the return drive unit to the belt of the return
run in order to move the belt of the return run in the return
direction.

[0115] Preferably, the conveyor run drive roller is ac-
tuated to perform a rotational movement by the conveyor
drive unit, such as to move the belt of the conveyor run
along the conveying direction by means of said friction
connection. Preferably, the conveyor run drive roller co-
operates with a further roller - that may either be driven
or idle - arranged on the opposite side of the belt of the
conveyor run, which facilitates the transfer of the driving
force from the drive roller via friction to the belt. Accord-
ingly, a return run drive roller is configured to perform the
above described functionalities on the belt of the return
run. The return drive roller equally cooperates with at
further, driven or idle, roller that is arranged on the op-
posite side of the belt of the return run and facilitates the
transfer of the driving force via friction to the belt. This
embodiment allows for a cost-effective and reliable con-
figuration of a drive arrangement that is capable of driving
a belt of an enclosed belt conveyor in both, the conveyor
as well as the return direction.

[0116] In a further preferred embodiment of the drive
arrangement, the conveyor drive assembly comprises
two conveyor run drive rollers in friction connection with
the two opposite longitudinal edges of the belt of the con-
veyor run driven by a common conveyor drive unit or by
two separate conveyor drive units, and the return drive
assembly comprises two return run drive rollers in friction
connection with the two opposite longitudinal edges of
the belt of the return run driven by a common return drive
unit or by two separate return drive units.

[0117] Preferably, the belt of the conveyor run is driven
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by two conveyorrundriverollers, whereby these two con-
veyor run drive rollers are in friction connection with at
least one or both of the two opposite longitudinal edges
of the belt of the conveyor run. In particular, it is preferred
that a first one of the two conveyor run drive rollers is in
friction connection with a first one of the two opposite
longitudinal edges and a second one of the two conveyor
run drive rollers is in friction connection with a second
one of the two opposite longitudinal edges. These con-
veyorrun drive rollers may preferably be driven by a com-
mon conveyor drive unit comprised by the conveyor run
drive assembly. Alternatively, the two conveyor run drive
rollers may be driven by two separate conveyor drive
units of one conveyor run drive assembly.

[0118] Similarly, the belt of the return run is preferably
driven by two return run drive rollers, being in friction
connection with the two opposite longitudinal edges of
the belt of the return run. The return run drive rollers may
also preferably be driven by a common return drive unit
or by two separate return drive units comprised by the
return drive assembly.

[0119] This particular embodiment has the advantage
that the two opposite longitudinal edges of the belt of the
conveyor run and the return run, respectively, are evenly
driven along the conveying respective return direction.
This arrangement is therefore capable of preventing dis-
turbances in the conveying and/or return movement, in
particular in cases where one of the two opposite longi-
tudinal edges of the belt of the conveying and/or return
run moves differently that the second one of the two op-
posite longitudinal edges, for example due to a change
of the friction properties of one of the two edges or ex-
ternal influences preventing an even movement. In par-
ticular, by providing two drive rollers each for the con-
veying and the return run, higher driving forces can be
applied and/or the reliability of the drive arrangement is
increased due to the redundancy.

[0120] In afurther preferred embodiment, the drive ar-
rangement comprises at least one guide assembly ar-
ranged upstream or downstream of the conveyor or re-
turn drive assembly to guide at least one of the two op-
posite longitudinal edges of the belt of the conveyor run
or the return run. The terms upstream or downstream
may refer to either the conveying or the return direction.
Preferably, the terms upstream and downstream refer to
the conveying direction.

[0121] In this context, a guide assembly is preferably
an assembly of guide rollers, for example, configured to
guide the movement of the belt of the conveyor run in
the conveying direction and/or the belt of the return run
in the return direction by means of guiding at least one
of the two opposite longitudinal edges of said belt. Pref-
erably, these guide assemblies are arranged in front of
(downstream) and/or behind (upstream) the conveyor
drive assembly or the return drive assembly along the
conveying or return direction, respectively.

[0122] Preferably, one guide assembly is configured
such as to guide one of the two opposite longitudinal
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edges of the belt of the conveyor run and the return run.
Alternatively, it may be configured such as to guide both
of the two opposite longitudinal edges of the belt of the
conveyor run and the return run. Similarly, the guide as-
sembly is preferably provided such as to simultaneously
guide at least one of the two opposite longitudinal edges
of both, the belt of the conveyor run and the belt of the
return run. Alternatively, it may be provided to simulta-
neously guide both of the two opposite longitudinal edges
of both belts. Further to that, two separate guide assem-
blies are preferably provided to guide one or both of the
two opposite longitudinal edges of the belt of the convey-
or run and the belt of the return run, respectively.
[0123] This particular embodiment has the further ad-
vantage of an even higher reliability, as the guide assem-
bly provides additional guiding support to at least one of
the two opposite longitudinal edges of the belt of the con-
veyor run and/or return run. This has the advantage that
the driving force can be transferred from the drive as-
semblies to the conveyor and return run of the belt more
reliably. Further to that, since they may be arranged up-
stream or downstream or both, upstream and down-
stream, they further enhance flexibility of the arrange-
ment, as they allow for a choice at which locations along
the belt it would be necessary to arrange one or more
guide assembilies in addition or instead of the drive ar-
rangements.

[0124] According to an improvement of the previous
preferred embodiment, the at least one guide assembly
comprises a top guide roller and a lower guide roller.
[0125] In accordance with this improvement, the top
guide roller of the guide assembly is arranged on top of
at least one of the two opposite longitudinal edges, i.e.
above the enclosed conveyor belt in a direction substan-
tially orthogonal to the conveying and/or return direction
and running from the lower part of the enclosed belt con-
veyor to the upper part of the enclosed belt conveyor.
Accordingly, the lower guide roller is arranged below at
least one of the two opposite longitudinal edges in a di-
rection substantially orthogonal to the conveying and/or
return direction. The top guide roller and the lower guide
roller are thus brought into friction contact with the en-
closed belt conveyor, preferably at least one of the two
opposite longitudinal edges, respectively.

[0126] In that context, the direction running from the
lower part of the enclosed belt conveyor to the upper part
of the enclosed belt conveyor may be defined by regard-
ing the enclosed belt conveyor as a part of the mobile
haulage system. Said mobile haulage system has a basic
operation position in which itis located on a substantially
horizontal ground. In a basic operational mode, the di-
rection running from a lower part to an upper part is de-
fined by an axis that is substantially orthogonal to the
substantially horizontal ground. Accordingly, this axis
(and the respective direction) is substantially orthogonal
to the conveying direction. The lower part of the enclosed
belt conveyor is that part that is located closer to the
substantially horizontal ground and the upper part is that
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partlocated further away from the substantially horizontal
ground along this direction. Similarly, a first element ar-
ranged below second element is closer to the substan-
tially horizontal ground than said second element along
this direction and a first element arranged above a sec-
ond element is further away from the substantially hori-
zontal ground than said second element.

[0127] Preferably, the center axis of the top guide roller
is parallel to the direction running from the lower part of
the enclosed belt conveyor to its upper part and, thus,
orthogonal to the axis defining the conveying and/or the
return direction. The center axis of the lower guide roller
is preferably provided under an angle of approximately
45° in relation to said direction.

[0128] In a further improvement of the previous em-
bodiment, the at least one guide assembly comprises
first and second, opposite side guide rollers.

[0129] Preferably, these firstand second opposite side
guide rollers are arranged opposite of each other on both
sides of the belt of the conveyor run and/or the belt of
the return run. They are in contact with one or both of the
two opposite longitudinal edges of the belt of the convey-
or run and/or the return run. The center axis of these first
and second opposite side guide rollers is preferably par-
allel to the direction running from the lower part of the
enclosed belt conveyor to its upper part and orthogonal
to the axis defining the conveying and/or the return di-
rection.

[0130] These improvements have the further advan-
tage that the two opposite longitudinal edges of the belt
of the conveyor run and the return run, respectively, are
strictly guided in their movement, thereby further prevent-
ing any unwanted or unfavorable movement in any other
direction than the conveying and/or the return direction.
By means of this further guiding support, the enclosed
belt conveyoris therefore even more securedin its driving
direction, further enhancing reliability of the arrangement
and effectiveness of the drive assemblies.

[0131] According to a preferred embodiment, the drive
arrangement comprises four guide assemblies, wherein
a first guide assembly is arranged upstream of the con-
veyor drive assembly in the conveying direction to guide
at least one of the two opposite longitudinal edges of the
belt of the conveyor run, a second guide assembly is
arranged downstream of the conveyor drive assembly in
the conveying direction to guide at least one of the two
opposite longitudinal edges of the belt of the conveyor
run, a third guide assembly is arranged upstream of the
return drive assembly in the opposite direction to guide
at least one of the two opposite longitudinal edges of the
belt of the return run, and a fourth guide assembly is
arranged downstream of the return drive assembly in the
opposite direction to guide atleast one of the two opposite
longitudinal edges of the belt of the return run.

[0132] In accordance with this embodiment, a guide
assembly is arranged in front of and behind the conveyor
drive assembly of the drive arrangement and in front of
and behind the return drive assembly of the drive ar-
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rangement, respectively. Thus, the belt of the conveyor
run is guided to one conveyor run drive assembly and
away from it by two guide assemblies arranged along the
conveyor run. Similarly, the belt of the return run is guided
to one return run drive assembly and away from it by to
guide assemblies arranged along the return run. This ar-
rangement hast the further advantage of increasing the
reliability and effectiveness of the transfer of the driving
force of the conveyor run drive assembly and the return
run drive assembly to the belt of the conveyor run and
the return run, respectively.

[0133] In a further preferred embodiment of the drive
arrangement, adriving engagement of the conveyordrive
assembly with the belt of the conveyor run and/or the
return drive assembly with the belt of the return run is
releasable in a relocation mode.

[0134] On some occasions, it may be necessary to re-
locate the enclosed belt conveyor, in particular a mobile
haulage arrangement comprising an enclosed belt con-
veyor to another location or site. In such an instance, a
relocation mode is used, i.e. the whole enclosed belt con-
veyor or mobile haulage arrangement is moved (relocat-
ed) without a conveying movement or action of the en-
closed belt conveyor.

[0135] Inthese cases, itis preferred that the belt of the
conveyor run and/or the belt of the drive run are notdriven
by the drive arrangements. In order to prevent friction by
the drive rollers of each drive arrangement that is not
driven, it is preferred that a driving engagement, i.e. a
friction contact of the conveyor run drive roller(s) of the
conveyor drive assembly and/or the return run drive roll-
er(s) of the return drive assembly with two opposite lon-
gitudinal edges of the belt of the conveyor run and/or
return run, respectively, is releasable. This is achieved,
for example, by moving the conveyor and/or return drive
rollers of the drive arrangement to a certain distance from
the two opposite longitudinal edges of the belt, i.e. a gap
is provided between the drive rollers and the belt. In this
manner, the belt is allowed to move freely if the mobile
haulage arrangement is moved through a curved path or
over height differences during relocation. Thus, ifthe mo-
bile haulage arrangementis, for example, moved through
a curvature, the belt may automatically adjust to the bend
without influencing (moving) the drive rollers and also
without being inhibited by the drive rollers. Thus, the drive
roller will not be actuated by a belt movement necessi-
tated by the driving of a curvature by the mobile haulage
arrangement during relocation and also a free movement
of the belt will not be hindered by the drive rollers, when
the driving engagement is released. In this manner, it is
possible to reduce wear on the drive assemblies and the
belt.

[0136] The gap between the drive rollers and the belt
may be effected by a cylinder system which is configured
to move the conveyor and/or return drive rollers away
from the two opposite edges when relocation mode is
required and back to these two opposite edges once the
relocation mode has be executed and the enclosed con-
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veyor belt may restart the conveying process. Preferably,
one drive arrangement of a mobile haulage system com-
prising a plurality of drive arrangements, in particular,
only one of the two drive assemblies, remains in friction
contact with the belt in the relocation mode. Thereby, an
uncontrolled movement of the belt may be prevented.
According to a preferred embodiment of the drive ar-
rangement, the conveyor drive unitand/or the returndrive
unit is a hydraulic motor.

[0137] It is further preferred that the conveyor drive
unit(s) of and/or the return drive unit(s) the drive arrange-
ment(s) are provided as hydraulic motors. The hydraulic
motors preferably are configured not to allow for a move-
ment of the conveyor drive rollers and/or return drive roll-
ers (and, thus, the belt) when they are not driven or ac-
tivated. This configuration has the advantage that without
an active driven action, the whole arrangement will re-
main in is original position without the necessity of further
braking means. This has the further advantage of pre-
venting damages by unwanted movements in case of an
unexpected loss in power.

[0138] Itis also possible to employ non-hydraulic mo-
tors, such as an electric motor, as the conveyor and/or
the return drive unit(s). However, in such a case, it is
preferred that an immediate braking process is ensured
in cases where the power of the system is switched off
to prevent unwanted or uncontrolled movement of the
enclosed conveyor belt.

[0139] The previous embodiment of the drive arrange-
ment may be improved such that the conveyor and/or
the return drive unit is adapted to drive the belt with a
predetermined torque. In accordance with this improve-
ment, the velocity of the enclosed belt conveyor results
from the application of a predetermined torque to the belt
via the friction contact between the conveyor drive rollers
and/or return drive rollers and at least one of the opposite
longitudinal edges of the belt. In contrast to velocity or
speed controlled drive units, torque controlled drive units
allow for different velocities of the belt, while a constant
torque is applied, which may be the case when the belt
is guided around a curve, for example.

[0140] To determine or estimate the predetermined
torque applied by the conveyor and/or return drive units,
preferably, a desired velocity can be determined and a
torque of the conveyor and/or return drive units typically
required to achieve this desired velocity can be deter-
mined. Preferably, also the typical load of the conveyor
and a typical length of the conveyor to be driven (depend-
ing on the distance between drive arrangements)is taken
into account. The corresponding torque typically needed
for the desired velocity may then be set as the predeter-
mined torque for the conveyor and/or return drive units.
This predetermined torque is then provided to the con-
veyor and/or return drive units or hydraulic motors. The
hydraulic motors preferably employ this predetermined
torque to drive the enclosed belt conveyor.

[0141] The utilization of torque controlled drive units is
particularly beneficial for a drive arrangement driving
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both, the belt of the conveyor run and the belt of the return
run. Specifically, utilizing the torque as control parameter
allows for driving the belt of the conveyor run and the belt
of the return run at different velocities when the enclosed
belt conveyor has to be driven around a corner. This ar-
rangement makes use of the effect that in such a case
the velocity is dependent on the radius and the angular
velocity, i.e. thatrq/r, = V4/V,. In other words: For a small-
er radius, i.e. the inside bending radius of the corner, a
lower velocity is achieved, whereas for a larger radius.
l.e. the outside bending radius of the corner, a higher
velocity is achieved, both by application of the same
torque value. Thus, in this drive arrangement the velocity
of the enclosed belt conveyor will automatically adjusted
by the bending radius of the outside and inside bend of
the enclosed belt conveyor.

[0142] In afurther preferred embodiment, the drive ar-
rangement comprises at least one control unit, which is
adapted to control the torque applied by the conveyor
drive unit and/or the return drive unit. This control unit
may preferably be used to control only the torque. This
control unit may also provide a list of predetermined
torque values corresponding to respective predeter-
mined velocities of the enclosed belt conveyor. Prefera-
bly, the control unit is employed to control the torque di-
rectly at the drive arrangement.

[0143] A further aspect relates to a mobile haulage ar-
rangement incorporating a drive arrangement as previ-
ously described. In particular, the further aspect relates
to a mobile haulage arrangement for continuously con-
veying fragmented material in a conveying direction, the
mobile haulage arrangement comprising a loading unit
for receiving fragmented material, a discharge unit for
discharging fragmented material, at least one transport
unitarranged between the loading unit and the discharge
unit, a belt of on an enclosed belt conveyor, at least one
main drive arrangement and at least one auxiliary drive
arrangement for driving the belt, wherein the at least one
auxiliary drive arrangement is a drive arrangement ac-
cording to one or more aspects of the drive arrangement
as described herein.

[0144] A mobile haulage arrangement is a setup to fa-
cilitate transportation of material, which results from a
mining device, such as a drill or a cutting device, at a
mining location. The material is in a fragmented form, for
example rocks, ore, sand, or pebbles being released by
the mining device. To support the propulsion of the mining
device and to clear the mining location, the released frag-
mented material is transported from the mining location
away to a discharge location, which is located in a certain
distance from the mining location. The material is con-
tinuously conveyed by the mobile haulage arrangement
in a conveying direction.

[0145] The conveying direction can be described as
leading away from the mining location towards a dis-
charge location. The conveying direction does not nec-
essarily mean that it is in form of a straight line but can
be curved in any direction and vary in routes and over
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varying distances. Continuous conveying preferably is to
be understood, that the mobile haulage arrangement is
adapted to convey fragmented material without any sig-
nificant pauses or interruption, in particular not in a batch
process. This is usually performed with an endless belt
conveyor, preferably with an enclosed belt conveyor,
moving continuously from the mining location to the dis-
charge location, adapted to transport the fragmented ma-
terial.

[0146] Such a mobile haulage arrangement has the
advantage of an increased mobility and variability, as it
is possible to adjust the length of the mobile haulage
arrangement to the environmental requirements of each
mining site by introducing a variable number of transport
units and respective drive arrangements between the
loading unit and the discharge unit.

[0147] Preferably, the enclosed belt conveyor is
mounted on the mobile haulage arrangement and driven
in both, the conveying as well as the opposite direction,
by one or more auxiliary drive arrangements. Preferably,
these auxiliary drive arrangements are uniformly coupled
to a main drive arrangement via respective signal con-
nections and may thus be uniformly controlled by the
main drive arrangement. For example, the predeter-
mined torque may be set only in the main drive arrange-
ment and all auxiliary drive arrangements are set to apply
the same torque as the main drive arrangement. This
arrangement has the advantage of a uniform actuation
of all auxiliary drive arrangements and the main drive
arrangement by said main drive arrangement and, thus,
of a continuous and consistent driving movement of the
enclosed belt conveyor along its entire length.

[0148] In a preferred embodiment the mobile haulage
arrangement is implemented such that the at least one
main drive arrangement for driving the belt is a drive ar-
rangement as described herein.

[0149] In a further preferred embodiment of the mobile
haulage arrangement, a number of wheel units and a
number of crawler units are arranged between the load-
ing unitand the discharge unit, a first main drive arrange-
ment is arranged on the loading unit and a second main
drive arrangement is arranged on the discharge unit and
the at least one auxiliary drive arrangement is arranged
on one of the crawler units.

[0150] A wheel unit preferably is a transport unit com-
prising at least two wheels and a brake unit for braking
the wheels. A crawler unit preferably is a transport unit
comprising respective crawler tracks and at least one
crawler drive for driving at least one, preferably both,
crawler tracks, such as to drive the crawler in the con-
veying direction.

[0151] Preferably, these wheel and crawler units are
arranged between the loading unit and the discharge unit
along the length of the enclosed conveyor belt in the con-
veying direction. In such a case, itis preferred that a drive
arrangement as described hereinis arranged on the load-
ing unit such as to act as a first main drive arrangement.
Similarly, a drive arrangement is arranged on the dis-
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charge unit such as to act as a second main drive ar-
rangement. These first and second main drive arrange-
ments are used to control at least one auxiliary drive ar-
rangement that is arranged between the two main drive
arrangements on at least one of a wheel or a crawler unit.
[0152] Arranging a first main drive arrangement on the
loading unit and a second main drive arrangement on
the discharge unit allows for centralizing the control func-
tions of the mobile haulage system. In particular, this ar-
rangement makes it possible to provide a respective con-
trol unit and control panel at the loading unit and the dis-
charge unit, respectively, which may also be used to in-
sert the parameters for the first and second main drive
arrangements, such as the predetermined torque. Pro-
viding such a control unit and control panel on both, the
loading and the discharge unit is particularly advanta-
geous, since the mobile haulage arrangement is capable
to drive both directions and, thus, may be controlled from
both, the loading and the discharge end of the mobile
haulage arrangement. In addition to this advantage, this
embodiment allows for an overall high flexibility of the
mobile haulage system. In particular, the embodiment
enables providing respective "modules” for the mobile
haulage arrangement, consisting of a wheel or a crawler
unit provided with an auxiliary drive arrangement that can
readily be provided in between the loading and the dis-
charge unit in order to enhance the length of the mobile
haulage system.

[0153] A further aspect relates to a method for driving
a mobile haulage arrangement for continuously convey-
ing fragmented material in a conveying direction using a
drive arrangement as described herein, the method com-
prising: providing a mobile haulage arrangement as de-
scribed herein and, during a conveying operation of the
mobile haulage arrangement, driving the belt of the con-
veyor run in the conveying direction and/or the belt of the
return run in an opposite direction; wherein the conveyor
drive units and/or return drive units of the at least one
main drive arrangement are operated with a torque de-
pending on a desired velocity of the conveyor belt and
the conveyor drive units and/or return drive units of the
atleastone auxiliary drive arrangement are operated with
a preset torque.

[0154] Asdescribed herein, it can be preferred that the
torque is determined or estimated based on a desired
velocity. Such a torque preferably then is used as the
predetermined torque of the main drive arrangement(s)
and can be, forexample, set (by an operator, forexample)
in the main drive arrangement(s). Preferably, the auxil-
iary drive arrangements then are operated with a preset
torque, which further preferably is the same as the torque
of the main drive arrangement(s).

[0155] In a preferred embodiment of the method, dur-
ing relocation of the mobile haulage arrangement, a driv-
ing engagement of the at least one auxiliary drive ar-
rangement with the belt of the conveyor run and/or the
belt of the return run is released.

[0156] As to the advantages, preferred embodiments
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and details of method for driving a mobile haulage ar-
rangement and its preferred embodiments, reference is
made to the corresponding aspects and embodiments of
the drive arrangement and mobile haulage arrangement
described herein.

[0157] Preferred embodiments of the invention shall
now be described with reference to the attached draw-
ings, in which

Fig. 1: shows a perspective view of a mobile haulage
arrangement;

Fig. 2a:  shows a side view of the mobile haulage ar-
rangement according to Fig. 1 in a straight
alignment;

Fig. 2b:  shows a top view of the mobile haulage ar-
rangement according to Fig. 1;

Fig. 3a:  shows a detailed top view of a discharge end
of a mobile haulage arrangement according
to Fig. 2b;

Fig 3b: shows a detailed top view of a loading end of
a mobile haulage arrangement according to
Fig. 2b;

Fig. 4a:  shows a side view of an alternative setup of
a mobile haulage arrangement;

Fig. 4b:  shows a top view of an alternative setup of
the mobile haulage arrangement according
to Fig. 4a;

Fig. 5: shows a perspective view of an alternative
setup of the mobile haulage arrangement ac-
cording to Fig. 4a;

Fig. 6: shows a perspective cross-sectional view of
an enclosed belt conveyor;

Fig. 7a: shows a cross-sectional view of a fully open
belt of an enclosed belt conveyor;

shows a top view of the fully open belt of an
enclosed belt conveyor according to Fig. 7b;
shows a cross-sectional view of a partly
open belt of an enclosed belt conveyor;
shows a top view of the partly open belt of
an enclosed belt conveyor according to Fig.
7c;

shows a cross-sectional view of a closed belt
of an enclosed belt conveyor;

shows a top view of the closed belt of an
enclosed belt conveyor according to Fig. 7e;
shows across-sectional view of an open belt
of an enclosed belt conveyor;

shows a side view of two opposite longitu-
dinal edged of an enclosed belt conveyor in

Fig. 7b:
Fig. 7c:

Fig. 7d:

Fig. 7e:
Fig. 7f:
Fig. 8:

Fig. 9a:
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a vertical bend;

shows a cross-sectional side view of an en-
closed belt conveyor;

shows a partly cross-sectional side view of
a lower guide roller;

shows a top view of the lower guide roller
according to Fig. 10a;

shows a partly cross-sectional side view of
a side guide roller;

shows a perspective view of a wheel unit;
shows a perspective view of a crawler unit;
shows a cross-sectional side view of a
ground transportation structure of a crawler
unit;

shows a cross-sectional side view of an em-
bodiment of a spike of a crawler unit;
shows a side view of spikes according to
Fig. 15a mounted in a crawler chain;
shows a cross-sectional side view of another
embodiment of a spike of a crawler unit;
shows a side view of the spikes according
to Fig. 15¢c mounted in a crawler chain;
shows a cross-sectional side view of yet an-
other embodiment of a spike of a crawler
unit;

shows a side view of the spikes according
to Fig. 15e mounted in a crawler chain;
shows a perspective view of a loading unit;
shows a perspective view of a material
transfer structure of the loading unit accord-
ing to Fig. 16;

shows a detailed perspective view of a ma-
terial transfer structure of the loading unit
according to Fig. 17;

shows a perspective view of a belt in a ma-
terial transfer structure for the loading unit
according to Fig. 18;

shows a perspective view of a discharge
unit;

shows a perspective view of a material
transfer structure of the discharge unit ac-
cording to Fig. 20;

shows a perspective view of a part of a base
frame of a material transfer structure of the
discharge unit according to Fig. 20;

shows a perspective view of a support struc-
ture mounted between a wheel unit and a
crawler unit;

shows a detailed perspective view of the sup-
port structure according to Fig. 23;

shows a detailed perspective view of a first
end of the support structure according to Fig.
24;

shows a top view of a support structure in a
straight position;

shows a top view of the support structure ac-
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cording to Fig. 26 in a half-bent position;
shows a top view of the support structure ac-
cording to Fig. 26 in a fully bent position;
shows a perspective view of the support
structure according to Fig. 26 in a straight po-
sition;

shows a perspective view of the support
structure according to Fig. 26 structure in a
half-bent position;

shows a perspective view of the support
structure according to Fig. 26 in a fully bent
position;

shows a cross-sectional side view of a drive
arrangement;

shows a perspective view of a mounted drive
arrangement;

shows a side view of a bridge structure of a
mobile haulage arrangement;

shows a top view of the bridge structure ac-
cording to Fig. 34;

shows a perspective view of the bridge struc-
ture according to Fig. 34;

Fig. 28:

Fig. 29:

Fig. 30:

Fig. 31:

Fig. 32:
Fig. 33:
Fig. 34:
Fig. 35:
Fig. 36:
shows a cross-sectional view view of the

bridge structure according to section A-A in-
dicated in Fig. 34; and

Fig. 37:

Fig. 38 shows a top view of the bridge structure ac-
cording to Fig. 34 with the bridge structure
inclined relative to the loading unit and the

cutting or mining device.

[0158] Inthe drawings, identical elements or elements
with substantially identical function are indicated with
identical reference signs.

[0159] InFigs. 1, 2a, and 2b a perspective view, a side
view, and a top view, respectively, of a mobile haulage
arrangement 1 is shown. The mobile haulage arrange-
ment 1 comprises a loading unit 700 on a mining location,
next to a mining device, a discharge unit 800 on a dis-
charge location, and several transport units 100, ar-
ranged between the loading unit 700 and the discharge
unit 800. The mobile haulage arrangement 1 is located
inside a mine and is connecting the mining location with
the discharge location along a path through the mining
shafts. The transport units 100 can either be wheel units
105 or crawler units 205, keeping the mobile haulage
arrangement 1 movable within the mining shafts. As can
be seen from Figs. 1 and 2b, the mobile haulage arrange-
ment is able to bend around corners within the mine,
following a path through the mining shafts. The mobile
haulage arrangement has an overall length L1. In Fig.
2b, the wheel units 105 and crawler units 205 are ar-
ranged in an alternating order. Because of the modularity
of the arrangement, different setups of wheel units and
crawler units are possible. The loading unit 700 together
with two crawler units 205 and two wheel units 105 can
be described as the loading end 70 of the mobile haulage
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arrangement 1, which is located at the mining location.
The discharge unit 800 together with two wheel units 105
and a crawler unit 205 can be described as the discharge
end 80 of a mobile haulage arrangement 1, which is lo-
cated at the discharge location. As can be seen from Fig.
2b, the mobile haulage arrangement is able to turn in
bends or around corners. When turning to the one side,
an inside bend 7 on the inner side of the bending radius
and an outside bend 8 on the outer side of the bending
radius is formed. When turning to the other side, an inside
bend 5 on the inner side of the bending radius and an
outside bend 6 on the outer side of the bending radius is
formed.

[0160] Fig. 3a shows a detailed top view of the dis-
charge end 80 of the mobile haulage arrangement 1 of
Fig. 2b, comprising the discharge unit 800, a crawler unit
205 and two wheel units 105. Between each of the dis-
charge unit 800, the wheel units 105 and the crawler unit
205, a support structure 1000 is arranged, respectively.
Starting from the discharge unit 800, a support structure
1000 is connected to a first wheel unit 105, followed by
another support structure 1000, a crawler unit 205, a fur-
ther support structure 1000 and another wheel unit 105.
Another part of the next support structure 1000 is shown
as well, extending away from the discharge unit 800. Be-
cause of the modularity of the arrangement, different set-
ups of wheel units 105, crawler units 205 and support
structures 1000 are possible.

[0161] Fig. 3b shows a detailed top view of the loading
end 70 of a mobile haulage arrangement 1 of Fig. 2b,
comprising the loading unit 700, two crawler units 205
and two wheel units 105. Between each of the loading
unit 700, the wheel units 105 and the crawler units 205,
a support structure 1000 is arranged, respectively. Start-
ing from the loading unit 700, a support structure 1000
is connected to a first crawler unit 205, followed by an-
other support structure 1000, a wheel unit 105, a further
supportstructure 1000, another crawler unit 205, another
support structure 1000 and a further wheel unit 105. An-
other part of the next support structure is shown as well,
extending away from the loading unit 700. Because of
the modularity of the arrangement, different setups of
wheel units 105, crawler units 205 and support structures
1000 are possible.

[0162] To describe the modularity of the mobile haul-
age arrangement, Fig. 4a, 4b and 5 show side, top and
perspective views, respectively, of an alternative setup
of amobile haulage arrangement 1a. This alternative set-
up 1a comprises a discharge unit 800, two wheel units
105, a crawler unit 205, a loading unit 700 and a total of
four support structures 1000, interconnecting the dis-
charge unit 800, the wheel units 105, the crawler unit 205
and the loading unit 800. The alternative setup of the
mobile haulage arrangement 1a has an overall length
L1a being shorter than the length L1 of the mobile haul-
age arrangement 1, shown in Fig. 2a.

[0163] Figure 6 shows a perspective cross-sectional
view of an enclosed belt conveyor 20 employing a belt
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10. The belt 10 has two opposite longitudinal edges 11
and 12, which are formed as wedge-shaped profiles at-
tached to either side of a highly flexible center part
through a process of hot vulcanization. These two oppo-
site longitudinal edges 11, 12 are each provided with a
vulcanized belt edge core 13 for absorbing belt tension.
[0164] The belt 10 is folded by arranging the first one
of the two opposite longitudinal edges 11 below the sec-
ond one of the two opposite longitudinal edges 12. As a
result, the belt 10 forms a pouch with a drop-like section,
in which fragmented material 4 is placed and through
which it is conveyed along the conveying direction 2. By
means of this enclosed belt conveyor 20 it is possible to
minimize dust and spillage. Particularly, the belt 10 has
the advantage of being capable to drive even very small-
radius curves, thus rendering transfer points superfluous.
As aresult, the belt 10 can be employed as a closed loop
from the loading end 70 of the mobile haulage arrange-
ment 1 to the discharge end 80 of the mobile haulage
arrangement 1.

[0165] The belt 10 as shown in Fig. 6 is arranged in a
guide assembly 30 that is implemented as a single guide
assembly 37. A single guide assembly 37 is a guide as-
sembly 30 which guides the belt by utilizing a single side
guide roller 31 arranged on one side of the enclosed belt
conveyor 20 and a lower guide roller 32 arranged below
at least one of the two opposite longitudinal edges 11,
12 of the belt 10 .

[0166] The single guide assembly 37 is used to guide
the belt 10 along the conveying direction 2 from the load-
ing end 70 of the mobile haulage arrangement 1 to the
discharge end 80. This movement is effected by said
single side guide roller 31 and a lower guide roller 32.
The side guide roller 31 and the lower guide roller 32 are
in friction contact with the belt 10 of the enclosed belt
conveyor 20.

[0167] The side guide roller 31 is arranged such as to
establish friction contact with a side of the enclosed belt
conveyor 20 that is opposite to the wedge-shaped pro-
files that are provided as the two opposite longitudinal
edges 11, 12. The center axis XS of the side guide roller
31 is parallel to an axis substantially orthogonal to the
ground if the mobile haulage arrangement is provided in
a basic operation position on a substantially horizontal
ground as described herein. The lower guide roller 32 is
brought into friction contact with the first opposite longi-
tudinal edge 11. The center axis XE of the lower guide
roller 32 is provided under an angle of approximately 45°
in relation to the axis substantially orthogonal to the
ground if the mobile haulage arrangement is provided in
said basic operation position on a substantially horizontal
ground. During movement of the enclosed belt conveyor
20 in the conveying direction 2, the side guide roller 31
and the lower guide roller 32 rotate around their respec-
tive center axes XS and XE such as to guide the belt 10
in a conveying direction 2.

[0168] Fig. 7a-7f show the opening and/or closing pro-
cedure of a belt 10 of an enclosed belt conveyor. While
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Fig. 7a, 7c and 7e show a cross-sectional view, Fid. 7b,
7d and 7f show a top view, respectively. In Fig. 7a, a
cross-sectional view of a fully open belt 10 of an enclosed
belt conveyor is shown. The opposite longitudinal edges
11, 12 of the belt of the enclosed belt conveyor are each
engaged in a guide assembly 30. Both guide assemblies
30 are in this case single guide assemblies 37, compris-
ing a side guide roller 31 and a lower guide roller 32.
Each single guide assembly 37 engages a longitudinal
edge 11, 12 of an enclosed belt conveyor, holding the
edge between the space of the side guide roller 31 and
the lower guide roller 32. Fig. 7b shows a top view of Fig.
7a,wherein the engagement of the belt 10 of an enclosed
belt conveyor is visualized. The two single guide assem-
blies 37 engage the belt in a way such that an axis of
rotation XS of each of the side guide rollers engaging the
opposite longitudinal edges 11, 12 of the belt 10 include
an angle A30, which is preferably between 90 degrees
and 180 degrees. Each longitudinal edge 11, 12 of the
belt 10 engaged by each single guide assembly 37 in-
clude an angle A31 around the axis of rotation of the each
side guide rollers of approximately 179 degrees or less,
resulting in the opening or closing of the belt. In Fig. 7a
and 7b, the position of the belt can be described as fully
open. A belt 10 can be described as fully open, if two
virtual lines extending tangential from each longitudinal
edge 11, 12 of the belt 10 preferably include an angle
A32 of 90 degrees or more. In a fully open position, the
opposite longitudinal edges are spread such that frag-
mented material can be loaded to or discharged from the
belt 10. The belt 10 further has a width W1 between the
belt edge core 13 and the outer end of the longitudinal
edge 11, 12 which preferably lies in a range within 10 to
20 mm. Fig. 7c and 7d show a cross-sectional and a top
view, respectively, of a partly open belt 10 of an enclosed
belt conveyor. In this partly open position the angle A32
between the virtual lines tangentially extending from each
longitudinal edge 11, 12 is preferably below 90 degrees
and above 0 degrees. In this partly open position, each
of the opposite longitudinal edges 11, 12 of the belt 10
is engaged by a single guide assembly 37. The two single
guide assemblies 37 engage the belt in a way such that
an axis of rotation XS of each of the side guide rollers
engaging the opposite longitudinal edges 11, 12 of the
belt 10 include an angle A30, which is preferably around
90 degrees. Fig. 7e and 7f show a cross-sectional and a
top view, respectively, of a closed belt 10 of an enclosed
belt conveyor. In this closed position the angle A32 be-
tween the virtual lines tangentially extending from each
longitudinal edge 11, 12 is preferably O degrees. In this
closed position, the two opposite longitudinal edges 11,
12 of the belt 10 are engaged by one full guide assembly
36, comprising of two side guide rollers 31, a lower guide
roller 33 and a top guide roller 33. It is understood that
the application of various guide assemblies, comprising
various guide roller setups can be used, depending on
the necessity of guidance of the belt 10. It is further un-
derstood that various angles A31 can be applied by the
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arrangement of guide assembilies 30, to provide a faster
or slower opening and/or closing procedure of the belt 10.
[0169] Fig. 8 shows a cross-sectional view of a belt of
an enclosed belt conveyor in a fully open position. On
each longitudinal edge 11, 12 of the belt 10 there is a
thickening end of the belt, being unreleasably attached
to the belt 10. The thickening end of the longitudinal edge
each comprises abeltedge core 13, providing a stiffening
of the longitudinal edge and avoiding an overbending of
the longitudinal edge.

[0170] Figure 9a shows a cross-sectional view of a
bending of the belt edge cores 13 arranged inside the
two opposite longitudinal edges 11, 12 of the belt 10 in
case of a vertical curve. R2 designates the radius of the
belt edge core 13 of the first one of the two opposite
longitudinal edges 11 and R1 designates the radius of
the belt edge core 13 of the second one of the two op-
posite longitudinal edges 12. If the two opposite longitu-
dinal edges 11, 12 are arranged above each other in the
vertical direction - as shown in Fig. 9a - the belt edge
cores 13 do not have the same horizontal bending radius
(R1 = R2). Further, in order to prevent overstressing of
the belt edge cores 13, a certain minimum radius should
be maintained.

[0171] Figure 9b shows a cross-sectional view of an
enclosed belt conveyor 20. The belt 10 is folded to form
a pouch having a drop-like cross-sectional shape by ar-
ranging the two opposite longitudinal edges 11, 12 above
one another in a vertical direction. A side guide roller 31
is arranged such as to be in friction contact with the side
of the enclosed belt conveyor 20 that is opposite to the
wedge-shaped profiles that are provided as the two op-
posite longitudinal edges 11, 12. A lower guide roller 32
is arranged below the first one of the two opposite longi-
tudinal edges 11. The enclosed belt conveyor is driven
by the side guide roller 31 and the lower guide roller 32.
Radius R3 indicates a horizontal bending radius of the
enclosed belt conveyor 20 when the enclosed belt con-
veyor is configured to convey along a horizontal curva-
ture, for example, when the enclosed belt conveyor is
configured to convey along a path around a corner having
a certain radius.

[0172] Figure 10a shows a partly cross-sectional side-
view of the lower guide roller 32 and Figure 10b shows
a top view of a lower guide roller 32. The lower guide
roller 32 comprises a lower guide roller bearing 42 and
rotates around a center axis XE. R4 designates an outer
radius of the lower guide roller 32.

[0173] Figure 11 shows a partly cross-sectional side
view of the side guide roller 31. The side guide roller 31
comprises side guide mounting means 41 for mounting
the side guide roller 31 in the guide assembly 30. During
rotation, side guide roller 31 rotates around the center
axis XS.

[0174] In Fig. 12, a transport unit 100 is shown, com-
prising two ground transportation structures 110, 120
movable in a conveying direction 2 or the opposite direc-
tion 3, and a support frame 130, connecting the two
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ground transportation structures 110, 120 such that two
runs 21, 22 of a belt of an enclosed belt conveyor can be
fitted under the support frame 130 between the ground
transportation structures 110, 120. Each of the ground
transportation structures 110, 120 comprises a height
adjustment device 140, 150, adapted to vary the position
of at least a portion of the support frame. In this embod-
iment the height adjustment devices 140, 150 are hy-
draulic cylinders, arranged in a substantially vertical di-
rection. The height adjustment devices 140, 150 com-
prise two height adjustment support structures 141, 142,
151, 152, each, wherein the height adjustment support
structures are adapted to support the support frame to-
wards the ground transportation structures. Preferably,
the height adjustment support structures are extendable
in a substantially vertical direction and adapted to move
together with the height adjustment devices 140, 150.
[0175] The support frame 130 comprises two connec-
tors 160, 170, one on each side of the support frame 130
in a conveying direction 2, opposite of each other. The
connectors 160, 170 have a bar-shaped figure and are
adapted to form a releasable connection, for example
with a support structure. The ground support structures
110, 120 feature two wheels 111, 112, 121, 122 each,
arranged on the bottom side of the ground transportation
structures 110, 120, after one another in a conveying
direction, providing a connection of the transport unit 100
with the ground. The transport unit 100 can thus be de-
scribed as a wheel unit 105. The wheels 111, 112, 121,
122 each comprise a pneumatic tire, arranged on a wheel
rim. Further, the wheel unit comprises a braking unit 115,
which can be for example arranged on the axis of a wheel
121. In this embodiment, it can be seen in Fig. 12, that
the extension of the support frame 130 in the conveying
direction 2 is smaller than an extension of both the ground
transportation structures 110, 120 in the conveying di-
rection 2.

[0176] Fig. 13 shows an alternative embodiment of a
transport unit 100, in a similar setup as shown in Fig. 12,
comprising two ground transportation structures 210,
220, arranged for a movement in a conveying direction
2 or the opposite direction 3, and a support frame 230
connecting the two ground transportation structures 210,
220 in a way that two runs of an enclosed belt conveyor
can be fitted under the support frame 230 between the
ground transportation structures 210, 220. Each of the
ground transportation structures 210, 220 comprises a
height adjustment device 240, 250, adapted to vary the
position of at least a portion of the support frame. The
height adjustment devices 240, 250 further comprise two
height adjustment support structures 241, 242, 251, 252,
each, wherein the height adjustment support structures
are adapted to support the support frame towards the
ground transportation structures. Preferably, the height
adjustment support structures 241, 242, 251, 252 are
extendable in a substantially vertical direction and adapt-
ed to move together with the height adjustment devices
240, 250. In this embodiment the height adjustment de-
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vices 240, 250 are hydraulic cylinders, arranged in a ver-
tical direction. The support frame comprises two connec-
tors 260, 270, one on each side of the support frame 230
in a conveying direction 2, opposite of each other. The
connectors 260, 270 have a bar-shaped figure and are
adapted to form a releasable connection, for example
with a support structure. The ground support structures
210, 220 in this embodiment are crawler tracks 211, 221,
each arranged on the bottom side of the ground trans-
portation structures 210, 220, providing a connection of
the transport unit 100 with the ground. The transport unit
100 in this embodiment can thus be described as a crawl-
er unit 205. The crawler unit 205 further comprises a
crawler drive 215 for driving the crawler tracks. The crawl-
er tracks both comprise a crawler chain 216, two main
crawler drive means 212, driving the chain 216 of each
of the crawler tracks, and six auxiliary crawler drive
means 213, supporting the crawler chain 216. The crawl-
er unit 205 further comprises an operation unit 280, ca-
pable of operating the crawler. In this embodiment it can
also be seen, that the extension of the support frame 230
in the conveying direction 2 is smaller than an extension
of both the ground transportation structures 210, 220 in
the conveying direction 2.

[0177] Fig. 14 shows a cross-sectional view of a crawl-
er track 211, 221 of a crawler unit 205. In this embodi-
ment, the crawler track 211, 221 comprises a crawler
chain 216 being driven by the main crawler drive means
212, being located atthe frontand back end of the crawler
track 211, 221, being driven by the crawler drive 215 in
a conveying direction 2. The crawler track 211, 221 fur-
ther comprises a set of five auxiliary crawler drive means
213, being arranged between the front and back main
crawler drive means 212 in a longitudinal orientation be-
hind another in the conveying direction 2.

[0178] Figs. 15a-f, cross-sectional side views of three
different spikes are shown. While Figs. 15a, 15c, and 15e
show the various forms of spikes 225, 226, 227, Figs.
15b, 15d, and 15f show the various forms of spikes 225,
226, 227 being mounted in a crawler chain 216, accord-
ingly. Itis understood, that these types of spikes are only
examples and the application of spikes in the crawler
chain 216 is not limited by these examples.

[0179] Fig. 16 shows a perspective view of a loading
unit 700, comprising a material transfer unit 300 with a
material transfer structure 500, and a crawler unit 205
according to Fig. 13. The material transfer structure 500
is mounted at the crawler unit 205 below the support
frame 230 and comprises a base frame 510 with a first
end 511 and a second end 512. The material transfer
structure 500 further comprises rolling means 540, which
are arranged on the second end 512 of the base frame
510 and which are adapted to turn the belt 10 between
a conveyor run 21 and a return run 22 of an enclosed
belt conveyor. The rolling means comprise of two return
discs 541, 542 and aroller 543. The two return discs 541,
542 are arranged on each side of the belt 10 being in
contact with a part of the belt 10 near the opposite lon-
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gitudinal edges 11, 12. The roller 543 is preferably ar-
ranged between the two return discs, supporting the belt
10 in its center, between the opposite longitudinal edges.
On the first end 511 of the base frame 510 there is further
aconnector 560 arranged to connect with a support struc-
ture, for example. On the second end 512 there is further
aloading arrangement 570 arranged to guide fragmented
material to be conveyed in the belt 10 of the enclosed
belt conveyor. The material transfer structure further
comprises a plurality of guide assemblies 30 for engaging
opposite longitudinal edges of a belt 10 of an enclosed
belt conveyor. The guide assemblies 30 are partly adapt-
ed as double guide assemblies 35, full guide assemblies
36, single guide assemblies 37, and half guide assem-
blies 38, arranged within the base frame 510, depending
on the weight and need for guidance of the belt 10. The
belt 10 is opened and closed within the material transfer
structure 500 as described in Fig. 7a-f. In this particular
embodiment, the conveyor run 21 of the belt 10 is closed
and the return run 22 of the belt 10 is open in the material
transfer structure. The material transfer unit has an over-
all length L7 in longitudinal direction.

[0180] Fig. 17 shows a perspective view of the material
transfer structure 500 of the loading unit 700 according
to Fig. 16. In this figure, the guiding of the belt 10 is vis-
ualized in particular. The conveyor run 21 runs in con-
veying direction 3, exiting the base frame 510 at the first
end 511 while the return run 22 runs in the opposite di-
rection 3, entering the base frame 510 at the first end
511. Both, the conveyor run 21 and the return run 22
enter and exit the base frame 511 at substantially the
same height level, respectively. When the return run 22
enters the base frame 511 in a closed position, the empty
belt 10 is spread by guide assemblies 30 into a partly
open state while being guided from the entry level height
to a lower level through a first, inclined section 514 ad-
jacent the first end 511 of the base frame 510. Once
arrived in the lower state, the belt 10 of the return run is
further spread to a fully open state and guided under-
neath the conveyor run 21 by further guide assemblies
30 in a second, less or not inclined section 515 at the
second end 512 of the base frame 510. At the second
end 512 of the base frame 510, the fully open belt 10 is
turned by the rolling means 540 in a way that the inside
ofthereturn run 22 is turned to the outside of the conveyor
run 21 and the outside of the previous return run 22 is
turned to the inside of the conveyorrun 21. In this position,
the open belt 10 is filled with fragmented material through
the loading arrangement 570. The conveyor run 21 of
the belt 10 is then guided by the guide assemblies 30
from a fully open position to a partly open position in a
section adjacent the second end 512 of the base frame
510 and then guided from a partly open position to a
closed position in a section adjacent the first end 511 of
the base frame 510. When exiting the base frame 510 at
the firstend 511, the conveyor run 21 is at the same level
as the return run 22 entered the base frame 510. The
material transfer structure 500 further comprises support
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rollers 580 arranged on the base frame 510 to support
the material transfer structure towards the ground. The
material transfer structure 500 has an overall length L5
in longitudinal extension, which is preferably the same
length as the length L7 of the loading unit 700.

[0181] Fig. 18 shows a detailed view of the material
transfer structure 500 according to Fig. 17, in particular
of the arrangement of the guide assemblies 30, which
are arranged according to the guiding and carrying ne-
cessities of the material transfer structure 500. On the
first end of the base frame a double guide assembly 35
is arranged, engaging both opposite longitudinal edges
11, 12 of the belt 10 together in a closed position, followed
by a single guide assembly 38, and two of half guide
assemblies 38, opening the belt 10 by separating the
opposite longitudinal edges 11, 12 of the belt 10 into sep-
arate half guide assemblies 38. Then the belt 10is guided
to the lower end of the second end of the base frame,
followed by a full guide assembly 36 and then a plurality
of single guide assemblies 37 to open the belt from a
partly open position and into a fully open position at the
rolling means 540. The return discs 541, 542 of the rolling
means each guide a longitudinal edge 11, 12 of the belt
10 when turning the belt 10 between the conveyor run
21 and the return run 22. After passing the rolling means
540, the belt 10 is reversely closed in similar fashion by
first applying a plurality of single guide assemblies 37 to
guide the belt 10 fromfully openinto a partly open position
and into the closed position.

[0182] Fig. 19 shows the movement and in particular
the opening and closing procedure of the belt 10 in the
material transfer structure 500 according to Fig. 18.
[0183] Fig. 20 shows a discharge unit 800, comprising
of a material transfer unit 400, with a material transfer
structure 600, and a crawler unit 205 according to Fig.
13. The material transfer structure 600 is mounted at the
crawler unit 205 below the support frame 230 and com-
prises a base frame 610 with afirstend 611 and a second
end 612. The base frame further comprises two parts
616, 617 which are connected with each other such that
they are moveable in a translational movement 619 rel-
ative to each other in the conveying direction 2. This
translational movement 619 is facilitated through a hy-
draulic cylinder 620, arranged between the two parts 616,
617 of the base frame 610, mounted on the hydraulic
cylinder mounting element. In this embodiment, the first
end 611 is located at one part 616 of the base frame 610
and the second end 612 is located at the other part 617
of the base frame 610. Preferably, the part 616 of the
base frame 610 is fixedly mounted to the crawler unit
205, preferably on the support frame 230 of the crawler
unit 205. The material transfer structure 600 further com-
prises rolling means 640, which are arranged on the sec-
ond end 612 of the base frame 610 and which are adapted
to turn the belt 10 between a conveyorrun 21 and areturn
run 22 of an enclosed belt conveyor. The rolling means
comprise of two return discs 641, 642 and a roller 643.
The two return discs 641, 642 are arranged on each side



45

of the belt 10 being in contact with a part of the belt 10
near the opposite longitudinal edges 11, 12. The roller
643 is preferably arranged between the two return discs,
supporting the belt 10 in center between the opposite
longitudinal edges. On the firstend 611 of the base frame
610 there is further a connector 660 arranged to connect
with a support structure, for example. On the second end
612 there is further a discharge arrangement 670 ar-
ranged to guide fragmented material to be discharged
from the belt 10 of the enclosed belt conveyor. The ma-
terial transfer structure further comprises a plurality of
guide assemblies 30 for engaging opposite longitudinal
edges of a belt 10 of an enclosed belt conveyor. The
guide assemblies 30 are adapted as full guide assem-
blies 36, arranged within the base frame 610, but can be
any other type of guide assemblies as well. The belt 10
is opened and closed within the material transfer struc-
ture 600 as described in Fig. 7a-f. In this particular em-
bodiment, the conveyor run 21 of the belt 10 is open and
the return run 22 of the belt 10 is closed in the material
transfer structure. The discharge unit 800 has an overall
length L8 in longitudinal direction. Through the hydraulic
cylinder 620, mounted between the two parts 616, 617
of the base frame 610, it is possible to move one part
617 towards and away from the other part 616 and thus,
to move the guide assemblies 30 and the rolling means
640 towards and away from the rest of the mobile haulage
arrangement 1, 1a. This is particularly preferred as it is
thus possible to loosen and in particular tighten the belt
10 of the mobile haulage arrangement.

[0184] Fig. 21 shows a perspective view of the material
transfer structure 600 of the discharge unit 800 according
to Fig. 20, in particular the part 616 of the base frame
610. In this figure, the guiding of the belt 10 within the
discharge unit 800 is visualized in particular.

[0185] Theconveyorrun 21 runsinconveyingdirection
3, entering the base frame 610 at the first end 611 while
the return run 22 runs in the opposite direction 3, exiting
the base frame 610 at the first end 611. Both, the con-
veyorrun 21 and the return run 22 enter and exit the base
frame 611 as substantially the same height level, respec-
tively. When the conveyor run 22 enters the base frame
610in a closed position, the belt 10 filled with fragmented
material is first spread by guide assemblies 30 into a
partly open position in a section adjacent the first end
611 of the base frame 610 and then spread into a fully
open position in a section adjacent the second end 612
of the base frame 610. The belt 10 is then turned by the
rolling means 640 in a way that the inside of the conveyor
run 21 is turned to the outside of the return run 22 and
the outside of the conveyor run 21 is turned to the inside
of the return run 22. The return discs 641 and 642 of the
rolling means 640 each guide a longitudinal edge 11, 12
of the belt 10 when turning the belt 10 between the con-
veyor run 21 and the return run 22. When being turned
by the rolling means 640, the fragmented material trans-
ported in or on the belt 10 is then discharged from the
discharge unit 800 through the discharge arrangement

EP 3 259 216 B9

10

15

20

25

30

35

40

45

50

55

24

46

670. The return run 22 of the belt 10 is then guided by
the guide assemblies 30 from a fully open position at the
lower end 613 of the second end 612 of the base frame
610 to a partly open position underneath the conveyor
run 21 in a second, less or not inclined section 615 ad-
jacent the second end of the base frame 610 and then
to a closed position in an first inclined section 614 adja-
centthe firstend 611 of the base frame 610 When exiting
the base frame 610 at the first end 611, the return run 22
is at the same level as the conveyor run 21 entered the
base frame 610 The material transfer structure 600 has
an overall length L6 in longitudinal extension, which is
preferably the same length as the length L8 of the dis-
charge unit 800.

[0186] Fig.22shows a perspective view of the part617
of the base frame 610 of a material transfer structure 600
of the discharge unit 800 according to Fig. 20. The part
617 of the base frame can be arranged together with the
part616 so thatthe two parts 616,617 are able to perform
a translational movement 619 in the conveying direction
2. This is facilitated by a hydraulic cylinder 620, mounted
on one part 617 of the base frame and mounted on the
hydraulic cylinder mounting element 618 on the other
part 616 of the base frame 610.

[0187] Fig. 23 shows a perspective view of a support
structure 1000 mounted between a wheel unit 105 ac-
cording to Fig. 12 and a crawler unit 205 according to
Fig. 13. The support structure extends between a first
end 1001 and a second end 1002 and comprises a first
end element 1100 with a main extension in a longitudinal
direction L11, a width extension in a width direction W11
orthogonal to the longitudinal direction L11 and a height
extension in a height direction H11 orthogonal to the lon-
gitudinal direction L11 and the width direction W11. The
support structure further comprises a second end ele-
ment 1200 with a main extension in a longitudinal direc-
tion L11, a width extension in a width direction W11 or-
thogonal to the longitudinal direction L11 and a height
extension in a height direction H11 orthogonal to the lon-
gitudinal direction L11 and the width direction W11. The
supportstructure also comprises a link element 1300 with
a main extension in a longitudinal direction L11, a width
extension in a width direction W11 orthogonal to the lon-
gitudinal direction L11 and a height extension in a height
direction H11 orthogonal to the longitudinal direction L11
and the width direction W11.

[0188] The first end element 1100, the second end el-
ement 1200 and the link element 1300 all comprise a
framework structure, with longitudinal and width exten-
sion exceeding the height extension. The support struc-
ture further comprises a plurality of guide assemblies 30
for engaging opposite longitudinal edges of a belt of an
enclosed belt conveyor, which can be, for example, full
guide assembilies 36. In this embodiment, there are guide
assemblies arranged at the first end element 1100, the
second end element 1200 as well as the link element
1300. The first end element 1100 and the second end
element 1200 both have an outer end 1101, 1201, re-
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spectively. Both outer ends 1101, 1201 comprise end
connectors 1110, 1210, the first end connector 1110 and
the second end connector 1210, respectively. The first
and second end connectors 1110, 1210 both are adapted
to form a connection with a transport unit 100, 105, 205.
[0189] Inthe shown embodiment, the first end connec-
tor 1110 has a ring-shaped form and engages with the
bar-shaped form of the connector 270 of the crawler unit
205. Respectively, the second end connector 1210 forms
a connection in the same way with the connector 160 of
the wheel unit 105. On the opposite side of the crawler
unit 205 in a longitudinal direction L11 another second
end element 1200 is arranged and connected with the
connector 260 of the crawler unit, while on the opposite
side of the wheel unit 105 in a longitudinal direction L11
another first end element 1100 is arranged and connect-
ed with the connector 170 of the wheel unit.

[0190] It has to be understood that the transport units
can be interchanged due to the modular setup of the mo-
bile haulage arrangement to adapt to certain require-
ments. The connection formed between the first end con-
nector 1110 and the connector 270 of the crawler unit
205is adapted to allow for a rotation about an axis parallel
to the width direction W11 and about an axis parallel to
the longitudinal direction L11. The connection formed be-
tween the second end connector 1210 and the connector
160 of the wheel unit 105 is adapted to allow for a rotation
about an axis parallel to the width direction W11. The
firstend element 1100 and the second end element 1200
both have an inner connector 1120, 1220, respectively,
while the link element 1300 has two inner connectors
1320, 1330 on opposite ends of the link element 1300 in
a longitudinal direction L11.

[0191] Inthis embodiment the inner connector 1120 of
the first end element 1100 forms a connection with one
ofthe end connectors 1320 of the link element 1300 while
the inner connector 1220 of the second end element 1200
forms a connection with the other, opposite inner con-
nector 1330 of the link element. Both connections allow
for a rotation about an axis parallel to the height direction
H11 and are supported by a connecting pin 1130, 1230
of the first and second end element 1100, 1200, respec-
tively.

[0192] Inthisembodiment, thefirstend connector 1110
is fixed against a rotation about an axis parallel to the
height direction H11, the second end connector 1210 is
fixed against a rotation about an axis parallel to the height
direction H11 and against a rotation about an axis parallel
to the longitudinal direction L11, and the inner connectors
1120, 1220, 1320, 1330 are fixed against a rotation about
an axis parallel to the width direction W11 and an axis
parallel to the longitudinal direction L11, respectively.
[0193] Between thefirstend element 1100 and the link
element 1300 as well as between the second end ele-
ment 1200 and the link element, a first and second tele-
scopic element 1500, 1600 are arranged, respectively.
The first telescopic element 1500 is mounted on the first
side to a first telescopic mounting element 1510, being
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arranged at the firstend element 1100, and on the second
side to a second telescopic mounting element 1520, be-
ing arranged at the link element 1300. Accordingly, the
second telescopic element 1600 is mounted on the first
side to a first telescopic mounting element 1610, being
arranged at the second end element 1200, and on the
second side to a second telescopic mounting element
1620, being arranged at the link element 1300.

[0194] The firstand second telescopic elements 1500,
1600 are each adapted as a hydraulic cylinder, preferably
being powered by a hydraulic valve block, being arranged
at either one or both of the wheel unit and/or the crawler
unit. The first and second telescopic elements 1500,
1600 are further arranged to control a rotational move-
ment about the inner connectors 1120, 1220, of the first
and second end elements 1100, 1200, respectively. Fur-
ther, the firstand second telescopic elements 1500, 1600
are adapted to register a distance by which it is retracted
and/or extended.

[0195] As can be seen from this embodiment, the first
telescopic element 1500 is bridging the connection
formed between the two inner connectors 1120, 1320 of
the first end element 1100 and the link end element 1300
and the second telescopic element 1600 is bridging the
connection formed between the two inner connectors
1220, 1330 of the second end element 1200 and the link
element 1300. The overall length of the support unit L10
is about 6m

[0196] Fig. 24 shows a detailed perspective view of the
support structure 1000 according to Fig. 23. Here it can
be seen, that the guide assemblies 30 are adapted as
full guide assemblies 36, comprising two opposite side
guide rollers 31, a top guide roller 33 and a lower guide
roller 32 for engaging the belt of an enclosed belt con-
veyor.

[0197] Fig. 25 shows a detailed perspective view of a
first end 1100 of the support structure 1000 according to
Fig. 24.

[0198] Figs. 26-31 show top and perspective view of a
different embodiment of a support structure in straight,
half-bent and fully bent positions, respectively. While
Figs. 26-28 show a top view of the support structure in
straight, half-bent and fully bent positions, Figs. 29-31
show a perspective view of these positions, respectively.
[0199] In this embodiment, the support structure ex-
tends between a first end 1001 and a second end 1002
and comprises a first end element 1100 with a main ex-
tension in a longitudinal direction L11, a width extension
in a width direction W11 orthogonal to the longitudinal
direction L11 and a height extension in a height direction
H11 orthogonal to the longitudinal direction L11 and the
width direction W11.

[0200] The support structure further comprises a sec-
ond end element 1200 with a main extension in a longi-
tudinal direction L11, a width extension in a width direc-
tion W11 orthogonal to the longitudinal direction L11 and
a height extension in a height direction H11 orthogonal
to the longitudinal direction L11 and the width direction
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W11.

[0201] The support structure also comprises a link el-
ement 1300 with a main extension in a longitudinal di-
rection L11, a width extension in a width direction W11
orthogonal to the longitudinal direction L11 and a height
extension in a height direction H11 orthogonal to the lon-
gitudinal direction L11 and the width direction W11.
[0202] The first end element 1100, the second end el-
ement 1200 and the link element 1300 all comprise a
framework structure, with longitudinal and width exten-
sion exceeding the height extension. The support struc-
ture further comprises a plurality of guide assemblies 30
for engaging opposite longitudinal edges of a belt of an
enclosed belt conveyor, which are in this embodiment
partly adapted as full guide assemblies 36 and partly as
double guide assemblies 35.

[0203] The first end element 1100 and the second end
element 1200 both have an outer end 1101, 1201, re-
spectively. Both outer ends 1101, 1201 comprise an end
connector 1110, 1210, the first end connector 1110 and
the second end connector 1210, respectively. The first
and second end connectors 1110, 1210 both are adapted
to form a connection with a transport unit and are in a
ring-shaped form. The connection formed between the
first end connector 1110 and the connector 270 of the
crawler unit 205 is adapted to allow for a rotation about
an axis parallel to the width direction W11 and about an
axis parallel to the longitudinal direction L11. The con-
nection formed between the second end connector 1210
and the connector 160 of the wheel unit 105 is adapted
to allow for a rotation about an axis parallel to the width
direction W11. Thefirstend element 1100 and the second
end element 1200 both have an inner connector 1120,
1220, respectively, while the link element 1300 has two
inner connectors 1320, 1330 on opposite ends of the link
element 1300 in a longitudinal direction L11.

[0204] In this embodiment the inner connector 1120 of
the first end element 1100 forms a connection with one
ofthe end connectors 1320 of the link element 1300 while
the inner connector 1220 of the second end element 1200
forms a connection with the other, opposite inner con-
nector 1330 of the link element. Both connections allow
for a rotation about an axis parallel to the height direction
H11 and are supported by a connecting pin 1130, 1230
of the first and second end element 1100, 1200, respec-
tively. In this embodiment, the first end connector 1110
is fixed against a rotation about an axis parallel to the
height direction H11, the second end connector 1210 is
fixed against a rotation about an axis parallel to the height
direction H11 and against a rotation about an axis parallel
to the longitudinal direction L11, and the inner connectors
1120, 1220, 1320, 1330 are fixed against a rotation about
an axis parallel to the width direction W11 and an axis
parallel to the longitudinal direction L11, respectively. Be-
tween the first end element 1100 and the link element
1300 as well as between the second end element 1200
and the link element firstand second telescopic elements
1500, 1600 are arranged, respectively. The first telescop-
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ic element 1500 is mounted on the first side to a first
telescopic mounting element 1510, being arranged at the
first end element 1100, and on the second side to a sec-
ond telescopic mounting element 1520, being arranged
at the link element 1300. Accordingly, the second tele-
scopic element 1600 is mounted on the first side to a first
telescopic mounting element 1610, being arranged at the
second end element 1200, and on the second side to a
second telescopic mounting element 1620, being ar-
ranged at the link element 1300. The first and second
telescopic elements 1500, 1600 are each adapted as a
hydraulic cylinder, preferably being powered by a hydrau-
lic valve block, being arranged at either one or both of
the wheel unit and/or the crawler unit. The first and sec-
ond telescopic elements 1500, 1600 are further arranged
to control a rotational movement about the inner connec-
tors 1120, 1220, of the first and second end elements
1100, 1200, respectively. In this embodiment this is per-
formed by the control unit 1550, arranged at the first tel-
escopic element 1550. Further, the first and second tel-
escopic elements 1500, 1600 are adapted to register a
distance by which it is retracted and/or extended.
[0205] As can be seen from this embodiment, the first
telescopic element 1500 is bridging the connection
formed between the two inner connectors 1120, 1320 of
the first end element 1100 and the link end element 1300
and the second telescopic element 1600 is bridging the
connection formed between the two inner connectors
1220, 1330 of the second end element 1200 and the link
element 1300.

[0206] In this embodiment there are two guide assem-
blies 30 in the form of full guide assemblies 35 arranged
at the first end element. Further, there are two guide as-
semblies 30 in the form of full guide assemblies 35 ar-
ranged at the link element 1300. Two guide assemblies
30 in the form of double guide assemblies are arranged
at the connection between the first end element 1100
and the link element 1300 and two guide assemblies 30
in the form of double guide assemblies 35 are arranged
at connection between the second end element and the
link element. The full guide assembly 36 comprises two
side guide rollers 31, a top guide roller 33 and a lower
guide roller 32, arranged to engage the opposite longi-
tudinal edges of a belt of an enclosed belt conveyor. The
double guide assembly 35 comprises two sets of two side
guide rollers 31 each, a top guide roller 33 and a lower
guide roller 32, wherein each set is arranged to engage
the opposite longitudinal edges of a belt of an enclosed
belt conveyor.

[0207] The position of the support structure 1000
shown in Figs. 26 and 29, respectively, can be described
as a straight position. In this straight position, the first
end element 1100, the second end element 1200 and
the link element are arranged in a substantially straight
direction parallel to the longitudinal direction. This means
that the neither of the first and second end element 1100,
1200 is rotated in a rotation about an axis parallel to the
height direction H11 on the two connections formed by



51 EP 3 259 216 B9 52

the inner connectors 1120, 1320, 1220, 1330. This posi-
tion is used for a movement of a mobile haulage arrange-
ment in a substantially straight direction, parallel to the
longitudinal direction.

[0208] The position of the support structure 1000
shown in Figs. 27 and 30, respectively, can be described
as a half-bent position. In this half-bent position, the first
end element 1100 is rotated in a rotation about an axis
parallel to the height direction H11 on a connection
formed by the inner connectors 1120, 1320, deflecting
from the straight direction and forming a bend. The sec-
ond end element 1200 is not rotated, still remaining in a
straight direction with the link element 1300. To achieve
the rotation of the first end element 1100, the first tele-
scopic element 1500 is extended, thus pushing the first
telescopic mounting element 1510 away from the second
telescopic mounting element 1520. As the connection
formed between the inner connectors 1120 and 1320 al-
lows the first end element 1100 for a rotation about an
axis parallel to the heightdirection H11 butis fixed against
rotation about an axis parallel to the width direction W11
and an axis parallel to the longitudinal direction L11, the
first end element is rotated about an axis parallel to the
height direction H11 only. The amount of rotation about
the axis parallel to the height direction is corresponding
with the amount of extension of the telescopic element
in relation to the extension in a straight position. In this
embodiment it can be seen, that the double guide roller
35 arranged at the connection formed by the inner con-
nectors 1120, 1320 is rotated by substantially the half of
the amount of rotation of the first end element, thus al-
lowing for a smooth bend of a belt engaged by the double
guide roller 35.

[0209] The position of the support structure 1000
shown in Figs. 28 and 31, respectively, can be described
as a fully bent position. In this fully bent position, the first
end element 1100 is rotated in a rotation about an axis
parallel to the height direction H11 on a connection
formed by the inner connectors 1120, 1320, deflecting
from the straight direction and forming a bend. The sec-
ond end element 1200 is also rotated in a rotation about
an axis parallel to the height direction H11 on a connec-
tion formed by the inner connectors 1220, 1330, deflect-
ing from the straight direction and forming a bend. To
achieve the additional rotation of the second end element
1200, the first telescopic element 1600 is extended, thus
pushing the second telescopic mounting element 1620
away from the first telescopic mounting element 1610.
As the connection formed between the inner connectors
1220 and 1330 allows the second end element 1200 for
a rotation about an axis parallel to the height direction
H11 but is fixed against rotation about an axis parallel to
the width direction W11 and an axis parallel to the longi-
tudinal direction L11, the second end element is rotated
about an axis parallel to the height direction H11 only.
The amount of rotation about the axis parallel to the
height direction is corresponding with the amount of ex-
tension of the telescopic element in relation to the exten-
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sion in a straight position. In this embodiment it can be
seen, that the double guide roller 35 arranged at the con-
nection formed by the inner connectors 1220, 1330 is
rotated by substantially the half of the amount of rotation
of the first end element, thus allowing for a smooth bend
of a belt engaged by the double guide roller 35. It has to
be understood that in this embodiment various bending
positions of the first end element 1100, the second end
element 1200 and the link element 1300 towards another
can be realized.

[0210] Figure 32 shows a cross-sectional side view of
a drive arrangement 2000. The drive arrangement 2000
is used to drive both, the belt 10 of the conveyor run 21
and the belt 10 of the return run 22 in the conveying di-
rection 2 and the opposite, return direction 3, respective-
ly. Such a conveying direction is indicated, for example,
in Figs. 2a and 2b as described herein.

[0211] The drive arrangement 2000 comprises a con-
veyor drive assembly 2100 and a return drive assembly
2200. The conveyor drive assembly 2100 comprises a
conveyor drive unit 2110. The conveyor drive unit 2110
is adapted to actuate a conveyor run drive roller 2120
with a predetermined torque. Similarly, the return drive
assembly 2200 comprises a return drive unit 2210. Said
return drive unit 2210 is adapted to actuate a return drive
roller 2220 with a predetermined torque. The predeter-
mined torque with which the conveyor run drive roller
2120 and the return run drive roller 2220 are driven is
the same for both drive rollers and is controlled by a con-
trol unit (not shown) comprised in the drive arrangement
2000.

[0212] In order to drive the belt 10 of the conveyor run
21 in the conveying direction 2, the conveyor run drive
roller 2120 is brought into friction contact with that side
of the enclosed belt conveyor that is opposite to the one
on which the two wedge-shaped profiles constituting the
two opposite longitudinal edges 11, 12 are arranged.
When the conveyor run drive roller 2120 is driven at the
predetermined torque, the momentum of said torque is
transferred to the belt 10, thereby moving the belt 10 in
the conveying direction 2 at a velocity resulting from the
torque applied. In addition to the conveyor drive roller
2120, an idle roller 34 and a lower guide roller 32 are
brought into contact with the belt 10 of the conveyor run
21 such as to guide the belt 10 of the conveyor run 21 to
the drive arrangement. The idle roller 34 is arranged on
the side of the belt 10 that is opposite to the side on which
the conveyor drive roller 2120 is arranged. The lower
guide roller 32 is arranged below the two opposite longi-
tudinal edges 11, 12 and brought into contact with the
first one of the two opposite longitudinal edges 11. The
idle roller 34 and the lower guide roller 32 are not actively
actuated by the conveyor drive unit 2110. Alternatively,
the idle roller 34 could be provided as a second conveyor
drive roller or the position of the conveyor drive roller
2120 and the idle roller 34 could be exchanged

[0213] The belt 10 of the return run 22 is driven in the
return direction 3 by a respective return drive roller 2220,
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arranged at the belt 10 of the return run in a similar man-
ner as the conveyor run drive roller 2120. The return drive
roller 2220 is driven by the return drive unit 2210 at the
same torque as applied on the conveyordrive roller 2120.
The belt 10 of the return run 22 is also guided to the return
drive assembly by an idle roller 34 arranged on the op-
posite side of the belt 10 as the return drive roller 2220
in contact with the opposite longitudinal edges 11, 12 of
the enclosed belt conveyor 20 and by a lower guide roller
32, arranged below the first one of the two opposite lon-
gitudinal edges 11. Again, the idle roller 34 could also be
a second return drive roller instead or the position of the
return drive roller 2220 and the idle roller 34 could be
exchanged.

[0214] Driving both, the conveyor run drive roller 2120
and the return run drive roller 2220 with the same pre-
defined torque causes a constant movement of the en-
closed belt conveyor 20, also when the enclosed belt
conveyor 20 drives a along a curved path, as shown, for
example, in Fig. 2b. Fig. 2b shows a mobile haulage ar-
rangement 1 comprising an enclosed belt conveyor (not
shown) for conveying fragmented material from the load-
ing end 70 to the discharge end 80. The mobile haulage
arrangementis arranged in inside bends 5, 7 and outside
bends 6, 8.

[0215] In order to convey the fragmented material in
the conveying direction 2, as indicated in Fig. 2a, the
enclosed belt conveyor 20 has to, for example, drive
through inside bent 7 and outside bend 6 of the mobile
haulage arrangement. Accordingly, when returning from
the discharge end 80 to the loading end 70, the enclosed
belt conveyor 20 has to drive inside bend 5 and outside
bend 8. The inside bend 5 has a smaller bending radius
than the outside bend 6. Likewise, the inside bend 7 has
a smaller bending radius than the outside bend 8. In order
to achieve a continuous movement of the enclosed belt
conveyor in this case, the enclosed belt conveyor has to
drive through the outside bends 6 and 8 with anincreased
velocity compared to the movement in a substantially
straight direction. Further to that, the enclosed belt con-
veyor 20 has to drive through the inside bends 5 and 7
with a reduced velocity compared to the movement in
substantially strait direction.

[0216] Since the velocity that is effected by a prede-
termined torque depends on the radius of the bending of
the enclosed belt conveyor 20, the velocity is automati-
cally adjusted to be lower or higher when the enclosed
belt conveyor drives through the left and right outside
and inside bending along the curved path. In particular,
since the actuation of the conveyor drive roller 2120 and
the returndrive roller 2220 is torque-controlled, both drive
rollers will continue to apply this torque, even if the re-
sulting velocity changes due to a change in bending ra-
dius of the mobile haulage arrangement and, thus, a
change in direction of the enclosed belt conveyor 20.
[0217] In the example of Fig. 2b that means that the
belt 10 of the conveyor run 21 is automatically - by means
of the torque in combination with a respective bending
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radius - actuated to drive at a decreased velocity at the
right inside bend 7 and to drive at an increased velocity
at the left outside bend 6. The belt 10 of the return run is
also actuated, by the bending radius of the inside and
outside bends, to drive at a decreased velocity through
the left inside bend 5 and at an increased velocity through
the right outside bend 8.

[0218] This way a continuous movement of the en-
closed belt conveyor 20 can be achieved, even in cases
where the enclosed belt conveyor 20 has to drive along
a curved path, allowing for an adjustment of the velocity
of each drive arrangement at each position of the en-
closed belt conveyor 20. In particular, this way it is pos-
sible to drive both, the belt 10 of the conveyor run 21 and
the belt 10 of the return run 22 using the same drive
arrangement 2000.

[0219] Figure 33 shows a perspective view of a part of
a drive arrangement 2000 for an enclosed belt conveyor
20. The conveyor run of enclosed conveyor belt 20 is
driven in the conveying direction 2 by the drive assembly
2100 In this case, conveyor run drive 2120 is brought
into friction contact with the front side of the two opposite
longitudinal edges 11, 12 of the belt 10. A guide assembly
30 is provided upstream of the drive assembly. The guide
assembly 30 comprises a top guide roller 33 and a side
guide roller 31. The top guide roller 33 and side guide
roller 31 are in friction contact with the enclosed belt con-
veyor 20. They are used to guide the belt 10 of the en-
closed belt conveyor 20 away from the drive assembly
2100. During movement of the enclosed belt conveyor
20, top guide roller 33 rotates around its center axis,
which is substantially parallel to the ground if the mobile
haulage arrangement is provided in a basic operation
position on a substantially horizontal ground. Side guide
roller 31 also rotates around its center axis, which is sub-
stantially orthogonal to the ground if the mobile haulage
arrangement is provided in a basic operation position on
asubstantially horizontal ground. Albeitnot shown, a sim-
ilar arrangement is provided for the belt 10 of the return
run 22.

[0220] Figs. 34-38 show a bridge structure 3000 of a
mobile haulage arrangement. Fig. 38 shows a top view
ofthe bridge structure 3000 with the bridge structure 3000
inclined relative to the loading unit 700 and the cutting or
mining device 4000.

[0221] The receiving fragmented material is conveyed
via a conveyor 3320 of the bridge structure 3000 from
the cutting or mining device 4000 to the loading unit 700.
[0222] The bridge structure 3000 is with its first end
3100 connected to the un cutting or mining device 4000
via a universal joint allowing for a rotational movement
about a substantially vertical axis and/or a rotational
movement about one or two substantially horizontal axes
(in a basic operation position of the mobile haulage ar-
rangement and the cutting or mining device on a sub-
stantially horizontal ground), as can be seen in particular
in Fig. 38. An input chute 3310 is provided at the first end
3100 of the bridge structure 3000 to provide spillage of
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fragmented material.

[0223] The second end 3200 of the bridge structure
3000 provides the fragmented material via an output
chute 3330 to the loading unit 700. As can be seen from
Fig. 38, also the connection at the second end 3200 of
the bridge structure 3000 allows at least for a rotational
movement about a substantially vertical axis (in a basic
operation position of the mobile haulage arrangement
and the cutting or mining device on a substantially hori-
zontal ground). The second end 3200 of the bridge struc-
ture 3000 can also be referred to as trolley.

[0224] List of Reference Numbers

1 mobile haulage arrangement
1a mobile haulage arrangement alternative setup
2 conveying direction

3 opposite direction

4 fragmented material

5 left inside bend

6 left outside bend

7 right inside bend

8 right outside bend

10 belt

11 opposite longitudinal edge
12 opposite longitudinal edge
13 belt edge core

20 enclosed belt conveyor
21 conveyor run

22 return run

30 guide assembly

31 side guide roller

32 lower guide roller

33 top guide roller

34 idle roller

35 double guide assembly
36 full guide assembly

37 single guide assembly

38 half guide assembly

41 side guide mounting means

42 lower guide roller bearing

70 loading end of mobile haulage arrangement
80 discharge end of mobile haulage arrangement

100 transport unit

105 wheel unit

110 ground transportation structure of wheel unit
111 wheel

112 wheel

115 brake unit

120 ground transportation structure of wheel unit
121 wheel

122 wheel

130 support frame of wheel unit

140 height adjustment device of wheel unit

141 height adjustment support structure

142 height adjustment support structure

150 height adjustment device of wheel unit

151 height adjustment support structure

152 height adjustment support structure
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160
170
205
210
211
212
213
215
216
220
221
225
226
227
230
240
241
242
250
251
252
260
270
280
300
400
500
510
511
512
513
514

515

540
541
542
543
560
570
580
600
610
611
612
613
614

615

616
617
618
619
620
640
641

56

connector of wheel unit

connector of wheel unit

crawler unit

ground transportation structure of crawler unit
crawler track

main crawler drive means

auxiliary crawler drive means

crawler drive

crawler chain

ground transportation structure of a crawler unit
crawler track

crawler spike

crawler spike

crawler spike

support frame of crawler unit

height adjustment device

height adjustment support structure

height adjustment support structure

height adjustment device

height adjustment support structure

height adjustment support structure
connector

connector

operation unit

material transfer unit

material transfer unit

material transfer structure

base frame

first end of base frame

second end of base frame

lower side of second end of base frame

first, inclined section adjacent first end of base
frame

second, less inclined section adjacent second
end of base frame

rolling means

return disc

return disc

roller

connector

loading arrangement

support rollers

material transfer structure

base frame

first end of base frame

second end of base frame

lower side of second end of base frame

first, inclined section adjacent first end of base
frame

second, less inclined section adjacent second
end of base frame

part of base frame

part of base frame

hydraulic cylinder mounting element
translational movement in conveying direction
hydraulic cylinder

rolling means

return disc



642

643

660

670

700

800

1000
1001
1002
1100
1101
1110
1120
1130
1200
1201
1210
1220
1230
1300
1320
1330
1500
1510
1520
1550
1600
1610
1620
2000
2100
2110
2120
2200
2210
2220
2300
2500
2600
3000
3100
3200
3310
3320
3330
4000
A30

A31

A32
H11
H12
H13
L1

L1a

L5
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return disc

roller

connector

discharge arrangement

loading unit

discharge unit

support structure

first end of support structure

second end of support structure

first end element

outer end of first end element

first end connector

inner connector of first end element
connecting pin of first end element
second end element

outer end of second end element
second end connector

inner connector of second end element
connecting pin of second end element
link element

inner connector of link element

inner connector of link element

first telescopic element

first telescopic mounting element
second telescopic mounting element
telescopic element control unit
second telescopic element

first telescopic mounting element
second telescopic mounting element
drive arrangement

conveyor drive assembly

conveyor drive unit

conveyor run drive roller

return drive assembly

return drive unit

return run drive roller

control unit

master drive arrangement

auxiliary drive arrangement

bridge structure

first end of bridge structure

second end of bridge structure

input chute of bridge structure
conveyor of bridge structure

output chute of bridge structure
cutting or mining device

angle between side roller center axis and longi-
tudinal belt edge

angle between longitudinal belt edge before and
after side roller engagement

angle between virtual tangential lines
height direction

height of second end element

height of link element

length of mobile haulage arrangement
length of mobile haulage arrangement alterna-
tive setup

length of material transfer structure
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L6
L7
L8
L10
L11
L12
L13
R1
R2
R3
R4
W1
W11
W12
W13
XE
XS

Claims
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length of material transfer structure
length of loading unit

length of discharge unit

length of support structure
longitudinal direction

length of second end element
height of link element

radius

radius

radius

radius

width between belt edge core and belt edge
width direction

width of second end element

width of link element

center axis

center axis

1. Support structure (1000) for supporting an enclosed
belt conveyor (20) between two transport units (100),
the support structure comprising

- afirstend element (1100)with a main extension
in a longitudinal direction (L11), a width exten-
sion in a width direction (W11) orthogonal to the
longitudinal direction and a height extension in
a height direction (H11) orthogonal to the longi-
tudinal and the width direction;

- at least one guide assembly (30, 35, 36, 37,
38) for engaging opposite longitudinal edges
(11, 12) of a belt (10) of an enclosed belt con-
veyor (20);

- a first telescopic element (1500) connected to
the first end element (1100);

wherein

- the first end element (1100) has an inner con-
nector (1120) adapted to form a connection al-
lowing for rotation about an axis parallel to the
height direction (H11); and

- the first telescopic element (1500) is arranged
to form a connection with one of a second end
element (1200) or a link element (1300) or a
transport unit (100) connected to the inner con-
nector (1120) of the first end element, and
wherein

- an outer end (1101) of the first end element
(1100) has a first end connector (1110) adapted
to form a connection with a first transport unit
(100, 105, 205), characterised in that the con-
nection allows for rotation about an axis parallel
to the width direction (W11) and about an axis
parallel to the longitudinal direction (L11).

2. Support structure according to claim 1,
wherein the first telescopic element (1500) is ar-
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ranged to control a rotational movement about the
inner connector (1120) of the first end element
(1100).

Support structure according to at least one of the
previous claims, comprising

- a second end element (1200) with a main ex-
tension in a longitudinal direction (L11), a width
extension in a width direction (W11) orthogonal
to the longitudinal direction and a height exten-
sion in a height direction (H11) orthogonal to the
longitudinal and the width direction; and
wherein

-an outer end (1201) of the second end element
(1200) has a second end connector (1210)
adapted to form a connection with a second
transport unit (100, 105, 205), the connection
allowing for rotation about an axis parallel to the
width direction (W11); and

- the second end element (1200) has an inner
connector (1220) adapted to form a connection
allowing for rotation about an axis parallel to the
height direction (H11).

Support structure according to at least one of the
previous claims,

further comprising a link element (1300) with a main
extension in a longitudinal direction (L11), a width
extension in a width direction (W11) orthogonal to
the longitudinal direction and a height extension in
aheightdirection (H11) orthogonal to the longitudinal
and the width direction; the link element (1300) hav-
ing two opposite inner connectors (1320, 1330),
each inner connector being adapted to form a con-
nection allowing for rotation about an axis parallel to
the height direction (H11).

Support structure according to at least one of claims
3 and 4, comprising a second telescopic element
(1600) connected to the second end element (1200);
wherein the second telescopic element (1600) is ar-
ranged to form a connection with the link element
(1300) connected to the inner connector (1220) of
the second end element (1200).

Support structure according to claim 5,

wherein the second telescopic element (1600) is ar-
ranged to control a rotational movement about the
inner connector (1220) of the second end element
(1200).

Support structure according to at least one of the
previous claims, characterized in that

- the first end connector (1110) is fixed against
rotation about an axis parallel to the height di-
rection (H11); and/or
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- the second end connector (1210) is fixed
against rotation about an axis parallel to the
height direction (H11) and/or an axis parallel to
the longitudinal direction (L11); and/or

- the inner connectors (1120, 1220, 1320, 1330)
are fixed against rotation about an axis parallel
to the width direction (W11) and/or an axis par-
allel to the longitudinal direction (L11).

Support structure according to at least one of the
previous claims 3-7, characterized in that

- the inner connectors (1120, 1220) of the first
and second end elements (1100, 1200) are con-
nected to each other; or

- the inner connector (1120) of the first end ele-
ment (1100) is connected to one of the inner
connectors (1320, 1330) of the link element
(1300) and the inner connector (1220) of the
second end element (1200) is connected to the
other one of the inner connectors (1320, 1330)
of the link element.

Support structure according to at least one of the
previous claims, characterized in that the first tel-
escopic element (1500) is adapted to bridge at least
one connection formed between two inner connec-
tors (1120, 1220, 1320, 1330) and/or the second tel-
escopic element (1600) is adapted to bridge at least
one connection formed between two inner connec-
tors (1120, 1220, 1320, 1330).

Support structure according to at least one of the
previous claims, characterized in that the first
and/or the second telescopic element (1500, 1600)
is a hydraulic cylinder.

Support structure according to at least one of the
previous claims, characterized in that the first
and/or the second telescopic element (1500, 1600)
is adapted to register a distance by which it is re-
tracted and/or extended.

Support structure according to at least one of the
previous claims, characterized in that at least one
guide assembly (30, 35,36, 37, 38) is arranged at at
least one connection formed between two inner con-
nectors (1120, 1220, 1320, 1330) such that the guide
assembly (30) is rotatable about an axis parallel to
the height direction (H11).

Support structure according to claim 12,

characterized in that the at least one guide assem-
bly (30, 35, 36, 37, 38) arranged at at least one con-
nection formed between two inner connectors (1120,
1220, 1320, 1330) comprises at least two sets of
guide rollers (31, 32, 33), wherein each set of guide
rollers (31, 32, 33) is adapted for engaging opposite
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longitudinal edges (11, 12) of a belt (10) of an en-
closed belt conveyor (20).

Support structure according to at least one of the
previous claims,

characterized in that the firstand/or the second end
connector (1110, 1210) is adapted to limit the rota-
tion about the axis parallel to the width direction
(W11) and/or that the first end connector (1110) is
adapted to limit the rotation about the axis parallel
to the longitudinal direction (L11).

Support structure according to at least one of the
previous claims,

characterized in that the inner connectors (1120,
1220, 1320, 1330) and/or the first and/or the second
telescopic element (1500, 1600) and/or the at least
one guide assembly (30, 35, 36, 37, 38) arranged at
at least one connection formed between two inner
connectors (1120, 1220, 1320, 1330) is adapted to
limit the rotation about an axis parallel to the height
direction (H11).

Support structure according to at least one of the
previous claims,

characterized in that the first end element (1100)
and/or the second end element (1200) and/or the
link element (1300) is a framework element with lon-
gitudinal and width extensions exceeding the height
extension.

Support structure according to at least one of the
previous claims,

characterized in that the support structure is free
of ground supporting elements.

Support structure according to at least one of the
previous claims 4-17, characterized in that the
combined extension (L10) along the longitudinal di-
rection (L11) of the first and second end element
(1100, 1200) and a link element (1300) is about 6m.

Method for supporting an enclosed belt conveyor be-
tween two transport units, the method comprising:

- providing a support structure (1000) according
to at least one of the previous claims 3-18;

- connecting the first end connector (1110) to a
first transport unit (100, 105, 205); connecting
the second end connector (1210) to a second
transport unit (100, 105, 205).

Patentanspriiche

1.

Stltzstruktur (1000) zum Stitzen eines eingeschlos-
senen Bandférderers (20) zwischen zwei Trans-
porteinheiten (100), die Stutzstruktur umfassend:
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- ein erstes Endelement (1100) mit einer Haupt-
ausdehnung in einer Langsrichtung (L11), einer
Breitenausdehnung in einer Breitenrichtung
(W11), orthogonal zu der Langsrichtung, und ei-
ner Hohenausdehnung in einer Héhenrichtung
(H11) orthogonal zu der Langs- und der Breiten-
richtung;

- mindestens eine Flihrungsanordnung (30, 35,
36, 37, 38) fur einen Eingriff mit gegeniberlie-
genden Langsrandern (11, 12) eines Bands (10)
eines eingeschlossenen Bandférderers (20);

- ein erstes teleskopisches Element (1500), das
mit dem ersten Endelement (1100) verbunden
ist;

wobei

- das erste Endelement (1100) einen Innenver-
binder (1120) aufweist, der ausgebildet ist, eine
Verbindung zu bilden, die Drehung um eine Ach-
se parallel zu der Héhenrichtung (H11) erlaubt;
und

- das erste teleskopische Element (1500) ange-
ordnetist, eine Verbindung miteinem von einem
zweiten Endelement (1200) oder einem Glied-
element (1300) oder einer Transporteinheit
(100), verbunden mit dem Innenverbinder
(1120) des ersten Endelements, zu bilden, und
wobei

- ein dulBeres Ende (1101) des ersten Endele-
ments (1100) einen ersten Endverbinder (1110)
aufweist, der ausgebildet ist, eine Verbindung
miteiner ersten Transporteinheit (100, 105, 205)
zu bilden, dadurch gekennzeichnet, dass die
Verbindung Drehung um eine Achse parallel zu
der Breitenrichtung (W11) und um eine Achse
parallel zu der Langsrichtung (L11) erlaubt.

Stutzstruktur nach Anspruch 1,

wobei das erste teleskopische Element (1500) an-
geordnet ist, eine Drehbewegung um den Innenver-
binder (1120) des ersten Endelements (1100) zu
steuern.

Stitzstruktur nach mindestens einem der vorstehen-
den Anspriiche, umfassend

- ein zweites Endelement (1200) mit einer
Hauptausdehnungin einer Langsrichtung (L11),
einer Breitenausdehnung in einer Breitenrich-
tung (W11), orthogonal zu der Langsrichtung,
und einer Héhenausdehnung in einer Hohen-
richtung (H11) orthogonal zu der Langs- und der
Breitenrichtung; und

wobei

- ein auReres Ende (1201) des zweiten Endele-
ments (1200) einen zweiten Endverbinder
(1210) aufweist, der ausgebildet ist, eine Ver-
bindung mit einer zweiten Transporteinheit
(100, 105, 205) zu bilden, wobei die Verbindung
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Drehung um eine Achse parallel zu der Breiten-
richtung (W11) erlaubt; und

- das zweite Endelement (1200) einen Innenver-
binder (1220) aufweist, der ausgebildet ist, eine
Verbindung zu bilden, die Drehung um eine Ach-
se parallel zu der Hohenrichtung (H11) erlaubt.

Stutzstruktur nach mindestens einem der vorstehen-
den Anspriiche,

weiter umfassend ein Gliedelement (1300) mit einer
Hauptausdehnung in einer Langsrichtung (L11), ei-
ner Breitenausdehnung in einer Breitenrichtung
(W11), orthogonal zu der Langsrichtung, und einer
Héhenausdehnungin einer Héhenrichtung (H11) or-
thogonal zu der Langs- und der Breitenrichtung; wo-
bei das Gliedelement (1300) zwei gegenuberliegen-
den Innenverbinder (1320, 1330) aufweist, wobei je-
der Innenverbinder ausgebildet ist, eine Verbindung
zu bilden, die Drehung um eine Achse parallel zu
der Héhenrichtung (H11) erlaubt.

Stitzstrukturnach mindestens einem der Anspriiche
3 und 4, umfassend

ein zweites teleskopisches Element (1600), das mit
dem zweiten Endelement (1200) verbunden ist;
wobei das zweite teleskopische Element (1600) an-
geordnetist, eine Verbindung mit dem Gliedelement
(1300) zu bilden, das mitdem Innenverbinder (1220)
des zweiten Endelements (1200) verbunden ist.

Stitzstruktur nach Anspruch 5,

wobei das zweite teleskopische Element (1600) an-
geordnet ist, eine Drehbewegung um den Innenver-
binder (1220) des zweiten Endelements (1200) zu
steuern.

Stitzstruktur nach mindestens einem der vorstehen-
den Anspriiche,
dadurch gekennzeichnet, dass

- der erste Endverbinder (1110) gegen Drehung
um eine Achse parallel zu der Héhenrichtung
(H11) fixiert ist; und/oder

- der zweite Endverbinder (1210) gegen Dre-
hung um eine Achse parallel zu der Hohenrich-
tung (H11) und/oder eine Achse parallel zu der
Langsrichtung (L11) fixiert ist; und/oder

- die Innenverbinder (1120, 1220, 1320, 1330)
gegen Drehung um eine Achse parallel zu der
Breitenrichtung (W11) und/oder eine Achse pa-
rallel zu der Langsrichtung (L11) fixiert sind.

8. Stitzstrukturnach mindestens einem der Anspriiche

3-7,
dadurch gekennzeichnet, dass

- die Innenverbinder (1120, 1220) des ersten
und zweiten Endelements (1100, 1200) mitein-
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ander verbunden sind; oder

- der Innenverbinder (1120) des ersten Endele-
ments (1100) mit einem der Innenverbinder
(1320, 1330) des Gliedelements (1300) verbun-
den ist und der Innenverbinder (1220) des zwei-
ten Endelements (1200) mit dem anderen der
Innenverbinder (1320, 1330) des Gliedelements
verbunden ist.

Stutzstruktur nach mindestens einem der vorstehen-
den Anspriiche,

dadurch gekennzeichnet, dass das erste telesko-
pische Element (1500) ausgebildet ist, mindestens
eine Verbindung zu Giberbriicken, die zwischen zwei
Innenverbindern (1120, 1220, 1320, 1330) gebildet
ist, und/oder das zweite teleskopische Element
(1600) ausgebildet ist, mindestens eine Verbindung
zu Uberbriicken, die zwischen zwei Innenverbindern
(1120, 1220, 1320, 1330) gebildet ist.

Stitzstruktur nach mindestens einem der vorstehen-
den Anspriiche,

dadurch gekennzeichnet, dass das erste und/oder
das zweite teleskopische Element (1500, 1600) ein
hydraulischer Zylinder ist.

Stitzstruktur nach mindestens einem der vorstehen-
den Anspriiche,

dadurch gekennzeichnet, dass das erste und/oder
das zweite teleskopische Element (1500, 1600) aus-
gebildet ist, eine Distanz zu registrieren, um die es
zurlickgezogen und/oder ausgeriickt wird.

Stitzstruktur nach mindestens einem der vorstehen-
den Anspriiche,

dadurch gekennzeichnet, dass mindestens eine
Fihrungsanordnung (30, 35, 36, 37, 38) an mindes-
tens einer Verbindung angeordnet ist, die zwischen
zwei Innenverbindern (1120, 1220, 1320, 1330) ge-
bildet ist, sodass die Fiihrungsanordnung (30) um
eine Achse parallel zu der Hohenrichtung (H11)
drehbar ist.

Stutzstruktur nach Anspruch 12,

dadurch gekennzeichnet, dass die mindestens ei-
ne Fihrungsanordnung (30, 35, 36, 37, 38), die an
mindestens einer Verbindung angeordnet ist, die
zwischen zwei Innenverbindern (1120, 1220, 1320,
1330) gebildet ist, mindestens zwei Satze von Fih-
rungsrollen (31, 32, 33) umfasst, wobei jeder Satz
von Fuhrungsrollen (31, 32, 33) ausgebildet ist, mit
gegeniberliegenden Langsrandern (11, 12) eines
Bands (10) eines eingeschlossenen Bandférderers
(20) in Eingriff zu sein.

Stitzstruktur nach mindestens einem der vorstehen-
den Anspriiche,
dadurch gekennzeichnet, dass der erste und/oder
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der zweite Endverbinder (1110, 1210) ausgebildet
sind, die Drehung um die Achse parallel zu der Brei-
tenrichtung (W11) zu begrenzen, und/oder dass der
erste Endverbinder (1110) ausgebildet ist, die Dre-
hung um die Achse parallel zu der Langsrichtung
(L11) zu begrenzen.

Stltzstruktur nach mindestens einem der vorstehen-
den Anspriiche,

dadurch gekennzeichnet, dass die Innenverbin-
der (1120, 1220, 1320, 1330) und/oder das erste
und/oder das zweite teleskopische Element (1500,
1600) und/oder die mindestens eine Fiihrungsan-
ordnung (30, 35, 36, 37, 38), die an mindestens einer
Verbindung angeordnet ist, die zwischen zwei In-
nenverbindern (1120, 1220, 1320, 1330) gebildet ist,
ausgebildet sind, die Drehung um eine Achse par-
allel zu der Héhenrichtung (H11) zu begrenzen.

Stltzstruktur nach mindestens einem der vorstehen-
den Anspriiche,

dadurch gekennzeichnet, dass das erste Endele-
ment (1100) und/oder das zweite Endelement
(1200) und/oder das Gliedelement (1300) ein Rah-
menelement mit Langs- und Breitenausdehnungen
sind, die die Héhenausdehnung lberschreiten.

Stitzstruktur nach mindestens einem der vorstehen-
den Anspriiche,

dadurch gekennzeichnet, dass die Stitzstruktur
frei von Bodenstiitzelementen ist.

Stutzstruktur nach mindestens einem der vorstehen-
den Anspriiche 4-17,

dadurch gekennzeichnet, dass die kombinierte
Ausdehnung (L10) entlang der Langsrichtung (L11)
des ersten und zweiten Endelements (1100, 1200)
und eines Gliedelements (1300) etwa 6 m ist.

Verfahren zum Stltzen eines eingeschlossenen
Bandforderers zwischen zwei Transporteinheiten,
das Verfahren umfassend:

- Bereitstellen einer Stitzstruktur (1000) nach
mindestens einem der vorstehenden Anspri-
che 3-18;

- Verbinden des ersten Endverbinders (1110)
mit einer ersten Transporteinheit (100, 105,
205);

- Verbinden des zweiten Endverbinders (1210)
mit einer zweiten Transporteinheit (100, 105,
205).

Revendications

1.

Structure de support (1000) pour supporter un con-
voyeur a courroie fermée (20) entre deux unités de
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transport (100), la structure de support comprenant

- un premier élément d’extrémité (1100) avec
une extension principale dans une direction lon-
gitudinale (L11), une extension en largeur dans
une direction de la largeur (W11) orthogonale a
la direction longitudinale et une extension en
hauteur dans une direction de la hauteur (H11)
orthogonale a la direction longitudinale et de la
largeur ;

- au moins un ensemble de guidage (30, 35, 36,
37, 38) pour venir en prise avec des bords lon-
gitudinaux (11, 12) opposés d’une courroie (10)
d’un convoyeur a courroie fermée (20) ;

- un premier élément télescopique (1500) con-
necté au premier élément d’extrémité (1100) ;
dans laquelle

- le premier élémentd’extrémité (1100) présente
un connecteur interne (1120) adapté pour for-
mer une connexion permettant une rotation
autour d’un axe paralléle a la direction de la hau-
teur (H11) ; et

- le premier élément télescopique (1500) est
agenceé de fagon a former une connexion avec
I'un d’'un second élément d’extrémité (1200) ou
d’un élément de liaison (1300) ou d’'une unité de
transport (100) connecté au connecteur interne
(1120) du premier élément d’extrémité, et dans
laquelle

- une extrémité externe (1101) du premier élé-
ment d’extrémité (1100) présente un premier
connecteur d’extrémité (1110) adapté pour for-
mer une connexion avec une premiére unité de
transport (100, 105, 205), caractérisée en ce
que la connexion permet une rotation autour
d'un axe parallele a la direction de la largeur
(W11) et autour d’'un axe parallele a la direction
longitudinale (L11).

2. Structure de support selon la revendication 1,

dans laquelle le premier élément télescopique
(1500) est agencé de fagon a commander un mou-
vement de rotation autour du connecteur interne
(1120) du premier élément d’extrémité (1100).

Structure de support selon au moins I'une des re-
vendications précédentes, comprenant

- un second élément d’extrémité (1200) avec
une extension principale dans une direction lon-
gitudinale (L11), une extension en largeur dans
une direction de la largeur (W11) orthogonale a
la direction longitudinale et une extension en
hauteur dans une direction de la hauteur (H11)
orthogonale a la direction longitudinale et de la
largeur ; et

dans laquelle

- une extrémité externe (1201) du second élé-
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ment d’extrémité (1200) présente un second
connecteur d’extrémité (1210) adapté pour for-
mer une connexion avec une seconde unité de
transport (100, 105, 205), la connexion permet-
tant une rotation autour d’un axe paralléle a la
direction de la largeur (W11) ; et

- le second élément d’extrémité (1200) présente
un connecteur interne (1220) adapté pour for-
mer une connexion permettant une rotation
autour d’'un axe paralléle ala direction de la hau-
teur (H11).

Structure de support selon au moins I'une des re-
vendications précédentes,

comprenant en outre un élément de liaison (1300)
avec une extension principale dans une direction
longitudinale (L11), une extension en largeur dans
une direction de la largeur (W11) orthogonale a la
direction longitudinale et une extension en hauteur
dans une direction de la hauteur (H11) orthogonale
aladirection longitudinale et de la largeur ; I'élément
de liaison (1300) présentant deux connecteurs inter-
nes (1320, 1330) opposés, chaque connecteur in-
terne étant adapté pour former une connexion per-
mettant une rotation autour d’un axe paralléle a la
direction de la hauteur (H11).

Structure de support selon au moins I'une des re-
vendications 3 et 4, comprenant

un second élément télescopique (1600) connecté au
second élément d’extrémité (1200) ;

danslaquelle le second élément télescopique (1600)
est agencé de fagon a former une connexion avec
I’élément de liaison (1300) connecté au connecteur
interne (1220) du second élément d’extrémité
(1200).

Structure de support selon la revendication 5,

dans laquelle le second élément télescopique (1600)
est agencé de fagon a commander un mouvement
de rotation autour du connecteur interne (1220) du
second élément d’extrémité (1200).

Structure de support selon au moins I'une des re-
vendications précédentes, caractérisée en ce que

- le premier connecteur d’extrémité (1110) est
bloqué en rotation autour d’un axe paralléle a la
direction de la hauteur (H11) ; et/ou

- le second connecteur d’extrémité (1210) est
bloqué en rotation autour d’un axe paralléle a la
direction de la hauteur (H11) et/ou d’'un axe pa-
rallele a la direction longitudinale (L11) ; et/ou
- les connecteurs internes (1120, 1220, 1320,
1330) sont bloqués en rotation autour d’'un axe
parallele a la direction de la largeur (W11) et/ou
d'un axe paralléle a la direction longitudinale
(L11).
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Structure de support selon au moins I'une des re-
vendications précédentes 3-7, caractérisée en ce
que

- les connecteurs internes (1120, 1220) des pre-
mier et second éléments d’extrémité (1100,
1200) sont connectés l'un a l'autre ; ou

- le connecteur interne (1120) du premier élé-
ment d’extrémité (1100) est connecté a I'un des
connecteurs internes (1320, 1330) de I'élément
de liaison (1300) et le connecteur interne (1220)
du second élément d’extrémité (1200) est con-
necté a l'autre des connecteurs internes (1320,
1330) de I'élément de liaison.

Structure de support selon au moins I'une des re-
vendications précédentes,

caractérisée en ce que le premier élément télesco-
pique (1500) est adapté pour ponter au moins une
connexion formée entre deux connecteurs internes
(1120, 1220, 1320, 1330) et/ou le second élément
télescopique (1600) est adapté pour ponter au moins
une connexion formée entre deux connecteurs in-
ternes (1120, 1220, 1320, 1330).

Structure de support selon au moins I'une des re-
vendications précédentes, caractérisée en ce que
le premier et/ou le second élément télescopique
(1500, 1600) est un cylindre hydraulique.

Structure de support selon au moins I'une des re-
vendications précédentes, caractérisée en ce que
le premier et/ou le second élément télescopique
(1500, 1600) est adapté pour enregistrer une distan-
ce selon laquelle il est rétracté et/ou étendu.

Structure de support selon au moins I'une des re-
vendications précédentes,

caractérisée en ce qu’au moins un ensemble de
guidage (30, 35, 36, 37, 38) est agencé au niveau
d’au moins une connexion formée entre deux con-
necteurs internes (1120, 1220, 1320, 1330) de sorte
que I'ensemble de guidage (30) peut tourner autour
d’un axe paralléle a la direction de la hauteur (H11).

Structure de support selon la revendication 12,
caractérisée en ce que le au moins un ensemble
de guidage (30, 35, 36, 37, 38) agencé au niveau
d’au moins une connexion formée entre deux con-
necteurs internes (1120, 1220, 1320, 1330) com-
prend au moins deux jeux de galets-guides (31, 32,
33), dans laquelle chaque jeu de galets-guides (31,
32, 33) estadapté pour venir en prise avec des bords
longitudinaux (11, 12) opposés d’une courroie (10)
d’un convoyeur a courroie fermée (20).

Structure de support selon au moins I'une des re-
vendications précédentes, caractérisée en ce que
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le premier et/ou le second connecteur d’extrémité
(1110,1210) est adapté pour limiter la rotation autour
de l'axe parallele a la direction de la largeur (W11)
et/ou en ce que le premier connecteur d’extrémité
(1110) est adapté pour limiter la rotation autour de
I'axe paralléle a la direction longitudinale (L11).

Structure de support selon au moins 'une des re-
vendications précédentes,

caractérisée en ce que les connecteurs internes
(1120, 1220, 1320, 1330) et/ou le premier et/ou le
second élément télescopique (1500, 1600) et/ou le
au moins un ensemble de guidage (30, 35, 36, 37,
38) agencé au niveau d’au moins une connexion for-
mée entre deux connecteurs internes (1120, 1220,
1320, 1330) est adapté pour limiter la rotation autour
d’un axe parallele a la direction de la hauteur (H11).

Structure de support selon au moins I'une des re-
vendications précédentes,

caractérisée en ce que le premier élément d’extré-
mité (1100) et/ou le second élément d’extrémité
(1200) et/ou I'élément de liaison (1300) est un élé-
ment d’ossature avec des extensions longitudinale
et en largeur dépassant I'extension en hauteur.

Structure de support selon au moins I'une des re-
vendications précédentes,

caractérisée en ce que la structure de support est
exempte d’éléments d’appui au sol.

Structure de support selon au moins 'une des re-
vendications précédentes 4-17,

caractérisée en ce que |'extension combinée (L10)
le long de la direction longitudinale (L11) du premier
et second élément d’extrémité (1100, 1200) et d’'un
élément de liaison (1300) est d’environ 6 m.

Procédé de support d’'un convoyeur a courroie fer-
mée entre deux unités de transport, le procédé
comprenant :

- la fourniture d’'une structure de support (1000)
selon au moins l'une des revendications précé-
dentes 3-18 ;

- la connexion du premier connecteur d’extrémi-
té (1110) a une premiere unité de transport (100,
105, 205) ; la connexion du second connecteur
d’extrémité (1210) a une seconde unité de trans-
port (100, 105, 205).
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