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4) Title: STEEP CONVEYING INSTALLATION FOR OPEN-CAST MINING
4) Bezeichnung : STEILFORDERANLAGE FUR DEN TAGEBAU

(57) Abstract: The present invention relates to a steep conveying installation

(17).

(57) Zusammenfassung:
Steilférderanlage (1) zur Anordnung an einer Béschung (10) eines Tagebau-
Abbautrichters, mit der Rohstoffe (11) von einem unteren Hhenniveau (12),
ingbesondere aus einer Abbausohle (12) des Tagebaus, auf ein oberes
Hohenniveau (13), insbesondere gebildet durch einen FErdboden (13),
transportierbar sind, aufweisend eine an der Boschung (10) angeordnete
Trasse (14), Erfindungsgemés ist ein erster Férderkorb (15) und ein zweiter
Forderkorb (16) vorgesehen, welche Forderkorbe (15, 16) aut der Trasse (14)
zwischen dem unteren Héhenniveau (12) und dem oberen Héhenniveau (13)
verfahrbar sind und die zur Authahme der Rohstotfe (11) ausgebildet sind,
wobei die Forderkorbe (15, 16) {iber zumindest ein gemeinsames Zugmittel
(17) miteinander in Verbindung stehen.

(1) for arranging on a slope (10) of an open-cast mining glory hole, by means
of which raw materials (11) can be transported from a lower height level
(12), in particular from a mining floor (12) of the open-cast mine, to an upper
height level (13), in particular formed by a soil (13), comprising a line (14)
arranged on the slope (10). According to the invention, a first conveying
basket (15) and a second conveying basket (16) are provided, which
conveying baskets (15, 16) can be displaced on the line (14) between the
lower height level (12) and the upper height level (13) and which are
designed to receive the raw materials (11), wherein the conveying baskets
(15, 16) are connected to one another via at least a common traction means

Die vorliegende Erfindung betrifft eine
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Steep Conveying Installation for Open-Case Mining

Description

The instant invention relates to a steep conveying installation for arranging on a
slope of an open-cast mining glory hole, by means of which raw materials can be
transported from a lower height level, in particular from a mining floor of the open-
cast mine, to an upper height level, in particular formed by a soil, encompassing a
line arranged on the slope.

STATE OF THE ART

A steep conveying installation for arranging on the slope of an open-cast mining
glory hole is known from DE 199 63 464 A1. Heavy goods vehicles, which are
loaded with the raw materials, can be conveyed via the height distance between
the mining floor of the open-cast mine and the upper height level, namely the soil,
by means of the steep conveying installation. The steep conveying installation
encompasses a travelling platform, on which heavy goods vehicles can travel and
which can be pulled upwards across the height distance between the mining floor
and the soil, via a traction means, which is formed from a plurality of ropes. An
alternative for overcoming the height distance is thus created in that heavy goods
vehicles travel on a correspondingly created road, which leads from the lower
mining floor of the open-cast mine to the high soil. Heavy goods vehicles, which
are used in mines or in other raw material open-cast mining, cause high costs and
the speed across the created road for overcoming the height distance often needs
to be chosen so as to be very slow. There is also a significant wear of the heavy
goods vehicles, which results in further costs.

This height distance across the travelling platform can be overcome by means of
the proposed conveying installation, which can be displaced at an incline.
However, this results in the disadvantage that the drivers of the heavy goods



vehicles for traveling on the mining floor and for traveling on the higher soil must
alternate, because the drivers must leave the heavy goods vehicles, when the

heavy goods vehicles are pulled up by means of the conveying installation.

A further disadvantage is created in that the heavy goods vehicles encompass a
very high dead weight, which can be up to half of the payload. A conveying
installation for conveying the payload and additionally for conveying the weight of
the heavy goods vehicle must thus be dimensioned so as to be correspondingly

large.

DISCLOSURE OF THE INVENTION

It is thus the object of the invention to create a steep conveying installation for
arranging on a slope of an open-cast mining glory hole, which overcomes the
above-identified disadvantages of the state of the art and which causes the
smallest possible structural effort in response to a high conveying capacity. In
particular, it is the object is to create a steep conveying installation comprising a
high flexibility, which does not necessarily require a heavy goods vehicle for
conveying for the operation.

This object is solved based on a steep conveying installation for the open-cast
mining according to the preamble of claim 1 as well as a system according to claim
18 comprising the respective characterizing features. Advantageous further
developments of the invention are specified in the dependent claims.

The invention includes the technical teaching that provision is made for a first
conveying basket and a second conveying basket, which conveying baskets can
be displaced on the line between the lower height level and the upper height level
and which are designed to receive the raw materials, wherein the conveying

baskets are connected to one another via at least one common traction means.

The capacity for conveying the raw materials from the lower height level to the
upper height level is increased significantly by means of the design of the steep
conveying device according to the invention. In particular, the advantage is
attained that the mass of the heavy goods vehicles does not need to be conveyed



across the height difference between the lower and the upper height level by
means of the steep conveying installation. The increase of the conveying capacity,
however, is created in particular in that two conveying baskets, which form a
counterweight to one another, are used and can be displaced on the line, so that
the mass of the conveying baskets is cancelled out. It is attained through this that
the steep conveying installation must only be designed for the mass of the raw
materials, which must be conveyed maximally, because the mass of the conveying
baskets is negligible. However, an energetic advance is created, in particular
because curb masses, which do not form the payload, do not need to be conveyed
across the height between the lower and the upper height level.

Due to the possible reciprocating operation of the conveying baskets, however, the
further advantage of an increased conveying speed is created, because one
conveying basket can be loaded at the lower height level, while one conveying
basket can be unloaded at the upper height level. The loading and unloading time
of the first and second conveying basket can thus overlap in each case, so that the
effect of two conveying baskets, which are used in parallel, can be utilized in an

advantageous manner.

In a particularly advantageous manner, the conveying baskets can be dimensioned
such that one conveying basket can receive the raw material load of a heavy
goods vehicle, so that a heavy goods vehicle, which is loaded with a load of raw
materials, can transfer these raw materials into a conveying basket for completely

filling the latter.

Advantageously, provision can be made in the area of the lower height level of the
line for a filling device for filling the conveying baskets. In particular, the raw
materials can be transferred from vehicles, for example from large heavy goods
vehicles, into the conveying baskets by means of the filing device. The filling
device can encompass a filling funnel, for example, through which the raw
materials can be guided from the vehicle into a filling opening of the conveying
baskets. Preferably, the vehicle can encompass a tiltable loading device, so that
the raw materials are poured into the filling opening of the conveying baskets
through the filling funnel by tilting the loading device. The filling device can be



located in the area of the mining floor and provision can be made for a ramp, in
particular as part of the filling device, on which vehicles can be moved to a level
slightly above the conveying baskets. If a conveying basket is located in the lower
position of the line, the raw materials can be transferred into the conveying basket
by emptying the vehicle slightly above the filling opening of said conveying basket.

Due to the fact that the steep conveying installation according to the invention
encompasses a first conveying basket and a second conveying basket, which can
alternately assume the lower position on the line so as to alternate on a first side
and on a second side of the line, the filling funnel can encompass two openings,
which are arranged next to one another and the first opening provides for a filling of
the first conveying basket on a first side of the line and the second opening
provides for a filling of the second conveying basket on the second side of the line.
The filling device can form a structural unit with the line in a particularly

advantageous manner.

According to a further particularly advantageous embodiment of the conveying
baskets, the latter can encompass emptying openings located below the filling
opening, through which the raw materials can be emptied from the conveying
baskets by maintaining the position of the conveying baskets. In particular, the
emptying of the conveying baskets can take place by maintaining the position
relative to the line. The conveying baskets can encompass guide rollers, which are
guided on guide rails of the line. The conveying baskets can be emptied while
being arranged on the line through the emptying opening, which is arranged below
the filling opening. For emptying the conveying baskets, the emptying openings in
each case encompass emptying flaps, which are locked via a corresponding bolt
lock, and the bolt lock can be unlocked for emptying the conveying baskets and the

emptying flap can be opened.

The line can extend beyond the upper height level in a further advantageous
manner, so that, due to the force of gravity, the raw materials can be transferred
from the conveying baskets into at least one device, which serves in particular for
further processing and/or further transporting the raw materials and which is
substantially arranged or set up, respectively, on the soil. The force of gravity is



thus used to fill the conveying baskets in their lower position on the line and the
force of gravity is also used to empty the conveying baskets again in their upper
position on the line, preferably above the soil. In particular, the conveying baskets
perform a linear movement between their lower and their upper position, without
the need to guide the conveying baskets in their movement and in their position out

of the linear movement at the line.

According to a further advantageous embodiment of the steep conveying
installation according to the invention, the device, which further processes the raw
material, can be embodied as comminution device, in particular as breaker or as
transport device, in particular as conveyor belt. The raw materials can thus initially
be transferred, in particular poured, from the conveying baskets into the
comminution device, for example, to which the transport device connects, so that
the raw materials can be transported further, in particular to a collecting point or for

example to further vehicles, which travel on the upper height level.

A significant advantage of coupling the steep conveying installation to a processing
device, in particular a breaker, is that the processing device can be designed such
that exactly one raw material load can always be put from the conveying basket
into the processing device. For example, the breaker can encompass an upstream
raw material storage, into which the raw material is poured initially from the
conveying basket, and the breaker can operate continuously during a conveying
cycle, in which the conveying baskets are conveyed across the line, until the next
conveying basket is emptied again into the raw material storage, so that a raw
material quantity is always present in the raw material storage. In response to a
discontinuous conveying across the line, a continuous discharge of the
comminuted material is thus possible and an intermediate storage, such as a
bunker or the like, is not necessary.

A further advantage of combining the steep conveying installation with a
processing device follows from the fact that a separate foundation is not required
for fastening the installation on the upper height level, because the weight of the
processing device, in particular of a breaker, can already be used for forming the
foundation, and the arrangement of the drive unit on a rear side of the crusher only



serves to stabilize the overall system in connection with the massive breaker for

forming the foundation or for replacing the foundation, respectively.

The traction means can be connected to a drive unit, which is preferably arranged
at a distance to the upper end of the line on the soil and wherein the traction
means is guided via drive wheels of the drive unit. Upper deflection rollers can be
fixedly arranged on the upper end of the line and lower deflection rollers can be
arranged on the conveying baskets so as to be movable with the conveying
baskets, and the traction means can in each case form at least one winding device
according to the type of a pulley between the upper and the lower deflection rollers.
For example, a first pulley can be assigned to the first conveying basket and a
second pulley can be assigned to the second conveying basket. Both pulleys can

be formed from a continuous traction means, which passes through the drive unit.

The winding devices can form a double-acting pulley for halving the tractive force,
preferably a fourfold-acting pulley for dividing the tractive force into four and
particularly preferably an eightfold-acting pulley for dividing the tractive force into
eight in the traction means. The tractive force thereby corresponds to the force,
which the drive unit must introduce into the traction means. The traction means can
preferably be formed from one or a plurality of steel ropes, which are in particular
guided in parallel.

The traction means encompasses a first and a second traction means end and the
entire steep conveying installation can be operated with a single continuous
traction means. The two traction means ends can preferably in each case be
arranged on a length compensation means and the traction means ends can be
retractable, in particular independent from one another, by means of the length
compensation means, or a further traction means length can in each case be

released.

By retracting or releasing a traction means length, the height position of the
respective conveying basket, which is assigned to the side of the respective
traction means end, can be adjusted. For example, the position of the conveying
basket on the inclined line can be a function of the loading thereof, because the

traction means can encompass an elastic elongation as a function of the loading of



the conveying baskets. If an upper height position, for example, for emptying the
raw material must be approached with the conveying basket, and if the further
conveying basket, for example, is located at a stop in the lower height position, the
height position of the upper conveying basket can be adjusted by correspondingly
retracting or releasing a traction means length. The actual conveying height can
thus be overcome by means of the drive unit, and the fine adjusting of the height
position of the conveying basket in particular in the upper height position is carried
out by means of the length compensation means. The latter can comprise a
hydraulic unit or a carriage, for example, which is guided on corresponding rails
and the length compensation means can retract or release the traction means on
the conveying basket side, on which the conveying basket is in the upper position,
while the lower conveying basket rests on a stop, for example.

The length compensation means can furthermore serve to steadily release a
further in particular larger traction means length, if the line is to be extended
deeper due to progressing mining in the open-cast mine. For example, the line can
be embodied such that the lower height level, in particular on the mining floor of the
open-cast mine, can gradually be placed deeper. The length of the traction means
must thus also be increased and the length compensation means can be embodied
for steadily releasing an additional traction means length. For example, the length
compensation means can encompass a rope drum, which is guided on rails. For
briefly adjusting a nominal height of the conveying baskets, the position of the rope
drum can be changed accordingly across the rail length, so that only short rope
lengths are released or retracted. If the traction means is to be extended steadily,
for example if the mining floor is placed deeper, the rope drum can be unwound
while maintaining the position of the rope drum on the rail, wherein the short-term
height adjustment of the conveying basket can overlap the unwinding of the
traction means from the rope drum by retracting or releasing a further traction
means length by means of dynamically displacing the rope drum on the rail for
each conveying cycle.

The drive unit can encompass two drive wheels, for example, around which the
traction means is wound, preferably with a total wrap angle of at least 360° and
preferably of at least 540°. Due to the large total wrap angle, it is ensured that the



traction means does not slip through on the drive wheels and that the frictional
forces are large enough so as to transfer the drive torque of the drive wheels to the
traction means. Two drive wheels, which are driven in parallel and to which a motor
transmission unit is assigned in each case, are suitable for this purpose, wherein a
first motor transmission unit interacts with the first drive wheel and a second motor
transmission unit interacts with the second drive wheel in a driving manner. The
traction means can be wound around the first drive wheel by 90° and can be
guided to the second drive wheel. The traction means wraps around the second
drive wheel, which rotates in the same plane as the first drive wheel, at an angle of
180° and is guided back to the first drive wheel. The traction means also wraps
around said first drive wheel at an angle of 1802, and the traction means is guided
back to the second drive wheel and wraps around the latter again by 90°. 3x180°
wraps thus result, which preferably leads to a total wrap angle of 540° The motor
transmission units can be driven synchronously to one another via a corresponding
control, so that the drive torques applied to the drive wheels preferably encompass

the same values.

A further particular advantage is attained in that the respective winding device, thus
the pulley, is formed with a first traction means and with at least a further traction
means. Together, the traction means can thus form the first pulley for lifting and
lowering the first conveying basket and, together, they can form the second pulley
for lifting and lowering the second conveying basket, wherein at least two traction
means in each case also wrap around the drive wheels of the drive unit. The two
traction means can preferably be guided in parallel across their entire length. It
goes without saying that more than two traction means can also be guided in
parallel, and three or more traction means can also form the pulleys in parallel

arrangement.

Due to the increase of the number of the individual traction means, the latter can
be embodied with smaller dimensions, so that the entire dimensioning of the steep
conveying installation does not increase, preferably even decreases. In particular,
the diameters of the drive wheels, but also the diameters of the deflection rollers,
can be chosen so as to be smaller, whereby the entire dimensioning of the steep

conveying installation decreases. If, for example, two traction means in the form of



ropes are guided in parallel, the tractive force in the respective traction means is
halved. If three or more ropes are used in parallel, the force in the individual rope is
divided by the number of the ropes guided in parallel. It is thereby particularly
advantageous that the pulleys comprising traction means, which are guided in
parallel, are also formed with a corresponding number of pulley redirections,
whereby the tractive force resulting in the traction means is also reduced.

If provision is made, for example, across the entire traction means length, for two
traction means, which are guided in parallel, the drive wheels can encompass at
least one drive wheel, around which a first traction means wraps, and at least one
drive wheel, around which a second traction means wraps, and the drive wheels
can preferably be arranged so as to rotate about a common axle. The drive
wheels, which are accommodated on the common axle and around which the two

traction means wrap, can thereby also be embodied in one piece.

A first drive wheel and a second drive wheel can also be provided and a first
traction means can wrap around them, and provision can be made for a first drive
wheel and for a second drive wheel, around which the second traction means
wraps. In the case of two traction means, which are guided in parallel, provision
can thus be made, for example, for a total of four drive wheels, which are in each
case driven in pairs on two axes, which are arranged parallel to one another.

The instant invention is furthermore directed to a conveying cascade comprising at
least two steep conveying installations, wherein the lower height lever of an upper
steep conveying installation follows the upper height level of a lower steep
conveying installation, and wherein provision is made in particular between the
steep conveying installations for means for transferring the raw materials from the
lower steep conveying installation to the upper steep conveying installation. The
conveying cascade can also be formed from more than two individual steep
conveying installations, for example, and, independent from a limited maximum
conveying height of an individual steep conveying installation, a conveying
cascade can overcome an arbitrary conveying height. The means for transferring
the raw materials between the steep conveying installations can comprise
corresponding decanting funnels, for example, and a conveying basket, which is
located in the upper position of a lower steep conveying installation, can transfer



the raw materials through its emptying opening into the filing opening of a
conveying basket, which is located in the lower position of an upper steep
conveying installation, by means of the decanting funnel. In spite of a technically
limited maximum conveying height of an individual steep conveying installation
comprising a conveying cascade according to the instant invention, the raw
materials can thus be conveyed across unlimited heights.

The instant invention is further directed to a system comprising a steep conveying
installation, by means of which raw materials can be transported from a lower
conveying level, in particular from a mining floor of an open-cast mine, to an upper
height level, in particular formed by a soil, and provision is made for a comminution
device for comminuting the raw materials, wherein the system encompasses at
least one line and a first conveying basket and a second conveying basket, said
conveying baskets can be displaced on the line between the lower height level and
the upper height level and are embodied for receiving the raw materials, wherein
the conveying baskets are in contact with one another via at least one common
traction means and wherein the comminution device is arranged on the lower or on
the upper height level of the steep conveying installation and forms in particular a
structural unit therewith. For example, the comminution device can be embodied as
breaker. A device for further transporting the raw material can further be a part of
the system according to the invention. The transport device can in particular follow
the comminution device, which is arranged on the upper height level. The above-
described features and advantages of a steep conveying installation can also be

considered for a system comprising such a steep conveying installation.

PREFERRED EXEMPLARY EMBODIMENTS OF THE INVENTION
Further measures, which improve the invention, will be illustrated below in more
detail together with the description of a preferred exemplary embodiment of the

invention by means of the figures:

Figure 1 shows a view of a steep conveying installation according to the

instant invention,



Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

shows a view of two conveying baskets comprising pulleys, which

are formed by means of a traction means,

shows a perspective view of the lower height level comprising a
filling device for filling the conveying baskets with raw material from
vehicles,

shows a view of the upper height level comprising a conveying

basket, from which raw materials are transferred into a device,

shows a perspective view of a conveying basket,

shows a view of a locking device on a conveying basket in a locked
state,

shows the view of the locking device on a conveying basket in an
unlocked state,

shows a schematic view of a drive unit for driving the conveying

baskets,

shows a schematic view of the drive wheels of the drive unit in an

operative connection with a traction means,

shows a schematic view of the winding devices, which are
embodied as pulleys, consisting of two traction means, which are
guided in parallel, in a first embodiment,

shows the winding device comprising two traction means in a further

embodiment,

shows a further arrangement of the drive wheels of the drive unit,

around which two traction means wrap and



Figure 13 shows the arrangement of the drive wheels of the drive unit, around

which two traction means according to a further embodiment wrap.

Figure 1 shows an exemplary embodiment of a steep conveying installation 1
comprising the features of the instant invention. The steep conveying installation 1
is arranged on a slope 10 of an open-cast mining glory hole, and the slope 10
extends from a lower height level 12 to an upper height level 13. The lower height
level 12 is formed by the mining floor 12 of the open-cast mine, and the upper
height level 13 is formed by the soil 13, and the soil 13 thus forms the height level,

on which the raw material 11 can be further transported, in an exemplary manner.

The steep conveying installation 1 encompasses a line 14, which extends from the
lower height level 12 beyond the upper height level 13. The line 14 is fastened to
the inclined slope 10, and a supporting structure 26, to which the line 14 is
fastened so as to run continuously, serves to extend the line 14 beyond the upper
height level 13.

In the mining floor 12, the steep conveying installation 1 encompasses a filling
device 18, and a vehicle 19 loaded with raw material 11 is shown, which can
transfer the raw material 11 to the steep conveying installation 1 by means of the
filling device 18. A device 24, which forms a comminution device 24, for example in
the form of a breaker, is shown in the area of the upper height level 13 as structural
unit comprising the supporting structure 26. A device 25, which forms a transport
device 25 and which serves to further transport the raw material 11, is furthermore

shown.

According to the invention, the steep conveying installation 1 encompasses a first
conveying basket 15 and a second conveying basket 16, and the conveying
baskets 15 and 16 can be displaced on the line 14 between the lower height level
12 and the upper height level 13. The two conveying baskets 15 and 16 are
coupled to one another via a common traction means 17, and the traction means

17 is embodied as a steel rope in an exemplary manner.



A drive unit 27, which is arranged at a distance to the supporting structure 26 on
the soil 13 and which is anchored therein, serves to drive the conveying baskets 15
and 16 via the common traction means 17. The traction means 17 thereby passes
through the drive unit 27, and while the second conveying basket 16 is pulled up in
the direction of the upper height level 13, for example, the first conveying basket 15
is moved down in the direction of the lower height level 12. For this purpose, the
drive unit 27 is operated in a first functional direction, and so as to convey the first
conveying basket 15 back in the direction of the upper height level 13, while the
second conveying basket 16 is moved down again in the direction of the lower
height level 12, the drive unit 27 is operated in a second opposite functional
direction. A reciprocating operation of the conveying baskets 15 and 16 is thus
created and the dead weight of the first conveying basket 15 can compensate the
dead weight of the second conveying basket 16, so that the drive unit 27 does not
need to move the masses of the conveying baskets 15 and 16 against the force of

gravity, because the masses compensate one another via the traction means 17.

The traction means 17 forms a pulley for the respective conveying basket 15 and
16 between upper deflection rollers 28, which are arranged on the supporting
structure 26, and lower deflection rollers 29, which are arranged on the respective
conveying baskets 15 and 16 and which are thus movable. The required tractive
force, which must be introduced into the traction means 17 by the drive unit 27,
thus becomes smaller than the mass of the raw material 11 in the respective
conveying baskets 15 and 16.

Figure 2 shows the arrangement of the winding devices 30 of the traction means
17 between the upper deflection rollers 28 and the lower deflection rollers 29 in a
schematic manner, and the winding devices 30 are embodied as 8-fold pulleys 30.
The upper as well as the lower deflection rollers 28 and 29 in each case
encompass four rope pulleys, and the tractive force, which the drive unit 27 —
which is not shown herein — is to introduce into the traction means 17, is only one
eighth of the weight of the conveying baskets 15 and 16 and the raw material 11,
s0 as to convey said conveying baskets with the raw material 11 above the incline

in the shown direction of the arrow.



The traction means 17, which is designed in one piece and thus so as to be
continuous, encompasses two traction means ends 31 and 32, which, according to
the example, are in each case arranged on a length compensation means 33. The
length compensation means 33 provide for a retraction or a release of a further
traction means length, so that the height position of the first conveying basket 15
as well as of the second conveying basket 16 can be adjusted by means of the
length compensation means 33. For example, the second conveying basket 16 can
be located at a stop on the lower height level 12, wherein the stop is a part of the
filling device 18, for example, and a variable elastic elongation in the traction
means 17 can result due to a loading of the first conveying basket 15, which differs
from conveying cycle to conveying cycle and which can have a different weight. To
unload the first conveying basket 15 comprising the raw material 11 in the area of
the upper height level 13, it might be necessary, however, to approach an accurate
height position. The traction means ends 31, for example, can thus be retracted or
released by the length compensation means 33, so as to approach the required
position on the line 14 with the first conveying basket 15 and so as to subsequently
unload the raw material 11. If the second conveying basket 16 is located on the
upper height level 13, for example, and must approach a required position, the
traction means end 32 can be retracted or released in the same manner by means

of the assigned length compensation means 33.

The filling device 18 is illustrated in a perspective manner in Figure 3, and the line
14 of the steep conveying installation 1 is shown in the area of the lower height
level 12. A ramp 22, which, as shown, is formed by banking of soil, is arranged on
the lower height level 12. A shown vehicle 19 can be driven to a height, which is
located above the second conveying basket 16 shown in the lower position
according to the example, via the ramp 22. The second conveying basket 16,
which can rest on a lower stop of the line 14, encompasses a filling opening 21 in
its upper area. If the raw material is to be conveyed from the vehicle 19 into the
second conveying basket 16 through the filling opening 21, the vehicle 19 unloads
the raw material through a filling funnel 20, so that it is ensured that the raw
material reaches through the filling opening 21 into the conveying basket 16. The
conveying basket 16 can subsequently be pulled upwards via the line 14 by means



of the traction means 17, which is shown as being wrapped around the lower
deflection roller 29 at the conveying basket 16.

The filling funnel 20 is designed such that a further conveying basket, which is
displaced on the rear side of the line 14, can be moved underneath a rear area of
the filling funnel 20, which is located adjacent to the shown vehicle 19. A further
vehicle 19 in adjacent arrangement to the shown vehicle 19 can then fill further raw
material through the filling funnel 20 into the conveying basket 15 — which is not
shown -, which can be located on the rear side of the line 14. The conveying
baskets 15 and 16 can thus be moved underneath the filling funnel 20 alternately
on a first and on a second side in reciprocating operation and can also be |loaded
alternately with raw material 11 from vehicles 19. Said vehicles 19 transfer the raw
material 11 into the conveying baskets 15 and 16 alternately on the front and on
the rear side of the filling funnel 20.

Figure 4 illustrates the upper area of the line 14, which is arranged on the
supporting structure 26. According to the example, the first conveying basket 15 is
shown in the upper unloading position and the raw material 11 can reach through
an emptying opening 23 from the conveying basket 15 into a comminuting device
24, which comprises a raw material storage 51, into which the raw material 11 is
supplied initially. The comminution device 24, which is fed continuously from the
raw material storage 51, follows the raw material storage 51. The emptying
opening 23 of the conveying basket 15 is located in a lower area, whereas the
filling opening 21 is arranged in an upper area of the conveying basket 15. The
conveying basket 15 is held by means of the traction means 17, which is looped
through the lower deflection roller 29, and the deflection roller 29 is arranged on
the conveying basket 15.

The structural design of the supporting structure 26 shows a structural unit
between the steep conveying installation 1 with the line 14 and the comminution
device 24. The conveying basket 15 can be conveyed to a height, from which the
raw material 11 can be poured easily into the comminution device 24 or into the
raw material storage 51, respectively, without changing the position or the
arrangement of the conveying basket 15 at or on the line 14. The conveying basket



15 does in particular not need to be tilted so as to empty the raw material 11 from
the conveying basket 15, for example through the filling opening 21.

Figure 5 shows a perspective view of a conveying basket 15 or 16, respectively,
which is formed from a steel structure, for example, and at which a lower deflection
roller 29 is shown to be arranged, and the latter consists of four rope pulleys for
forming the pulley 30, see Figure 2 with regard to this. The filling opening 21 is
formed by an upper, open area of the conveying basket 15 or 16, respectively,
below the lower deflection roller 29, and the emptying opening 23 is embodied with
an emptying flap 39, which is shown in an open position. The emptying flap 39
forms a lower wall of the conveying basket 15 or 16, respectively, and can be
closed or opened — as shown — by means of a locking device.

The locking device, which is provided on both sides of the emptying flap 39 and
which is illustrated on the front side, comprises a flap bolt 40, which can be closed
by means of a bolt lock 41 in a closed position or can be unlocked, as shown, so
as to open the emptying flap 39. The mode of operation of the locking device is
illustrated in more detail in Figures 6 and 7 below.

Figures 6 and 7 show the locking device, which serves to lock and to release the
emptying flap 39 (see Figure 5), wherein the locking device is shown in a closed
position in Figure 6 and in an open position in Figure 7.

In Figure 6, the flap bolt 40, which is arranged on the emptying flap 39 in an
articulated manner, which is not shown in detail, is engaged with a bolt lock 41,
which is locked by means of a locking means 42 in the shown position. The
conveying basket 15 or 16, respectively, is already located in the desired emptying
position, and provision is made for an activation member 43, which can be moved
against the bolt lock 41 by means of a lifting means 44, for example by means of a
lifting cylinder.

Figure 7 shows the activation member 43, which was moved against the bolt lock
41 by means of the lifting means 44 in the direction of the arrow, without the need
to move the conveying basket 15 or 16, respectively, in its height position on the
line 14 for this purpose. In that the activation member 43 engages with the bolt lock



41, the bolt lock 41 is disengaged from the flap bolt 40 contrary to the effect of the
locking means 42, so that said flap bolt can move into the illustrated unlocked
position. The emptying flap 39 can thus be opened for emptying the raw material
11 from the conveying basket 15 or 16, respectively.

By arranging the activation member 43, which can be moved against the bolt lock
41 by means of the lifting means 44 in a liftable manner, the advantage is attained
that the conveying basket 15 or 16, respectively, does not need to be moved into
an accurate height position on the line 14 for opening the emptying flap 39. The
opening of the emptying flap 39 “down to the last meter” is carried out by activating
the activation member 43 and the activation can be triggered, for example, when
the conveying basket 15 has reached a minimum height, so that the raw material
11 can reach the subsequent device 24. In particular, provision can be made for an
upper stop of the conveying basket 15 or 16, respectively, because a further
upwards movement can be avoided by means of the stop after emptying the
conveying basket 15 or 16, respectively, and due to the mass loss of the conveying
basket 15 or 16, respectively, associated therewith.

Figure 8 shows a schematic design of the drive unit 27 with a first driven drive
wheel 34 and a second driven drive wheel 35, and the traction means 17 wrap
around the drive wheels 34 and 35 in a manner, which is not shown in detail. The
drive wheel 34 is driven by means of a motor transmission unit 36 and the drive
wheel 35 is driven by means of a motor transmission unit 37. The motor
transmission units 36 and 37, which can be operated independent from one
another, are operated via a common control, so that the drive torques of the drive
wheels 34 and 35 are substantially the same, wherein the drive wheels 34 and 35
run synchronous to one another. The wrapping of the traction means 17 around the

drive wheels 34 and 35 is illustrated in more detail in Figure 9.

Figure 9 shows a schematic illustration of the drive wheels 34 and 35, around
which the traction means 17 wraps several times. The traction means 17 wraps
around each of the drive wheels 34 and 35 with a wrap angle of 270° so that a
sufficient frictional connection is at hand for the torque transfer from the drive
wheel 34 or 35, respectively, to the traction means 17. The traction means 17 is



only embodied as a simple steel rope and is wrapped around the drive wheels 34
and 35, and further possibilities for creating an arrangement comprising traction
means 17, which further reduces the mechanical load of the individual traction
means 17, are shown in Figures 10 and 11 below, whereby the traction means 17
can be chosen so as to have smaller dimensions and so as to nonetheless
transport correspondingly large raw material quantities 11 across the conveying
height.

Figure 10 shows an arrangement of the pulleys 30 comprising a first traction
means 17a and a second traction means 17b for lifting and lowering the conveying
baskets 15 and 16. The conveying baskets 15 and 16 are thereby in each case
arranged on the traction means 17a and 17b so as to be movable in height, and
the traction means 17a and 17b are wrapped around the drive wheels 34 and 35

equally.

The traction means 17a and 17b are guided substantially parallel across their
entire lengths and the parallel arrangement of the traction means 17a and 17b
together forms the pulleys 30. As a result, the mechanical load of the individual
traction means 17a and 17b is halved and the latter can be dimensioned in a

correspondingly smaller manner.

The drive wheels 34 and 35 are in each case embodied in a multi-track manner
and the drive wheel 34 is divided into a drive wheel 34a and a further drive wheel
34b, which rotate together about a first drive axle 38a and which are also driven
together. In particular, the drive wheels 34a and 34b can be embodied in one piece
and can together form the drive wheel 34, wherein both traction means 17a and
17b are wound around the drive wheel 34. The drive wheel 35 can likewise
comprise a drive wheel 35a and a drive wheel 35b, and the traction means 17a
wraps around the drive wheel 35a and the traction means 17b wraps around the
drive wheel 35b. The drive wheels 35a and 35b can also be embodied in one piece
and can be driven together about the drive axle 38b.

The shown pulleys 30 for conveying the conveying baskets 15a and 15b are in

each case embodied as pulleys acting in a four-fold manner, comprising double-



guided traction means 17a and 17b. The ends of the traction means 17a and 17b
are arranged on a first side on a length compensation means 45, which is
embodied in the type of a rocker. The traction means 17a and 17b can thus
compensate respective lengths to one another in that the rocker-like length
compensation means 45 can tilt accordingly at its mounting. According to the
example, the opposite ends of the traction means 17a and 17b are fixedly arranged

on a load suspension means 46.

The length compensation means 45 as well as the load suspension means 46 can
be displaced in the direction of travel of the traction means 17a and 17b in a
manner, which is not shown in detail. A compensation of the height position of the
conveying baskets 15 and 16 can thus take place in the manner, which has already
been described above, and the mobile arrangement of the length compensation
means 45 and/or of the load suspension means 46 attains the same effect as the

above-described length compensation means 33.

Figure 11 finally shows a further exemplary embodiment of the arrangement of the
traction means 17a and 17b for forming the winding devices 30. The winding
devices 30 are formed as double-embodied, eight-fold acting pulleys 30 and, in the
manner, which has already been described, the traction means 17a and 17b are
wrapped around the drive wheels 34 and 35, which are formed by means of
respective partial wheels 34a, 34b, 35a and 35b.

In the area of a compensation roller 47, the traction means 17a and 17b are
connected to one another such that the traction means 17a and 17b merge into
one another and form a sole, yet double-guided traction means 17 comprising a
double length. A length compensation is also attained by means of the
compensation roller 47, so that the traction means 17 encompasses the same
tractive force, both in the length area of the traction means 17a as well as in the
length area of the traction means 17b.The traction means ends 48 of the traction
means 17 are accommodated in mounting points, which can also be embodied so
as to be movable in height, wherein, according to this exemplary embodiment, the
compensation roller 47 can also be accommodated so as to be movable in height.



Figures 12 and 13 in each case show a further arrangement of the drive wheels 34
and 35 of the drive unit 27, as it is illustrated in Figure 8. Two traction means 17a
and 17b wrap around the drive wheels 34 and 35 and the traction means 17a and
17b are guided in parallel in a manner, which is not shown in detail, and are
connected to the conveying baskets 15 and 16, for example, so as to move them.

The drive wheels 34 and 35 in each case encompass two grooves 49 and 50, and
the first traction means 17a is guided in the respective first groove 49 of the drive
wheels 34 and 35, and the second traction means 17b is guided in the respective
second groove 50 of the drive wheels 34 and 35. The drive wheels 34 and 35

thereby in each case rotate about their drive axles 38a and 38b.

A first alternative of the wrapping of the drive wheels 34 and 35 by the traction
means 17a and 17b is shown in Figure 12. According to the example, the traction
means 17a and 17b wrap around the drive wheels 34 and 35 in each case at an
angle of approximately 270°. Said angle, however, is a function of the direction, in
which the ends of the traction means 17a and 17b are guided away from the drive
wheels 34 and 35. The shown example thereby shows a total wrap angle of 540°.
The advantage resulting from the illustrated wrappings alternative is an identical
torque loading of the drive wheels 34 and 35 and an even wear of the grooves 49
and 50 results. The drive wheels 34 and 35 can furthermore rotate in the same
direction of rotation about the drive axles 38a and 38b.

A further alternative of the wrappings of the drive wheels 34 and 35 by the traction
means 17a and 17b is shown in Figure 13. The traction means 17a and 17b wrap
around the drive wheels 34 and 35 in each case at an angle of approximately 300°.
This angle, however, is also a function herein of the direction, in which the ends of
the traction means 17a and 17b are guided away from the drive wheels 34 and 35.
The shown example thereby shows a total wrap angle of 600°. The drive wheels 34
and 35 can rotate in opposite direction of rotation about the drive axles 38a and
38b.

The advantage, which results in each case by means of the shown wrapping
alternatives, is furthermore a reduction of the number of required grooves of the



drive wheels 34 and 35, because four individual grooves are required for each of
the drive wheels 34 and 35 in the alternatives shown in Figures 10 and 11 and only
two grooves 49 and 50 are required for each of the drive wheels 34 and 35 in the
alternatives shown in Figures 12 and 13.

The embodiment of the invention is not limited to the above-specified preferred
exemplary embodiments. Instead, a number of alternatives is possible, which
utilizes the specified solution even in the case of embodiments, which are
completely different. All of the features and/or advantages resulting from the
claims, the description or the drawings, including structural details or spatial
arrangements, can be significant for the invention, both alone and in a variety of

combinations.



List of Reference Numerals

1 steep conveying installation
10 inclined slope

11 raw material

12 lower height level, mining floor
13 upper height level, soll

14 line

15 first conveying basket

16 second conveying basket
17 traction means

17a first traction means

17b second traction means

18 filling device

19 vehicle

20 filling funnel

21 filling opening

22 ramp

23 emptying opening

24 device, comminution device
25 device, transport device

26 supporting structure

27 drive unit

28 upper deflection roller

29 lower deflection roller

30 winding device (pulley)

31 traction means end

32 traction means end

33 length compensation means
34 drive wheel

34a drive wheel

34b drive wheel



35
35a
35b
36
37
38a
38b
39
40
41
42
43
44
45
46
47
48
49
50
51

drive wheel

drive wheel

drive wheel

motor transmission unit
motor transmission unit
drive axle

drive axle

emptying flap

flap bolt

bolt lock

locking means

activation member

lifting means

length compensation means
load suspension means
compensation roller

end of the traction means
groove

groove

raw material storage
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Patent Claims

—

A steep conveying installation (1) when used on an inclined slope (10) of an open-cast
mining glory hole, by means of which raw materials (11) can be transported from a lower
height level (12), in particular from a mining floor (12) of the open-cast mine, to an upper
height level (13), in particular formed by a soil (13), encompassing a line (14) fastened
on the inclined slope (10),

characterized in that provision is made for a first conveying basket (15) and for a second
conveying basket (16), which conveying baskets (15, 16) can be displaced on the line
(14) between the lower height level (12) and the upper height level (13) and are embodied
to receive the raw materials (11), wherein the conveying baskets (15, 16) are in contact

with one another via at least one common traction means (17).

The steep conveying installation (1) according to claim 1, characterized in that provision
is made in the area of the lower height level (12) of the line (14) for a filling device (18)
for filling the conveying baskets (15, 16), in particular that the raw materials (11) can be
transferred from vehicles (19) into the conveying baskets (15, 16) by means of the filling
device (18).

The steep conveying installation (1) according to claim 2, characterized in that the filling
device (18) encompasses a filling funnel (20), through which the raw materials (11) can
be guided from the vehicle (19) into a filling opening (21) of the conveying basket (15,
16), wherein the filling device (18) encompasses in particular a ramp (22), on which the
vehicle (19) can be moved to a level above the conveying basket (15, 16), if the
conveying basket (15, 16) is located in a lower position on the line (14).

The steep conveying installation (1) according to one of claims 1 to 3, characterized in
that the conveying baskets (15, 16) encompass an emptying opening (23) arranged
below the filling opening (21), through which the raw materials (11) can be emptied from
the conveying baskets (15, 16) by maintaining the position of the conveying baskets (15,
16).

The steep conveying installation (1) according to one of the aforementioned claims,
characterized in that the line (14) extends beyond the upper height level (13), so that,
due to the force of gravity, the raw materials (11) can be transferred from the conveying
baskets (15, 16) into at least one device (24, 25), which serves in particular for further
processing and/or further transporting the raw materials (11).

-24 -
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10.

11.

The steep conveying installation (1) according to claim 5, characterized in that the
device (24, 25) is embodied as comminution device (24), in particular as breaker in
combination with a raw material storage (51), or as transport device (25), in particular as
conveyor belt, wherein the raw materials (11) can preferably be transferred from the
conveying basket (15, 16) into the comminution device (24), to which preferably the
transport device connects (25).

The steep conveying installation (1) according to one of claims 5 or 6, characterized in
that the line (14) is arranged above the upper height level (13) on a supporting structure
(26), so that the steep conveying installation (1) forms a structural unit with the supporting
structure (26) by means of the at least one device (24, 25) for further processing and/or
further transporting.

The steep conveying installation (1) according to one of the aforementioned claims,
characterized in that the traction means (17) is connected to a drive unit (27), which is
preferably arranged at a distance to the upper end of the line (14) on the soil (13) and
wherein the traction means (17) is guided via drive wheels (34, 35) of the drive unit (27).

The steep conveying installation (1) according to one of the aforementioned claims,
characterized in that provision is made on the upper end of the line (14) for upper
deflection rollers (28) and provision is made on the conveying baskets (15, 16) for lower
deflection rollers (29), wherein the traction means (17) in each case forms at least one
winding device (30) according to the type of a pulley (30) between the upper and lower
deflection rollers (28, 29).

The steep conveying installation (1) according to claim 9, characterized in that the
winding devices (30) encompass a 2-fold pulley (30) for halving a tractive force,
preferably a 4-fold pulley (30) for diving a tractive force into four and particularly
preferably an 8-fold pulley (30) for dividing a tractive force into eight in the traction means
(17).

The steep conveying installation (1) according to one of the aforementioned claims,
characterized in that the traction means (17) encompasses traction means ends (31,
32), which are in each case arranged on a length compensation means (33), wherein the
traction means (17) can be retracted or can be released with a further traction means
length by means of the length compensation means (33).

-95-
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12.

13.

14.

15.

16.

17.

The steep conveying installation (1) according to one of the aforementioned claims,
characterized in that the drive unit (27) encompasses at least two drive wheels (34, 35),
around which the traction means (17) is wrapped preferably with a total wrap angle of at
least 360° and preferably of at least 540 °.

The steep conveying installation (1) according to claim 12, characterized in that the
drive unit (27) encompasses two motor transmission units (36, 37), wherein a first motor
transmission unit (36) interacts with at least a first drive wheel (34) and a second motor
transmission unit (37) interacts with at least a second drive wheel (35) in a driving

manner.

The steep conveying installation (1) according to one of the aforementioned claims,
characterized in that the respective winding device (30) is formed with a first traction
means (17a) and with at least a second traction means (17b), together said traction
means (17a, 17b) forming a first pulley (30) for lifting and lowering the first conveying
basket (15) and, together, they form a second pulley (30) for lifting and lowering the
second conveying basket (16), and wherein the at least two traction means (17a, 17b)
wrap around the drive wheels (34, 35) of the drive unit (27).

The steep conveying installation (1) according to claim 14, characterized in that the
drive wheels (34, 35) encompass at least one drive wheel (34a, 35b), around which the
first traction means (17a) wraps, and at least one drive wheel (34b, 35b), around which
the second traction means (17b) wraps, wherein the drive wheels (34a, 34b, 35a, 35b)
are preferably arranged so as to rotate about a common drive axle (38a, 38b).

The steep conveying installation (1) according to claim 14 or 15, characterized in that a
first drive wheel (34a) and a second drive wheel (35a) is provided and is wrapped by the
first traction means (17a) and/or that a first drive wheel (34b) and a second drive wheel
(35b) is provided and is wrapped by the second traction means (17b).

A conveying cascade comprising at least two steep conveying installations (1) according
to claim 1, wherein the lower height level (12) of an upper steep conveying installation
(1) connects to the upper height level (13) of a lower steep conveying installation (1) and
wherein provision is made in particular between the steep conveying installations (1) for
means for transferring the raw materials (11) from the lower steep conveying installation

(1) to the upper steep conveying installation (1).

- 26 -



08 Nov 2015

2013214301

18.

A system comprising a steep conveying installation (1), when used on an inclined slope
(10) of an open-cast mining glory hole, by means of which raw materials (11) can be
transported from a lower height level (12), in particular from a mining floor (12) of an
open-cast mine, to an upper height level (13), in particular formed by soil (13), and
comprising a comminution device (24) for comminuting the raw materials (11), wherein
the system encompasses:

a line (14) for fastening on an inclined slope (10) of an open-cast mining glory hole,

a first conveying basket (15) and

a second conveying basket (16),

said conveying baskets (15, 16) can be displaced on the line (14) between the lower
height level (12) and the upper height level (13) and are embodied to receive the raw
materials (11),

wherein the conveying baskets (15, 16) are in contact with one another via at least one
common traction means (17) and

wherein the comminution device (24) is arranged on the lower or on the upper height
level (12, 13) of the steep conveying installation (1) and forms in particular a structural
unit therewith.

-27 -
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