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(57) Abréegée/Abstract:
The Invention relates to a belt-conveying Installation (1) for heavy industry, in particular for the extractive or mining industry,
comprising at least one carrying structure (2), a conveying belt (3) and at least one drive apparatus (4) for driving the conveying belt
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(72) Inventeurs(suite)/Inventors(continued): HELLMUTH, TORSTEN, DE; KRIEGER, WOLF, DE

(57) Abrege(suite)/Abstract(continued):
(3), wherein the drive apparatus (4) comprises at least one drive shaft (5), at least one drive-shaft-bearing arrangement (5a), at

least one drive roller (6) and at least one Independently excited drive motor (/) In the form of a frequency-converter-fed alternating-
current synchronous motor with a stator (7a) and a rotor (/7b). The drive shaft (5) and the at least one drive motor (/) are connected
to one another without any gearing, and the rotor (/7b) and drive shaft (5) are arranged coaxially, each drive shaft (5) being guided
through at least one rotor (/7b). The invention also relates to a method for operating such a belt-conveying installation and to the

use thereof.
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Abstract

The invention relates to a belt-conveying installation (1) for heavy industry, in particular
for the extractive or mining industry, comprising at least one carrying structure (2), a
conveying belt (3) and at least one drive apparatus (4) for driving the conveying belt (3),
wherein the drive apparatus (4) comprises at least one drive shaft (5), at least one drive-
shaft-bearing arrangement (3a), at least one drive roller (6) and at least one independently
excited drive motor (7) in the form of a frequency-converter-fed alternating-current
synchronous motor with a stator (7a) and a rotor (7b). The drive shaft (5) and the at least
one drive motor (7) are connected to one another without any gearing, and the rotor (7b)
and drive shaft (5) are arranged coaxially, each drive shaft (5) being guided through at
least one rotor (7b). The invention also relates to a method for operating such a belt-
conveying installation and to the use thereof.
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Description

Belt-conveying installation, method for operating the same,

and use thereof

The invention relates to a belt-conveying installation for
heavy industry, particularly the mining industry, comprising
at least one support structure, a conveying belt and at least

one drive apparatus for driving the conveying belt. The drive

apparatus in this case comprises at least one drive shaft, at

least one drive shaft bearing arrangement, at least one drive
roller and at least one independently excited drive motor 1n
the form of an alternating current synchronous motor which 1s

fed by a frequency converter and has a stator and a rotor,

wherein the drive shaft and the at least one drive motor are
connected to one another without any gearing and whereln rotor

and drive shaft are arranged coaxially. The invention further

relates to a method for operating such a belt-conveying

—
=

installation, and to the use thereorf.

Belt-conveying installations of the type cited 1in the

introduction are known. Such a belt-conveying installation 1s

already installed at the Prosper-Haniel underground mine 1n

Bottrop, Germany, for example, for the purpose of transporting

extracted coal to the surface. A detailed description of this
belt-conveying installation is disclosed 1n the company

brochure entitled “Advanced Drive System Saves Up to 20%

Energy” and published by Siemens Aktiengesellschaft (Order No.

A19199-E273-B198-X-7600). The belt-conveying installation has

two drive motors with a nominal power of more than 3000 kW

"or the conveying belt has at 1ts end

[ —

each. The drive shaft
face a number of pegs, which are oriented parallel to the

longitudinal axis of the drive shaft and onto which the rotor

h—
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of the drive motor 1s laterally mounted.

A so-called direct drive is used here, no components beilng

provided between drive motor(s) and drive shaft for the

purpose of converting the rotational speed of the rotor 1into a

1)

different rotational speed of the drive shaft. The drive shaft

therefore rotates at the same rotational speed as

predetermined by the rotor or rotors. Both the drive shaft and
the stator of the drive motor are arranged on a stable support

structure in order to ensure that the gap dimension required

for correct motor operation 1s mailntained between rotor and

stator. In such an application, the gap dimension between

rotor and stator usually has a value of 5 to 15 mm. In order
to ensure correct motor operation, an acceptable displacement

between rotor and stator is usually 1in the range of 10 to 15%

F

of the gap dimension.

The rotor used in this context due to the necessarily high

P

nominal power of the drive motor weighs several tons, and

therefore the bearings required for the drive shaft are so

configured as to be correspondingly stable and the pegs on the

P

end face of the drive shaft are subjected to an enormous load.

Any change in the physical position of the belt-conveying

installation in a mining operation therefore presents problems
because the gap dimension must be reliably maintained at all

times.

The object of the invention is to specify a belt-conveying
installation which has direct drive and in which the gap
dimension between rotor and stator can be maintained with

particular reliability, in particular even if the physical

position of the belt-conveying installation is changed.
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F

A further object of the invention 1s to specify a method for

operating such a belt-conveying i1nstallation and the use

F
p—

thereof.

In respect of the belt-conveying installation comprising at
least one support structure, a conveying belt and at least one
drive apparatus for driving the conveying belt, wherein the

drive apparatus comprises at least one drive shaft, at least

one drive shaft bearing arrangement, at least one drive roller
and at least one independently excited drive motor 1n the form
of an alternating current synchronous motor which 1s fed by a

frequency converter and has a stator and a rotor, wherein the

drive shaft and the at least one drive motor are connected to
one another without any gearing and wherein rotor and drive

shaft are arranged coaxially, the object 1s achieved by

guiding each drive shaft through at least one rotor.

A drive shaft is considered to be “guided through a rotor” in

this case 1f, in the direction of the axis of rotation of the

rotor, 1t

- projects beyond the rotor on both sides,

- projects beyond the rotor on one side and terminates
flush with the rotor on the opposite side of the rotor,

or

- extends into the rotor by more than 50% of the depth

dimension thereof.

A “drive shaft” here is generally understood to mean a

rotating or fixed shaft or spindle.

The belt-conveying installation according to the inventilon

does not employ a lateral arrangement of the rotor or rotors

on a drive shaft using pegs as per the prior art cited above.
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The rotor 1n the inventive embodiment surrounds the drive

shaft, which can extend beyond it or terminate flush with it.

Due to 1ts dimensions, the massive drive shaft (usually a

—
p—

solid shaft) has a high degree of stiffness, which is

necessary 1n order to stabilize the position of the rotor or

rotors and hence maintain the required gap dimension. This

prevents any deflection of the drive shaft and consequently

any relative movement between rotor and drive shaft which

could cause the gap dimension to change. This also allows

trouble~-free transport of a belt-conveying installation

according to the invention to a different physical position,
e.g. 1n the context of extractive or mining operations, e.g.

mine, a sintering plant, a pelletizing plant, a port, etc.

Drive rollers such as those used here for the drive apparatus

are often also referred to as driving drums. Belts of

optionally reinforced plastic or textile materials, or metal,

are preferably used as conveying belts. In this case, 1t 1is

possible to use uniformly flexible belts or sectionally rigid

belts such as slat conveyors or apron conveyors, for example.

The surface of the conveying belt can be smooth or profiled,

e.g. studded, etc.

In particular, a direct frequency converter or an 1indirect

voltage converter 1s used as a frequency converter.

Such a belt-conveying installation 1s particularly suiltable

for heavy industry and in particular for the extractive or

mining industry. In particular, 1t 1s used for the transport

yru

of all types of bulk materials.

In a particularly preferred first embodiment, the rotor

encloses the drive shaft and 1s connected permanently by

a
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mechanical means thereto, said drive shaft also being

connected permanently by mechanical means to the at least one

drive roller. In this way, the rotor or rotors, the connected

drive shaft and the at least one drive roller form a

particularly stable combination, which can rotate as a whole

about the longitudinal axis of the drive shaft.

Here and in the following, “permanently by mechanical means”

is understood to signify connections between components which

cannot be rotated relative to each other. These connections
may be positive or non-positive, and based on e.g. a threaded

connection, wedging, shrinking on, etc.

In an alternative, second embodiment, the rotor 1s arranged to

the side of the drive roller and 1s connected permanently by

mechanical means thereto. In this case, the drive roller

connected to the rotor may be connected via at least one drive

roller bearing arrangement to the drive shaft, which 1s so

designed as to be fixed. The stator 1s preferably arranged on

the fixed drive shaft in this type of configuration.
Alternatively, the drive roller connected to the rotor may be
connected permanently by mechanical means to the drive shaft,

wherein the drive shaft is rotatably supported by means of the

at least one drive shaft bearing arrangement and the stator 1is
connected permanently by mechanical means to at least one
drive shaft bearing arrangement. These versions ensure that

the required gap dimension between rotor and stator 1s

reliably maintained.

In a further satisfactory configuration of the first

embodiment, the drive shaft is rotatably supported by means ot
the at least one drive shaft bearing. In this case, the stator

is preferably connected permanently by mechanical means to at
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least one drive shaft bearing arrangement. Alternatively, the

stator 1s connected permanently by mechanical means to the

support structure and also via at least one stator bearing

arrangement to the rotatable drive shaft, e.g. via a torque
stay rod. These versions likewise ensure that the required gap
dimension between rotor and stator is reliably maintained.

P

If the drive shaft is so supported by means of the at least

one drive shaft bearing arrangement as to be rotatable, the

drive shaft is advantageously designed as two parts 1n a

longitudinal direction, resulting 1n a first drive shaft

section assigned to the drive roller and a second drive shaft
section assigned to the drive motor, said sections belng

interconnected via an elastic coupling device. The elastic

coupling ensures an identical rotational speed of rotor and

drive shaft, yet allows a slight change in the longitudinal

o

axis of the first drive shaft section relatlive to the

longitudinal axis of the second drive shaft section in this

case, thereby ensuring a constant gap dimension between rotor

and stator.

In this case, the term “elastic” does not signify that the

coupling arrangement must always comprise a component which 1s

made of an elastic material. Rather, it 1s meant that any

g

relative axial or angular misalignment of the two drive shaft

sections can be eqgualized. A preferred elastic coupling

arrangement takes the form of a curved-tooth gear coupling,

for example.

The coupling device in this case is advantageously arranged

between a drive shaft bearing arrangement and a stator bearing

arrangement which is arranged adjacently thereto. Ease of

access to the coupling device is therefore possible. This 1s



CA 02846086 2014-02-21

PCT/EP2012/065123 / 2011P17429WO0O

]

—

relevant for servicing and maintenance of the belt-conveying

installation in particular. These versions likewlse ensure

that the required gap dimension between rotor and stator 1is

reliably maintained.

In an alternative embodiment of the first embodiment, in which

the stator is connected permanently by mechanical means to the

support structure and is also connected via at least one

stator bearing arrangement to the rotatable drive shaft, the

drive shaft is preferably formed as two parts 1n the

longitudinal direction, resulting in a first drive shaft

section assigned to the drive roller and a second drive shaft
section assigned to the drive motor, saild sections being
interconnected via an articulated device. The articulated
device 1n this case is preferably arranged between a drive

shaft bearing arrangement and a stator bearing arrangement, 1n

order to allow ease of access to the articulated device. This

P

is relevant for the servicing and malntenance of the belt-

conveying installation 1n particular.

Alternatively, the articulated device can also be arranged
between two stator bearing arrangements. The articulated

arrangement is preferably moved into the interior of a motor

housing of the drive motor in this case. The articulated

device 1s therefore so arranged as to be protected from the
harsh external environmental conditions which are generally
prevalent in operations associated with heavy industry.
However, the articulated device i1s harder to access there.

These versions likewise ensure that the required gap dimension

between rotor and stator is reliably maintained.

In a particularly satisfactory configuration, the support

P

structure of the belt-conveying installation consists at least




CA 02846086 2014-02-21

PCT/EP2012/065123 / 2011P174259WO

8

partly of a supporting framework which comprises at least one

transport device for changing the physical position of the

belt-conveying installation. This allows the complete belt-

conveying installation to be transported to a different

H

application site. By virtue of the robust design of the drive

apparatus, such a change of location does not result 1in the

P

drive motor being damaged as a consequence of failing to

maintain the required gap dimension.

In a satisfactory configuration, the transport device has

skids and/or wheels in this case. If skids or non-driven

wheels are used, a separate traction engine 1is usually

required in order to pull the belt-conveying installation to

another location in a sliding or rolling manner.

In a further satisfactory configuration, wheels that are

provided can be driven by at least one drive module which 1is

attached to the supporting framework.

Alternatively or in combination with skids and/or wheels that
are provided, the at least one transport device may have
crawler treads, which can usually then be driven by means of

at least one drive module which is attached to the supporting

framework. In either case, the belt-conveying installation 1is

able to change its physical position autonomously. The drive
module (s) may be controlled via remote control in this case,

or a cab for operating personnel may be provided in the region

of the supporting framework, such that the movement of the

belt-conveying installation includes the operating personnel

controlling the transport.

It is however obvious that belt-conveying installations

according to the invention can also be embodied without a
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transport device, and therefore conventional relocation of the

system by means of a crane or a crawler 1s possilble.

The space required for the drive apparatus 1s reduced as a

result of the compact structural design, thereby simplifying

the transport of the belt-conveying installation and allowing

a belt-conveying installation according to the i1nvention to be

used in application sites having difficult spatial

environments.

The independently excited drive motor preferably has a nominal
power in the range of 1 to 8 MW and 1is suitable for outdoor

use where environmental temperatures in the range of -40°C to

50°C must be tolerated. The rotor of a drive motor preferably

rotates at a rotational speed in the range of up to 380

e
—

revolutions per minute and in particular in the range of 30 to

70 revolutions per minute during operation, 1n particular for

extractive or mining applications. The rotational speed can be

adjusted or changed at any time during operation of the belt-

P

conveying installation by means of the frequency converter.

The object is also achieved in respect of the method for
operating a belt-conveying installation according to the
invention, wherein the conveying belt 1s operated at a
delivery speed of less than 13 m/s, preferably at a delivery

speed in the range of 3 to 10 m/s, in particular 1n the range

of 3 to 8 m/s. As a result of using a frequency converter, the

delivery speed can be adapted to the usual delivery speeds for

belt-conveying installations in extractive or mining

operations.

The physical position of the belt-conveying installation 1is

preferably changed using the at least one transport device.
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onveying installation is therefore mobile and can be

deployed quickly and easily in different locations as

required.

A belt-con
1deally us
extractive

particular

preferably

particular

In particu
advantageo

pelletizin

By way ot

conveyling

drive appa

wherein:

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure ©

Figure 7

veying installation according to the invention 1is

ed in heavy industry, in particular 1in the

or mining industry for the delivery of material, 1in

bulk materials, at a speed of less than 13 m/s,

at a speed in the range of 3 to 10 m/s, in

in the range of 3 to 8 m/s.

lar, the belt-conveying installation 1s

usly used in mining operations, sintering plants,

g plants or ports.

example, the Figures 1 to 9 show an exemplary belt-

installation according to the invention, and various

ratuses for said belt-conveying installation,

schematically shows a belt-conveying installation 1n
a three-dimensional view,
schematically shows a first drive apparatus for a

belt-conveying installation in longitudinal section,

schematically shows a second drive apparatus for a
belt-conveying installation in longitudinal section,
schematically shows a third drive apparatus for a

belt-conveying installation in longitudinal section,

schematically shows a fourth drive apparatus for a

belt-conveying installation in longitudinal section,

schematically shows a fifth drive apparatus for a

belt-conveying installation in longitudinal section,

schematically shows a sixth drive apparatus for a
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belt-conveying installation in longitudinal section,

F

Figure 8 schematically shows a seventh drive apparatus Ior a

belt-conveying installation in longitudinal section,

and

Figure 9 schematically shows an eighth drive apparatus for a

belt-conveying installation in longitudinal section.

Figure 1 schematically shows a purely exemplary belt-conveying

installation 1 for heavy industry, particularly for the
extractive or mining industry, in a three-dimensional view.

The belt-conveying installation 1 comprises a support

structure 2, a conveying belt 3 and a drive apparatus 4 for

driving the conveying belt 3. Also provided 1s at least one

tail-end roller 15, which can also be driven and can function

as a further drive roller. The drive apparatus 4 comprises a
drive shaft 5, at least one drive shaft bearing arrangement

5a, a drive roller 6 and an independently excited drive motor

7 in the form of an alternating current synchronous motor
which is fed by a frequency converter and has a stator /a and

a rotor 7b. The rotor 7b and the stator 7a, 1llustrated

schematically in section, are situated in a motor housing J/c
which is partially transparent in this illustration. The drive

shaft 5 and the drive motor 7 are connected to one another

without any gearing, rotor 7b and drive shaft 5 being arranged

coaxially. The drive shaft 5 is guided through the rotor 7/b.

The drive shaft 5 projects beyond the rotor 7b here. However,

the drive shaft 5 can also terminate flush with the rotor /b

or within the rotor 7b, provided the rotor /b for the most

part surrounds the drive shaft 5. The distance between the

stator 7a and the rotor 7b is referred to as gap dimension S,

and maintenance thereof is critical to the correct operation

of the drive motor 7. A further drive motor can optionally be

arranged on the drive shaft 5, on the side facing away from
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P
—

the drive motor 7. The arrangement of further drive rollers ©

on the drive shaft 5 is also possilble.

For the purpose of changing the physical position of the belt-

conveying installation, provision is optionally made for a
transport device 8 having wheels which allow the belt-
conveying installation to be pulled by a separate traction
engine, or moved by a drive that is provided for the wheels,

to a different installation location. Alternatively or 1in

combination with the wheels, the transport device 8 can also

be equipped with skids and/or crawler treads.

el

ollowing Figures 2 to 9 show details

By way of example, the
of suitable drive apparatuses for a belt-conveying

installation according to the invention.

Figure 2 schematically shows a first drive apparatus 42a for a

belt-conveying installation in longitudinal section. The first
drive apparatus 4a comprises a drive shaft 5, two drive shaft

bearing arrangements 5a, 5b, a drive roller 6 and an

independently excited drive motor 7 in the form of an
alternating current synchronous motor which is fed by a

frequency converter and has a stator 7a and a rotor Tb. The

drive roller 6 is made of solid material here, but can equally
be hollow. The rotor 7b and the stator 7a are situated 1n a
motor housing 7c¢, which is connected permanently by mechanical
means to the stator 7a and also to the support structure 2.
The drive shaft 5 and the drive motor 7 are connected to one
another without any gearing, rotor 7b and drive shaft 5 beilng

arranged coaxially. The drive shaft 5 is guided through the

rotor 7b and terminates flush with the same on that side of

the rotor 7b which faces away from the drive roller 6.

However, the drive shaft 5 can equally project beyond the
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rotor 7b or terminate within the rotor 7b, provided the rotor

7b for the most part fits on the drive shaft 5. The rotor /D

encloses the drive shaft 5 and is connected permanently by

mechanical means thereto, said drive shaft 5 also being
connected permanently by mechanical means to the drive roller
6. The rotor 7b, the drive shaft 5 and the drive roller 6
consequently form a unit which can rotate about the

longitudinal axis 10 of the drive shaft. This structural

format of the first drive apparatus 4a is particularly compact

and therefore saves space. It allows drive roller 6 and drive

motor 7 to be supported by the two drive shaft bearing
arrangements 5a, 5b. The gap dimension S (cf. Figure 1)

between stator 7a and rotor 7b is particularly reliably

maintained, since the position of stator 7a and rotor 7b 1s

essentially only dependent on the mounting of the drive shaft

0.

Figure 3 schematically shows a second drive apparatus 4b for a

belt-conveying installation in longitudinal section. The

second drive apparatus 4b comprises a drive shaft 5, two drive

shaft bearing arrangements 5a, 5b, a drive roller 6 and an

independently excited drive motor 7 in the form of an

alternating current synchronous motor which 1s fed by a

frequency converter and has a stator 7a and a rotor 7b. The

drive roller 6 is made of solid material here, but can equally
be hollow. The rotor 7b and the stator 7a are situated 1in a
motor housing 7c¢, which is connected permanently Dy mechanical
means to the stator 7a and also via a torque stay rod 11 to

the support structure 2. The stator 7a 1s mounted on the

"

rotatable drive shaft 5 via the motor housing 7c by means oI
stator bearing arrangements 9a, 9b. Without the torque stay
rod 11, the stator 7a would be able to rotate with the motor
housing 7c on the drive shaft 5. The drive shaft 5 and the
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drive motor 7 are connected to one another without any

gearing, rotor 7b and drive shaft 5 being arranged coaxially.

The drive shaft 5 is guided through the rotor 7b and projects
beyond this. The rotor 7b encloses the drive shaft 5 and 1is

connected permanently by mechanical means thereto, the drive

shaft 5 also being connected permanently by mechanical means

to the drive roller 6. The rotor 7b, the drive shaft 5 and the

drive roller 6 consequently form a unit which can rotate about

P

the longitudinal axis 10 of the drive shaft. The gap dimension

P

S (cf. Figure 1) between stator 7a and rotor 7b 1s

particularly reliably maintained, since the drive motor 7/ 1s

transferred completely onto the drive shaft 5. This structural

format has the additional advantage that the bearing

arrangements are readily accessible for servicing purposes.

—

Figure 4 schematically shows a third drive apparatus 4c for a

belt-conveying installation in longitudinal section. The third

drive apparatus 4c comprises a drive shaft 5, two drive shaft

bearing arrangements 5a, 5b, a drive roller 6 and an

independently excited drive motor 7 in the form of an

alternating current synchronous motor which 1s fed by a

frequency converter and has a stator 7a and a rotor /b. The

P

drive roller 6 is made of solid material here, but can equally

be hollow. The rotor 7b and the stator 7a are situated 1n a

motor housing 7c¢, which is connected permanently by mechanica.

means to the stator 7a and also to the support structure 2.
The drive shaft bearing arrangement 5b is arranged on the
motor housing 7c in this case. The drive shaft 5 and the drive
motor 7 are connected to one another without any gearing,
rotor 7b and drive shaft 5 being arranged coaxially. The drive

shaft 5 is guided through the rotor 7b and projects beyond

this. The rotor 7b is arranged to the side of the drive roller

6 and is connected permanently by mechanical means thereto.
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The drive shaft 5 and the drive roller 6 are also

interconnected permanently by mechanical means. The rotor /b,

the drive shaft 5 and the drive roller 6 consequently form a

unit which can rotate about the longitudinal axis 10 of the

g

drive shaft. The gap dimension S (cf. Figure 1) between stator

7a and rotor 7b i1s particularly reliably maintained, since the

drive motor 7 is likewise here transferred completely onto the
drive shaft 5. Only two bearing arrangements in total are

required. This is advantageous with regard to the availability

and servicing of the bearing arrangements. This structural

format has the additional advantage that the bearing

arrangements are readily accessible for serviclng purposes.

Figure 5 schematically shows a fourth drive apparatus 4d for a
belt-conveying installation in longitudinal sectilion. The
fourth drive apparatus 4d comprises a drive shaft 5, a drive

shaft bearing arrangement 5c, a drive roller 6 and an

independently excited drive motor 7 in the form of an
alternating current synchronous motor which is fed by a
frequency converter and has a stator 7a and a rotor 7b. The
rotor 7b and the stator 7a are situated in a motor housing 7c,
which is connected permanently by mechanical means to the

support structure 2. In this case, the drive shaft 5 at 1ts

end which faces away from the drive shaft bearing arrangement

5¢ is fastened to the motor housing 7c¢ and is therefore so

designed as to be not rotatable but fixed. The stator 7a 1is

Fixed drive shaft 5 and encloses 1t. In a

| —_—

arranged on the

preferred embodiment, the drive shaft bearing arrangement 5ScC
can be formed by the support structure 2 itself. The drive
shaft 5 and the drive motor 7 are connected to one another

without any gearing, rotor 7b, stator 7a and drive shaft o

being arranged coaxially. The drive shaft 5 1s guided through

the rotor 7b and projects beyond this. The rotor 7b 1is
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arranged to the side of the drive roller 6 and connected

permanently by mechanical means thereto. The drive roller ©

connected to the rotor 7b is connected via two drive roller

bearing arrangements 1l2a, 12b to the drive shaft 5, which 1s

so designed as to be fixed. The rotor 7b and the drive roller

6 with the drive roller bearing arrangements 12a, 12b

consequently form a unit which can rotate about the drive

shaft 5. The gap dimension S (cf. Figure 1) between stator J/a

and rotor 7b is particularly reliably maintained, since 1t 1s

P

essentially only dependent on the mounting of the drive roller

o .

P

Figure 6 schematically shows a fifth drive apparatus 4e for a

belt-conveying installation in longitudinal section. In this

case, the fifth drive apparatus 4e resembles the second drive

apparatus 4b as per Figure 3. Reference characters identical

to those in Figure 3 identify identical elements. The drive

f—

roller 6 is made of solid material here, but can equally Dbe

hollow. In contrast with the second drive apparatus 4b, the

motor housing 7c here is directly connected to the support
structure 2. The drive shaft 5 is designed as two parts 1in a
longitudinal direction, resulting in a first drive shaft

section 5’ assigned to the drive roller 6 and a second drive

shaft section 5’’ assigned to the drive motor 7. The first

drive shaft section 5’ and the second drive shaft section 5’7
are interconnected via an elastic coupling device 13. For

greater clarity in this case, the coupling device 13 1s

illustrated in profile rather than in longitudinal section

like the rest of the fifth drive apparatus 4e. The coupling

p—

device 13 is arranged between one of the drive shaft bearing

arrangements 5b and a stator bearing arrangement 9a which 1s

arranged adjacently thereto. The gap dimension S (cf. Figure

1) between stator 7a and rotor 7b is again maintained
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particularly reliably here, since it 1s essentially only

dependent on the mounting of the second drive shaft section

577, Slight positional deviations of the first drive shaft

section 5’ from the longitudinal axis 10 of the drive shaft
are tolerated as a result of the elastic coupling device 13.
This structural format has the additional advantage that the

bearing arrangements are readily accessible for servicing

purposes.

Figure 7 schematically shows a sixth drive apparatus 4f for a

belt-conveying installation in longitudinal section. In this

F

case, the sixth drive apparatus 4f resembles the fifth drive

apparatus 4e as per Figure 6. Reference characters 1dentical
to those in Figure 6 identify identical elements. The drive

roller 6 is made of solid material here, but can equally Dbe

hollow. In contrast with the fifth drive apparatus 4e, an
articulated device 14 is provided instead of the elastic
coupling device 13. For greater clarity in this case, the

articulated device 14 is illustrated in profile rather than in

longitudinal section like the rest of the sixth drive
apparatus 4f. The articulated device 14 1s arranged between
one of the drive shaft bearing arrangements 5b and a stator

bearing arrangement 9a which is arranged adjacently thereto.

The gap dimension S (cf. Figure 1) between stator 7a and rotor
7p is again maintained particularly reliably here, since 1t 1s
essentially only dependent on the mounting of the second drive

P
p—

shaft section 5’’. Even significant positional deviations of

the first drive shaft section 5’ from the longitudinal axis 10
of the drive shaft are tolerated as a result of the
articulated device 14. This structural format has the
additional advantage that the bearing arrangements are readily

accessible for servicling purposes.
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Figure 8 schematically shows a seventh drive apparatus 4g for

a belt-conveying installation in longitudinal section. In this

case, the seventh drive apparatus 4g resembles the sixth drive

apparatus 4f as per Figure 7. Reference characters identical

to those in Figure 7 identify identical elements. The drive

roller 6 is made of solid material here, but can equally be

P
p—

hollow. In contrast with the sixth drive apparatus 4f, the

articulated device 14 is arranged in the motor housing /¢, or

essentially between the two stator bearing arrangements 9a,

9b, being situated in a hollow second drive shaft section 5''.

For greater clarity in this case, the articulated device 14 1is

illustrated in profile rather than in longitudinal section

like the rest of the seventh drive apparatus 4g. In addition
to the advantages of the sixth embodiment, this structural

format has the further advantage of being particularly compact

and savling space.

Figure 9 schematically shows an eilighth drive apparatus 4h for
a belt-conveying installation in longitudinal section. In this

case, the eighth drive apparatus 4h resembles the fifth drive

apparatus 4e as per Figure 6. Reference characters identical

to those in Figure 6 identify identical elements. The drive

P

roller 6 is made of solid material here, but can equally be

hollow. The motor housing 7c¢ is directly connected to the
support structure 2. The drive shaft 5 is designed as two
parts in a longitudinal direction, resulting in a first drive
shaft section 5’ assigned to the drive roller 6 and a second
drive shaft section 5’’ assigned to the drive motor 7. The

first drive shaft section 5’ and the second drive shaft

section 5’’ are interconnected via an elastic coupling device
13. For greater clarity in this case, the coupling device 13
is illustrated in profile rather than in longitudinal section

like the rest of the eighth drive apparatus 4h. The coupling



CA 02846086 205.4—02—21
PCT/EP2012/065123 / 2011P17429WO

19

P

device 13 1s arranged between one of the drive shaft bearing

arrangements 5b and a stator bearing arrangement 9b which 1s

arranged adjacently thereto. In contrast with the fifth draive
apparatus 4e, however, only one stator bearing arrangement 5Sb
is provided here. The seal between the second drive shaft

section 5’’ and the motor housing 7c is provided on that side

of the second drive shaft section 5’’ facing the coupling

device 13 by means of a seal arrangement, not illustrated 1n

detail here, which prevents dust or other environmental

P

influences from reaching the interior of the motor housing 7c.

The gap dimension S (cf. Figure 1) between stator /a and rotor

7b is essentially maintained again here. Slight positional

deviations of the first drive shaft section 5’ from the

longitudinal axis 10 of the drive shaft are to a large extent

F

tolerated as a result of the elastic coupling device 13. This

structural format has the advantage that the bearing

arrangements are readily accessible for servicilng purposes.

In view of the harsh operating conditions of the belt-
conveying installation according to the invention,
particularly in heavy industry and above all in the delilvery

P

of bulk materials, more stringent requirements apply generally

to the sealing of bearing arrangements, drive rollers and

drive motor(s) against dust and environmental 1nfluences.

Structural designs featuring encapsulation are preferred here.
Explosion-proof variants of drive motors are used 1f the belt-

conveying installation is to be deployed underground.

The Figures 1 to 9 show merely exemplary belt-conveying
installations and their drive apparatuses. Therefore a belt-
conveying installation according to the invention may also
comprise a plurality of drive shafts, drive rollers and drive

motors, and a large number of tail-end rollers or guide
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devices.
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Claims

1. A belt-conveying 1installation (1) for heavy industry, in
particular for the extractive or mining industry, comprising

at least one support structure (2), a conveying belt (3) and

at least one drive apparatus (4) for driving the conveying

belt (3), wherein the drive apparatus (4) comprises at least

one drive shaft (5), at least one drive shaft bearing

arrangement (5a), at least one drive roller (6) and at least

one 1ndependently excited drive motor (7) in the form of an

alternating current synchronous motor which 1s fed by a

frequency converter and has a stator (7a) and a rotor (7b),
wherein the drive shaft (5) and the at least one drive motor

(7) are connected to one another without any gearing and

wherein rotor (7b) and drive shaft (5) are arranged coaxially,

characterized in that each drive shaft (5) 1s guided through

at least one rotor (/b).

2. The belt-conveylng 1nstallation as clalimed 1in claim 1,

characterized in that the rotor (7b) encloses the drive shaft

(5) and 1s connected permanently by mechanical means thereto,

wherein the drive shaft (5) 1s also connected permanently by

mechanical means to the at least one drive roller (06).

3. The belt-conveying installation as claimed 1in claim 1,
characterized in that the rotor (7b) 1s arranged to the side
of the drive roller (6) and 1s connected permanently by

mechanical means thereto.

4. The belt-conveying installation as claimed in claim 3,
characterized in that the drive roller (6) connected to the
rotor (7b) 1s connected via at least one drive roller bearing

arrangement (12a, 12b) to the drive shaft (5), which 1s so
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designed as to be fixed.

5. The belt-conveying installation as claimed in claim 4,

characterized 1n that the stator (7a) 1s arranged on the fixed

drive shaft (5).

o . The belt-conveying installation as claimed in claim 3,
characterized i1n that the drive roller (6) connected to the
rotor (7b) 1s connected permanently by mechanical means to the

drive shaft (9), that the drive shaft (5) 1s rotatably

supported by means of the at least one drive shaft bearing
arrangement (5a, b5b), and that the stator (7a) 1s connected

permanently by mechanical means to the least one drive shaft

bearing arrangement (5b).

7. The belt-conveying installation as claimed in claim 2,

characterized i1in that the drive shaft (5) i1s rotatably

supported by means of the at least one drive shaft bearing

arrangement (oa, 95b).

8. The belt-conveying 1nstallation as claimed in claim 7,

characterized 1in that the stator (7a) 1s connected permanently

by mechanical means to at least one drive shaft bearing

arrangement (5b).

9. The belt-conveying installation as claimed 1n claim 7,
characterized 1n that the stator (7a) 1s connected permanently
by mechanical means to the support structure (2) and 1s also

connected via at least one stator bearing arrangement (9a, 9b)

to the rotatable drive shaft (5).

10. The belt-conveying 1nstallation as clalmed in claim 9,

characterized in that the drive shaft (5) 1s designed as two
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parts 1n a longitudinal direction, resulting in a first drive

shaft section (5’) assigned to the drive roller (6) and a
second drive shaft section (5’’) assigned to the drive motor

(7), said sections being interconnected via an elastic

coupling device (13).

11. The belt-conveying installation as claimed i1n claim 10,

characterized in that the coupling device (13) 1s arranged

between a drive shaft bearing arrangement (5b) and a stator

bearing arrangement (%a, 9b) which 1s arranged adjacently

thereto.

12. The belt-conveying installation as claimed in claim 9,

characterized in that the drive shaft (5) 1s designed as two
parts in a longitudinal direction, resulting 1n a first drive

shaft section (5’) assigned to the drive roller (©0) and a

second drive shaft section (5’’) assigned to the drive motor

(7), said sections being interconnected via an articulated

device (14).

13. The belt-conveying installation as claimed 1n claim 12,
characterized in that the articulated device (14) 1s arranged
between a drive shaft bearing arrangement (5b) and a stator

bearing arrangement (9a).

14. The belt-conveying installation as claimed in claim 11,

characterized in that the articulated device (14) 1s arranged

between two stator bearing arrangements (9a, 9b).

15. The belt-conveying installation as claimed 1n one of the

claims 1 to 14, characterized 1n that the support structure

(2) consists at least partly of a supporting framework which

comprises at least one transport device (8) for changing the
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physical position of the belt-conveying installation (1).

1lo. The belt-conveying installation as claimed in claim 15,
characterized in that the transport device (8) comprises skids

and/or wheels.

17. The belt-conveying installation as claimed in claim 16,
characterized in that the wheels can be driven by means of at

least one drive module which is attached to the supporting

framework.

18. The belt-conveying installation as claimed in one of the

claims 15 to 17, characterized in that the least one transport

device (8) comprises crawler treads.

19. A method for operating a belt-conveying installation (1)
as claimed i1n one of the claims 1 to 18, wherein the conveying

belt (3) 1s operated at a delivery speed of less than 13 m/s.

20. The method as claimed in claim 19, wherein the physical

position of the belt-conveying installation (1) 1s changed by

h—

means of the at least one transport device (8).

gy

21. A use of a belt-conveying installation (1) as claimed in

M—

one of the claims 1 to 18 1in the extractive or mining industry

for the delivery of material at a speed of less than 13 m/s.
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