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(57) Abrégé/Abstract:

In a device for transmitting a torque to a rotary kiln (13), including a drive shaft driven by a motor and having a drive pinion driving a
gear rim connected to the rotary kiln, the drive pinion (5) drives the gear rim (12) via an interposed transmission (6), wherein a gear
wheel (7) of the transmission (8) engages with the drive pinion (5) in a manner displaceable in the axial direction.
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Abstract:

In a device for transmitting a torque to a rotary kiln (13},
including a drive shaft driven by a motor and having a drive
pinion driving a gear rim connected to the rotary kiln, the
drive pinion (5) drives the gear rim (12) via an interposed
transmission (6), wherein a gear wheel (7) of the transmission

(6) engages with the drive pinion (5) in a manner displaceable

"in the axial direction. (Fig. 1)
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Device for transmitting a torque to a rotary kiln

The invention relates to a device for transmitting a torque to a
rotary kiln, including a drive shaft driven by a motor and
having a drive pinion driving a gear rim connected to the rotary

kiln.

Devices for transmitting rotational movements to a gear rim can,
for instance, be taken from DE 1450712 A. A number of drives
have in fact been developed to rotationally drive rotary kilns,
wherein relatively high torques have to be transmitted because
of the large weights of the kilns while, at the same time, the
thermal expansions etc. of the rotary kilns have to be taken
into account. Due to the thermal expansion of the kiln, or
changes in the position of the rotary kiln caused by migration
or thermal deformations of the rotary kiln, and the wobbling
motion of the gear rim of the rotary kiln resulting therefrom,
movements of the gear rim connected to the rotary kiln in the
axial direction may occur over far more than 100 mm. During such
an axial displacement of the gear rim, the drive is yet to
reliably remain in engagement, wherein, furthermore, the drive
shaft itself must, of course, be relieved as much as possible in
order to keep it free from bending forces. It 1is, therefore,
known to accommodate and support in a bearing housing the drive
pinion meshing with the gear rim. Although such constructions
allow for the appropriate stabilization of the drive, the axial
and optionally radial displacements occurring because of the
movements of the rotary kiln must be taken up on the engagement
with the pinion meshing with the gear rim, which may, for
instance, result in damage because of the high forces to be

transmitted there.

The present invention, therefore, aims to improve a device for

Lransmitting a torgque to a rotary kiln of the initially defined
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kind to the effect that the movements of the rotary kiln, and

hence the gear rim, will be reliably compensated.

In view of this object, the configuration according to the
invention is devised such that the drive pinion drives the gear
rim via an interposed transmission, wherein a gear wheel of the
transmissien engages with the drive pinion 1in a manner
displaceable in the axial direction. By the axial displacements
of the gear rim occurring not on the engagement with the pinion
meshing with the.gear rim, but on the engagement of a gear wheel
of the transmission arranged between the drive pinion and the
gear rim with the drive pinion, the axially displaceable engage-
ment can be dimensioned for substantially lower forces. This
will, in particular, apply if the transmission is designed as a
reduction gear, what 1is usually the case with the drive of a
rotary kiln, since the respectively engaging teeth of the gear
wheels have to transmit substantially lower forces on the input
side than on the output side. In the configuration according to
the invention, merely a suitable axial and optioconally radial
guidance of the transmission plus the gear zim has to be
provided in order for the transmission to perform the positional
changes of the gear rim, which are caused by the movements of

the rotary kiln, in conjunction with the gear rim.

In order to ensure the safe engagement of the drive pinion with
the gear wheel of the transmission even during mutual axial
displacements, the configuration is preferably devised such that
the width of the gear wheel of the transmission engaging with
the drive pinion is smaller than the width of the drive pinion.
In this respect, the transmission is preferably displaceable in

the axial direction by about 160 wmm.

In the configuration according to the invention, the

transmission together with the gear rim connected to the rotary
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kiln is mounted so as to be adjustable in the axial direction,
as already mentioned above., The appropriate support is
preferably provided in that the transmission is supported on a
stationary structure by the aid of a support rod. In deing so,
the support rod preferably allows for an at least single-axle,
preferably double-axle, shift of the transmission in order to be
able to account for the positional changes caused by the

movements of the rotary kiln particularly well.

Bn accordingly good guidance of the transmission will be ensured
in that the support réd is each pivotally hinged to the trans-
mission and to the stationary structure, the support rod
advantageously comprising a double-axle hinge on the stationary

structure and a single-axle hinge on the transmission side.

The pivot axes are preferably arranged in a manner that a pivot
axis of the pivotable hinge connection of the support rod
extends parallel with the axis of rotation of the rotary kiln,
and that at least one pivot axis of the pivotable hinge
connection of the support rod extends normal to the axis of
rotation of the rotary kiln. The pivot axis extending parallel
with the axis of the rotary kiln thus allows for a change of the
distance of the transmission from the axis of the rotary kiln.
The pivot axis extending normal to the axis of rotation of the
rotary kiln allows for the guidance of the transmission in the

axial direction.

With the described support, no forces will be introduced into
the drive shaft, bearing in mind the trackability of the
transmission with the gear rim and the axially displaceable
engagement of the transmission with the drive pinion at a merely
axial movement of the gear rim. If, however, also a radial move-
ment component occurs, a suitable compensation will have to take

place in the drive shaft, and in this respect the configuration
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is preferably devised such that at least one universal joint is
arranged between the drive shaft and the drive motor. In a
particularly preferred manner, the cardanic articulation of the
drive shaft to the motor may also be provided by a homokinetic
joint so as to ensure a smooth torque transmission even in the

angled state.

In order to hold the transmission in permanent engagement with
the gear rim, the device according to the invention is
preferably further developed such that the transmission
comprises guide means cooperating with the gear rim and/or the
rotary kiln in a manner that the transmission follows the axial
and optionally radial movements of the gear rim. The guide means
are advantageously comprised of races arranged on the trans-
mission, particularly on the shaft, and guided on the outer
periphery of the gear rim. The rollers roll off the outer
periphery of the gear rim while ensuring that the transmission
is engaged with the gear rim. In order to safequard the contact
between the transmission and the gear rim at a return travel or
stop of the rotary kiln, further rollers are provided on the

inner periphery of the gear rim.

A thermally stressable arrangement of the gear rim on the rotary
kiln can be realized in a manner known per se in that the gear
rim is connected to the rotary kiln via plates tangentially

supported on the periphery of the rotary kiln.

According to an aspect of the present invention there is provided
a device for transmitting a torque to a rotary kiln, comprising:

a drive shaft driven by a motor and comprising a drive
pinion on the drive shaft; and

a transmission interposed between the rotary kiln and the
drive shaft, said interposed transmission comprising a shaft of
the transmission, said transmission shaft comprising a gear wheel
of the transmission, and said interposed transmission further
comprising a pinion of the transmission that meshes with a gear

rim connected to the rotary kiln,



CA 02746018 2016-04-18

4a

wherein

the motor rotates the drive shaft;

the drive pinion on the drive shaft engages and meshes with
the transmission gear wheel;

the transmission gear wheel drives the transmission shaft;

the transmission pinion meshes with the gear rim;

the transmission gear wheel engages with the drive pinion
in a manner displaceable in an axial direction:;

the transmission comprises guide means cooperating with the
gear rim and/or the rotary kiln in a manner that the transmission
follows axial movements of the gear rim; and

the transmission comprises guide means cooperating with the
gear rim and/or the rotary kiln in a manner that the transmission

also follows radial movements of the gear rim.

In the following, the invention will be explained in more detail
by way of an exemplary embodiment schematically illustrated in
the drawing. Therein, Fig. 1 depicts an elevational view of the
driving device according to the invention; Fig., 2 1is a
perspective sectional view along line II-II of Fig. 1; Fig. 3
depicts an enlarged illustration of the driving situation; and

Fig. 4 is a detailed view of a gear rim fixed to a rotary kiln.
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In Fig. 1, a motor 1 rotates a drive shaft 4 via an intermediate
piece 2 articulately connected by cardanic joints 3. The drive
shaft 4 is provided with a drive pinion 5 meshing with a gear
wheel 7 of the transmission, particularly reduction gear 6. The
gear wheel 7 drives a shaft 8 that is mounted in antifriction
bearings within the housing 9 and provided with a pinion 11. The
pinion 11 meshes with the gear rim 12, which is connected to the
rotary kiln 13 via plates 14 tangentially supported on the
periphery of the rotary kiln 13. The pinion 11 is held in
engagement with the gear rim 12 by raées 23 running on the outer
side of the gear rim 12. Rollers 15 running on the inner
periphery of the gear rim maintain the contact between the gear
rim and the pinion at a return travel or stop of the rotary
kiln.

Thermal expansions or contractions as well as regular axial
movements of the rotary kiln may lead to displacements of the
gear rim 12 in the sense of double arrow 22. The transmission 6,
which is guided on the gear rim by the races 23, follows those
displacement movements. The transmission, by its gear wheel 7,
engages with the drive pinion 5 in a manner displaceable in the
axial direction such that the drive of the rotary kiln will be
ensured irrespectively of the axial displacement position of the
gear rim 12. The fact that the width of the drive pinion 5
exceeds the width of the gear wheel 7 ensures engagement over

the total displacement path.

Fig. 2 illustrates a section along line II-II of Fig. 1 in a
perspective view, from which the support rod 16 is apparent,
which is concealed by the transmission 6 in Fig. 1. On the
transmission side, the support rod 16 is mounted in a single-
axle joint 17. On the sides of the base 19, the support rod 16

is mounted on the base 19 via a two-axle joint 18. The support
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rod 16 carries the weight of the transmission 6, absorbing the
force resulting from the drive torque. It allows the trans-
mission to follow the gear rim 12 at thermal expansions or the

like.

Fig. 3 depicts the region of engagement between the drive pinion
5 arranged on the drive shaft 4 and the gear wheel 7. The width
of the gear wheel 7 is denoted by 20, and the width of the drive
pinion 5 is denoted by 21. The extent of the axial
displaceability in the sense of double arrow 22 is calculated
from the difference of the widths 20 and 21, éhe play in either

direction corresponding to one half of said difference.

Fig. 4 illustrates the plates 14 that are tangentially supported
on the periphery of the rotary kiln 13 and connect the rotary
kiln 13 with the driven gear rim 12. By the resilient action of
the plates 14, it is feasible to compensate for any thermal
expansion of the rotary kiln in a simple manner. The length of
the tangential plates is chosen so as to allow their attachment
to different rotary kiln dimensions within the field of
application. The thickness and shape of the tangential plates
are used as variables in a torsion analysis at a fixed diameter
of the rotary kiln and changed in such & manner as to prevent
the excitation of natural frequencies by any of the drive parts

in the operating speed range.
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. A device for transmitting a torque to a rotary kiln,
comprising:

a drive shaft driven by a motor and comprising a drive
pinion on the drive shaft; and

a transmission interposed between the rotary kiln and the
drive shaft, said interposed transmission comprising a shaft of
the transmission, said transmission shaft comprising a gear wheel
of the transmission, and said interposed transmission further
comprising a pinion of the transmission that meshes with a gear
rim connected to the rotary kiln,

wherein

the motor rotates the drive shaft;

the drive pinion on the drive shaft engages and meshes with
the transmission gear wheel;

the transmission gear wheel drives the transmission shaft;

the transmission pinion meshes with the gear rim;

the transmission gear wheel engages with the drive pinion
in a manner displaceable in an axial direction;

the transmission comprises guide means cooperating with the
gear rim and/or the rotary kiln in a manner that the transmission
follows axial movements of the gear rim; and

the transmission comprises guide means cooperating with the
gear rim and/or the rotary kiln in a manner that the transmission

also follows radial movements of the gear rim.

2. A device according to claim 1, wherein a width of the
transmission gear wheel engaging with the drive pinion is smaller

than a width of the drive pinion.

3. A device according to claim 1, wherein the transmission is

supported on a stationary structure by the aid of a support rod.
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4. A device according to claim 3, wherein the support rod

allows for an at least single-axle shift of the transmission.

5. A device according to claim 3, wherein the support rod is
pivotally hinged to the transmission and to the stationary

structure.

6. A device according to claim 5, wherein a pivot axis of a
pivotable hinge connection of the support rod extends parallel

with an axis of rotation of the rotary kiln.

7. A device according to claim 5, wherein at least one pivot
axis of a pivotable hinge connection of the support rod extends

normal to an axis of rotation of the rotary kiln.

8. A device according to claim 4, wherein the support rod
comprises a double-axle hinge on the stationary structure and a

single-axle hinge on a transmission side of the support rod.

9. A device according to claim 1, wherein at least one
universal joint is arranged between the drive shaft and the

motor.

10. A device according to claim 1, wherein the guide means are
comprised of races arranged on the transmission shaft, and guided

on the outer periphery of the gear rim.

11. A device according to claim 1, wherein the gear rim is
connected to the rotary kiln via plates tangentially supported on

the periphery of the rotary kiln.

12. A device according to claim 1, wherein the transmission
gear wheel is displaceable with respect to the drive pinion in

the axial direction by about 160 mm.
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