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1. Tiltable supporting roller bearing for
supporting a rotary drum which is driven in rotation,
comprising
(a) a supporting roller which is supported with its

roller axle so as to be freely rotatable in two
pivot  bearings and has a circumferential
running surface of the rotary drum mounted on
its outer circumferential surface,

(b) a bearing structure on which the pivot bearings
are arranged and which is tiltably supported by
way of Dbearing elements on a stationary
foundation plate,

characterised in that

{c) the bearing elements are constructed as
resilient support bearings which are easily
shifted in their cross direction, and in each
case in the region below the two pivot bearings
these support'bearings are inclined towards one
another between the bearing structure and the
foundation plate in such a way that central
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axes passing vertically through the support
bearing intersect in the region of the point of
intersection between the vertical central axis
of the supporting roller and the line of
contact between the outer circumferential
surface of the supporting roller and the
circumferential running surface of the rotary
drum.
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Tiltable supporting roller bearing

The invention relates to a tiltable supporting roller bear-
ing for supporting a rotary drum which can be driven in

rotation, according to the preamble to claim 1.

Rotary drums of this type are those with a relatively large
diameter and with a relatively great length, for example for
rotary kilns, rotary coolers, mixing drums or the like.
These relatively large rotary drums are constructed with
unavoidable inaccuracies of assembly, and they have more or
less severe distortions on their casings which are cylindri-—
cal per se, which leads to wobbling of their circumferential
running surfaces which are generally formed by riding rings
fixed on the rotary drum casing. Such wobbling brings with
it a poor support between this circumferential running
surface (riding ring> and the supporting rollers of the
supporting roller bearing which support it. The fesulting
localised increases in load on the contact surfaces between
the supporting rollers and the circum{érential running
surfaces of the rotary drum lead to damage to the running

“

surfaces.

In order to avoid such damage, various proposals have
already been made (e.g. DE-C-27 36 111, DE-A-28 O} 588 and
DE-C-35 40 590>, in which a supporting roller which is
mounted so as to be freely rotatable is borne by way of a
roller axle on a bearing structure which is supported so
that it 1s tiltable about a peint of rotation lying approxi-
mately at the height of the supporting roller axle or below
it relative to a stationary supporting surface or foundation
plate. Skewing of the Ccircumferential running surfaces

(e. g riding ring surfaces) caused by inaccuracies of
assembly and distorted rotary drum casings can indeed be
compensated for by means of these known tiltable supporting

roller bearings by a reaction of the corresponding support-—
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ing roller or rollers. However, the angular deviation of
the relevant circumferential running surface of the
rotary drum relative to the imaginary longitudinal
central axis of the rotary drum already causes problems,
as a result of which additional longitudinal movements in
the direction of this longitudinal central axis occur
during each revolution. In fact, these longitudinal
movements produce axial forces in the region of the
contact surfaces Dbetween the outer circumferential
surface of the supporting rollers and the circumferential
running surface of the rotary drum, the magnitude of
these - axial forces being determined principally by the
vertical bearing ©pressure and the coefficient of
friction. Under the effects of these axial forces,
considerable localised increases in load can occur on the
outer circumferential points of the supporting rollers
and on the circumferential running surfaces of the rotary
drum, which can lead to damage to these circumferential
or running surfaces.

The object of the invention is to provide a
tiltable supporting roller bearing of the type set out in
the preamble to e¢laim 1, by means of which with
comparatively low expenditure on production and costs
skewing of the circumferential running surfaces of the
rotary drum {(or riding rings) caused by inaccuracies of
assembly as well as a distorted rotary drum casing can be
compensated and additional longitudinal movements of the
rotary drum occurring as a result of the angular
deviations of these circumferential running surfaces of
the rotary drum are at least reduced to an acceptable
minimum.

According to a broad form of the invention
there is provided tiltable supporting roller bearing for
supporting a rotary drum which is driven in rotation,
comprising
(a) a supporting roller which is supported with its

roller axle so as to be freely rotatable in two

pivot bearings and has a circumferential
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running surface of the rotary drum mounted on
its outer circumferential surface,

a bearing structure on which the pivot bearings
are arranged and which is tiltably supported by
way of  Dbearing elements on a stationary

foundation plate,

characterised in that

(c)

the bearing elements are constructed as
resilient support bearings which are easily
shifted in their cross direction, and in each
case in the region below the two pivot bearings
these support bearings are inclined towards one
another between the bearing structure and the
foundation plate in such a way that central
axes passing vertically through the support
bearing intersect in the region of the point of
intersection between the wvertical central axis
of the supporting roller and the line of
coentact between the outer circumferential
surface of the supporting roller and the
circumferential running surface of the rotary
drum.

Advantageous embodiments of the invention are

the subject matter of the gsubordinate claims.
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The tests on which the invention is based have shown that
the distance between the line of contact of the outer
circumferential surface of the supporting rollers and the
Circumferential running surface of the rotary kiln on the
one hand and the point of rotation of the tiltable suppor-—
ting roller bearing (supporting roller and its bearing
structure) is of particular importance. The aforementioned
distance determines a lever arm about the said point of
rotation. The greater this lever arm 1is, the greater will
be a moment of rotation acting about this point of rotation,
and the greater this moment of rotation is, the greater also
will be the load additionally occurring on the said line of
contact and thus the load on the supporting roller and the
circumferential running surface of the rotary drum <(or

riding ring>.

If in this connection one again considers the known con-
structions described in the introduction, in which the point
of rotation of the tiltable supporting roller bearing lies
approximately at the height of the axis of rotation of the
supporting roller or markedly below it, then relatively
great lever arms are produced there between the sald line ot
contact and the point of rotation, which leads to relatively
great moments of rotation and thus to a considerable danger
of localised increases in load and the assoclated damage to

the surfaces which are in contact with one another.

In the supporting roller bearing according to the invention
the bearing elements are constructed as resilient support
bearings which are easily shifted in their cross direction,
and in each case 1in the region below the two pivot bearings
these support bearings aré inclined towards one another
between the bearing structure and the foundation plate
(soleplate) in such a way that central axes passing verti-
cally through it intersect in the region of the point of

intersection which is determined by the vertical central

D OVE S I
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axis of the supporting roller and the line of contact
between the outer circumferential surface of the supporting
roller and the circumferential running surface of the rotary
kiln. This previously defined point of intersection forms a
point of application of force in which all essential forces
which occur, namely the vertical dead weight of the rotary
drum and the horizontal force resulting from an axial shift

of the rotary drum and from friction are applied.

By means of this support according to the invention with the
aid of the resilient support bearing which is easily shifted
in its cross direction, the aforementioned point of rotation
of this supporting roller bearing is placed quite close to
the said point of intersection or directly in this point of
intersection, so that here, by contrast with the described
known constructions, the lever arm between ithe point of
rotation and the intersection (point of application of
force) is quite small or even zero, so that accordingly a
moment of rotation resulting therefrom in the event of angu-
lar deviations of the circumferential running surface or
riding ring of the rotary drum is reduced to a minimum or
does not occur at all, which in turn leads to localised
increases of load which are insignificantly small or even

non—existent.

As will also be seen from the description otf the embodi-
ments, this advantageous construction can be achieved with
comparatively particularly low expenditure on production and

costs.

The invention will be explained in greater detail below with

the ald of the drawings, in which:

Figure 1 shows a partlally cut—-away longitudinal view of a

supporting roller bearing according to the invention;
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Figure 2 shows a simplified transverse view of a first
embodiment of an assembly of two supporting roller bearings
to form a supporting roller set, arranged below the rotary

drum for example of a rotary kiln;

Figure 3 shows a similar transverse view to that of Figure
2, but in order to explain another possible construction for
the connection between the two supporting rollers combined

into a supporting roller set.

The tiltable supporting roller bearing 1 shown in Figure 1
contains a supporting roller 2 which is mounted SO as to be
freely rotatable and forms a kind of self-adjusting roller
support for a longitudinal section, which is associated
therewith or to be supported, of a rotary drum 3 which is
only indicated and which can for example be part of a rotary
kiln or another arrangement of similarly large dimensions.
The rotary drum 3 is supported with a corresponding circum—
ferential running surface so that it rolls on the outer
circumferential surface (bearing surface) 2a of this suppor-
ting roller 2, and this circumferential running surface can
be constructed directly on the cylindrical casing of this
rotary drum 3, but preferably - as is known ber se - can be
formed by a riding ring 4, or the circumferential running
surface 4a thereof, attached to the rotary drum casing. The

rotary drum 3 can be driven in rotation in the usual way.

The supporting roller 2 is attached to a roller axle 5 which
is mounted or supported by the two ends of this roller axle
S5 so as to be freely rotatable in two pivot bearings 6, 7
which can be formed in the usual way by antifriction bear-

ings or plain bearings.

By way of its roller axle 5 and its pivot bearings 8, 7 the
supporting roller 2 is borne by a bearing structure 8 which
can be formed by a supporting structure like a profiled
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frame. This bearing structure 8 is in turn tiltably
supported by way of bearing elements on a stationary sole-
plate or foundation plate 9 which is constructed and set up
as a separate foundation plate or can also be set into an

installation foundation in a suitable manner.

The aforementioned bearing elements are constructed as
resilient support bearings 10 which are easily shifted in
their cross direction (cf. for example double arrow Q in
Figure 1), each of these support bearings 10 being disposed
in the region below one of the two pivot bearings 6, 7
respectively. It is particularly important here that these
twe support bearings 10 are disposed and aligned in the
manner shown in Figure 1 so that they are inclined towards
one another between the bearing structure 8 and the found-
ation plate 9 in such a way that central axes 11, 12 passing
vertically therethrough intersect in the region of the point
of intersection 13 of the vertical central axis 2b of the
supporting roller and the line of contact 14 at which the
outer circumferential surface 2a of the supporting roller 2
and the circumferential running surface 4a of the riding
ring 4 touch. In this case in the basic position of the
supporting roller bearing 1 the support bearings 10 are
inclined towards one another at the same angle « with

respect to the horizontal H.

In order to achieve the inclination of the two support bear-
ings 10 towards one anotheér as described above, the bearing
structure 8 and the foundation plate 89 each have in their
regions below the two pivot bearings 6, 7 two opposing
abutment surfaces 8a, 9a and 8b, 9b respectively which run
parallel to one another and between which an associated
support bearing 10 is arranged in each case, the imaginary
central lines of these abutment surfaces running perpendi-
cular to the support bearings coinciding with the intersect-

ing central axes 11, 12 of the support bearings 10, as can
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be seen in Figure 1,

The support bearings 10 can be constructed at least parti-
ally in the form of resilient support bearing sets. A
particularly advantageous and preferred construction of
these support bearings 10 is produced in that they are con-
structed as elastomeric support bearings and thus on the one
hand they are easy to shift and resilient in the desired
cross direction <(double arrow Q> and on the other hand are
additionally resilient in the direction of their central

axes 11, 12.

The point of intersection formed by the chosen inclination
(angle o) and thus by its intersecting central axes 11, 12
(which point of intersection actually lies in the immediate
vicinity of the point of intersection 13 between the verti-
cal central axis 2b of the supperting roller and the line of
contact 14 of’the outer circumferential surface 28 of the
supporting roller and the Circumferential running surface 4a
of the rotary drum or lies directly therein) simultaneously
forms a so-called centre of rotation which is formed by a
shearing deformation of the easily Shifted support bearing
10 when an edge support occurs of the elements rolling on
one another (supporting roller 2 and rotary drum 3) and/or

the bearing structure 8 which yields to horizontal forces.

By means of this tiltable support, which is extremely secure
and reliable in its operation, of the bearing structure 8
together with the supporting roller 2 and accessories borne
by 1t, on the one hand skewing of the riding ring 4 or the
circumferential surface thereof 4z ig effectively compensa-
ted by the reaction of the supporting roller 2, and on the
other hand any additional longitudinal movements (axial
movements) of the rotary drum 3 occurring during the rotary
movement as a result of angular deviations of the riding

ring 4 relative to the longitudihal axis of the rotary drum
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are also compensated in an advantageous manner, since only
an extremely small lever arm or no lever arm at all is
present between the point of rotation of the supporting
roller bearing 1 and the point of application of force
occurring in the point of intersection 13 between the line
of contact 14 and the vertical central axls 2b of the
supporting roller, so that accordingly insignificantly small
moments of rotation or no moments of rotation can occur
between these regions which could be produced by axial
forces during longitudinal movements or angular deviations

of the rotary drum 3 with the riding ring 4.

Figure 2 shows a first example for the assembly of two
supporting roller bearings 1 which are similarly constructed
according to the invention to form a supporting reller set
for supporting a corresponding longitudinal section of the

rotary drum 3 by way of the corresponding riding ring 4.

In this case the twe tiltable supporting roller bearings 1
are arranged symmetrically on both sides of the vertical
longitudinal central plane 3a of the rotary drum 3 and co-
operate with the same circumferentiafjrunning surface or the
same riding ring 4. Each of these two supporting roller
sets 1 1s constructed according to the explanation given
above in relation to Figure 1. Accordingly each supporting
roller 2 is also tiltably supported on an appertaining
foundation plate 9 by way of its roller axle 5, the pivot
bearings 6, 7 and the appertaining bearing structure 8 by
means of the easily shifted support bearings 10 which are

arranged inclined towards one another.

However, in this paired arrarngement of two supporting roller
bearings | it is important that the two bearing structures 8
are connected to orie another by at least one spacer element
15 by means of which & constant spacing is maintained be-
tweert these two bearing structures 8 and thus in particular

At e e dat ke e e e el L m s = = el e e e e
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between the two supporting rollers 2 borne thereby and that
expansion forces which occur are taken up by the vertical
dead weight of the two supporting rollers 2 emanating from
the rotary drum 3. So that the independent tiltability of
each supporting roller bearing | is ensured here, the spacer
element 15 advantageously has connecting joints 15a, 15b at

its points of connection to the bearing structures 8.

If a continuous <(single-part) spacer element 15 according to
the preceding embodiment (Figure 2> 1is used, the possibility
cannot be entirely excluded that the two bearing structures
8, which each support and bear a supporting roller 2, could
affect each other unfavourably in the event of unfavourable
installation or operating conditions of a supporting roller
set in co-operation with the rotary drum to be supported

In order to eliminate this completely, but in so doing to be
able to retain the advantages of a substantially constant
spacing from one another, the further embodiment Shown in
Figure 3 is provided for the assembly of two supporting
roller bearings 1 to form one supporting roller set. A
substantial difference between this further embodiment
according to Figure 3 and the emboditent described above in
relation to Figure 2 may be seen 1n the fact that in the
region between the two bearing structures 8, which may be of
similar construction in each case as described in connection
with Figure 1, on the one hand a fixed or stationary support
element 16 is arranged and on the other hand these two
bearing structures 8 are connected to one another by two
spacer elements 17 and 8 in such a way that each spacer
glement 17, 18 is flexibly connected at one end by way of a
connecting joint 17a or 18a respectively to one of the two
bearing structures 8 and at its other, opposite end by way
of & coennecting joint 17b or 18b respectively tao the
stationary support element 16. For reasons of similar de-
tlectability and a similar design it will generally be

advantageous to construct the two spacer elements 17 and 18

[
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of substantially equal length - when viewed in the cross
direction with respect to the appertaining rotary drum 3 -
and accordingly to arrange the stationary support element 16
immovably approximately on the vertical longitudinal central
plane 3a of the rotary drum 3 to be supported, preferably on
the or an appertaining foundation plate g, In this way the
two supporting roller bearings 1 belonging to one supporting
roller set are connected to one another not directly but
indirectly by way of the support element 16 in order to
maintain the same spacing; by comparison with the previously
described embodiment according to Figure 2, in this further
possible construction according to Figure 3 there is to some
extent a division of the spacer element 15 intoc two spacer
element parts of equal length. Otherwise, however, all the
other parts of each supporting roller bearing belonging to
this supporting roller set according to Figure 3 can be
constructed as described above particularly with regard to
Figure 1, in which case in particular the resilient support
bearings 10 which are easily shifted in their cross direc-
tion are arranged in the manner described in relation to
Figure 1 between the bearing structure & and the appertai-
ning foundation plate 9. K
With regard to the general construction of the support bear-
ings 10 it may also be mentioned that - as can be seen
particularly in Figure 2 - each support bearing 10 is con-
structed in the form of at least one relatively flat strip
or in the form of easily shifted support bearing elements
assembled in a row, wherein each strip or each row of
support bearing elements is aligned at right angles (perpen-
dicular? to the longitudinal roller axis Z2c. The overall
length of one such support bearing strip or one such row of
support bearing elements advantageously depends upon the
particular construction and arrangement of the entire
supperting roller bearing 1 or the supporting reller set

formed thereby.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Tiltable supporting roller bearing for

supporting a rotary drum which is driven in rotation,

comprising

(a) a supporting roller which is supported with its
roller axle so as to be freely rotatable in two
pivot bearings and has a circumferential
running surface of the rotary drum mounted on
its outer circumferential surface,

(b) a béaring structure on which the pivot bearings
are arranged and which is tiltably supported by
way of bearing elements on a stationary
foundation plate,

characterised in that

(c) the bearing elements are constructed as
resilient support bearings which are easily
shifted in their cross direction, and in each
case in the region below the two pivot bearings
these support bearings are inclined towards one
another between the bearing structure and the
foundation plate in such a way that central
axes passing vertically through the support
bearing intersect in the region of the point of
intersection between the vertical central axis
of the supporting roller and the 1line of
contact between the outer circumferential
surface of the supporting roller and the
circumferential running surface of the rotary
drum.

2. Supporting roller bearing as claimed in Claim

1, characterised in that the support bearings are at

least partially constructed in the férm of resilient

support bearing sets.

3 Supporting roller bearing as claimed in Claim

1, characterised in that the support bearings are

constructed as elastomeri¢ support bearings,

4, Supporting roller bearing as c¢laimed in Claim

1, characterised in that each support béaring is
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constructed in the form of at least one relatively flat
strip or in the form of support bearing elements
assembled in a row, wherein each strip or each row of
support bearing elements is aligned at right angles to
the longitudinal roller axis.

5. Supporting roller bearing as claimed in any one
of Claims 1 to 4, characterised in that in the basic
position the support bearings are inclined towards one
another at the same angle with respect to the horizontal.

6. Supporting roller bearing as claimed in Claim
5, characterised in that the bearing structure and the
foundation plate each have in their regions below the two
pivot bearings two opposing abutment surfaces which run
parallel to one another and between which an associated
support bearing is arranged in each case, the imaginary
central lines of these abutment surfaces running
perpendicular thereto coinciding with the intersecting
central axes of the support bearings.

7. Supporting roller bearing as claimed in Claim
6, characterised in that at least the bearing structure
is constructed like a profiled frame.

8. Supporting roller bearing as claimed in any one
of Claims 1 to 7, in which two supporting rollers with
their bearing structure are combined to form a supporting
roller set, are arranged symmetrically on both sides of
the vertical longitudinal central plane of the rotary
drum to be supported and co-operate with the same
circumferential running surface of this rotary drum,
characterised in that the two bearing structures are
connected to one another by at least one spacer element
in order to maintain a constant spacing.

9. Supporting roller bearing as claimed in Claim
8, <characterised in that the spacer element has
connecting joints at its points of connection to the
bearing structures.

10. Supporting roller bearing as claimed in Claim 8
or Claim 9, characterised in that in the region between
the two bearing structures on the one hand a étationary

by,
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support element is arranged - preferably approximately on
the vertical longitudinal central plane of the rotary
drum to be supported - and on the other hand these two
bearing structures are connected to one another by two
spacer elements in such a way that each spacer element is
flexibly connected at one end to one of the two bearing
structures and at its other, opposite end to the
stationary support element.

11. Tiltable supporting roller bearing
substantially as herein described with reference to the
accompariying drawings.

DATED this seventh day of February 1996
KRUPP POLYSIUS AG
By their Patent Attoxneys
Cullen & Co.
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Abstract

In this tiltable supporting roller bearing according to the
invention for supporting a rotary drum there are provided a
freely rotatably mounted supporting roller and an appertain-—
ing bearing structure which is tiltably supported with
respect to a stationary foundation plate with the aid of
easily shifted support bearings which are arranged inclined
against one another in such a way that the point of rotation
of the line of contact between the supporting roller and the
riding ring of the rotary drum lies with the vertical cen-
tral axis of the supporting roller. With a particularly
simple and reliable design, this construction makes it
possible to compensate for skewing of the rotary drum riding
ring and at the same time markedly to reduce or largely
aveid undesirable consequences of the axial forces resulting

from longitudinal movements of the rotary drum.

[*4
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